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PLENARY LECTURES

PL 01
Development and evolution of the human neocdrewral stem cells, human-specific genes, and human-
specific protein variants

Wieland B. Huttner

Max Planck Institute of Molecular Cell Biology and Genetics, Dresden, Germany

Two major classes of neural stem and progenitor cells (NPCs) in the developing neocortex can be distingurisiséte FirsteNPCs t
ventricular zone (VZ), i.e. neuroepithelial cells, apical (or ventricular) radial glia (aRG), and apicaltiotercodidictieglyogéerred

to as apical progenitors (APs). Second, NPCs that reside in the subventricular zone (SVZ)) iradizdggia(¢bREEand basal
intermediate progenitors, collectively referred to as basal progenitors (BPs). Neocortex expansion is thougtreasedlinked t(
abundance and proliferative capacity of BPs.

In my lecture, | will report the following (after an introduction into the topic):

T The human-specific gaR&HGAP11&nplifies basal progenitors.

This ability BRHGAP11@:pends on a single C-to-G base substitution.

ARHGAP11B protein is imported into mitochondria and promotes glutaminolysis.
ARHGAP11&an expand the primate neocortex.

ARHGAP11Bediated neocortex expansion increases cognitive performance.
Neandertal apical progenitors (APs) exhibit a shorter metaphase than modern humans.
Neandertal APs make more chromosome segregation errors than modern humans.
Modern human vs. Neandertal transketolase-like 1 (TKTL1) differs by only 1 amino acid.
Modern human, but not Neandertal, TKTL1 increases basal radial glia and neurons.

H H+ H+ H+ H+ H+ H H+

In fetal modern human neocdkéi,Iis most highly expressed in the frontal lobe.

PL 02
7KH UROHV RI JOLD DQG SHULF\WHV LQ HDUO\ $O]KHLPHU:-V GL

Tania Quintela Lopez, Francesca Puletti, Nils Korte, Ross Nortley, Pablo Izquierdo, ChanawBaWi wipagtiarasilp,

UCL, Neuroscience, Physiology & Pharmacology, London, UK

W LV FRPPRQ ZKHQ VWXG\LQJ $O]KHLPHUfTY GLVHDVH $' WR IRFXaU,BMLQO\
the changes of synaptic function and loss of cognitive power that they eventually produce. In this leéf{urelrieil &rohnas
that probably contribute early in the disease to later cognitive decline: a decrease of cerebral blood floyvrgenegéitednd part
change in the properties of myelinated axons.
We previously showed that, in vivo in human AD and in a mousé&trfidddl ABPBapillaries (but not arterioles or venules) become
constricted as a result of pericytes contracting [1]. This was predicted to roughly halve cerebral blood flow. kustiae and mo
experiments suggested that the capillary const@ckiorvélV ROLJRPHULF $ HYRNLQJ LQ PLFURJOLD
species that then trigger the release of endothelin-1 (ET, possibly from endothelial cells or astrocytes) which evokes pericyte
have also shown that contraction of pericytes is amplified by a mechanism in whi¢hr&&asedkenh Garacellular stores activates
the TMEM16A chloride channel, generating a depolarization that opens voltage-gated calciumwhapoeisHai.divengdao AD
mice the voltage-gated calcium channel (CaV) blocker nimodipine in their drinking water from eachpiiaADdizcnedsedt
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SHULF\WHV UHGXFHG OHXNRF\WH VWDOOLQJ DW S Havtaked péticyteRdnBadtion inthBiSdn R
cortical tissue was also greatly reduced by CaV block. Thus, awareness of the possibility of glia- and pligytenstidianed cap
reveals new therapeutic targets to increase blood flow in AD, and possibly other neurological pathologies.

We previously showed that the conduction speed of myelinated axons can be tuned, not only by alteringotheyelmpbuf wrap
also by altering the dimensions of the node of Ranvier [3]. Furthermore, damage to the white matter hbs besocsaiggesidd to

$' :H QRZ UHSRUW WKDW ROLJRPHULF $ UDSLGO\ LQGXFHV D QudtQrispeeti QL Q
of the myelinated axon and thus disrupt neural circuit function. Understanding the mechanism of this elongatiocapeayiopen up
targets for early AD.

Supported by the ERC and Wellcome Trust.
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PL 03
The physiology of Lysosomal lon Channels

Dejian Ren
University of Pennsylvania, Philadelphia, USA

Question

Lysosomes play fundamental physiological roles ranging from material digestion and recycling to metabolism, cellular clear:
expression regulation. The clearance function is particular important for long-lived neurons, and lysosome nizdfancigoris thoug
cause of neurodegenerative diseases. Compared to those of plasma membranes, the biophysical properties of lysosomes are
Methods

We have used patch clamp electrophysiological recording to systematically reveal lysosomal ion conductances. We also us
human genetics to reveal their physiological functions.

Results

We have detected lysosomal ion channels permeable to K+, Na+ and CI-. These channels aaealagatatettieyntsxand growth
factors via unique mechanisms involving the mTOR and AKT kinases. The channels regulate lysosomal physiology such as f
and organelle fusion. High prevalence genetic variations in the TMEM175 channel alter channel properties and Higirectional
VXVFHSWLELOLW\ WR QHXURGHJHQHUDWLYH GLVHDVHV VXFK DV 3DUNLQVRC
Conclusions

Lysosomes have multiple ion channels. They regulate lysosomal physiology and malfunctions are associated with human dise

The work has been supported, in part, by grants from the National Institute of General Medical Sciences and the N
Institutes of Health National Heart, Lung, and Blood Institute.

References
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10.1016/j.cell.2015.08.002.

[4] Wie, J., Liu, Z., Song, H., Tropea, T.F.,,Y8agglLH., Liang, Y., Cang, C., Aranda, kanl.dhragal. (2021). A growth-factor-activabeadaly&¢s)
channel regulates Parkinson's pathology58iht8#-437.
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[5] Riederer, E., Cang, C., and Ren, D. (202@nalem Channels: What Are They Good For amdDiteggable Targets? Annual review of pharmacology
and toxicology. 10.1146/annurev-pharmtox-051%21-01375

PL 04
Vascular aging and dementia: from molecular changes to physiological alterations

Milagros Romaw. Luisa Iruela-Arispe

Northwestern University, Cell & Developmental Biology Department, Feinberg School of Medicine, Chicago, USA

The author has objected to a publication of the abstract.

TEACHING LECTURE

TLO1

Respiratory Physiology in the times of COVID
Wolfgang Kubler

Charité, Institute of Physiology, Berlin, Germany

The emergence of the COVID-19 pandemic in early 2020 not only triggered unprecedented scientific disnavetgdy aindlogy,
vaccination, but also drove exceptional research efforts to understand the impact of SARS-CoV-2 infection oresgpitetibyyall aspe
physiology. In this teaching lecture, we will revisit basic principles of respiratory physiology in health and disease, using CO\
example. Discussions will comprise principles of lung mechanics and lung fluid homeostasis, gas exchange and ventilation-per
oxygen transport, and control of breathing.
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SYMPOSIA

S 01 | Plasticity of the Cardiac Dyad: From Single Contractions to Remodelirggin Disea

S 01-01
The cardiac dyad as a central signalling structure in myocyte calcium handling

Christian Soeller

University of Bern, Physiology, Bern, Switzerland

The cardiac dyad, a structure formed between opposing sarcolemmal and sarcoplasmic reticulum membranes in ventricular r
tightly confined space where many critical events of “dranali@pare orchestrated. Its important role is mostly a consequence of
UHVWULFWHG VSDFH LQ ZKLFK D QXPEHU RI NH\ SURWHLQVY FRPH LQWR FOR
to an otherwise equivalent space in the bulk cytosol. Most recent quantitative data on dyadic protein distribeistenasm tfalyad struc
3D electron microscopy as well as fluorescence super-resolution microscopy, two approaches that provide important c
information. Recently, we and others have correlated the distribution of proteins and dyad structures with dynamic calcium
support the importance of the dyad as the placeamieteaseaevents such a& §aarks originate. A particular emphasis is placed on
the dyadic distribution of the cardiac type 2 ryanodine receptor (RyR2). | will present new datdftBhiapfilongs8Bride super-
resolution microscopy to investigate RyR2 arrangements in mouse ventricular myocytes. We present thetdirst RyR®/ optical
distribution with sub-molecular resolution and determine the location of individual RyR2 subunits with high predsars(~3 nm) |
This allows estimating not only the location but also the 3D orientation of RyR2s in intact cells. Diae tegbkitioe of dNEL U X
microscopy we were able to measure labelling efficiency in-situ using a novel procedure. Our new data suggesent resoluti
discrepancies between previous data from electron microscopy and super-resolution data that may be at least partially explair
labeling efficiency. We will discuss how this new molecular resolution imaging approach may enable a more critical assessmer
of RyR clusters as functiorfalr€aase units and refine our understanding of the cardiac dyad as the central signalling structure
Ca*handling.

S 01-02
Plasticity of dyadic structure and function

William E. Louch

University of Oslo, Institute for Experimental Medical Research, Oslo, Norway

Question

Contraction of the heart is reliant on the shortening of individual cardiomyocytes, religiteel &tysGh-cellular structures called
dyads. Despite the fundamental role of dyads in triggering the heartbeat, their precise functional arrangement remains unclea
and disease.

Methods

Emerging microscopy techniques, including live-cell super-resolution (PALM) imaging, were employed todirdethentasfoscale
key dyadic proteins and membranes to function.

Results

PALM imaging in living cardiomyocytes linked fundémerteOG4D VH HYHQWY FDOOHG 3VSDUNV™ WR Wt
RULJLQ 7KLV DQDO\WLVY VKRZHG WKDW GLVWLQFW FKDQQHO &fang¥iéhtdhdd F D Q
function are highly malleable|laR @ R-@didth&gic stimulation leads to dispersal of RyR clusters, arfd spanleki@ics. This
phenomenon is particularly relevant during diseases like heart failure withrédre@d ldieD F W L R €adrengld)ic) tonezigk H U +
elevated, and dispersed RyR arrangements contribute to dyssynchrony and slowingdfdhsienef2]l @& have also observed
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great plasticity of t-tubule structure. We found that t-tubules are carefully assembled in the developing heart by the concerted
proteins: Bridging integrator-1 (BIN1), Myotubularin-1, and Dynamin-298]s Oeipgrdeat on augmenting cardiac workload during
development [4]. However, excessively high workload, as occurs in HFrEF, is linked to degradation of t-tubule structure and a
immature phenotype [5]. In combination, derangements on both sides of the dyad (t-tubule digpapion)andi&lRy thpair Ca
release and contractility in HFrEF.

Conclusions

Nanoscale changes in dyadic structure promote fine-t@hiatpaseCim health, but derange@th@aeostasis in HFrEF. Our data
suggest that newfound regulators of dyadic structure and function may serve as novel therapeutic targets in this disease.

| am grateful to the postdoctoral fellows and PhD students in my group, who have acquired the presented data: Michael Frisk,
Yufeng Hou, Harmonie Perdreau-Dahl, Terje Kolstad, and David Lipsett. | also thank the European Research Council and the
Research Council for generous financial support.
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S 01-03
Ultrastructural reconstruction of the dyad during cardiomyocyte contraction

Joachim GreineDavid Kaltenbacher, Thomas Kok, Peter Kohl, Eva Rog-Zielinska

University Heart Centre Freiburg and Faculty of Medicine, University of Freiburg, Institute for Experimental Cardiovascular Me
Freiburg, Germany

The structure and function are tightly interlinked in cardiomyocytes. However, the ultrastructural dynamics during the cardiac
including mechanical organelle deformation, are poorly understood. Dynamics of contracting cardiomyocytes are conventionall
light microscopy, a modality with orders of magnitudes lower spatial resolution compared to electron-based imaging.

Here, we use action potential-synchronised high pressure freezing to assess the ultrastructural dynamics during cardiac c
electron tomography, resulting in a spatial resolution vdu(dl. nitlisecond temporal resolution. In brief, cardiomyocytes were isol:
from left-ventricular rabbit tissue slices, high pressure-frozen, freeze-substituted, heavy metal-stained, resin-&@6866ed, and c
nm sections. Then, the cardiomyocytes were imaged using electron tomography on a 300 kV transmission eleesohimgicroscop
images were reconstructed and segmented utilising fully convolutional neural networks into 3D organelle models. Whe
reconstructions were refined within a custom-developed software. This workflow allowed for the time-efficient segmentation «
reticulum, the transverse-axial tubular system, caveolae, microtubule, and mitochondria. To generate a deepec@oplpsehensior
intracellular structure and organisation, we developed a portable, interactive in-browser visualization.

Using this workflow, we generated and visualised 353 3D reconstructions of cardiomyocyte organelles, including the sarcopl:
and the transverse-axial tubular system (Figure 1). We analysed dyad dimensions, coupling distances, and deformation c
geometry. Our proof-of-principle study resolves the structural dynamics of cardiomyocytes in a nanoscopial tniisetiorehsional,
accurate manner. Precisely understanding the ultrastructure and its mechanical modulation thereof, ultimstedytestwmdan cardio
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both physiological and pathophysiological conditions, is key in advancing our current state-of-the-art treatfmeardiaed diagn
diseases.

Time-resolved 3D organelle model.

Time-resolved 3D organelle model of the sarcoptasunic(selow)
and transverse-axial tubular system (green). @a@i®imythis
reconstruction were high-pressure-frozen in atesai@dns offset t
the action potential initiation). The reconstructéiméasian of 3.14
pm x 3.14 um x 180 nm and a voxel size of¥1.2 nm)

S 01-04
The ultrastructure of elementary calcium signals as revealed by realtime nanoscopy

Qinghai TidnMarcel Lauterbgdivayne Chereter Lipp

1 Saarland University, Medical Faculty; PZMS; Molecular Cell Biology, Homburg, Germany

2 Saarland University, Medical Faculty; CIPMM, Physiology, Homburg, Germany

3 University of Calgary, Cumming School of Medicine; Department of Physiology & Pharmacology, Calgary, Canada
4 Saarland University; PZMS, Molecular Cell Biology, Homburg, Germany

The author has objected to a publication of the abstract.

S 01-05
Mechanisms and Pathways of Cardiomyocyte T-Tubule Loss

Thomas Seidel

Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institut fir Zellulare und Mollekulare Physiologie, Erlangen, Germany

A reduction in t-tubular density and remodeling of t-tubular shape and organization are common fea{ttiey witiheaduizidr
ejection fraction and ischemic heart disease, as demonstrated by numerous studies in animal modsamplesaotitairtes fm

HF patients. T-tubule loss contributes to contractile dysfunction and HF progression by slowing the kinetics and @a@litude of ir
signals and may prevent cardiac recovery. T-tubule loss also affects cardiomyocyte electrophysiology and has been sugges
cardiac arrhythmias. The pathophysiological consequences of t-tubule loss are the subject of intense ressawhitiaune toew stuc
reveal new details on this topic. However, the pathomechanisms underlying t-tubule loss and remodeling remain more elusi
because of the intrinsic interrelationship between HF and t-tubule remodeling and the high complexity of lErididooentgteanges il
gene expression. Although several proteins linked to the cardiac dyad have been suggested to be involved in t-tubule
maintenance and degradation, for example JPH2, BIN1, nexilin or dysferlin, their respective roleHibe\eomaildtedn ahal it
remains widely unclear what cellular mechanisms and signaling pathways drive t-tubule loss in vivo and in vitro.

This presentation provides an overview of what is known about cellular mechanisms and pathways of t-tubule loss and the
protein kinase C and related downstream inflammatory and hypertrophic signals that may contribute to lostamsesnseleling of
tubular system in animal and human cardiac myocytes.
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S 01-06
Dysferlin stabilizes the cardiac dyad and mediates hypertrophic remodeling in left-ventricular pressure
overload

Nora J. PaulkeCarolin Fleischhaékgannik Zihliéina Zarembhaufassra Mushtatiobias KéhDaniel Kownatzki-
Dangéy Gerd HasenfuBulia Preobraschehdkva Rog-Zielingkatephan E. LehhgBibren Brandenburg

1 University Medical Centre Géttingen, Clinic of Cardiology and Pneumology, Heart Research Centre, Goéttingen, Germany
2 University Medical Centre Gottingen, Institute for Auditory Neuroscience, Gottingen, Germany
3 University Medical Centre and Faculty of Medicine, Institute for Experimental Cardiovascular Medicine, UHZ, Freiburg, Gern

Introduction

Ferlins are transmembrane proteins withsénStdive C2 domains that mediate membrane fusion and repair events in striated r
cells. Ventricular myocytes (VMs) predominantly express Dysferlin, whose deficiency has been associated with eawiéac dysfur
propose that Dysferlin plays a critical role in maintaining the integrity of the tubular endormedtihearsr digstelyad, and that
Dysferlin is required for the proliferation of tubular membranes as a prerequisite for hypertrophic remod€livg présfurentricula
overload.

Results

Multi-colorSTimulated Emission Depletion (STED) nanoscopy of immunolabeled mouse and kuotati zédadamctatéDysferlin
signals accumulating at specific domains of the T-tubular system. Precisely, co-immunolabeling identified Dysfedin clustel
membrane contact sites of the tubular system with the sarcoplasmic reticulum (SR) in nanometric prerétaagaaimiRR2 Ca
Complexome profiling based on Blue Native PAGE prior to mass spectrometry analysis (LC-MS/MS) showed protém interacti
with RyR2 and the SR membrane tether protein Junctophilin-2 (JP2) in high molecular weight complexes. Dysferlin pull-
immunoprecipitation experiments confirmed RyR2, JP2 and Caveolin-3 as Dysferlin-interacting proteins. Funtbenoase, in a tre
model of cardiac JP2 overexpression, polyadic tubule-SR junctions promoted the locally increased expiessomap @yafdlyin c
Dysferlin protein expression is also upregulated in LV hypertrophy induced by transverse aortic conatriefiore(tAa £ 122%

TAC as compared to sham). Electron tomography demonstrated the proliferation and dilatation of axial tubules 4 weeks post-
of means TAC vs. sham +0.95 + 0.45 A¥/10=uav/17 left VMs, p<0.01), and STED nanoscopy visualized Dysferlin clusters
decorating newly shaped axial tubule membranes in isolated WT VMs post-TAC. In contrast, Dysfévim flailedkoud €eXpp

new axial tubules as analysed by live-cell membrane imaging. Meanwhile, mortality 4 weeks post TAG W3 mitencrease
Interestingly, echocardiography revealed that Dysferlin KO prevented from LV hypertrophy, further confirmed by single cell m¢
Conclusions

Nanoscale imaging and biochemical approaches identified Dysferlin as an interaction partner of cardiac dyad pr@eins, thel
tubule-SR junctions for functional excitation-contraction coupling. In addition, we show that pressure overload-induced t
reorganization critically depends on Dysferlin to promote hypertrophic remodeling, specifically by facilitating thakudeliferation
membranes and tubule-SR junctions. Hence, Dysferlin emerges as a novel therapeutic target to control the staitityoof cardia
regulate tubular system proliferation necessary for LV hypertrophy.

S 02 | Novel GPCR-based optical tools to investigate organ function and behaviour

S 02-01
A new family of genetically-encoded catecholamines indicators

Tommaso Patriarchi

University of Zurich, Zurich, Switzerland

Genetically-encoded sensors are a key emerging technology that is much needed to visualize the extracellular dynamics of n
such as catecholamines. In particular these tools allow us to monitor behaviorally-relevant and task-specific casethelamine f
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kinetics of their release and uptake, as well as the spatial organization of the release events in the brain. Our lats@atory is cL
on the development of highly-sensitive and multicolor genetically-encoded optical probes for catecholamines. In this talk | w
recent progress in this direction.

S 02-02
llluminating the brain - genetically encoded sensors to explore neuronal circuitries

Olivia A. Masseck

Universitat Bremen, Synthetische Biologie, Bremen, Germany

Understanding how neuronal networks generate complex behavior is one of the major goals of Neuroscience. Neurotr:
Neuromodulators are crucial for information flow between neurons and understanding their dynamicthisithielkey trehiaraoel

We recently developed a new family of genetically encoded serotonin (SBfkeemsdong pasis of the nativeizrkideptor and
circularly permuted GétParkeB-HT sensors are bright in the unbound state and diminish their fluorescence upon binding of 5-H
variants with different affinities for serotonin were engineered to increase the versatility in imaging of serotonin thywiémics. Exp
andin vivsshowed the feasibility of imaging serotonin dynamics with high temporal and spatial resolution. As demonstiated here
sensors show excellent membrane expression, have high specificity and a superior signal-to-noise ratioysleteaseeoéndogel
serotonin and are suitabie fovamaging. In addition, we will present a new red-shifted genetically encoded calcium indicator (Pin
that will further expand the existing toolbox to image neuronal activity.

We would like to espcially thank all of our collaborators: Martin Fuhrmann, Andreas Reiner, and Simon Wiegert.

We thank Dr. Andy Tinker (UCL London, UK) who kindly provided HEK cells stably expressing GIRK1 and GIRK2 subunits. p
iGluSnFR.A184V was a gift from L. Looger (Addgene plasmid #106199). We also thank Reinhard Seifert (Core Facility for Ge
Engineering, Research Center Caesar, Bonn) who kindly provided CNG channels. cpGFP from: pN1-GCamp6m XC (Addgen:
#111543, Depositor: Xiaodong Liu). pAAV.Syn.NES.JRCaMPla WRBREgSMAGM Douglas Kim & GENIE Project (Addgene
plasmid # 100848). pAAV-Syn-ChrimsonR-tdT was a gift from Edward Boyden (Addgene plasmid # 5917). A.R. was supporte
from the NRW-Rckkehrprogramm and the Deutsche Forschungsgemeinschaft (DFG RE 3101/3-1). O.A.M was funded by th
Forschungsgemeinschaft (DFG MA 4692/6-1 and - Projektnummer 122679504 - SFB 874)ndliSgNoréuisiyedjéct by the

DFG (SPP 1926, WI4485-3/2, FOR2419, WI14485-2/2, and SFB935% B®)pbtiedviyy funding from the European Research
Council (ERC-CoG MicroSynCom 865618).
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S 02-03
Synchronization of neuronal networks and modulation of synaptic plasticity by non-visual opsin variants.

Stefan Herlitze

Ruhr-Universitat Bochum, Department of Zoology and Neurobiology, Bochum, Germany

G protein-coupled receptors (GPCRSs) in neuronal circuits modulate intracellular signaling cascades and are involved in re
potential (AP) firing, synaptic transmission and plasticity. GPCR signal duration, specificity and adhptatiecistepaffctking

and localization of the GPCR within its subcellular signaling domain. However, precise control and visualizing tedfiialdepender
in neurons is difficult, but important to understand the contribution of GPCRs to synaptic plasticity and to elucidatiead¢pow this i
neurodegenerative and neuropsychiatric diseases. In general, GPCRs couple to the four main (z, @0i@jn:fandili2a:G
Synaptic plasticity is in particular controlleddanth&Gpathway. We have established various optogenetic tools to control and visu
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these two signaling pathways using different vertebrate opsins including rod/cone opsins (Li et al., 2005; Masseck et &
parapinopsin (Eickelbeck et al., 2019) for controllipgttivea@, and melanopsin for controllingffe®vay.

Here we will present our newest results regarding the control of synaptic plasticity in the cerebellar cortex specifically in m(
GRPDLQV 6XUGLQ HW DO , Q D G GaciatedQcPZR fréniK 2z bt &fi shWGp1b) HaBiclD altou/s v
constitutively contrd édupled GPCR pathways in the mouse brain (Karapinar et al., 2021).

S 02-04
Optogenetic stimulation of &lgnaling to investigate cardiac arrhythmia mechanisms

Vanessa Dusenéhilipp Sasse

University Bonn, Physiology |, Bonn, Germany

-adrenergicsGignaling regulates heart rate and cardiac output during physical activity, but in pathologic conditiaradatamalso pro
leak from the sarcoplasmic reticulum during diastole in ventricular cardiomyocytes, leading to premature ventricalarscontractic
mechanism can trigger lethal ventricular tachycardia (VT) in patients with hereditary arrhythmia, sudicasotatemtpdiminer
YHQWULFXODU WDFK\FDUGLD &397 DIWHU P\R Fabrenérgi©stimul@tioD of Ehe/sineshoRd m&y
be protective by increasing the heart rate and shortening the diastolic interval.

To investigate differential effects of regisigalalihg, we established optogernstim@ation by generating a mouse line expressing
Jellyfish opsin (JellyOp), a light-activamepléd GPCR, in cardiomyocytes [1]. This line was crossed with a calsequestrin (Casq2
out mouse as a model for CPVT (JellyOp x Casq2-/-). Regional illumination of the sinus node, the ard-tlemtrentaclesde
showed differential effects on heart rhythm and arrhythmogenesis. The transmural arrhythmogenic petential whshe left
investigated by comparing the effect of endocardial illumination with an intracardiac light catheter to epicardial illuminatior
intensity and area. Endocardial illumination induced PVC in ventricular-paced JellyOp x Casq2-/- heastsldviiighsorkgtitan 10
sensitivity than epicardial illumination (N=5). Accordingly, endocardial ablation using Lugol solution significantly reduced light-
Importantly, increasing heart rate from 200 bpm to 400 bpm prevented PVC generation (Ni)icatecaa fimdtieased propensity
for PVC, particularly in the endocardium, upon selediatiGn in the ventricle, facilitated by low heart rate. Inhibition
phosphodiesterases did not abolish the endo- to epicardial difference. Regional specific analysis of the phosphogylation sts
higher phospholamban phosphorylation increasacip@tich in the endocardium.
In addition to PVC, the influenceaati@tion on the stability and complexity of reentry VT was investigated. lllumination incres
vulnerability and duration upon S1S2 electrical stimulation (N=3). In some hearts with long-runnindeftyyo rsiompiietivh
converted VT into polymorphic morphology with higher complexity. Voltage mapping of the anterior ventradetha digicardium re
induced switch from a stable rotor to an unstable, meandering rotor in the right ventricle with a higher dominant frequency.
In conclusion, optogenetic methods allow regional discringisigiiafiraf Efects on ventricular arrhythaaiavadion promotes PVC
generation in the endocardium and enhances the vulnerability and stability of reentry VT and the irisk I Hgegdatioy
ventricular fibrillation. (N = individual hearts)

References

[1] Makowka P, Bruegmann T, Dusend V, MalanTDHesix M, et al. Optogenetic stimulation of @sisitmaleart with high spatio-temporal precision.
Nature Communications. 2019 Mar 20;10(1):1281.

S 02-05
Finding new OptoGPCRs in nature: broadening the wavelength spectra and dynamic ranges

Alina PushkaréyCamille BrouitoMarjorie Liengrdavid Buhrkelohannes Viergdidegan PorteBSonja Kleinlogel
Peter Hegemann
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1 Humboldt-Universitat zu Berlin, Institute of Biology Experimental biophysics, Berlin, Germany

2 University of Bern, Institute of Physiology, Bern, Switzerland

38QLYHUVLW\ RI +DZDL L 6FKRRO RI OLIH 6FLHQFHVY O0O—QRD 86%
4 Lund University, Functional Zoology, Lund, Sweden

Question

Although crustaceans have intrigued the scientific world for a long time. In order to prove that animals suchinaegteseantis shr
beyond the visible spectrum, absorbance measurements were made directly on the eyes complemented with behavioral studi
Crustacean rhodopsins are especially interesting since they can detect wavelengths beyond the visual spectrum. Humans
spectrum this way since it is our limitation as a species. In reality, different insects, marine animals, kgitt fuagesdredenelct

this range.

Rhodopsins that absorb at the far end of the visible spectrum are important for use in the field of optogenetics for controlling r
by expressing light-activated proteins in otherwise blind neurons. Infrared-absorbing rhodopsins are useful sgpertbtraigzl wavele
the tissue and scatter more in the neuronal tissue. Far-red-absorbing rhodopsins are scarce in naha&eaaconstofrthpod
crustaceans (a famous member is the peacock mantis shrimp), which can detect wavelengtl3d eamgingafreleridthy to infrared
(over 700 nm) by using different rhodopsins.

Methods

Crustacean rhodopsins were chosen through phylogeny and known phenotypes and expressed both in humawelhd yeast «
expressing rhodopsins were studied biochemically to determine their usefulness for optogenetic application.

Results

In this work, | will present the opsins we were able to express and characterize from crustaceans, many of which are bistable.
Conclusions

Crustaceans are a good source of new bistable rhodgbsgentetic applications

S 03 | Novel approaches in understanding mechanisms of deep brain stimulation in
movement disorders (Symposium of CRC 1270 ELAINE Electrically active Implants)

S 03-01
Synaptic dynamics underlying deep brain stimulation - translating rat to human single cell recordings

Leon Amadeus Steiner

Charité - Universitatsmedizin, Berlin, Germany

BDUNLQVRQYVY GLVHDVH 3' LV D FR PaR®aatEIRVHERIds3iVE oSdillst&yJaBdndundnkl BywwehikoDixati
of basal ganglia circuits. Deep brain stimulation (DBS) of the subthalamic nucleus (STN) disrupts this pathologisahaptichronizat
underpinnings of this intervention are of ongoing debate. Scrutinizing synaptic dynamics underlying iRB&mdioghteraekhnd
recordings, we have employed a translational approach to investigate the synaptic mechanism of action of subthalamic DBS.
In the rat, utilizing multi-neuron patch clamp recordings, we have shown that the input of inhibitory mogtaiats do I8JN is
stimulation frequencies (HFS) in contrast to rapidly depressed excitatory input (Steiner et al., 2019 ia&lieingsci¢hea)niQap
opportunities of intraoperative microelectrode and human single-neuron recordings, we replicated the persistencH6iSynaptic i
in the human STN, establishing that synaptic inhibition at DBS targets is frequency- and projecieiseuetakp20Riz Brain
Stimulation). Thus, these translational efforts have helped identify the synaptic mechanism by which DBS maskisateuronal |
encodes for excessive oscillatory synchronization, a hallmark of PD pathophysiology (Steiner et al., 2017, Movement Diso
Steiner et al., 2022, Proc Natl Acad Sci U S A).

References

[1]  Steiner LABarreda Tomas FJ, Planert H, Alle H, Vida JRBeigennectivity and Dynamics Underlying Synapt€ tBer8ubthalamic Nucleus.
Neurosci2019.
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S 03-02
Electrophysiological Investigations on the mechanisms of DBS in a dystonia model

Denise FratizMarco HeerdedeRabiana S. Kragelyrdhika Lutdg-ranz V. Plockstjesngelika Rictgdrudiger
Kohling

1 University Medical Center Rostock, Oscar Langendorff Institute of Physiology, Rostock, Germany
2 University of Leipzig, Institute of Pharmacology, Pharmacy and Toxicology, Veterinary Faculty, Leipzig, Germany
3 University of Rostock, Institute of Applied Microelectronics and Computer Engineering, Rostock, Germany

Question

Pallidal deep brain stimulation (DBS) is an effective treatment for generalised or cervical dystonia, which intgrbyegdgstonia s
60 %. Despite increasing clinical trials, the pathophysiology of dystonia and the mechanisms of DBS are estjiarmobaas, With o
we are investigating how deep brain stimulation influences synaptic transmission and network activities within the cortico-
thalamo-cortical as well as the cerebello-thalamo-cortical pathways.

Methods

We implanted bipolar stimulation electrodes bilaterafiyRothe tQW KDPVWHUYVY JOREXV SDOOLGXV LQ!'
[1] [2]. We connected these to STELLA, a software-driven implantable modular stimulation device [3] for dB8NUADs2png-ter
50 pA) over 11 days. We defined two experimental groups: a) the DBS group, with activation of DBS 3-4 days after surgery, a
group, where the DBS remained turned off over the total period. The electrophysiological activities ofistiasaidtbetebetacor
neurons were analysed using patch clamp and microelectrode array recordings in acute parahorirmmiab(aalphiain°shites.
Results

For ventral motor thalamic (VMT) neurons, we detected a significantly higher frequency of nsixeapsipofearicsiosy and
inhibitory) activity in the DBS group, 7.0+2.0 Hz (n = 11), compared to the sham group, 3.Bblalindzsoatahpous inhibitory
postsynaptic currents (SIPSCs) by inhibition of glutamatergic synaptic transmission with D-AP5 (50 uM)randa@&d@ (10 pN
difference in the frequency between the sham group (2.0+0.5 Hz) and the DBS group (1.9+0.6B&)gRafhénditeted a
significantly shorter interspike interval (ISI) of mixed synaptic currents [4].

In striatal medium spiny neurons, we directly recorded spontaneous currents (SEPSC) by blocking IPSC wittogabaAte, In cont
DBS led to a distinct decrease in SEPSC frequency.

Conclusions

Our results indicated that the inhibitory activity did not differ between the sham and DBS groups. ThatBBayf ttecpaticinie D
which directly sends inhibitory projections to VMT neurons, does not affect the frequency of sIPSC in thete restinotys but al
pattern by affecting the I1SI. The upregulation of the excitatory tone in VMT neurons of the DBSu¢etap waittl idaherstgatum
pointed out that DBS has complex network-wide effects.

This study is supported by the German Research Foundation (DFG) within the Collaborative Research Centre (SFB 1270/1,2
299150580). We are also grateful to Tina Setltherimplantation surgeries.
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S 03-03
Human neural cell models of dystonia

Philipp CapetigrEnes F. Aydin, Robert Blum, Nina Konigl, Jens Volkmann

Universitatsklinikum Wurzburg, Neurologische Klinik und Poliklinik, Wirzburg, Germany

Dystonias are brain disorders characterized by involuntary muscle contractions, devoid of any neurodegenerative processes.
are predominantly regarded as network dysfunctions, as they often lack evident structural abnormalities or explicit neurc
Consequently, creating accurate experimental models for these disorders presents specific challenges.

The advent of reprogramming techniques, enabling the conversion of somatic cells into stem cells, has revolutionizaa the avail
neural cells for in vitro analyses, a feat that was previously considered virtually impossible. Nevertheless, establishing functio
human neurons differentiated from stem cells in a laboratory setting remains a formidable task.

In this presentation, we introduce our methodology for deriving induced neural stem cells from fibroblast cultures of dystonia
plasmid transfection, followed by their subsequent differentiation into neurons in vitro. We delve into various techniques en
formation of neural networks and explore their impact on the development of neural connections. We alsatgthrounghneural
calcium imaging, showcasing its visualization and quantification. Our findings indicate that achieving fully mature and widespre
activity, capable of modulation by glutamatergic and GABAergic compounds, continues to pose a significant challenge.

S 03-04
Neurophysiological biomarkers to optimize deep brain stimulation in movement disorders

Karlo Lizarraga
University of Rochester, Motor Physiology and Neuromodulation Program, Department of Neurology, Rochester, USA

Currently available deep brain stimulation (DBS) systems concomitantly modulate pathological and non-pathologalgl activity |
delivering electrical pulses of pre-defined amplitude, frequency and duration. Modulation of pathological activity translates into
control but modulation of non-pathological activity may result in unwanted and often subtle side effects [1]. DiBE2¢kddigpy can |
specifically targeting pathological activity while minimizing unintended stimulation of non-pathological activity. A team-based, i
patient-centered process should be in place to offer DBS to patients with favorable risk/benefit profiles. Neutiophysidtbgical in
offer additional diagnostic and prognostic information in selected patients at this stage. Subsequently, accurate surgical impl:
leads is vital to deliver therapy within key sensorimotor regions. Several pre-operative and intra-operative imaging mod
increasingly precise anatomical guidance. Neurophysiological information obtained by intraoperative microelectrode recording:
stimulation, and other techniques, could further increase surgical accuracy and guide selection of the DB3A¢&jdRodie implar
operatively, DBS therapy can be anatomically optimized by directional stimulation and physiologically opti
targeting pathophysiological signals [2]. Directiolaglostiusing segmented DBS leads could irapaoatothical efficiency of

stimulation by targeting regions associated with clinical benefit while avoiding regions associated with side effects. Directic
cannot compensate for inaccurately placed leads but it could optimize outcomes and energy consumption in patwigfistiyith well-|
misplaced leads. A commercially available DBS system allows for post-operative measurement of local field potentials (LFPs
contacts of the DBS leads, while delivering stimulation through active contacts. This system has the poteniidhi@seduce the
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optimize DBS by targeting pathological LFPs. In Parkinson's disease, akinetic-rigid symptoms correlate with LFPs abnormally
the beta band (13-35Hz). DBS-associated symptom improvement correlates with suppression of abnormal fo(l B&@Hz)nchroniz
and facilitation of high frequency gamma synchroni2&@éiz{36 dystonia, LFPs abnormally synchronize in the theta/alpha (4-1
beta and gamma (60-90Hz) bands. Phasic dystonic symptoms and their gradual responsentithBSngaselatideta/alpha
synchronization. Neurophysiological techniques could also help identify subtle DBS side effects [4]. Adaptive DBS sys
individualized pathological characteristics of neurophysiological signals to automatically deliver therapeutic electrical pulses o
and temporal parameters.

The preliminary work presented in this lecture was supported by the Schmitt Program in Integrative Neuroscience (SPIN) Pilo
Program 2022, through the Del Monte Institute for Neuroscience at the University of Rochester. The author would like to than!
collaborators at the University of Rochester: Eleni Patelaki, Ph.D., Angela Hewitt, M.D., Ph.D., Hannah Mesmer, B.Sc., Andre
M.D., Edward G. Freedman, Ph.D., and John J. Foxe, Ph.D. The author would like to thank all members of the Motor Physiolc
Neuromodulation Program at the Department of Neurology at the University of Rochester in Rochester, NY, USA, including al
the DBS team, Carol Zimmerman, R.N., and Michael Williams.
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S 03-05
Mathematical Modelling of Deep Brain Stimulation

Jens Starkekonstantinos SpiliotisRudiger Kohling

1 University of Rostock, Institute of Mathematics, Rostock, Germany
2 Universitatsmedizin Rostock, Oscar-Langendorff-Institut flir Physiologie, Rostock, Germany

Over the past years, mathematical models have contributed to explain brain functionality in healthy and pathological ce
investigations for different model parameters are almost impossible in neural experiments, but the analysis andasictalilations ¢
models can uncover such details and allow to understand parameter-dependentioesitidal lraisi activities.

In this direction, we developed a large-scale computational model for movement disorders. The model d@ivitri basalisianglia n
of the following parts: subthalamic nucleus (STN), globus pallidus (external GPe and internal GPi), ertendédtridturtihe reg
thalamus and motor cortex (MC). The connectivity of the model is based on multimodal imagam atatditiBaskargosimulated

by assuming reduced dopaminergic input and corresponding pronounced inhibitory or disinhibited pogecB&is to GF
Macroscopic variables are derived from the network as mathematical quantities, which correlate closely to thalamic respon:
deep brain stimulation (DBS) of the STN affects the dynamical behavior of the entire network, increasing theelsatboae activity
to healthy. Analyzing the network structure and the dynamics under healthy, Parkinsonian and DBS conditmres DBt®nding tc
treatment, we propose (a) optimal DBS frequency ranges above 130Hz, (b) an optimal targetisittoreet thyeotidéotrimproved
motor symptoms, (c) a synaptic desensitization of the pallidothalamic connectivity as one possible mechanism of DBS treatm

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Researeis FBUIiédi@n) 299150580.
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S 04 | lon channels in pulmonary physiology and disease

S 04-01
lon channels in pulmonary physiology and disease

Andrea Olschewski

Medical University of Graz, Experimental Anesthesiology, Department of Anesthesiology debinieas®eaZaeistria

The author has objected to a publication of the abstract.

S 04-02
In-depth characterization of CFTR variants for personalized medicine approaches in cystic fibrosis

Valeria Capufr&Emanuela Pedc@aleria Tomatrederico Creat&ristina Pastorfindariateresa Lén@arlo Castellgni
Renata BocciditiNicoletta Pedemorite

1|RCCS lstituto Giannina Giannina, UOC Genetica Medica, Genoa, Italy

2 IRCCS lstituto Giannina Giannina, UOSD Centro Fibrosi Cistica, IRCCS Istituto Giannina Gaslini, Genova, Italy, Genoa, Ital
3 University of Genoa, Department of Neurosciences, Rehabilitation, Ophthalmology, Genetics, Maternal and Child Health (DI
Genoa, Italy

Question

In Italy, 30% of patients with cystic fibrosis (CF) carry CFTR variants not included among those forugtiele mapjplated dad
DUH WKXV GHILQHG DV 3RUSKDQ PXWDWLRQV™ ORVW RI WK HrKOu stuk/QiNQ R Z
at providing each CF patient with the best therapeutic option available by assessing its responsiveness to thieudiffieferinteatmer
LWV 3WKHUDW\SH" 7KH SURMHFW UH O\ Lf6xusifRy@nW KuHdexstaRdifyl the Pnblecuta® mébhfinidrd b
which orphan mutations cause CFTR loss of function; 2. defining their responsiveness to CFTR modulators.

Methods

Epithelial cells, obtained by nasal brushing, are cultured using a well-established protocol. Approved drugd@retopmentds und
are tested on nasal epithelia by means of electrophysiological techniques. Molecular analysis of CFTR transtenijtardipedformed
molecular biology procedures; functional and biochemical characterizations are also realized both in native and heterologous
Results

To date, we have recruited >350 donors. We have characterized patients carrying complex alleles: in some cases, the preser
variants was unknown. The molecular characterization of CFTR transcripts we performed was crucial to idecttiydtidignasence o
variants impacting the response to CFTR modulators. Interestingly, our study also confirms theéthbactkgoeuofitirethe
evaluation of CFTR modulator effects, as in the case of the mutant G1244E protein, whose processing and function &
pharmacological sensitivity, are markedly dependent on the cell context.

Effective modulators have been identified for more than 50% of the patients. CFTR rescoe8@teD inpar &8cto that measured

in non-CF nasal cells.

Conclusions

So far, our study has demonstrated that a significant fraction of Italian patients carries mutationshlgahodulb&oresemeidthus

they might benefit from treatment with these drugs. The study also highlights the existence of poorly responsaguireitations f
novel therapeutic approaches based on optimized modulators or, in other cases, molecular-based strategies.
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Finally, our results draw attention to the need for the development of novel potentiators having different mechanisms with resj
to improve channel activity for mutants with severe gating defect.

This work was supported by the Italian Cystic Fibrosis Foundation grant (FFC #10/2021), by the Cystic Fibrosis Foundation g
(PEDEMO20G0), by the Italian Ministry of Health (GR-2018-12367126).

The authors thank the people with CF for their participation in this study and their continuous support of their work.

S 04-03
CFTR and lung endothelial barrier regulation in respiratory infections

Lasti Erfinand& Lin Zot! Birgitt Gutbietaura KnelfeGarah Weidenfeldaura MichalicRisi Léitl Katrin Reppe
Luiz Gustavo Teixeira AN&iB SchneideQi ZharigCaihong4.iDiana Fatykh8vRaul SchneideWolfgang Liedtke
Eisei Sohatarimothy J. Mitchellchim D. GruBekndreas Hocke Stefan HippenstieNorbert SuttéépAndrea
OlschewskiMarcus A. M&R Martin Witzeni@hNolfgang M. Kubter

1 Charité-Universitatsmedizin Berlin, Institute of Physiology, Charité-Universitdtsmedizin Berlin, Berlin, Germany

2 German Center for Lung Research (DZL), associated partner site, Berlin, Germany

3 Charité - Universitatsmedizin Berlin, corporate member of Freie Universitat Berlin, Humboldt-Universitat zu Berlin, and Berlir
Health, Department of Infectious Diseases and Pulmonary Medicine, Berlin, Germany

4 DRK Clinics, Department for General and Thoracic Surgery, Berlin, Germany

5 Duke University Medical Center, Departments of Neurology, Neurobiology and Clinics for Pain and Palliative Care, Durham,
6 Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University, Department of Nephrology, Tokio, <
7 University of Birmingham, Institute of Microbiology and Infection, Birmingham, UK

8 Freie Universitat Berlin, Institute of Veterinary Pathology, Berlin, Germany

9 Medical University of Graz, Experimental Anaesthesiology, Department of Anaesthesiology and Intensive Care Medicine, Gr
10 Universitatsmedizin Berlin, Department of Pediatric Pulmonology, Immunology and Intensive Care Medicine, Charité, Berlin
11 German Heart Center Berlin, Berlin, Germany

Pneumonia is the most common cause of the acute respiratory distress syndrome (ARDS), a potentially fat&lrined ljsease cl
hyperinflammation and endothelial barrier failure. Infectious and inflammatory stimuli can cause rapid downregulation of
transmembrane conductance regulator (CFTR), and inhibition of CFTR was found to increase lung microvaszattditgndothelial
vitro Here, we identify loss of lung microvascular endothelial CFTR as important pathomechanism in lunéaidurdothelial bal
pneumonia-induced ARDS, delineate the molecular signaling pathway underlying this effect and identifasCR@\RIpotentia
therapeutic strategy in ARDS.

CFTR was downregulated foll®ivepfococcus pneumo(8aen) infection in human and murine lung tissue. CFTR downregulation v
also observed in human pulmonary microvascular endothelial cells (HPMECSs) folloAsgudfeotoasviteruginmsstimulation

with pneumolysin (PLY), a virulence fé&g&fon.afr by plasma from COVID-19 patients. Isolated perfused lungs revealed that (
inhibition increased endothelial permeability in parallel with intaadeCatao@tentrations JIC&1). Inhibition of theg@nsitive
with-no-lysine kinase 1 (WNK1) replicated the effect of CFTR inhibition on endothelial permeabil@zdndhdaddihiinl
activation attenuated it. Lungs of heterozygous Wnk1-defitiekt/fhétewed spontaneous leak. Endothéljatrf@aients and
permeability in response to inhibition of either CFTR or WNK1 were prevented by inhibition of the cation chanrehtiahsient re
vanilloid 4 (TRPV4). Mice deficierpvid(Trpv4) developed less lung edema and protein leak than their wild-type littermates foll
infection with. pn.The CFTR potentiator ivacaftor prevented CFTR loss and reduced endothelial leak in response to PLY or
COVID-19 patiemsritrpand prevented lung edema and protein |&kpaitdectiom vivo

Lung infection causes rapid loss of CFTR that promotes lung edema formation througbdotradatialgridtibition of WNK1 and
subsequent disinhibition of TRPV4, resulting in enddtihéliad &l vascular barrier failure. lvacaftor prevents CFTR loss and may
present a promising therapeutic strategy in ARDS due to severe pneumonia including COVID-19.

Supported by the German Research Foundation (CRC-TR84, C09).
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S 04-04
Kca3.1 channels in non-small cell lung cancer progression

Albrecht Schwalbiuca M. Todesca, Emma Bulk

Universitat Minster, Institut fur Physiologie Il, Miinster, Germany

Kea3.1 channels play an important pathophysiological role in non-small cell lung cancer (NSCLC). Their ovhi@xpressio
hypomethylation of their promoter predict a poor prognosis of NSCLC patients. Since cancer patients usuallyadinagfr the seqt
metastasis we reasoned thdtIKchannels must contribute to steps of the metastatic cascade. Using a combination of patch cl:
cell imaging and atomic force microscopy, we could sk thahikels promote NSCLC cell aggressiveness by modulating proce:s
such as migration, proliferation and tumor cell extravasation. Recent dai8.dhowatimeidare not only expressed in the plasma
membrane, but that they are also found in the inner membrane of mitoch®riddhahtieiK regulate the potential of the inner
mitochondrial membrane and thereby modulate ROS production. We will discuss which functional propertiegafX&OhC cells &
this mechanism. Taken together, our findings lend supportds3 ieshisugni€ls as potential therapeutic target in NSCLC.

This work was supported by the Deutschen Forschungsgemeinschaft (Research Training Group GRK 2515, Chemical Biolog
Channels).

S 04-05
Endolysosomal ion channels in lung physiology and pathophysiology

Christian Grimm

LMU University of Munich, Pharmacology, Munich, Germany

Intracellular ion channels in lysosomal and endosomal organelles are gaining more and more traction in academia and industi
members of the TRP (transient receptor potential) family of non-selective cation channels has been awarize with the N
Medicine/Physiology in 2021. The TRPML channels or mucolipins are members of the TRP channel famdgtuthier SRR ast to
channels they reside in endosomal and lysosomal membranes. Mutations in TRPML1 in humans areuradsgévefativib e
lysosomal storage disorder mucolipidosis type IV while mutations in TRPML3 in mice cause deafness and circling behaviour.
et al., 2022) it could be shown that knockout of the TrpmI3 gene in mice exacerbates the emphysema/CORP phatestype in €
mice and that TRPML3 is critically involved in the endocytosis/reuptake of MMP12 from broncho-alveolar fluid. MMP12 has lo
as critical factor in emphysema/COPD development and MMP12 polymorphisms in humans are associated with emphysemal/(
present recently published and unpublished data on the role of endolysosomal cation channels in lung physiology and patho
postulate clinical relevance of TRPMLs in lung pathophysiology and suggest these channels as novel pharmacdieegsa targets
therapy

Spix, B., Butz, E.S., Chen, C.-C., Scotto Rosato, A., Tang, R., Jeridi, A., Kudrina, V., Plesch, E., Wartenberg, R,, Bult, E., Briul
Ansari, M., Bes Gfsel, G., Conlon, T.M., Wyatt, A., Wetzel, S., Teupser, D., Holdt, L.M., Ectors, F., Boekhoff, |., Boehm, U., C
Afioveros, J., Saftig, P., Giera, M., Kobold, S., Schiller, H.B., Zierler, S., Gudermann, T., Wahl-Schott, C., Bracher, F., Yildirim
Grimm, C. # (2022) Lung emphysema and impaired macrophage elastase clearance in mucolipin 3 deficient mice. Nature Col

Grimm, C., Cuajungco, M.P., van Aken, A.F.J., Schnee, M., Jbrs, S., Kros, C.J., Ricci, A.J., Heller, S. (2007)iénhelix-breaking
TRPML3 leads to constitutive activity underlying deafness in the varitint-waddler mouse. PNAS 104:19583-19588.

Chen, C.-C.,Keller, M., Hess, M., Schiffmann, R., Urban, N., Wolfgardt, A., Schaefer, M., Bracher, F., Biel, M., Wahl-Schott, C
(2014) A small molecule restores function to TRPML1 mutant isoforms responsible for mucolipidosis type 1V. Nature Commur
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Lung phenotype in TRPML3 knockout mice

S 05 | Decoding the fine control of interneurons in behavior

S 05-01
The role of dentate gyrus interneuron types in pattern separation

Marlene Bartos

University of Freiburg, Physiology I, Freiburg, Germany

7KH KLSSRFDPSXV LV WKH EUDLQYY FHQWHU IRU HSLVRGLF PHPRAdJI BY DER
differentially involved in the encoding and recall of episodic memories. While hippocampal principal cells represent episod
movement, space, and context, much less is known about the role of GABAergic interneurons (IN) imrppda$smqfovmatio
use two-photon calcium imaging of parvalbumin (PV)- and somatostatin (SOM)-expressing INs in thef Déadcfixe naind 1
during foraging in virtual environments. Throughout hippocampal subfields, both IN-types show mod¥rHtks spated tarimgr P
activity with running-speed and reduce it in novel environments. SOM-INs displayed a dichotomy: CA1-3 SOM-W#iNshaved si
but in the DG, their activity increase during immobility and in novel environments. Congruently, inhibition of DG SOM-INs with
receptors (DREADDS) caused increased activation in novel environments and decreased context selectivity of D@lgranule ¢
suppression of DG PV-INs had opposite effects, particularly in familiar environments. Our data indicate a newdérn of nove
dynamic routing of information through hippocampal subfields tailored to cognitive demands and controlled by distinct inhibito

S 05-02
Long-term stable and context specific spatial representation in somatostatin interneurons and granule ce
of the dentate gyrus

Antje KiliasMarlene Bartos

University of Freiburg, Institute for Physiology I, Freiburg, Germany

Memories associating personal experiences and places can be recalled even after extended periods of fita¢imengkeridentity o
storage sites is, however, controversially discussed. Despite the current prevailing theory that episodic memaories dieafully reallc
areas after an initial encoding phase within the hippocampus, lesion studies suggest that memories might be gheially reta
hippocampus. Recordings of hippocampal activity have ruled out CA1-3 as potential storage sites. We therefore hypothesize
active and spatially tuned DG granule cells (GCs) efficiently store and retrieve episodic memories over extended Jive spans
somatostatin-positive interneurons (SOM-IN) control the dendritic inputs from EC to GCseapldyragtriuitiatetie in stabilizing
long-term memories.
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We employed two-phdtowivacalcium imaging of GCs and SOM-INs in mice navigating through virtual environments to invest
formation, discrimination and recall of spatial memories. We show that formation and stabilization of spatiaonelps repre
environments emerge in GCs over the course of 4-5 subsequent days. After map formation, represemntaion s tansinvith
individual GCs even maintaining their place field characteristics for up to 90 days. Artificial increase in GCs excitability usir
DREADDs created novel place cells but their reactivation on subsequent days did not result in the stabilizatiosubfstagitiglace fiel
enlargement of map representations, suggesting a tight inhibitory control of place field formation.

In agreement with this we found that SOM-IN form context specific spatial maps although with lower spatial rekelution an
observed map stability in both DG populations was substantially higher than of place mapsioided¢&sCBApynaps emerge

on the first day of exposure but become progrissivelar over days.

Thus, we propose that GCs and SOM-IN in the DG interact in forming long-lasting, highly stable and context-specific ensemb
is an important requirement for long-term storage of spatial and contextual memories.

S 05-03
Cortical Vasoactive Intestinal Polypeptide (VIP)-expressing Interneurons and the Broadcasticg of Salien

Francesco Ferraguftnrica Paradiso, Arnau Ramos-Prats

Medical University of Innsbruck, Pharmacology, Innsbruck, Austria

Adaptive behavior critically depends on the detection and attribution of salience. The anterior insular cortgx¢plddedaasiong be
D NH\ SOD\HU LQ WKH GHWHFWLRQ RI EHKDYLRUDOO\ UHOHYDQW VWLPXOL
little is known about the contribution of alC interneurons to the processing of salient stimuli. Based on a nchltididagifigary app
whole-brain connectivity tracing, imaging of neural calcium dynamics and optogenetic modulation in freely moving mice a
experimental paradigms, we propose a role for vasoactive intestinal polypeptide-expressing (VIP+) interneuiatiagn the alf
adaptive behaviors in response to salient events of both aversive and positive nature. Our findings enlighten novel cellula
underlying salience processing in the alC and show that VIP+ interneurons are centrally positioned within tparsiaijgstiee netwol
to the broadcasting of salience.

This work was supported by the Austrian Science Fund grants F44-17-B23 and W012060.

S 05-04
Bi-directional communication between oligodendrocyte precursors and interneurons defines interneuron
activity and cognition

Xianshu Bai

University of Saarland, Molecular Physiology, Homburg, Germany

Question

Cortical neural circuits are complex but very precise networks of balanced excitation and inhibition (E/I). Yet, the molecul
mechanisms that form the E/I balance are just beginning to emerge. Cortical inhibition is mainly achieved bprSABAergic
Emerging body of evidence suggests that oligodendrocyte precursor cells (OPCs) modulate interneuron activity. However, wi|
GABARs of OPCs are involved in this process is yet unknown.

Methods

NG2-CreERx GAB#imice were used to conditionally knock out (ck®gcepBAs specifically from OPCs. Interneuron density an
myelination were analysed by immunostaining for parvalbumin (PV), SMI 312 and myelin oligodendrocyte glycopdaaein (MOC
prefrontal cortex (MPFC). Interneuronal activity was assessed by electrophysiological recording combined with immunostaini
GABA transporter (vVGAT) or cFos. To assess the impact of circuit dysregulation in the miganedalecir@epeephalography
(EEG) recording and social cognitive behaviour tests.
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Results

In the mPFC of cKO mice, OPC differentiation and myelination were reduced. By performing tripld*vh8iidsaianMD G,

we found that hypomyelination occurred mainiyt@rfevrons. This change was due to suppressed interneuron activity already ¢
as shown by VGAT, cFos immunostaining and electrophysiological analysis in the cKO mPFC. Consequently, OPCs received
input and committed less differentiation. In addition, we found that interneuron hypoactivity was associated with their s
population. This was due to reduced TWEAK (TNF-like weak inducer of apoptosis, also known as Apo3l) reldasadgrom cKC
development. Since TWEAK-releasing OPCs specifically induced interneuron apoptosis, the E/I balabagais distucK€x mPF
These physiological and morphological changes were accompanied by a severe deficit in the social cognitive behaviour of the
Conclusions

Our findings uncover a bidirectional communication between interneuron and OPC. During development/i©®Ba8#&nse GAB
and release TWEAK to optimize interneuron population and function, which is pivotal for interneurotwonkefimatitonand ne
mPFC.

Deutsche Forschungsgemeinschaft (SPP 1757 and SFB 894 to F.K.; FOR2289 to F.K. and A.S.; SPP1757 Young Investigato
the BMBF (EraNet-Neuron, JTC2014: BrlE to F.K.), the European Commission (H2020-MSCRHDNe2®16)EtheSRamanian
UEFISCDI (PCE 227 to F.K.) and University of Saarland (HOMFORexzellent2017 and NanoBioMed Young Investigator grant

6 _ $UWLILFLDO ,QWHOOLJHQFH LQ 3K\VLRORJ\« 6WI

S 06-01
Al in Clinical Brain Research

Moritz Seiler

Berlin, Germany

In my talk "Al in Brain Research", | will show how machine and deep learning methods can be used to diagpssematniological
diseases based on brain MRI data in combination with other data, and will discuss current challenges including robustness, ex
confounding variables.

S 06-02
Photonic Data Science: Linking vibrational spectral data to (bio-)medial information using machine learni
and chemometrics

Thomas Bocklitz

1 University Bayreuth, Artificial Intelligence in Spectroscopy and Microscopy / Institute of Computer Science, Bayreuth, Germa
2 Leibniz Institute of Photonic Technology, Photonic Data Science, Jena, Germany

3 Friedrich Schiller University, Photonic Data Science / Institute of Physical Chemistry (IPC) and Abbe Center of Photonics (Al
Germany

Question

Optical measurement techniques are applied in various disciplines like life science and medicine. This rise of applicatior
technologies is based on an improvement of the measurement methods and setups, leading to largter ithet aesis|dpum eitdo

of data science methods leading to the possibility to analyze these larger datasets. Finally, the extraction of high-level (bio-med
from subtle differences in the (bio-medical) photonic data can be performed using these data sciegc¢heettoaistedHagh

level information depends on the task and the sample, e.g., tissue types, disease states and/or other properties of the sample
of high-level information in the bio-medical domain.
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Methods

Photonic measurement techniques which are often used for biomedical samples are vibrational spectroscopic technique
spectroscopy and multi-contrast microscopy. These measurement methods feature several advantages because \@brational
measured in a non-destructive manner. To extract the maximal amount of information from these vibratidmalbfoaterfifants, the
cycle of the spectroscopic data including data generation, data modelling and data archiving nedulistievetydigspacally,

the experimental design, the sample size planning, the data pre-treatment, the data pre-processing, chemomietgibaseldnachine
data modelling, model transfer methods and transfer learning are relevant, and must be combined ichestiata suigziasetheh
vibrational data and extracts reliable high-level information.

Results

In this contribution we will present our studies to construct a standardized data analysis pipeline for bio-medical Raman spec
artificial intelligence (Al) based data models to allow the extraction of diagnostic relevant information.pBessi¢ stinise svio will
generate artificial staining using non-linear multi-contrast microscopy and deep learning techniques [2].

Conclusions

With the use of photonic data science, optical measurements can be used to extract bio-medical informatiastimarreéable and
This information can be used afterward for diagnostics and prognostics.

This work is supported by the BMBF, funding program Photonics Research Germany (FKZ: 13N15466, 13N15706, 13N1571(
integrated into the Leibniz Center for Photonics in Infection Research (LPI). The LPI initiated by Leibniz-IPHT, Leibniz-HKI, Ul
Jena is part of the BMBF national roadmap for research infrastructures.

References

[1] 6 *XR - 3RSS DQG 7 %RFNQQWSD P & QHPRPHMUR\FF KRG D ONYR R L(Q$IH UHLLPUH@LMVDD CE DHAVH.G @ RVGRH (
protocols, vol. 16, no. 12, pp.5428, 2021, doi: 10.1038/s41596-021-00620-3.

2] 3 3UDGKDQ HW DO 7KRPDXH/RWED O@NJUHR R EBXXOWDIWIRREIOO LW DV VQ J N H S JOWWDSHUYQLIVH G
Biomedical Optics Express, vol. 12, no. 4, @2988M21, doi: 10.1364/BOE.415962.

S 06-03
Explainable Al and its application to molecular data

Grégoire Montavén

1 Freie Universitat Berlin, Mathematics and Computer Science, Berlin, Germany
2BIFOLD - Berlin Institute for the Foundations of Learning and Data, Berlin, Germany

Explainable Al is a recent development in machine learning that brings transparency into complex ML black-bpxezmtBesh transj
us, among others, to verify the inner-workings of an ML model and to verify that it relies on decision stratediesahsitidre user
meaningful. Explainable Al has a further use: Applied in combination with well-trained ML modedstdppfovidetaanalysis,
allowing for the uncovering of complex nonlinear relations between the multiple variables of a dataset.

In the first part of the talk, | will present an Explainable Al technique called Layer-wise Relevance Propagffiten{lyRiPdthat cal
robustly identify input features of an ML model that are relevant for its predictions. | will then present an application of LRP to
where our aim is to extract complex relations between molecular features. Unlike simple correlation approastesndLRBpproact
enables us to extract relations at an instance-level or a subgroup level, thereby allowing for the produdiisigbfofigan-apecific
multi-organ dataset.

In the second part of this talk, | will present recent technical developments of Explainable Al thatiseadrastshyaetitaiating
more sophisticated and more informative explanations for a broader range of ML models. SpecdidelhgionglbpEegaainable
Al beyond classification models, higher-order Explainable Al, and a recent approach to disentangle explanations into multiple
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S 06-04
In the Scientific Method we Trust: A Hypothesis-centric Approach to Artificial Intelligence in Biomedicine

Axel Mosi§ Florian Boge

1 Ruhr University Bochum, Center for Protein Diagnostics, Bochum, Germany
2TU Dortmund, Institute for Philosophy and Political Science, Dortmund, Germany

Question
Explainability has been discussed as an important cornerstone of transparent and trustworthy Al [1] espéeldbylike high-stz
medicine. In this connection, it is striking and has been criticized [2] that currently dominant practicediefceap EXpladmainl¢he
Artificial Intelligence (XAl) are expert-centric: Many explainability methods are post-hoc iatetssalsiateepresentation to a
given Machine Learning (ML) output that must then be assessed by a human expert. But in science nmotergjigreavadiypeve do
judgement as the ultimate arbiter for the quality of an explanation: Proposed explanations haveofoefquer iectribuoeder to
count as scientific and credible [3]. In other words, they need to have testadde consequenc
Methods
In recent work [4], one of us has introduced the framework of Falsifiable eXplanations for Artificial Intelligence (FXAl), where
are required to correspond to falsifiable hypotheses in the sense of empirical science. FXAI thus addresdes#redaiasing link
centric machine learning and the deductive aspects of the scientific method.
We here elaborate on central aspects of FXAI, with a focus on medical applications, and address their implications for the tru
ML-systems. In particular, we argue that some core problems of XAl arise from how ML and iteoizittonedatelatdo evidence
about physical reality. As such, the predomidt@mispaire not exclusively computational bodafeftal, philosophical nature.
Results and Conclusions.
We present two applications of FXWKilh LGHQWLILFDWLRQ RI SDWWHUQV RI GLVHDVH UHO
disease. Finally, we consider the impact of experimental testability of explanations on trustworthiness.

References

[1] Ghassemi M, Oakden-Rayner L, Beam AL 28R&, Adpefof current approaches to explainabléngetiiggace in health care. The Lancet Digital Health,
3(11):e74®8750

2] Kundu S 2021, Al in medicine must be explainebleeliaine, 27(8):18228

[3] Douglas HE 2009, Reintroducing predictiandata@x@Philosophy of Science, 7645344

[4] Schuhmacher D et al 2022, A framework fée talpiéaations of machine learning models with tonapplmaputational pathology. Medical Image
Analysis, 82:102594

S 06-05
The ethics of Al in medicine: From a local to a global context, and back

Tijs Vandemeulebroucke

University of Bonn, Bonn Sustainable Al Lab, Institut fir Wissenschaft und Ethik, Bonn, Germany

The use of artificial intelligence (Al) has gained tremendous attention in society due to publicly available systdra®f8ech as Cr
etc. Before this public attention, Al was already being introduced into different medical and healthcare settinggs im#ggrfgrm of
recommender systems, robotics, support in administration, etc. When one takes into account all the differantishepjdstatemedica
settings in which Al could be implemented, it seems that the possibilities are limitless.

In this presentation | will argue that that this perceived limitlessness of Al should be questioned on grounds alf its impe
environments all over the world and as such, indirectly, its impact on the health of people all over the world witl fivist present
introduce some applications of Al in medical and healthcare settings and present some of the ethical tensions these applicati
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After, | will present one bioethical approach, a principlist approach, that could guide us through these tangienthdtioaity, | wil
current view on the ethical tensions caused by the application of Al in medical and healthcare settings and the deschibed prin
are too locally oriented and as such miss important ethical tensions that play out on a global level. Henappeogictbab iAbathi
medical and healthcare settings will be presented, an approach which takes into account the pressure Al puts on global natur
and the people dependent on these environments. In the end, this presentation will makstteavehaetetquoe able to answer
LV 3:KR LV WKH SDWLHQW ZKHQ ZH DUH VSHDNLQJ DERXW LPSOHPHQWLQJ D

S 07 | Cellular Communications: When inflammation meets thrombosis

S 07-01
Signaling mechanisms of the hemostatic system

Wolfram Ruf

Johannes-Gutenberg-University Medical Center, Center for Thrombosis and Hemostasis, Mainz, Germany

The hemostatic system has essential roles in anti-microbial host defense and tissue repair after injury. Coagplatises tactivatior
endogenous and exogenous danger signals paefotifgovin deposition and platelet actishgmgage in multiple interactions with
cells of the innate immune system leading to thrombo-inflammation. In this context, signaling of coagulation protaase througt
coupled protease activated receptors (PARs) emerged as crucial regulators of toll-like receptor depandefgnd@ticopdibge
differentiation and polarization. In addition to liver synthesized coagulation factors circulating in the blood, our recent studies |
new regulatory roles for immune cell-expressed coagulation proteases in autocrine PAR signaling involved in tissaegspecific ir
autoimmunity. This presentation will focus on interactions of innate immune and coagulation signaling in inflamnaiation, vira
autoimmune disease and discuss therapeutic implications of specific targeting of coagulation receptors.

S 07-02
Inflammation and thrombosis, translational perspective

Thomas Renné

University Medical Center-Hamburg (UKE), Institute of Clinical Chemistry and Laboratory Medicine (026), Hamburg, German:

Combinations of proinflammatory and procoagulant reactions are the unifying principle for a variety of disorders affecting the
system. The plasma contact system is a plasma protease cascade initiated by factor XIl (FXII) thdaaotietbep kadifneiimf

kinin system and the procoagulant intrinsic coagulation pathway. Anionic surfaces induce FXII zymogen activation to form prot
FXlla. Bacterial surfaces also have the ability to activate contact system proteins, indicating an importa# usiegithbost defe
cooperation of the inflammatory and coagulation pathways. Recent research has shown that the inorganic pekposegolyphos
by procoagulant platelets activateim WKiband can induce coagulation in pathological thrombus formation. Experimental and
studies have shown that interference with FXIlI and polyphosphate provides thromboprotection without a tleasgynassociat
bleeding renewing interest in the FXlla-driven intrinsic pathway of coagulation as a therapeutic tathjetpe&eytaspectititbe
analysis of common principles, interactions and cross-talk between coagulation and inflammation, to identify novel thera
Elucidating the polyphosphate initiated FXII-driven contact system offers the exciting opportunity to develofedeatagies for s:
with both thrombotic and inflammatory diseases.
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S 07-03
Inflammation-induced leukocyte extravasation occurs at specific hotspot at the vascular wall.

Jaap van Buul
Amsterdam UMC, Medical Biochemistry, Amsterdam, Netherlands

Leukocytes leave the vessel wall to clear local infections. They efficiently cross the endothelial inner layer of the vessel wall w
vascular homeostasis. Moreover, when leukocytes cross the endothelial lining, they give the impression that this occurs at pr
in the endothelial lining. Some locations even favor the migration of multiple leukocytes that breech the endottosliuMmein rapid
and others have identified such exit siteseaslttinedial migration (TEM) hotspots. These hotspoits vieaas imell aig vitraand

suggest that this is regulated in a strict local manner. Indeed, we have identified some of the important players irthieis proces
exact rules of how this is orchestrated are not completely understood. In this presentation, | will focus on thesersptasfic transr
of leukocytes and how they determine where to leave the vasculature. These findings may have a great clbecpbasipéet as it n
to steer specific exiting of the leukocytes to regions of infections more efficiently.

S 07-04
New insights into the role of hemostatic proteases in lung diseases - translational approach

Malgorzata Wygrecka

Justus-Liebig University, Center for Infection and Genomics of the Lung, Giessen, Germany

Accumulating evidence suggests that activation of the alveolar coagulation cascade may play a role in the Ehsggnesis of
Hypercoagulability observed under these conditions arises from the imbalance between locally produced pro- asdiranti-coag
combination with leakage of plasma proteins into the alveolar space. Increased levels and activity of proteins belonging to the
coagulation pathway such as tissue factor, factor VII, or factor X, in combination with suppressed activityigh esqkiessendue to
of plasminogen activator inhibitor-1, are major factors that are responsible for the interstitial and intraalveolar accumulation of
fibrin is required for reparative processes and normal wound healing, persistent and excessive deposition of extravascular fib
contribute to the pathomechanism of lung diseases, in several ways. For instance, fibrin may serve as a reservoir of profibroti
and as a provisional matrix on which (myo)fibroblasts migrate, proliferate and produce collagen. In addition, fibthusan incorg
impair function of pulmonary surfactants leading to atelectasis and loss of lung function. Despite these profibrotic agsvities of f
gain-of-function and loss-of-function approaches revealed no benefit of the fibrin formation blpckagels duggesiing that
cellular rather than pro-/anti-coagulant effects of hemostatic proteins might contribute to the ddissdapasen dihkimgth this
contention, numerous studies demonstrated that hemostatic factors promote cell proliferation and differentiation, extrac
production, and cytokine release. A potential role of cellular activities of hemostatic proteins in the pathogersefistbéiung dise
underscored by the results showing that direct inhibition of their receptors confers protection in animal modée=lerng agutg.and chr
Although the majority of preclinical studies highlighted extrinsic blood coagulation factors and their recepeuni@tapgpesitial ther
recent studies reported that factors belonging to the intrinsic blood coagulation pathway may also senyé¢argetsromniisigg dr
disease scenarios. Here, factor XIl (FXII) gained particular attention. FXII stands at the crossroads of coagulasiod, and inflam
addition, it regulates a number of cellular activities. Its potential clinical use is further highlightechbnstiatifigdirdispeansable

role of FXII in physiologic hemostasis. The talk will focuses on non-classical, intriguing functions of coaguladisegeeseases ir
and will highlight their path forward to the clinical development.
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S 07-05
TGF-beta driven thromboinflammation and fibrosis: importance for Chronic Thromboembolic Pulmonary
Hypertension

Katrin Schafer

University Medical Center Mainz, Department of Cardiology, Cardiology I, Mainz, Germany

Endothelial cells line the inner layer of all blood vessel and participate in many physiological functions. In the quiescent state,
express factors to prevent leucocyte adhesion, platelet activation or blood clot formation. Haemodynamic, hypoxic or meta
impact on endothelial cells and affect their gene expression and state of differentiation. Endothelial dysfunctiasaiamajor dr
inflammation and atherosclerosis. The imbalance of pro- and anti-thrombotic factors expressed on activatad ®tidotélie cells f
formation, both in the arterial and the venous system, but also plays a role in thrombus resolution and renatidieliihgeltotably,
poor, fibrotic thrombi obstruct the pulmonary artery lumen in patients with Chronic Thromboembolic Pulmonary Hypesgtension (
and progressive pulmonary vascular disease leading to (right) heart failure and death if left untreated. In twoverauslltional st
show the importance oMabD QJLRJIJHQLF JURZWK IDFWRUV WKDW DUH W OupinglwehbBd Q J
thrombus resolution in mice and in patients with CTEPH. Microarray analysis of endothelial cells outgrown frestquimonary ¢
specimens confirmed misregulated genes in pathways involved in extracellular matrix organisation and degradaition or ger
FROODJHQ IRUPDWLRQ LQFOXGLQJ IDFWRUV GRZQVWUHDP RI 7éapalystssbdwW L D C
immunohistochemistry of tissue microarrays localised the potential disease candidate to vessel-rich regions. Importantly, pl
misregulated endothelial factors were elevated in CTEPH patients and decreased after surgical refibootit ohgterthr.opnbof-
of-concept studes using lentiviral overexpression in human pulmonary artery endothelial cells phenocopiegkitiergsseexpressic
in patient endothelial cells. Taken together, our findings in cultivated cells, patient material and transgenic dalsiovitbfcell-spe
antiangiogenic or profibrotic factors support the central role of endothelial cells as mediators of thrombus revascularisation an

S 08 | Synaptic mechanisms of autoimmune encephalitis

S 08-01
Anti-NMDAR autoantibodies disrupt hippocampal structural plasticity and placamedisdy

Sabine Liebsche?

1 University hospital Munich, Ludwig-Maximilians University Munich, Institute of Clinical Neuroimmunology, Martinsried, Germ
2 University hospital Cologne, Dept. of Neurology, Cologne, Germany

Anti-NMDA receptor (NMDAR) autoimmune encephalitis is a severe immunological condition, caused by agetamdibodies |
subunits of the NMDA receptor. The disease is characterized by a plethora of psychiatric and neurological deficitsdimgst prom
schizophrenia-like symptoms and memory/ cognitive dysfunction. The neural and circuit mechanisms givingmipeotoghe com
typical of NMDAR autoimmune encephalitis, remain poorly understood. To address this aspect, we chronically assessed struct
of neuronal subtypes in the CA1 region of the hippocampus, a region that displays the most intense auto-araipody ricding in tl
icv infused with anti-NMDAR. Exposure to NMDAR autoantibodies rendered dendritic spines, the strustunarefipsistsgnapse
as indicated by an increased turnover rate of these synaptic structures. To probe the impact of neuronal functido,ave subje
spatial learning task in a virtual reality. NMDAR abs infused mice displayed clear memory deficits in the VR task. Surprisingly,
level this memory deficit was accompanied by compromised place cell dynamics, rendering them more rigid.

We thus believe that disrupted dynamics of spatial representations could amongst others represent &meuyehndreelgiéiobm
deficits typical of anti-NMDAR autoimmune encephalitis.
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S 08-02
Blocking human N-methyl-D-aspartate receptors within seconds with a monoclonal autoantibody

Manfred Heckmann

Julius-Maximilians-University Wirzburg, Department of Neurophysiology, Wirzburg, Germany

Autoantibodies against ionotropic N-methyl-D-aspartate receptors (NMDARS) from patients with aut@nerpatizogecéphalitis
induce typical disease signs upon passive-transfer. Receptor internalization is a critical long-term antibody effect in this dis
focus on direct and acute effects of a specific patient autoantibody on NMDAR function. Acute effects are relevidnbesince rec
directly blocked, modulated or even activated by binding an antibody. We performed cell-attached ding¢eicHaumahrecor
embryonic kidney cells transfected with the GIuN1 and GIuN2A subunit of the NMDAR and investigated direct effects of a sy
characterized monoclonal patient autoantibody (immunoglobulin G #003-102) against the amino-terminal domafloNthe glycine
subunit of the receptors. Antibodies were applied via recording electrodes and subsequent receptor actidfOveasonositored fc
Immunoglobulin G #003-102 reduced simultaneous receptor openings significantly compared to the caat@Eidud88pgtobulin
low concentrations of glutamate and glycine (median 2 versus 3 in 23 measurements with immunoglobulin G #003-102 ar
respectively). Similarly, at high concentrations of glutamate and glycine, simultaneous receptor openings weradedhiythignificar
patient-derived compared to control antedlé303). However, antigen-binding fragments of immunoglobulin G #003-102 did not
the duration of individual receptor openings. In conclusion acute binding of monoclonal immunoglobulibl &k OBADYRRspidly
and thus is functionally relevant prior to receptor internalization. Complete immunoglobulin G is necessary foethiaratute bloc
we propose the design of engineered monovalent immunoglobulin G as a new strategy to shield pathogenic epitopes on NMLC

S 08-03
Pathogenic effects of GAB#ceptor autoantibodies on neuronal signaling and memory consolidation

Josefine Séll Eleonora A. Lovahid Rahnitatians-Christian Ko&taDietmar SchmizChristian Geis

1 Jena University Hospital, Section Translational Neuroimmunology, Jena, Germany
2 Charité - Universitatsmedizin Berlin, Neuroscience Research Center, Berlin, Germany
3 German Center for Neurodegenerative Diseases (DZNE), Berlin, Germany

Question
GABA receptor (GABR encephalitis is an autoimmune disorder with immunoglobulin G (IgG) antibodies targeting pre- and p
GABARSs. Patients suffer from severe memory dysfunction and epileptic seRsirase GABdtein coupled receptors and mediate
complex synaptic signaling in glutamatergic as well as GABAergic neurons by regulating presynaptic neundtparsssyitigptielease ¢
excitability. Here we aimed to investigate the pathophysiological effect of human serum antibodies on neuramalssyunetptial transm
changes at the synapse and memory.
Methods
Purified patient-derived immunoglobulin G antibodies (Control- asR-Ey@i)GA&BAused in a mouse model of continuous 14-da)
cerebroventricular infusion via osmotic pumps. To investifatee@i@BAI regulation of synaptic transmission, somatic patch-clal
recordings of CA1 pyramidal neurons were performed and special stimulation protocols were applied on afferent fibers. To re
on GAB#R function, either the G#RBagonist baclofen or the antagonist CGP55845 was applied by bath perfusion. Memory and
was examined via novel object recognition (NOR) and novel object location (NOL) test.
Results
GABAR antibodies affected excitatory synaptic transmission and short-term plasticity of heteroreceptors, as thelittethsced eEP
and the agonist effect of baclofen onto pagreatipglsFurthermore, they block presynagtiepisicr on inhibitory synapses, leading
to less depression during repetitive IPSC stimulation. In contrast, postsiRragtiica@aiBéurrents and action potential firing is not
LQIOXHQFHG E\ SDWLHQWTY{V ,J*V (YDOXDWLRQ RI FRIQLWLYHGABSRAYEIORQ W L
the consolidation and maintenance of contextually precise memory, but not for the initial encoding of the memaory.
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Conclusions

Our results provide evidence thatRAB#bodies antagonize the receptor preferably on presynaptic auto- and heteroreceptors, |
less direct pathogenic effect on postsynaptR-GéBistream signaling. These changes may contribute to severe neuronal dysfu
as the basis of memory dysfunction and increased seizure susceptibility.

S 08-04
Glycine receptor autoantibodies and their pathological effects on glycinergic neurotransmission

Carmen Villmann

University Hospital, Institute for Clinical Neurobiology, Wirzburg, Germany

Stiff Person Syndrome (SPS) and progressive encephalomyelitis with rigidity and myoclonus (REdRj\¢pbdéscaderseaf the
central nervous system. 20% of SPS patients harbour autoantibodies (aAb) against the glycine recepRVI(tBlyRymbie in PE
DERXW RI SDWLHQWYV ,Q WKH DGXOW RUJDQLVP *0O\5V DUHcli&tliPatdda o\ . LT
the inhibitory ion channels. Binding of GlyR aAbs to its target has so far been shoWhRex¢l@sivel VXEXQLWYV $)
mechanisms of the GlyR aAbs, receptor crosslinking followed by internalisation and most likely degradation, complement activ
blocking effects at the functional level have been described. Moreover, our group could demonstrate a signifieanapésturbanci
behavior of zebrafish larvae following injection with purified patient IgG. The generated impaired escapmaktspatskisn the a
compatible with stiffness and immobility in humans.
,Q WKH *0O\5. VXE Xapnhinil bibdifrigRepitege @r the aAbs was identified which is localized at the surface of the pre
thus easily accessible by the aAbs. The extracAllHdd R-LQDO GRPDLQ RI WKH *0\5sequexéeXxanolgy K D
ZLWK *O\5 PDNLQJ L Wsgedidvaltoar@hoiés @xisvdnd@atrib@é o the disease pathology. We investigated ser
SDWLHQWYV IRU D$EV ZLWK VSHFLILFLW\ WR Used b deBnesspacikdiy Rasstrikdngliy, laRox \
WKDW ELQG H[FOXVLYHO\ WR *O\5. GLIIHU LQ IXQFWLRQDO FRQtudéthetHQFH
SK\WLRORJLFDO PHDVXUHPHQWYV H[K LoB/Lnalikb@andhisBiokl by @fféctinD $eEaptod fQnatibnl ratkel jH
localization.

This work is supported by the Germany Research Foundation, SYNABS FOR3004 (VI586).

S 08-05
Human monoclonal LGI1 autoantibodies increase neuronal excitability

Dietmar Schmitz

Charité, Neuroscience Center, Berlin, Germany

The author has objected to a publication of the abstract.

S 08-06
Effects of anti-LGI1 human monoclonal antibodies on mouse behavior, ultrastructure,and ion char
distribution at synapses and axon initial segments
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Ryuichi Shigemoto

Institute of Science and Technology Austria (ISTA), Klosterneuburg, Austria

Question

Leucine-rich glioma-inactivated 1 (LGI1) protein, a soluble secreted protein, links pre-synaptic and post-synaptic ADAM22/23
the synaptic cleft, and is also expressed abundantly at the axon initial segment in the hippocampus. Antidv@lberridaatidodies
in serum and CSF of acquired epilepsy patients with limbic encephalitis (LGI1 autoimmune encephalitis). t@iILGlEstion is
autoantibodies cause hyperexcitability in ikese pat

Methods

Monoclonal LGI1 autoantibodies prepared from LGI1 autoimmune encephalitis patients were injectiggpantorihesmohse h
behavior of these animals was monitored for 48 hours, the ultrastructure of mossy fiber boutons was analyzedpyittaetectron n
the distribution of voltage-gated potassium and calcium channels on the axonal membrane was examined by freeze-fracture |
Results

Mice injected with the LGI1 autoantibodies but not normal control human IgG showed epilepsy 1-2 daysimitkiripethiejection
SDWLHQWYTV VIPSWRPV :H IRXQG D VLIJQLILFDQW GHFUHDYV Hr dpileptic@issdad, F Y
indicating hyperactivity of the dentate granule cells. Such epileptic episodes may be triggered by disturbances in voltage-gat¢
at axon terminals or initial segments since human autoantibodies to LGI1 were recently shown to co-immunoprecipitate
potassium and calcium channel subunits from rodent brain tissues. Different voltage-gated ion channels are iimgportant fi
homeostasis of hippocampal neuronal activities. Thus, we examine the number and density of Kv1l potassium channel subur
calcium channel subunits at synapses and axon initial segments. In the mossy fiber active zone, the density of Cav2.1 tendec
the LGI1 autoantibody-injected animals, suggesting that the hyperactivity of the mossy fibers was not due to facilitated ve
caused by the increase of Cav2.1. The density of Kv1 subunits was very low at the active zone in both groups of animals. Imn
Ankyrin G on the replica materials clearly identified the axon initial segments. The quantification of ion channels there is ongo
Conclusions

Alteration of the density of ion channels may trigger hyper-excitability of neurons and could be involved in the etiology of epile
DXWRLPPXQH HQFHSKDOLWLLGI1 a@tibodiEs\WAuRQ eRilepslykirdmiseitdicedawignificBn®rédction of sy
vesicles in mossy fiber boutons, providing a good model for examining changes in ion channel densities at synapsessand axon
in the hippocampus.

This work was supported by Austrian Science Fund (FWF, 14638).

S 09 | The Tight Junction: Barrier, Channel, and More

S 09-01
How to seal tricellular corners

Mikio Furuse

National Institute for Physiological Sciences, Division of Cell Structure, Okazaki, Japan

Tight junctions (TJs), one mode of cell-cell junctions in vertebrates, play essential roles in the epithelial bariigy thuaction by
passage of solutes via the paracellular pathway. In addition to TJs between adjacent cells, epithelial cells have to obliterate t
space at tricellular contacts, where the corners of three cells meet, to establish full barrier function. Tratelsdaciedatdt Blson

designated tricellular TJs (tTJs), where three closely-attached vertical TJs, called central sealing elements, sgse@ze the extr:
Two types of integral membrane proteins, tricellulin and angulin family proteins, including angulin-1/L$Rd angguim?/ILDR1
3/ILDR2, are known as molecular components of tTJs. Although the impact of tTJs in epithelial barrier function appears to be
bicellular TJs considering their percentage in the total paracellular pathway, human genetics and knockout niéxkthatdies hav
the impairment of tTJ proteins causes various pathological conditions: hearing loss, renal concentrating defects, cholestasis
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the molecular mechanism behind tTJ formation had remained largely unsolved except that angulin recruits tricedhslin to trice
Recent studies in a renal epithelial cell ine MDCK using the genome editing-mediated gene disruptiamdpatie e ifi & hain

are involved in tTJ formation. Angulin plays a central role in the tricellular plasma membrane contacts independent of tricelluli
to ZO-1, a scaffolding protein of TJs, and recruits claudin to tricellular contacts to form central sealing efécedolin isleanwhi
required for the connection of short TJs to the central sealing elements to generate intact tTJs. In thispon:sentiadiomo lewillar
organization of tTJs based on recent findings in cell biological studies.

References

[1] Masuda S, Oda Y, Sasaki H, Ikenouchi J, Higashi ™, Nishi E, Furuse M. 2011. LSR definasrsdibictiicellular tight junction formation in epithelial
cellsJ Cell Sci24:548-55.

[2] Higashi T, Tokuda S, Kitajiri S, Masuda S, Nédk@ataurd, Furuse M. 2013. Analysis of the 'sotgils4SR, ILDR1 and ILDR2--tricellulin recruitment,
epithelial barrier function and implication in dethiogssqss). Cell Sdi26:966-77.

[3] Oda Y, Sugawara T, Fukata Y, Izumi Y, QtashiTT Hrukata M, Furuse M. 2020. The extdurabirtaof angulin-1 and palmitoylation of its cytoplasmic
region are required for angulin-1 assembly at tacetlatal Biol Che205:4289-4302.

[4] Sugawara T, Furuse K, Otani T, Wakayama W).R202%. Angulin-1 seals tricellular contactseéndgpémidcellulin and claudi@sll Biol
220:202005062.

S 09-02
New molecular and functional insight into the invertebrate septate junctions

Sima Jonusaité, Nathalie Oulfelvasushi IzuinMikio Furugesary WesseAndreas Heyland

1 University of Kiel, Institute of Physiology, Kiel, Germany

2 Brown University, Department of Molecular Biology, Cell Biology and Biochemistry, Providence, USA
3 National Institute for Physiological Sciences, Division of Cell Structure, Okazaki, Japan

4 University of Guelph, Department of Integrative Physiology, Guelph, Canada

Question

Epithelia are essential for separating physiologically distinct body compartments and require effective paracellular barriers |
tight junctions (TJs) in vertebrates and septate junctions (SJs) in invertebrates. Unlike TJs, multiple snafrSlislegistpaddict

to different epithelia and/or phyla but the evolutionary significance of varied SJ morphology is unclear becauseadiothempaucity c
SJ associated proteins and their functions in diverse invertebrate representatives. A number of SJ comptifiethEntbiesteeen iden
in the epithelia of insects, primarily the Duitsfiphila melanogastenich possesses two types of SJs with complex moleculs
architecture. Here we explored the diversity, expression characteristics, and function of candidate SJ proteins in the epithelia of
invertebrate, the sea urBhiongylocentrotus purpuratus

Methods

S. purpuratug5 genome was searchebrosophil&J-associated protein orthologs and expression of key annotated genes analyz
in situ RNA hybridization and single cell RNA sequencing analysis. Candidate SJ protein expression anarswbeedlular loc
determined using immunohistochemistry and western blotting. SJ protein function was tested using CRISRP/Cas9 mutagel
morpholino (vMO)-mediated knockdown, and cell-impermeable 3-5 kDa FITC-dextran flux assay.

Results

By use of in situ RNA hybridization and scRNA-seq we found that the expression of genes encoding candidate Bbrassociated
and cytoplasmic scaffold molecules was dynamically regulated during early sea urchin life stages with developmentally di
expressing different cohorts of SJ genes. Amongst the gut-enriched genes was B@exuressisonodlog @frosophilemooth-
W\SH 6- LOQWHJUDO SURWHLQ OHVK UHTXLUHG IR Untstind& &hB EMaAlLsRsEn3.QrGhd>ded U
urchin larva, Mesh was also localized to intestinal SJs within the midgut and hindgut. Functional perturbation offSés8h by bot
mutagenesis and vMO-mediated knockdown revealed a breakdown in the gut-paracellular barrieras thmrdddietaiwae
increased permeability to FITC-dextran.

Conclusions

This study provides first insight into the molecular SJ complex of echinoderm epithelia and uncovers a sharedlbhgmi®n of Me
proteins in forming intestinal barrier in invertebrates. In light of the notion that the paracellular diffiesioenbalrdelutaa &spect
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in metazoans and that echinoderms are the deuterostome sister group of TJ-bearing vertebrates, fuBheratersigatita of
taxon is of great interest not only in terms of the physiology of occluding junctions, but also their evolution.

Funding from Natural Sciences and Engineering

Research Council of Canada, the National Institutes of Health (USA), the National Science

Foundation (USA), Grant-in-Aid for Scientific

Research (C) from the Japan Society for the Promotion of Science, and a Funding Program for Next Generation,
World Leading Researchers (NEXT Program) from the Japan

Society for the Promotion of Science initiated by the Council for Science

and Technology Policy.

S 09-03
Functionality of claudin-3 in proximal and distal kidney tubules

Susanne Milatz

Kiel University, Institute of Physiology, Kiel, Germany

Claudin-3 is a ubiquitously expressed component of the tight junction. In cell culture models, it has baeseahagacteudey as
increasing the transepithelial electrical resistance and impeding the paracellular passage of ions and other solutiesidimthe renal
3 is expressed from the proximal straight tubule to the medullary collecting duct.

In order to unravel the function of claudin-3 in different nephron segments, where it is co-expressedlauiindjvaeseliotier
deficient mice and control littermates were analyzed by means of single tubule perfusion, diffusion potential magsisrements,
gPCR, Western blotting and confocal microscopy.

In contrast to findings in cell culture models, absence of claudin-3 from cortical thick ascending limbs did not alter the transepi
resistance but led to a change in paracellular prefereAgce@ddgrNzaand Cl Similar effects were observed in the proximal straight
tubule.

In conclusion, claudin-3 might act as a modulator of paracellular ion permeability at the two main site<Caf* parddétiular Na
reabsorption in the kidney: the proximal tubule and the cortical thick ascending limb. It increases theapdeEetocethéor Na
detriment of-@nd Mg permeabilities.

S 09-04
Na transport is impaired via claudin-8 and ENaC dysregulafiampylobactenfection.

Roland Bucker

Charité - Universitatsmedizin Berlin, Clinical Physiology / Nutritional Medicine, Medical Department of Gastroenterology, Infec
Rheumatology, Berlin, Germany

Background

Campylobacter jejamid Campylobacter conciswe bacterial human pathogens of the gut, inducing diarrhea by epithelial be
dysfunction. However, the relation of epithelial leakage and sodium transport fu@diopylabiagtifection is underestimated.

The objective of our studies was to delineate the @ffieqtglobactepp. on Ndransport through the epitheliaihidanel (ENaC) in

a colonocyte model or in colon biopsies, while characterizing in parallel the epithelial barrier by tight junction (TJ) protein anal
Methods

To determine ENaC activity in vitro, we used human intestinal epithelial cells HT-29/B6-GR/MR, in which glucocorticc
mineralocorticoid receptors (MR) had been transfected. GR/MR activation is crucial for ENaC activity. In Ussing chambers,
combination with butyrate and dexamethasone induced an amiloride-bledkbbie)Xshait- FXUUHQW O,V F ZKLFl!
ENaC-mediatedNBEEVRUSWLRQ 0,V FC.ZondisdibiEEd UHE-ROB6FGRINIR cell monolayers. In another study, col
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biopsies were taken during endoscopy of patients acutely iGfgejediwgIDLQ (1D& DFWLYLW\ ZDV PHDVXLU
blockage with amiloride during aldosterone stimulation. In both studies, the TJ protein expression and localization was asses:
blotting and confocal laser-scanning microscopy.

Results
In HT-29/B6-GR/MR cell monol&yersncisusfection inhibited ENaC-dependeath$taption, which was reflected by a reduction in
a,VF E\ ,Q S DUD O Ot épnciztitdRded/ ¢hahyds Gf thie KD pibtein claudin-8 in HT-29/B6-GR/MR cell monole

leading to impaired retention*of@ jejurinfected colon tissues, thenidabsorption was affected to a greater extend, and paralle
the changes of TJ expression were broader as claudin-2, -3, -4 and -8 were affected. Cytokine signalimgessipoBBiale for ch:
subunit expression were identified.

Conclusions

Impaired ENaC-mediatedadsorption as cause of malabsd@ptiveylobactdiarrhea was detected. In addition to the leak-flux type o
watery diarrhea due to TJ disruption, this represents a further diarrheal pathomechanism. Our @2scdtscisdEad€ thejuni
downregulate ENaC-mediatedWW& D QV SRUW- B GENKC EuibWitsQih ERK signaling and mucosal cytokine inductic
Remarkably, the function of the TJ protein claudin-8 is to prevent back-leakage*dfahstrbeatdia into the lumen under
physiological conditions. However, under the infec@iampyittbactethis barrier function is weakened by downregulation anc
redistribution of claudin-8 off the TJ domain, which exacerbéiss #mel dauses water flow into the intestinal lumen (leak-flux), add
to the malabsorptive diarrhea. TBamipylobact@fection, Naetention and absorption is inhibited by claudin-8 and ENaC dysregulat

S 09-05
Angulins and tricellulin: critical players for molecular passage in intestinal epithelia

Susanne M. Krug

Charité - Universitatsmedizin Berlin, Clinical Physiology / Nutritional Medicine, Berlin, Germany

The intestinal epithelium forms a crucial barrier that selectively allows for absorption of nutrients while preddrgmgfihe pass
substances. The tight junction (TJ) is an essential component of that barrier regulating paracellular perassaigiétyf Whde the
and small molecules is mainly regulated by proteins of the bicellular TJ, the tricellular TJ, which is fpoimes! @it tihe e ot
appears to be critical for paracellular passage of larger molecules. Tricellulin and the angulins anetshef iniaislatampdrend

have barrier-forming and stabilizing functions.

The macromolecule barrier is known to be disturbed in inflammatory bowel diseases (IBD) which are distindarshgd into tw
XOFHUDWLYH FROLWLY 8& DQG &URKQYV GLVHDVH &' ,Q 8& aZihpaRedQG \
tricellular barrier. This change in expression was regulated by a main cytokine of UC, interleukin-13, via one ofitsigeeeptors, Il
al. 2018, Mucosal Immunol.]. In CD however, tricellulin expression was unaltered but its localization was shifted away fron
towards surface epithelium [Krug et al. 2018, Mucosal Immunol.]. This redistribution of tricellulin we hypothesstadbdbe linke
expression of angulins. We found that angulin-1, which is kroviinWwbhHed ULFHO O XOLQYV SURSHU WULFHC
normally distributed in the lower crypts [Higashi et al. 2013, J. Cell Sci.], was indeed downregulated in CD and that this chang
was controlled by the adipokine leptin, which is released by 'creeping fat', a characteristic of CD, [kt JCH @&t &cid0Zhis
downregulation could allow the shift of tricellulin localization within the crypt as another angulin, angulin-2, that also interacts
located all over the crypt [Higashi et al. 2013, J. Cell Sci.] and was unaffected in IBD [Hu JCE et al. 2020, Irdt al.NM06R5ci.; Hu .
BMC Gastroent.].

In conclusion, angulins and tricellulin play critical roles in regulating macromolecular passage across the intestinal ep
dysregulation of these proteins can disrupt barrier function, contributing to the development of gastrointestinatidismidats via er
antigen uptake.
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S 10 | Advances in the study of physiological and patholplgysal aspects of organic cation
transporters

S 10-Intro
Welcome address

Giuliano Ciarimboli

Universitatsklinikum Munster, Med. Klinik D/Exp. Nephrologie, Minster, Germany

S 10-01
Organic cation transporters: from structure to function

Harald H. Sitte

Medical University of Vienna, Institute of Pharmacology, Vienna, Austria

Organic cation transporters (OCTSs) facilitate the translocation of catecholamines, drugs and xenobiotics across the plasme
various tissues throughout the human body. OCT3 plays a key role in low-affinity, high-capacity uptake dfssoesamlindsim most
heart, brain and liver. Its deregulation plays a role in diseases. Despite its importance, the structural basis of i@@itBfunction ¢
has remained enigmatic. In my talk, | will discuss the structure of human OCT3 bound to two prototypical inkabitiors, corti
decynium-22. In addition, | will relate the functional characteristics of an extensive collection of human genetfeataesits to strt
thereby providing a basis for understanding the impact of OCT3 patamdgitesmecent data on how to rescue misfolded variant
from the endoplasmic reticulum.

This research was supported by the Vienna Science and Technology Fund @8ANJ33] [EHE), Austrian Science Fund (FWF)
[W1232] (HHS) and [DOC33-B27] (HHS and JM), Theodanks 2020 (JM), Swiss National Science foundation (SNSF; grant N¢
30P400PM_191032) (D.L.), The Lundbeck Foundation (R303-2018-3540, FH).

Structure and function of OCT3

a, Schematic representation of OCT3. b, OCTr8itrhispon by
decynium-22 (D22) and corticosterone (CORTerneAlspicting th
topology and the secondary structure elements dfeQTHS cryo-El
map (d) and model of OCT3 in nanodisceras8l@tion. f-g, Same i
d-e, for OCT3-D22 complex atradgblution (D22 colored violet). h-
i, Same as f-g, for OCT3-CORT compleg r@s8ldtion (CORT colo
green).
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S 10-02
Studying organic cation transport using kidneys on chip systems

Roos Masereeuw

Universiteit Utrecht, Utrecht, Netherlands

Adverse effects caused by exposure to foreign compounds, including drugs, often involve the kidney because diatyrole in m
homeostasis. Early prediction of those effects, such as drug-drug interactions and nephrotoxicity, isvalpprative donéve de
and safe drugs by the pharmaceutical industryn @ir@sgays do not accurately allow such prediction, predominantly due to inadec
SUHVHUYDWLRQ RI WKH RUJDQVY PLFURHQY LdndRtQePpreQeWatiohkofHthiN [s@r@ical fad Sptimak
functioning and responsiveness to environmental signals influencing cell proliferation, migration and differentiation. This p
provide an overview of advances in 3D cultures of human kidney cells and organoids in microfluidics, and in particular kidney 1
improving physiological performance of the tissue. In particular, the activity of the organic cation systein vitritrese @dvanced
have been evaluated and will be presented. Kidney-on-a-chip platforms have great potential &mddougysbesenirgalternative
strategies for prediction of renal drug disposition and safety assessment in a human-specific context.

S 10-03
The fruit fly as a model for investigation of solute carrier transporters

Anne T. Nies

Dr. Margarete Fischer-Bosch Institute of Clinical Pharmacology, Stuttgart, Germany

Every living cell is surrounded by a selectively permeable membrane through which substances are exatwangent.with the
Transporter proteins located in the membrane mediate the uptake and efflux of physiological compounds suchsas amino
nucleosides, vitamins and trace minerals, as well as of therapeutic drugs. Membrane transporters are thereforerititally inv
human physiology, disease susceptibility and pharmacotherapy. Solute carriers (SLCs) are a large arityiofpodartiranperfam
transporters that are involved in these above described processes.

The organic cation transporters within the SLC22 family are known to mediate the transgulit afsdioait lvpangounds, including
many clinically relevant drugs (e.g-rbeebtor antagonist cimetidine and the anti-diabetic drug metformin), across the plasma me
in a sodium- and proton- independent manner. The driving force for translocation is the concentrabompgratiesntd/bthibe
electrical membrane potential. While OCT2 (en8h@@2Bgis most highly expressed in the kidney, the two isoforms OCT1 (enco
by SLC22A1and OCT3 (encodedShyz22A3are expressed in the liver, where they are localized to the sinusoidal membrane
hepatocytes. The function of organic cation transporters can be studied at many different levels. Using thertega@i€ €ation trar
and OCT2 as examples, | will present how thBrosiidhila melanogaster be used as a novel in vivo model to study function o
human OCT transporters.

This work was supported by the Robert-Bosch Foundation, Stuttgart, Germany, and the Interfaculty Centre for Pharmacogenc
Pharma Research (ICEPHA) Grant TiBinggart, Germany.

S 10-04
The role of lipids in the post-translational regulation and function of OCT2

Michele Visentin

University Hospital Zurich, Clinical Pharmacology and Toxicology, Zurich, Switzerland

Page 34 of 290



SYMPOSIA Abstract Booklet | DPG 2023

Organic cation transporter 2 (OCT2) activity mediates the entry step of the tubular secretion of metaf)alinth neamtivet, drug

metabolites thereof, exposing the proximal tubular cells to transient high intracellular concentrations of a pleiksraharahymful mc
increasing intracellular oxidative stress, ROS production and kidney injury. Among the many changes odanvagg, upen kidne
membrane cholesterol content of the kidney parenchyma is significantly altered. Moreover, a fraction obIn®priessere cholestel
oxidized forms, mainly 7-ketocholesterol. Studies with semisynthetic membranes showed that even subtle changes in cho
ketocholesterol content cause marked molecular-scale biophysical perturbation of membrane structure arh propesied. It has
that cholesterol content alterations represent adaptive changes secondary to kidney injury that serve to protiech proxima
subsequent ischemic or toxic damage. Consistently, we found that OCT2 function is markedly reduced when the overall chole
reduced, as well as when cholesterol is partly replaced by 7-ketocholesterol. Besides its detoxification role p@Cligsatso transy
(e.g., choline) and cofactors (e.g., Thiamine) involved in energy metabolism, suggesting that OCT2 activity might be ¢
cellular/systemic metabolic state for rapid control of the systemic and cellular level of these nutrients. e falmddilat€iCT?2 is

a reversible post-translational modification often found in metabolic proteins such as apolipoprotein B, AdRr&irgmeteand gluc
4, suggesting that OCT2 might play an important role in the regulation of the cellular/systemic homeostsisdfrtigise nutrie
indirectly dictate the pace of the related metabolic pathways (e.g., Kennedy pathway).

S 10-05
Species differences in organic cation transporters

Marleen J. Mevyer-Tonni€sascale C.F. Schreier, Simon Falk, Sarah Romer, Mladen V. Tzvetkov

Institute of Pharmacology, University Medicine Greifswald, General Pharmacology, Greifswald, Germany

Organic cation transporter C8ITI2QAlis an uptake transporter predominantly expressed in the sinusoidal membrane of hepato
mediates the first step in hepatic metabolism of weakly basic or cationic drugs. OCT1 is polyspecific and transpactsiabyeat varie
diverse compounds, among them many clinically relevant drugs. The mechanism and exact amino acids irsudigedta polysp
binding of OCTL1 are not completely clear. Species differences among mammalian OCT1 orthologs are well known. Human ar
differ not only in their organ expression but also in 23% of their amino acid sequence (124 amino acids).

Our aim was to characterize the functional differences among mammalian OCT1 orthologs and paralogs and to utilize t
understand the mechanisms of OCT polyspecificity. Thirteen out of 27 tested substrates showed significantadiffpcehces eitt
affinity (W or capacityn(d) between human and mouse OCTL1. Using a hypothesis-free approach, we analyzed the transport «
mouse chimeric OCT1, which enabled narrowing down regions within the protein involved in the species-spécifitesubstrate tral
used site-directed mutagenesis of the non-conserved amino acids within the narrowed down regions tfydsingle abiénto iden
acids in transmembrane helix 1 to confer the major substrate-specific differences between hunialCastl ynd6seaS @Eentified

to be responsible for the differences in fenoterol and Phe/Leu32 in trospium kinetics between human and mouse OCT1.

In addition, we extended the species spectrum by cloning and functionally characterizing dogSRC22AG dddpB2ative
characterization of the transport kinetics among OCT1 orthologs of human, mouse, and dog revealed similénatesened differe
highly substrate-specific. Analyses of fenoterol and trospium transport confirmed the importance of egplects/8§. anus32, r
approach can further be extended to other mammalian species.

OCT1 paralogs, OCT2 and C&IT@A3 also showed substrate-specific differences in their transport affinity and capacity. As
step, chimeric constructs of OCT1 and OCT2 or OCT3 will be used to identify amino acids conferring paralog difierences ir
analyses can further be extended to combine ortholog and paralog comparisons. This approach can be combined with the rec
first cryo-EM structures of SLC transporters, OCT1, OCT2, and OCT3, to completely resolve mechanisms of OCT polyspecifi
In conclusion, ortholog and paralog comparisons can be utilized successfully to better understand the mechanismsha OCT pol
outlined strategies are powerful tools and can be extended to other orthologs and paralogs as needed.

S 11 | Protection of the cardiovascular system
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S11-01
NADPH oxidase is protective in carotid artery stenosis

Anja HofmartnFrieda FrahiSteffen WéllAlbert BustAnna Klimoydamela Sabarstihdiiichael GerldcBbmitry
Egoroy Irakli Kopaligrsonke WeineiBianca Hamanbavid M. Pdit€oy Brunsséidenning Morawigkatrin
Schrédég, Christian Reéps

1 University Hospital and Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Division of Vascular and Endo
Surgery, Department of Visceral, Thoracic and Vascular Surgery, Dresden, Germany

2 Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Core Unit Data Management and Analytics, National C
Tumor Diseases Dresden, Partner Site Dresden, University Cancer Center (NCT/UCC), Dresden, Germany

3 Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Core Facility Cellular Imaging (CFCI), Dresden, Germe
4 Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Institute for Physiology, Dresden, Germany

5 Magdeburg University, Internal Medicine, Department of Cardiology and Angiology, Health Campus Immunology, Infectiolog
Inflammation, Magdeburg, Germany

6 University Hospital and Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Institute for Clinical Chemistry
Medicine, Dresden, Germany

7 University Hospital and Medical Faculty Carl Gustav Carus, Technische Universitat Dresden, Division of Vascular Endothelit
Microcirculation, Department of Medicine Ill, Dresden, Germany

8 Goethe University, Frankfurt am Main, Institute for Cardiovascular Physiology, Frankfurt am Main, Germany

9 Frankfurt am Main, German Center of Cardiovascular Research (DZHK), partner site RheinMain, Frankfurt am Main, Germa

Carotid artery stenosis (CAS) develops from atherosclerotic lesions and plaques. Plaque rupture or stenosis raayheesult in ¢
carotid artery. Accordingly, the asymptomatic disease becomes symptomatic, characterized by ischemic stroke or transient is
indicating an urgent need for better understanding of the underlying molecular mechanisms and eventual\CA8valdXgmptoma
a member of the NADPH oxidase family has anti-atherosclerotic and anti-inflammatory properties in lgrathaltosobizltssis. ear
We hypothesized that NOX4 is protective in CAS-patients with advanced atherosclerotic lesions as well. Indeed, N@X4 mRNA
lower in patients with symptomatic CAS. A low NOX4 expression was associated with an increaseptoistatabectzoe Sypx4
appears to contribute to plaque stability, as apoptosis and plague hemorrhage, represented by cleglyedpiasiass Breaacdely
correlated with plague NOX4 mRNA expression. Even healing of a ruptured plaque appears to be suppoix&dnbR MO X4, as
expression correlates to fibrous cap collagen and was reciprocally related to MMP9 activity. In conclushidxXtow RINA-plaque
expression is associated with an increased risk for symptomatic outcome and with reduced plaque stabilizing mechanism:
protective effect of NOX4 in human advanced atherosclerosis.

S11-02
Acetylcholine as mediator of myocardial ischemia/reperfusion-induced changes in sarcomere function

Martina Kriger
Heinrich Heine University Dusseldorf, Institute of Cardiovascular Physiology, Dusseldorf, Germany

Increasing evidence suggests that stimulation of the vagus nerve is cardioprotective and a possible therapeutic samlfor heart
as myocardial ischemia/reperfusion injury (I/R). Previous studies showed that myocardial infarction causes significant release
(ACh) not only in the ischemic, but also in the remote myocardium. Here, we propose that ACh releasedi@mn wapeitafierences
mediator of cardioprotective function in the non-ischemic remote myocardium after I/R, by affecting cardiomyodige passive
SUHYLRXVO\ GHPRQVWUDWHG LQ PLFH W-HepaNdentSphedpborytaian WDt ls&c@rididtirdtieinQ N
thereby increasing cardiomyocyte passive stiffness and contributing to functional remodeling of remote myocardium. Incre
stiffness likely improves stability of the remote myocardium and is beneficial to maintain myocardial functisnconipstad formatic
Using biopsies from Géttingen mini pig hearts we tested the impact of acute I/R with or without ischemic preconditioning on pa:
SURSHUWLHY LQ WKH UHPRWH P\RFDUGLXP 'XULQJ LVFKHPLD edHaDdMIEYH S
fold of baseline values, respectively, and passive tension at sarcomere lengths of 2-2.4 um was elevated. Brief ischemic

Page 36 of 290



SYMPOSIA Abstract Booklet | DPG 2023

FDXVHG VLPLODU LQFUHDVHY RI 3.&. DQG WLWLQ 6 S KRV S KdRHe \<@lizivid-R Q 2
induced alterations of titin and cardiomyocyte passive stiffness, suggesting that vagal signaling is indeed responsible for medi
functional adaptation in response to ischemia. This idea is further supported by findings from isolated adult rat cardiomyoc
increased titin-based passive stiffness in response to 15 min. incubation with the ACh-analog carbachol. Our in vitro data furtt
the ACh/Carbachol effect is mediated by M2-, M4- and alpha7n-ACh receptors and can belsffedtib@igrpoidkeddownstream
WDUJHW 3.&. ,Q VXPPDU\ ZH L GhbQismwlof ddE-imduQel Mmet@icddich Gf sancQrierelfimchdn.F

S 11-03
The role of RBCeNOS in myocardial ischemia/reperfusion injury

Miriam M. Cortese-Krott

Heinrich Heine University, Herzinfarktfosrchungslabor, Medizinische Fakultat, Disseldorf, Germany

Question

Experimental studies have demonstrated the crucial role of endothelial nitric oxide synthase (eNOS) for cd&Reibmotmttion in \
cells (RBCs) have been found to transport and release nitric oxide (NO) bioactivity and to eXeadssemerN® Study to
specifically differentiate the influence of eNOS in RBCs from that in endothelial cells (ECs).

Method$Ve generated RBC- and EC-specific knock-out (KO) and knock-in (KI) mice, utilizing Gre-ordiezettinativatof eNOS.

In these mice we measured coronary flow responses, systemic hemodynamics, cardiac performance, left ventricular (LV) func
after ischemia/reperfusion (I/R) injury, and infarct size.

Results

We found that the absence of RBC eNOS did not affect coronary dilatory responses or left ventricular (LV) function. Converse
of EC eNOS reduced coronary flow response in isolated perfused hearts and increased LV pressure whéeritqae sgitiehigher a
However, stroke volume remained unaffected. Intriguingly, we observed a significant enlargement of infarct gineteord worsen
accompanied by decreased stroke volume and cardiac output in the RBC eNOS knockout mice. This alighbiosgtvetifebikiguced N
and oxygen delivery capacity found in these animals. Importantly, RBC eNOS KI mice demonstrated decreasen/atfanct size a
of LV function following AMI. In contrast, EC eNOS KO and Kl animals showed no significant differences in infarct size or LV ¢
AMI, compared to control groups.

Conclusions

Our data show that EC eNOS controls coronary vasodilator function but does not directly impacothfartisside RBCte&IOS
plays a vital role in restricting infarct size during AMI. Therefore, signaling of eNOS in RBCs could servetdsranteanvewditive targe
strategies during ischemia/reperfusion following myocardial infarction.

This work was supported by the German Research Council (SFB1116 TP B06 to M.M.C.-K and Malte Kelm; DFG CO 1305/2.
IRTG1902 and by a research grant of the Forschungskommission, Medical Faculty of the Heinrich Heine University Duesselc

S11-04
nhibition of prolyl-4-hydroxylase domain enzymes during reperfusion in myocardial idtarction
therapeutic option?

Dorthe M. Katschinski

University Medical Center Gottingen, Institute of Cardiovascular Physiology, Gottingen, Germany

Inadequate oxygen supply is a common charfmtexdstitation to high altitudes and variasasenthr diseases. Manipulation of
the cellular oxygen sensors, i.e. prolyl hydroxylase domain (PHD) enzymes, are thought to support the adaptationafhe cardia
hypoxia and ischemia. We analyzed mice, which mimic PHD inhibitor treatment for the potential of tissue prot
10.1161/CIRCRESAHA.120.318216). Aside fromnattafitatiack of oxygen, cardiac cells undéngocttanges that are redox-
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dependent modifications to regulatory protemzmlémce in the production of reactive oxygenaspean altered "redox state" is
involved in many cardiac stress reactions that are involved in the development of heart failure. To furtherechkmacterize
consequences, we apply genetically encoded biosensors and characterize proteins in regard to specific redaasrtioalification
consequences for cardiomyocyte metabolism (doi: 10.1038/s41467-023-37744-X.).

S 11-05
A new approach to targeting P13-Kinase for cardioprotection

Sean Davidson

University College London, The Hatter Cardiovascular Institute, London, UK

Ischaemic heart disease, which often manifests clinically as myocardial infarction, remains a major cause of mortality worldw
is a crucial effector of growth factor signalling, and is central to cardioprotection by numerous pharmacolagaagieat non-pl
interventions, such as ischaemic conditioning. An important component of the cardioprotective effects of the PI13-kinase pathw
prevention of mitochondrial permeability transition pore (MPTP) opening and subsequent cardiac cell death. However, these
interventions all rely on signalling initiated by receptors in the plasma membrane, and activation of the PI3Kinase pathway is v
setting of common co-morbidities such as diabetes and obesity, which also impair cardioprotection.Although many kinase inhit
developed, we decided to take the opposite approach and investigate if a small molecule could be identified that weuld direc
kinase. After a large high-throughput screen and subsequent mettigjned cligroiseered UCL-TRO-1938, a small-molecule activat
Rl WKH 3, .. LVTROFIRUE\8BYVHY FHOOXODU UHFHSWRUV WR DOORVWHULFDOO\
multiple steps of the P. FDWDO\WLF F\FOH W LV VHOHFWLYH IRU 3, .. RYHU RWKHU
rodent and human cells tested. In rodent models, acute treatment with UCL-TRO-1938 provides cardioprotespierilsoon ischaer
injury. Thus, we have identified a new approach to modulate PI3K activity, widening the therapgetingotitestat mf yiares
through short-term activation for tissue protection and regeneration. Our findings illustrate the potential of actpeetirtig kinases
benefit, a currently largely untapped area of drug development.

References
[1] *RQJ *4 HW DO-PROHFX®RADXO. DFWLYDWR UUIRRIH B BNEIGHASRIGINB FWLRQ DQG QHXUR

S 12 | Teaching Physiology in the fu@@allenges and opportunities of the next
Approbationsordnung in Germany

S 12-01
Main topics and challenges of the present proposal (Referentenentwurf) for a new Approbationsordnung

Ulrich K. Decking

Heinrich-Heine-University Disseldorf, Cardiovascular Physiology, Disseldorf, Germany

In Germany, the medical curriculum is governed by state regulations (Approbationsordnung (AO))jmAad?wier 2 @i&atidd
outline of a new medical curriculum was defined politically by health and science ministries from both the federal and the state
The current form of the new AO was made public in May 2023 and may become law in autumnta®2gdsicahsfodakof a 2
year preclinical followed by a 3 year clinical phase and a final practical year into an interdisciplinary Z-curriculum.

7KH 3=" LV GHILQHG E\ D VLPXOWDQHRXVO\ GHFUHDVLQJ SRUWdRGghiRthéeED V L F
year university-based curriculum. About 1/3 of patient contact time (154 hours) will have to béittobudiest 8lrgadss.

In this future curriculum, written state examinations governed by a central agency (IMPP) wikhtaks péars after @al state
examinations after 3 and after 6 years of medical studies. A national competency-based learning HKic)aleatdbympoeby
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the medical faculties and approved by the federal health ministry, defines the content of the core curricuabopn®d®h odmprise
the first 5 years.

The medical faculties will have to des3gnt2rdisciplinary modules per semester. Passing the module examinations will be a prer
for admission to the state examinations.

In this framework, physiology will be taught from year 1 until year 5 and will remain a mstitesedgecinatite after year 3 and

be present as a minor subject in the exam after 5 years. Within the Z-Curriculum, physiology leagtinganutmideimbie a
better understanding of defined diseases. This may enforce a greater focus on clinical relevance for the physibldgyacuriculum
will include at the same time pathophysiology into the realm of physiology teaching. Since the core curriculum is reduced c
status quo, this is both an opportunity and a challenge.

A further challenge is the fact that passing a subject is no longer a prerequisite for admission to alstaténesachiriatioly, T
physiology departments have to ensure, that their learning outcomes are adequately represented both in dinel facaltyecurricult
examinations and that a sufficient competence is acquired before entering the state examinations. In theéywrat etaysialteyythe 3
is one out of three clearly defined subjects.

Finally, 20% of the curriculum offer space for studying in depth and by individual choice, with the aim to complete a limited
within 12 weeks. Thus, physiology departments could offer attractive science courses, often in collaboration with other bas
clinical partners to form longitudinal bundles. How to bring together this scientific work with the classical medical doctoral thesis
while studying, is still an open question.

S 12-02
Combining basic education in physiology with clinical perspectives and a science track within the first twe
years of medical school

Anja Meissner
Universitat Augsburg, Physiologie - Medizinische Fakultat, Augsburg, Germany

With the foundation of a new Faculty of Medicine at the University of Augsburg, a first cohort of medical studesgisaiads enroll
competency-based model curriculum in the fall 2019. The first four semesters (previously known as preclisicabdemesters
curriculum comprise 1) organ-based teaching that integrates basic medical subjects, including Anatomy, Boatieiugiry, Medi
and Physiology with first clinical aspects, and 2) basic scientific education in a simultaneous special science track.

Within the organ-based teaching each thematic block is commenced by imparting relevant anatomical basics ofitite respect
tissues through the Department of Anatomy. Subsequently, associated biochemical pathways and physiological mechanism
the Departments of Biochemistry and Physiology, respectively. At the same time, clinicians expose students to relevant disea
the basic principles taught by the preclinical subjects into more complex clinical problems. This curricular structure creates ce
with respect to the combination of preclinical and clinical disciplines as some clinical aspects are already introduced at a sta
basic knowledge for each organ system has been taught yet. Thus, clinical reasoning with preferalpgteehtsisaonave fully
applied at all times during the curriculum. Clinicians rather re-visit example cases throughout the ausiyuhoid teewontinu
(patho)mechanistic concepts, and lastly complement with information on therapy and differential diagnostics that connect
physiological and biochemical principles. Although such approach requires a lot of fine tuning between preclinigaitand clini
paves the way for successive learning and a better holistic understanding. In addition to the clinical aspé&iots batigrated w
education, a separate clinical track focuses on basic clinical skills.

Alongside the basic and initial clinical education runs a basic science track with the overall gdslfr preyiererstydervidence-
based medicine. During the curriculum, students specifically apply knowledge on basic scientific theory of researohalesign ar
clinically oriented science track in semesters 5-9, two laboratory placements in semesters 6 an@edihassonestiéic 10. A
particular challenge represents the lack of student involvement in real scientific work at the beginning of their studiegrmaking tt
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theoretical at first. In order to increase motivation and create more applicability of theoretical concepts, some of the practical
biochemistry and physiology have been modified to become part of the science track. Here, the main teaching objectives foc
principles, including generating and testing hypotheses, which helps to implement knowledge obtained during the theoretical «

S 12-03
Assessment of knowledge and understanding in physiology within an integrated and interdisciplinary
curriculum

Stefan Grinder

RWTH Aachen University, Institute of Physiology, Aachen, Germany

At RWTH Aachen University, since the winter semester of 2003/2004, students of human medicine are enroilledein the Ae
FXUULFXOXP RI KXPDQ PHGLFLQH 3$DFKHQHU ORGHOOVWXGLHQ Jjbréadeldtsi GL]L
practical relevance. Teaching in the model curriculum is characterized by an integrated, interdisciplinary coacafbnvahout stri
preclinical and clinical courses. The emphasis of education and training is on understanding organs and orgaonmystems in
function, and pathogenetic principles, and less on discipline-specific knowledge of facts. Moreover, 10 %eséthedcforiculum
elective courses, which allow individual specialization, for example, in biomedical research, various clinical disciplines, or
engineering.

To account for the integrated and interdisciplinary nature of the curriculum, the first state exdhtaatestaafteashreglaced by

an university examination afteftbentester. In contrast, the written partdfstaee22xamination is at the end of the 10th semester
and the oral part after the practical year is at the enl sdrttestE2, as in a regular curriculum. Thus, the Aachener model curricu
contains several key elements that have been recommended in 2014 for the Development of Medical Educatierima@ermany
Science and Humanity Council (Wissenschaftsrat): interdisciplinarity, longitudinal and horizontal integratiorinatidredftet state e:
the 8 semester.

The Aachener university examination at the erftlseitiest@r has two parts: an objective structured practical examination (OSPE
a classical multiple-choice test. It does not allow benchmarking with students from other universities, for example in the
physiology-specific questions. Moreover, many more disciplines contribute to this examination than in a regular curriculurn
principle, it is possible to pass the examination without having a sufficient score for physiology-specific questions. On the ¢
interdisciplinary courses during the first six semesters finish with obligatory examinations, and physiology contributes to many
knowledge of physiology is regularly examined and is necessary for successful studies.

In the written part of the 2nd state exmination aftsethestér, students of the Aachener model curriculum regularly perform well e
average. In addition, a high percentage of students finishes in the standard time to degree (Regelstfdieazsitideat0 %
Students of the Aachener moddFeu®XP DOVR SHUIRUP ZHOO DERYH DYHUDJH LQ WKH 33U
These results demonstrate the high quality of education and training in the Aachener model curricufiommdoicecgmitif@ per
gaining knowledge.

S 12-04
Beyond the basics: Deepening of education in physiology and pathophysiology in the later years of a
medical curriculum

Alexander P. Schwoerer

University Medical School Hamburg Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany

In 2012/2013, the integrated medical program (iMED) was implemented at the Faculty of Medicine of the Thavesaitét Hamk

features of IMED include the integration of theoretical knowledge and clinical application throughout the curriccdum. The

comprises 19 modules, which are arranged thematically in seven module groups and cover three stages of a learning spit
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content is taught in a framing context of clinical applications from the first stage of the learning spirals, establishing clinical st
beginning of the curriculum. Conversely, basic medical subjects contribute content also in the second and third stages of the |
7KH IRFXV RI SK\WLRORJ\ GXULQJ WKH ILUVW WKUHH VHP HYV WtheUeérnia@%RitaP D O
3I[URP VA\PSWRP WR GLVHDVH"’ PDLQO\ FRUH GLDJQRVW LIysi4/ Hre @@kt dih¢ W
SK\WWLRORJ\ FODVVHV ,Q WKH WKLUG VWDJH 3GLVHDVH"~ GHGDbIEBEWHG FRXL
The core concepts of the integrated Z-curriculum, i.e. the integration of theoretical and clinical-practical contents atidrhe applic:
are highly appreciated by the students and offer opportunities for basic medical subjects. Nevertheless, this approach is &
different challenges within each study segment. Experiences from the curricular development gedrfsahttechiragtphysiology
and pathophysiology within the Z-curriculum are discussed during this talk.
Challenges include the reduction of teaching content, and the shift from the subject-related systematic tosyatdmaticase-rels
which both becomes necessary during the development of integrated modules. Practical courses in physiology also require
e.g. with regard to specific content, and clinical relevance of parameters obtained during the courses. In thaitigrdstage of the
students are usually well trained in the clinical manifestations and therapeutical options of major diseasest, Taely thiten, ho
understanding of the underlying pathophysiology. Thus, basic physiology and principles of integrative physiotogly can be
knowledge can be consolidated during these courses. This is regularly appreciated during the students evaluatéhns. On tt
pathophysiology courses are demanding, espemaHynidical teaching personnel, as they require in depth understanding of the d
background, of the relevant physiology but also of the broader medical context.
%DVHG RQ RXU H[SHULHQFHV WKH EHQHILWY RI WHDFKLQJ SK\Vlaktgesi\ DQ
which have to be actively addressed during the development of the curriculum.

S 13| Axons as computational devices in single neurons and networks

S 13-01
Fast hippocampal oscillations tuned by parvalbumin basket cell myelination

David VandaeCristina Boers Escyddaomi PeterseMartin BathAndreas Dragdhvaarten H.P. Kéke

1 Netherlands Institute for Neuroscience, Axonal Signaling, Amsterdam, Netherlands
2 Utrecht University, Cell biology, Biophysics and Neurobiology, Department of Biology, Utrecht, Netherlands
3 Heidelberg University, Institute of Physiology and Pathophysiology, Heidelberg, Germany

The author has objected to a publication of the abstract.

S 13-02
Activitydependent axon initial segment plasticity in interneurons

Elisa Galliano

University of Cambridge, Physiology, Development, and Neuroscience, Cambridge, UK

Dopaminergic (DA) inhibitory interneurons in the olfactory bulb (OB) act at a crucial point in the early olidetiry pathwa
transmission in OB glomeruli and helping set the gain of incoming inputs. DA neurons are extremely plastidatilts ticajpable of
shape and function in an activity-dependent manner, and even of regenerating throughout life. & bogibgbeeed soopulation,
this talk will explore how recent evidence has instead uncovered a striking heterogeneity in their shape, function and develop
including their ability to undergo adult neurogenesis and of having or lacking an axon. Indeed, only a subclags of axon-
regenerating DA cells has been shown to respond to brief sensory deprivation by implementing strinitiafed exjritezitsaand
correlated intrinsic plastic changes that result in decreased excitability. Conversely, the axonless DA cells implement syn
mechanisms in response to the same deprivation protocols. By differentially acting on one specialised dopaminergic <
experience-dependent plasticity might act to fine-tune sensory pre¢assinfdoritinually fluctuating input.
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S 13-03
A neural circuit evolution hypothesis for axon initial segment structure and function

Fred Wo¥ Andreas Néef

1 University of Goettingen & MPI for Dynamics and Self-Organization, Géttingen Campus Institute for Dynamics of Biological |
Gottingen, Germany
2 University of Goettingen & MPI for Dynamics and Self-Organization, Géttingen Campus Institute for Dynamics of Biological |
Gottingen, Germany

Action potentials (APs) are the fundamental currency of information flow and interactions in networks oftteaxereimitihtortex.
segment (AIS) of cortical neurons is the subcellular device that translates the results of continuous intradellalaewanisutat
dendro-somatic domain into digital AP sequences exchanged between neurons. Intriguingly, in chordate evolution, the molect
of the AIS underwent a major transformation at the origin of the vertebrate forebrainfégtinainunabensf increased dramatically
at this evolutionary transition, it likely marked the emergence of genuine neuronal population coding, themegpicaseytktige of info
groups of neurons interacting through strongly recurrent circuits. Our recent work on the capacity of poputett@matodidgls) math
in different types of mammalian forebrain neurons, and the dynamics of recurrent cortical circuits suggesignatairlyespésific
AP generator can support high-bandwidth, high-capacity population codes. Based on these results, | will disfturssatitiether the
of AIS molecular architecture at the origin of vertebrates might represent an adaptation to utilize the needgiegdiyddngeuronal
neuronal populations.

S 13-04
Dendritic axon origin enables information gating by perisomatic inhibition in pyramidal neurons

Martin Both

Heidelberg University, Medical Faculty, Institute of Physiology and Pathophysiology, Heidelberg, Germany

Information processing in cortical pyramidal neurons involves the specific activation into functional ensembles. In this process
of neurons is recruited while the majority remains silent. This sparse activation is believed to result from widespread perisom
conjunction with specific synaptic excitation. We have previously shown that in ~50% of hippocampal pyramidal cells the axol
a basal dendrite. Here, we propose that this particular morphology provides a mechanism for selective activation of partici
through these morphologically unique axo-dendritic compartments.

In awake, head-fixed mice, we found that CA1 pyramidal neurons with a dendritic axon origin displayed a ~4-foldlhigtwer firing f
network activation compared to neurons with somatic axon origin. This difference was absent outside ripples. Extingsd intrace
in mouse brain slices and computer simulations led us to hypothesize that the axon is forming a functional unitcerggtiger with th
dendrite. We show that excitatory input to axon-carrying dendrites remains efficient even during strong perisomatic inhibition.
become uncoupled from this compartment, preventing their input to trigger action potentials. This may likewigighepmhyeticall neur
axon origin. Therefore, cells with axon-carrying dendrites may be privileged members of neuronal enseshldgenduring st
perisomatic inhibition, such as fast network oscillations. By this mechanism, activation of inhibitory interneurons and targeted
respective dendrite may dynamically change the functional network topology, resulting in the activation of defined neuronal er
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S 13-05
Development and plasticity of AcD neurons in the mouse whisker/barrel system

Nadja LehmadAd Stefan Markdyi€Christian ThofdeMaren Engelh&rdt

1 Medical Faculty Mannheim, Heidelberg University, Instiute of Neuroanatomy, Mannheim, Germany
2 Heidelberg University, Interdisciplinary Center for Neuroscience (IZN), Heidelberg, Germany

3 Johannes Kepler University Linz, Institute of Anatomy and Cell Biology, Linz, Austria

4 Stanford University, Institute for Stem Cell Biology and Regenerative Medicine, Stanford, USA

The author has objected to a publication of the abstract.

S 14 | lon channels in immune cell function

S 14-01
Regulation and function of store-operated and mechanosensitive Ca2+ channels in innate immune cells

Camille Rabesahala de Meritens, Nicolas Rosa, Amado Carré\ieslgsiedmaurex

University of Geneva, Department of Cell Physiology and Metabolism, Geneva, Switzerland

Question

The endoplasmic reticulum (ER) transmembrane protein STIM1 mediates the ubiquitous store-op&d&EY zdBwagnthatS
controls the proliferation of T cells and the development of skeletal muscle. Following the Ca2+ depletion of teedEsrieFIM1 unc
of conformational changes that open plasma membrane (PM) ion channels of the Orai family, caudintg aalisaflik@t@t2ing
Ca2+ ions activate essential cell signaling circuits and gene transcription programs as illustrated by the sevdseficiembined im
and muscle weakness of patients bearing mutations in STIM1 or ORAIL. In innate immune cells, the influx of CaZtedns acros
Orail channels enhances phagocytosis, an evolutionarily conserved cellular process required to eliminate invading pathogens
tissue homeostasis. We aim to better delineate the regulatory mechanisms of STIM-ORAI coupling and to dstabtish the rol
channels in sustaining phagocytosis and bacterial killing by white blood cells.

Method

We use mouse genetics, electrophysiology, electron microscopy, and a variety of imaging techniques.

Results

We previously used LysM-Cre to delete the Stim1 gene in mouse neutrophils [1-3] but notedegaitial gordtessignpl SOCE.
8VLQJ &Cieg2p3 we can now efficiently ablate genes and express fluorescent proteins in neutrophils and regfiede >10 mi
bone marrow neutrophils from a single mouse. Using the transgenic Ca2+ reporter Salsa6f developed byé¢hpetfahaled lab [5]
high-resolution Ca2+ imaging of isolated primary neutrophils. The high affinity and low Ca2+ bufferingpobenrevehtedenetic
Ca2+ elevations undetected by fluorescent Ca2+ dyes during neutrophil spreading. The Ca2+ elevations were ks frequen
bearing a targeted disruption in the Stim1/2 genes (p=0.0025), which exhibited negligible SOCE armhssuttech@aikies.
Unexpectedly, the Ca2+ elevations associated with neutrophil spreading persisted in the presence of the Orail inhibitor
pharmacological screen showed that the spreading-associated Ca2+ elevations were inhibited by the tarantula toxin GSMTx<
PIEZO1 and other stretch-activated ion channels. GsMTx4 inhibited the phagocytosis of opsonized particles by mouse neut
Ca2+ elevations evoked by the PIEZO1 agonist Yodal.

Conclusions

These data indicate that PIEZO1 channels are expressed and functional in neutrophils and might contribute tetista@a2+ sign
phagocytosis. The phagocytic process exerts substantial forces on the PM as cells ingest solid particles into intracellular
hypothesize that the mechanical constrains exerted on the cell membrane during the phagocytic process trigger the
mechanosensitive channels, enabling the entry of Ca2+ ions that enhance phagocytosis.

Supported by Swiss National Foundation grant N° 310030_189042
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S 14-02
Channeling Immunity: TRPM7 as regulator of immune homeostasis

Susanna Zierlet

1JKU Linz, Institute of Pharmacology, Linz, Austria
2 LMU Munich, Walther Straub Institute of Pharmacology and Toxicology, Munich, Germany

While the immune system protects our body against numerous pathogens, it must not overreach. Otherwise, proinflammatory
diseases may develop. Thus, several mechanisms are in place to ensure a suitable immune response at thenigimdirse. Using
models as well as primary human immune cells, we deciphered an essential role for the unique chatrzseisiémisec&RBM7 (
potential melastatin-likeir¥)cellular signaling @mds/ivoimmune reactions. TRPM7 encompasses a cation channel fused witl
serine/threonine kinase. We found that its genetic disruption in mice affects innate as well as adaptive immune.dysieg respon
a homozygous kinase-dead mouse model with a single point mutation at the active Sijgnofthevkidassnstrated that TRPM7-
kinase activity controls proinflammaiérell differentiation, but is dispensable for anti-inflammatory, regukaaiiff@reetigfion.
Ultimately, we identified SMAD2 as native substrate of the TRPM7-kinase. Notably, genetic didrukitiais @ Bitte/ityRprevented
the development of acute ggedtishost-disease in an established mouse model [3]. Likewise, we demonstrated that the TRPM7-
essential for neutrophil transmigration and activity regulating the Akt-signalingivagerinoaitis model [2]. To date, specific
pharmacological modulators of TRPM7-channel orkinase are still limited. Therefore, we are screening detingWw Rilcules tar
kinase activity, utilizing artificial intelligence. Previously, we were able to discover the natural compound, waixenicin A, isc
Hawaiian soft coral, as first potent and selective TRPM7-channel inhibitor [4]. Using these tools, our translational results imply
similarly important for the differentiation and activity of primary human T cells as well as for the activation andgukéfaiation of ¢
cells. Our results unravel a fundamental role of the TRPM7-kinase in immune cell function and spgtgesia digrRpddiiinase
inhibition in averting proinflammatory diseases.
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NAADP signaling and calcium microdomains
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S 14-04
Calcium signaling and cytotoxicity in CTLs during aging

Annette Lis

Saarland University, Biophysics, Center for Integrative Physiology and Molecular Medicine (CIPMM), Homburg, Germany

Aging is associated with reduced functionality and altered distribution of the immune cells from innateitgnid hdagaive aman
mice. Higher incidences of cancer and a higher risk for severe infectious diseases underline the dramatic impact of impaired i
life quality and mortality of elderly individuals. As part of the adaptive immune resporise cejiotnei&€D8ayers in recognizing
and killing virus-infected and tumor cells. Various intrinsic and extrinsic factors contribute to the altered efficiency of cytotoxic
(CTLs) in elderly organisms; however, how these changes occur is still largely unknown.
Calcium (@3 is a crucial secondary messenger for proper T cell function, including activation, proliferation, and T cell-mediate
The ability of T cells to generatesigaals is diminished in elderly individuals, potentially contributing to the decrease in T cell fun
declining immune competence, and an increased risk for cancer in aging. The ma#n qratiyviraty forcEls is store-operated Ca
entry (SOCE), but more research needs to be done on what role Orai channels and stromal intetatt® (ST cplaypas
calcium sensors in lymphocyte aging.
Our primary focus is the change accruing during healthy agihgatsGiasn mice. We assessed the molecular repertoire governi
Céa+*signals in CDB cells. We investigated the influence of vadfdagri@ae primary function of these cells, namely the lysis of targ
cells. Reduced STIM/Orai expression contributes to redigedl<am CBHE cells of elderly mice. These changes are relevant to
immune function as they reduce 2théepandency of CTL cytotoxicity.
Strikingly, we could show that the cytotoxic activity oeIRIf8om elderly mice is much faster than those from adult mice if similar
numbers or individual cells are compared. Increased perforin and granzyme B expression in CTLs fronh thielerbtioridbastup
cell-intrinsic alterations in the expression of lytic effector molecules cause increased cytotoxicity, replacing granzyloye-mediate
rapid necrosis induction.
Together, our findings show the crucial contribution of SOCE componeritssigradisraddiaovide insights into individual cytotoxicity
in aged CTLs.
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S 14-05
The voltage-gated potassium chann&l3<regulates neutrophil functions during acute inflammation

Roland ImmleMonika Pruenster, Markus Sperandio

LMU Munich, Institute for Cardiovascular Physiology and Pathophysiology, Planegg-Martinsried, Germany

Neutrophil functions strongly rely on changes in intracellular calcium concentrations and concomitant calcium signaling. Ir
sustained @ainflux into the cell vid*Gansitive ion channels requires a compensatory efflux of potassium via the voltage-gated pc
channel W..3 to maintain membrane potential. Although, voltage-gated potassium currents over the plasma membrane have b
in neutrophils as well, no distinct ion channel could be attributed to these observations for a long tichesSVihstguiestitmad
whether .3 is involved in?€signaling of neutrophils and how it affects neutrophil functions during acute inflammatory processt
Usingn vitreandin vivafunctional assays in combination with electrophysiologicial techniques, we denicdssrabachian#lly
expressed in neutrophils regulating sustained store operaryd 8QCE) through membrane potential stabifilzirghk. 3 activity

is required for multiple neutrophil functions during their recruitment from the vascular compartmenngiitre sitsuoki mgfEm
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adhesion, post-arrest modifications and intra luminal crawling. In addition, phagocytosis . 8eqivitgnasrmpkarmacological
inhibition or genetic deletionlod Knpairs phagocytosks. ablparticles.

Besides its role irt@agnaling related functiohsfflix viaK.3 regulates E-selectin-triggered, fast NLRP3 inflammasome activation
downstream gasdermin D pore formation, a process that mediates the release of small cytosolic alagiafisummastgdohils.

Our work highlights the rolelo8 i key functions of neutrophils and opens up new therapeutic approaches to treat inflammatory
characterized by overwhelming neutrophil infiltration.

Supported by DFG SFB914 B11N (MP), TRR332 C2 (MS), and TRR359 B2 (RI, MS)

S 14-06
Kv1.3 potassium channel of myeloid cells controls tumor gnovitio

Tatiana VaranitaBeatrice AdgDaniele Bone$sAnna TdsiMattia AlbiéfpFerenc ErdélyGian Paolo Fadii
Antonio Rosa®lldiko Szabo

1 University of Padova, Department of Biology, Padova, Italy

2Veneto Institute of Molecular Medicine, Padova, Italy

3 University of Padova, Department of Medicine, Padova, Italy

4 University of Padova, Department of Surgery, Oncology, and Gastroenterology, Immunology and Oncology Section, Padova
5Veneto Institute of Oncology IOV - IRCCS, Padova, Italy

6 KOKI Institute of Experimental Medicine, Budapest, Hungary

Macrophages are critical mediators of tissue homeostasis crucial in the innate and adaptive immune response in several pathc
cancer. Tumor-associated macrophages are the most abundant cellular component of the tumor micrddaviopiages (RME)
the TME undergo functional changes that actively support tumor growth and progression and associate Wweh/pl@gerognosi:
gated potassium channel Kv1.3 located in the plasma and inner mitochondrial membranes is highly expregdayiriy macroj
important roles in their functionality. Thus, we established a novel mouse model of myeloid-specific Kv1.3 deletion to understa
tumorigenesis. Impaired Kv1.3 in the myeloid lineage leads to increased tumor burden. Tumors from myeloghéwlhgtepleted
pro-tumor macrophage infiltration hindering the intratumoral adaptive immune response. Furthermore, Kv1.3 ablatiga modulat
mitochondrial metabolism and promotes alternative macrophage activation. Therefore, as a regulatctiohmact dplzageuired

for protection against tumor growth and anti-tumor immunity.
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0S 01-01
Glucocorticoids improve contractility and excitation-contraction coupling in human failing myocardial slice

Benedikt PfeilschifterSophie Somrmddominik Fiegldnne RitZeNictoria BariChristian HeinPrapassorn
Potués, Zafar IgbaMichael WeyanHlendrik MiltipgRoland Tomgshndreas Dendaotfdilmann VéJkrhomas Seidlel

1 Friedrich Alexander Universitat Erlangen, Institut fir Physiologie 2, Erlangen, Germany

2 Friedrich Alexander Universitat Erlangen, Herzchirurgische Klinik, Erlangen, Germany

3 Ruhr-Universitat Bochum, Erich und Hanna Klessmann-Institut, Bad Oeynhausen, Germany

4 Ludwig-Maximilian-Universitat Minchen, Walter-Brendel-Centre of Experimental Medicine, Miinchen, Germany
5 Khon Kaen University, Department of Physiology, Khon Kaen, Thailand

Question

Glucocorticoids regulate cardiac development in rodents, improve maturation of stem-cell derived cardiomyocytég+increase
current ¢k)) and stabilize the t-system in isolated cardiomyocytes. However, data on direct effects of glucocorticoid activatic
myocardial tissue and human cardiomyocytes are very limited. Here, we investigated the influence of glucocorticoids ol
transmembrane currents and excitation-contraction (EC) coupling in living human myocardial slices.

Methods

Precision-cut slices from 18 end-stage failing human heart samples were kept beating in organdtyfic daitsireifbreigher
100nM dexamethasone (DEX), 20nM cortisol, +/- 1uM spironolactone or 1uM mifepristone, or @8itle Afteoatitivétion,
slices were subjected tadrenergic stimulation, used foin@Gaying (Calbryte), cell isolation to measure whole-cell ionic currents
action potentials, frozen for qPCR or fixed for immunostaining.

Results

Slices treated with DEX exhibited a 2-fold increase in contractile force when compared with CTRL (p<Ob@&BYjraghédesed highe
than the CTRL (p<0.001) and showed a more positive force-frequency relation. Contraction duration ezsdhdt@thaDEX-tr
CTRL. These effects were blunted by mifepristone, but not by spironolactone. Cortisol in concentrations comparable to free pl
not reproduce the effects of DEX. DEX caused a 38+6% increase in CACNALl1c mRNA afkad BB increase after one
week (p<0.05, n=8). Furthermore, DEX increased mRNA expressions of SERCA, Kv4.3, KGRIB2F iriyltatitkke results,
DEX increasegdensity by 69% (p<0.@3),74fold (p<0.00%),1.5fold (p<0.01) and caused a slightly more negative membrane poten
Current kinetics remained unchanged. Moreover, the relative increase in contractile force in response to 102fald Fegpegnaline \
in DEX-treated slices?*Gagnal upstroke velocity was higher in DEX than in CTRL épsyfa).aGwplitudes were unchanged at
baseline, but increased in DEX vs CTRL after isoprenaline application (p<0.05). Confocal microscopy revealed randifference
fibrosis, but a slight increase in RyR cluster density in DEX (p<0.05).

Conclusions

DEX increases contractility in human failing myocardium via the glucocorticoid receptor and increasesauksemddenmsities of |
human failing myocardium without affecting kinetic parameters. DEX also increases the expression of thel edpeutvanon chanr
enhances Gasignaling and b-adrenergic response. This suggests irtreasgdd subsequently improved EC coupling as a mait
mechanism of glucocorticoid-induced increase in inotropy and may oppose the cellular changes in electrophysiology and excite
coupling commonly observed in human heart failure.
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0S 01-02
Cystic fibrosis transmembrane conductance regulator modulators attenuate platelet activation and
aggregation in blood of healthy donors and COVID-19 patients
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Mutations in cystic fibrosis transmembrane conductance regulator (CFTR) cause the clinical presentatioR) obuat/stavdibrosis
recently also been shown to cause agonist-induced platelet hyperactivation. These findings are reminiscent of pk&telets fror
infected patients since thromboembolic complications represent hallmarks of severe COVID-19. CFTR modulators have
introduced as a treatment for patients with various CFTR mutations, but have also been reported to effectifteigtemhahce chal
wild type CFTR. We therefore postulated that CFTR modulators may exert anticoagulant effects on platel@#Ddpfanealthy do
COVID-19 patients.

We recruited 36 COVID-19 patients with moderate, and 34 COVID-19 patients with severe disease celesdr(ajk)y/arah8&lat
healthy donors (HDs). In line with our hypothesis, pre-treatment with the CFTR modulator ivacaftor gighéfieaatymeduced
induced CD62p/CD63 expressigrmGhilization, aggregation, and adhesion of platelets from HDs. In blood of COVID-19 patients
activation correlates with disease severity, as demonstrated by a progressive increase in the ppiptateos fod G DéRperate to
severe COVID-19 patients relative to HDs. Similarly, the proportjgatefe®Di63patients with severe COVID-19 was 2-fold highe
than in HDs. Retrospective analysis of clinical data from 4,050 CF patients with COVID-19 receiving &y TR coothaaisorther

to an untreated cohort revealed that CFTR modulators reduced the relative risk to suffer thromtexbrobalisrasssiacia
events such as heart attack or deep vein thrombosis by 50.0% or 61.1%, respectively, suggesting an anti-thRmbotic e
modulators in CF COVID-19 patients. In line with this obseivaifertreatment of platelets of acute COVID-19 patients with ivacaf
reduced agonist-inducett @abilization, adhesion, and aggregation of. platelets

Our results demonstrate an anticoagulant effect of CFTR modulators on platelets of HDs and severe COWIE) di9gpatents ana
CFTR modulators as promising strategy to reduce the risk of thrombotic events in the clinical managemsimitdrG@d/D-19 a
thrombotic disease states
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Graphical Abstract

CFTR dysfunction leads to accumulation pla@lets and increase
Ca*influx. Cais the most important second messenger in platel
triggers platelet activation, promoting intravasgulatien and
thrombotic events. Increasing the opening préleHiRyvaith
ivacaftor, a CFTR-potentiator, enhaneifisixCfrom platelets, which
reduce Cainflux and thus platelet activation, aggregation, and
thrombosis.

OS 01-03
Vascular Smooth Muscle BK Channel Activation by Cardiotonic Steroids Is Mediated by Na/K-ATPase, N
exchanger and Src-Kinase
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Question

The supply of blood to organs and tissues is regulated by changes in arterial contractile tone, which isatgterminele logllke sm
of the vascular wall. Vascular smooth muscle cells express a variety of potassium channels (1), of which calcium-activated potz
of high conductance (BK channels) are uniquely important. BK channels are subject to dual regulationibyicelsgsniand prot
particular the Src kinase (2). Interestingly, the sodium-potassium(Na/K)-ATPase has a dual modasgattionctonidny tivhich

it can affect the intracellular calcium concentration via the sodium-calcium exchanger (NCX) and a signal tiatedibye8ifanction r
kinase (3, 4). Whether the Na/K-ATPase, as an ion transporter and/or as a signal transducee, BKatharinalegctiaity and
thereby BK channel-dependent arterial tone, is unksyalwve.hjpothesis was tested that the Na/K-ATPase KativateeB and
thereby regulates vessel tone.

Methods

Endothelium-denuded rat mesenteric arteries werg gadietrib myography and FURA-2 calcium fluorimetry. Na/K-ATP-ase fun
was challenged by cardiotonic steroids that inhibit the Na/K-ATPase ion transport function and stimulate its signal transducing
Results

Methoxamine (Mx) induced concentration-dependent contractiorierfcairtagss. These contractions were enjaneeapécific

BK channel inhibitor iberiotoxin (IBTX), showing a contractile effect of IBTX. We did not detect a reledimom@tfesterndidhe car
ouabain on Mx-induced contractions. However, in the presence of the cardiotonic steroids ouabain and digoxin, the contractil
was enhanced. Moreover, a contractile effect of ouabain and digoxin appeared in the preseneetsfnBEh@wtisef’ed when
ouabain was tested in combination with the Kv7 channel inhibitor XE991. Of note, the ouabain-induced increaghen vessel
presence of IBTX was accompanied by an increase of the F340/F380 ratio, representing the intracelatianc&igitimercooeentr
the contractile effect of ouabain occurring in the presence of IBTX was completely abolished in the préb@ncSBADL0NCX inh
In addition, the contractile effect of IBTX was reduced in the presence of SEA0400. Interestingly, the contractile effect of ouab
the presence of IBTX was also completely abolished in the presence of the Src kinase inhibitor PP2. Finally, thEXcaratsactile eff
reduced in the presence of PP2.

Conclusions
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Cardiotonic steroids activate vascular smooth muscle BK channels through its ion transport function (via NCXgrasiwedlras the s
function (via Src kinase) of the Na/K-ATPase.
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0OS 01-04
The anion channel TMEM16a/Anol modulates agonist-activated CFTR activity, but does not function as
apical anion channel in colonic epithelium from cystic fibrosis patients and healthy individuals

Azam SaldriRenjie XiuMahdi AndiriSophia-Theres Pallerfh&aginer Schreifeknna-Maria Dittfjdurkhard
Tummlér Karl Kunzelméndrsula Seidler
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Question

Functional studies in human colonic cell lines and murine intestine suggest the presence of two distinctly diffeedstthpical anio
cyclic nucleotide-activated CFTR channel ardcéiv@sed anion channel, presumably TMEM16a. Is there a potential for fluid sec
in patients with severe CF mutations by activating this alternative pathways?

Methods

,Q RUGHU WR FODULI\ WKH H[SUHVVLRQ ORFDOL]DWLRQ DQG cBlBr&¢tbng WeL D O
established two-dimensional nondifferentiated colonoid-myofibroblast (CM-CE) cocultures (with the colonictegithe&dl cells o
filter, and the myofibroblasts on the bottom of the culture dish), resembling transit amplifying/progenitarypiaiRrteckeatsne, the

as well as differentiated (DM) cultures resembling surface-near cells, both from healthy controls and fraenfyadtitonalwith se
defects in the CFTR gene who had given informed consent. Ussing-chamber studies were performed to characterize apical a
Cl activity in the TA/PE and the DM monolayers from CF patients and healthy controls, in the absedddEvd Gaedenuecdf
inhibitors.

Results

The expression levels of the CFTR, NKCC1, and TMEM16a were high in the proliferative CM-CE theuixpesssidreda
SLC26A3, NHE3, ALPI, MUC2 were high in the DM monolayers. The mRNA expression levels for the gsolifeltatise marke
TMEM16a did not differ between CF and healthy controls. CM-CE monolayers from healthy controls digpéenyde-aaositise bu
VKRUW FLUFXLW FXUUHQW UHVSRQVH 0,VF WR OXPLQDOO\ el@sidarbaddhdl XS
(Carb, 100uM), whereas the response was very small and bumetanide-insensitive in DM monolayers. TliehggenifAniMEM16
(up to 30pM) did not alter the response to luminal UTP, significantly deci@aSeXiFFBKG O jfic&ntlyDrQréaseéd. Gdpb-induced
0,VF LQ 7% 3( PRQROD\HUV 7KH &) PRQRGX\HUY G VV¥S ZDWKR QYW ID VILIEQ HLB D
localized in intracellular structures, with higher expression in CF than healthy control monolayers; a staining in theapical mer
detected.

Conclusions

TMEM16a is highly expressed in human CM-CE cocultures resembling transit amplifying celistalf rieekcotoréc looth from
healthy controls and from CF patients. While it may play a role in modulating agonist-induced CFT Remie didsaubaioonlized

in the apical membrane, and it has no function as an apical anion channel in CF and healthy human colonic epithelium.

The authors thank the patients and the healthy individuals for their willingness to donate a biopsy to this study. The project wze
the DFG Sachbeihilfe Se460/21-1 and Se460/22-1
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OS 01-05
Claudin 14 gradually replaces claudin 16 to finetune renal calcium transport

Rozemarijn E. van der Vedtacéra Mezoydvlarie BiegkHenrik DimkéMartin Lehménn

1Leibniz-Forschungsinstitut fur Molekulare Pharmakologie, Cellular Imaging, Berlin, Germany
2 University of Southern Denmark, Molecular Medicine - Cardiovascular and Renal Research, Odense, Denmark

Calcium is essential for many processes in the human body and its levels are therefore tightly regulated thafuglartie coope
different organs. The kidney is one of those organs, where calcium is reabsorbed from the preRounghht@@96 bfdabis calcium
is reabsorbed in the thick ascending limb, where it passes a paracellular ion channel formed by claudin 16 and claudin 19 [1,-
known to finetune this transport: it gets expressed upon hypercalcemia and blocks calcium transport through claudin
Correspondingly, claudin 14 has been associated with kidney stone formation and hypercalciuria in genome-wide associatio
this study we aimed to understand the mechanism by which claudin 14 blocks the claudin 16/19 calcium pore. With super-resolt
of reconstituted tight junction meshworks, we could show that claudin 16 on its own cannot form a meshworkitduhean incor
meshwork of claudin 19. Interestingly, upon introduction of claudin 14, claudin 16 is lost from the mestakeskitsrladautlife 14
validated these findings in mice that were subjected to hypercalcemia for different timeframes. Hypercalcemia led to an upwarc
14 and a corresponding downward trend in claudin 16, indicating a gradual replacement. Moreover, hypgecdicesfianes of
to the development of hypercalciuria. Finally, we linked these findings to tight junction calcium fluxes and bartier formatic
reconstitution of the different claudins in a claudin-free kidney epithelial cell line. Our data collectively show how calcium trans
maintenance are balanced in the tight junction of the thick ascending limb through a gradual increase in daudineplaedich goe
claudin 16 in its tight junction association with claudin 19.
References
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cation-selective tight junction cordfiléir'Invesi18 (2), 619-628
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via a novel microRNA path&shBO ,J31, 1999-2012
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[5] Thorleifsson, G, Holm, H, Edvardsson, V, WaBgnka&RBlottir, U, Gudbjartsson, DF, Sulem,BséialBg, de Vegt, F, d’Ancona, FC, den Heijer, M,
Franzson, L, Christiansen, C, AlexandersenrPT R&fisgansson, K, Sigurdsson, G, Kiemeregvdras@n, M, Indridason, OS, Palsson, R, Kong, A,

Thorsteinsdottir, U, Stefansson, K, 2009, 'Seayisrtsdrvthe CLDN14 gene associate with kidnapdtoores mineral densipt,Geneél (8), 926-
930
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Renal Basolateral Potassium Channels in Salt Handling and Blood Pressure Control

Adrian ZietdyeChristine Kleméad®Biyang XuRuslan Bohovykladislav Levchehkaleg Palygiilexander
Staruschenk&
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Salt and waterhandling by the kidney directly impact blood pressure and is tightly controlled by electrolyte homeostasis mair
ion channel function. Inwardly rectifying potaysiban(i€ls, including apighllkand basolatera® K, k4.1, 5.1, andiK.1, are
expressed in the kidneghidnnels, specificaly. Kands.1 (encoded Kgnjl@ndKcnjll are considered major players in controlling
basolateral membrane potential and recycling potassium in the aldosterone-sensitive distal nephron. To understand:the role c
channels in blood pressure control and kidney function, we haveépe 8848 SKenit3+-and SSz+models on the Dahl Salt-
sensitive (SS) rat backgrourfdiB$ats revealed lower blood pressure and hypokalemia when fed a normal (0,4% NacCl) salt diet
of the diet to a high salt (4%) causes rapid mort&fityedir@$ority of animalsdid not survive more than 48 hrs) triggered by sev
hypokalemia, which was prevented with the supplementation of the diet with high potassium or inhibition of ENa@wrigh benzarr
we revealed that knockadkitoflénarkedly altered renin-angiotensin-aldosterone system (RAAS) regulation and functtoh, suggest
as a key regulator of the RAAS, particularly when exposed to changes in dietary sodium and potassitiyn ld&itedtickedportan
mortality in $8il6tats and salt-induced increase in blood pressure seen in SS rats can be prevediet duppigmdhtation.
Senilo-frats survived approximately three weeks even when the diet was supplementegwitiraghafso had a shortened life
span. When fed a high salt di€ti’'S%ats had lower blood pressure and albuminuria than wild-type littermatescija@okdut of
KcnjZesulted in embryonic lethality. HeterogggiiBsrats revealed an increase in potassium excretion on a normal salt diet but di
exhibit a difference in blood pressure development or plasma electrolytes after three weeks of a high s&ltaj2tritstelszygous
revealed some vascular dysfunction. The current study provided essential information about theirchanhbBsomapertaissium
homeostasis in the kidney and blood pressure, specifically in the setting of salt-induced hypertension.

This research was supported by the National Institute of Health grants R35 HL135749 (to AS), RO1 DK126720 (OP), and R01
AS and OP).

0S 01-07
Role of transmembrane serine protease 2 (TMPRSS2) in proteolytic processing and activation of the
epithelial sodium channel (ENaC) in kidney and lung epithelia

Florian Sure Sara Afonsd?aul SchmidDaniel Essigkdlicia KiRfeMarko Berthdralf RinkeSabine Wittma&nn
Thomas Grambergerruh Artuh€Christoph Korbmaégh&lexandr V. llyaskin

1 Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institute of Cellular and Molecular Physiology, Erlangen, Germany

2 University Hospital Tubingen, Division of Endocrinology, Diabetology and Nephrology, Department of Internal Medicine, Tb
Germany

3 Friedrich-Alexander-Universitat Erlangen-Nurnberg, Universitatsklinikum Erlangen, Institute of Clinical and Molecular Virolog
Germany

The appropriate regulation of ENaC is functionally important in lung epithelia for maintaining surface liquid homeostasis an
clearance and in the distal nephron for long-term control of sodium balance and blood pressure. A uniguigsfeatamesf ENaC
SURWHRO\WLF SURFHVVLQJ DQG DFWLYDWLRQ & OBEsYbDnIts o EBN&D) RiwHuDiividiely U
results in channel activation. However, the proteases involved in ENaGwdeavaigelargely unknown. Usingethepus laevis
RRF\WHV H[SUHVVLRQ V\VWHP ZH UHFHQWO\ GHPRQVW U D Wtb@nitjiK ENdCAnN®B 5 6 ¢
TMPRSS2 are endogenously expressed in human distal lung epithelial cells (H441 cell line) and mouse corti¢@@o/ecting duc
cell line). Thus, TMPRSS2 may be involved in proteolytic ENaC activation in these cells. To investigate MR $E2 generat
knockdown H441 and mi €&l lines with CRISPR/Cas9 technology. Cells were grown on permeable supports, and transepith
circuit currentisd were measured in modified Ussing chambers. Interestingly, apical application of the prototypical protease c
significantly increased ENaC-meldisited MPRSS2-knockdown H441 cells. In contrast, no isereas®lo$erved in control H441
cells. Similar results were obtained i€l where chymotrypsin applied apically stkaiiai®PRSS2-knockdown but not in
control cells. These findings indicate that TMPRSS2 deficiency impairs proteolytic ENaC activationinedHg4Taaimy@stgzde

the relevance of TMPRSS2 for ENaC reguhationve used constitutive TMPRSS2 knockodinmpicssZ). Using western blot
DQDO\WVLV ZH GHPRQVWUDW H E&ENAKratidivag Kighificardyoredize issD iive canpapedimPrss2 Y H G
mice in lysates from kidney cortex. To investigate the functional role of TMPRSS2 in renal sodiura blaali#inge dnicithveed -

day low sodium dignprss?2 iandTmprss2tmice similarly reduced urinary sodium excretion in response to low sodium intake. Impc
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plasma aldosterone increased to significantly highdmhgrskPiimice compared to controls under low sodium conditions. This can
interpreted as a compensatory response to compromised proteolytic ENaC activation due to TMPRSS2 deticientyh&Ve conc
kidney TMPRSS?2 is likely to contribute to proteolytic ENaC activation under baseline conditions and when animals are challe
sodium diet. Moreover, our findings in H441 cells suggest that TMPRSS2 may also be involved in proteolytic ENai@mrocessin
in lung epithelia. Future studies are needed to elucidate a possible role of TMPRSS2 in proteolytic ENaC activation in native It
physiological conditions.

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation), project number 357509280, SFB 1
A4 to C.K.) and project number 509149993, TRR 374 (subproject A4 to A.l. and C.K.) and the Bayerisches Staatsministerium
Wissenschaft und Kunst (Bavarian Ministry of Art and Science), project VI-Corona-Forschung (subgrbjedt BKoas. a
supported by the Interdisziplindres Zentrum fur klinische Forschung (IZKF) Erlangen. S.W. was supported by the Bundesmini
Bildung und Forschung (BMBF, Federal Ministry of Education and Research, Germany), project SENSE-Cazi BIXKI20172A.
were funded by the IZKF TUbingen.
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0S 01-08
T- and L-type calcium channels maintain calcium oscillations in the murine zona glomerulosa

Hoang A. DintMarina Volkert, Ali K. Secener, Ute Scholl, Gabriel Stolting

Berlin Institute of Health at Chewité/ersitatsmedizin Berlin, Center of Functional Genomics, Berlin, Germany

The zona glomerulosa (ZG) of the adrenal gland is responsible for the synthesis and release of the mineralddudistEaldosterc
hormone regulates salt reabsorption in the kidney and blood pressure [1]. The most important stimuli of alddktesenamnsynthesi
concentrations of angiotensin Il and potassium. In response ZG cells depolarize from the resting membrafiexpoteat@licausing
via voltage-gated calcium channels which provides the signal for aldosterone synthesis [1].

In murine ZG cells, these depolarizations occur in oscillations that increase upon stimulation [2]. Wevendhutiver theduths
intracellular concentration of calcium fluctuates with a similar pattern and frequency [3, 4]. It was proposed haypdbe voltag
calcium channeh32 (encoded by tacnallgene) is necessary for the generation of these oscillations by maintaining voltage osci
[2].

HoweveCacnalknockout mice did not show altered systemic aldosterone or renin levels, suggesting additional calcium entry |
5].

We used a combination of calcium imaging, patch clamp and RNA-seq to investigate these pathways.

Cacnalh mice showed similar calcium levels as wild-type mice in response to stimulation with angiotensin Il or potassium
channels or transporters were upregulated to compensate for tii&20§$hefdakcium oscillations observed in theaZ@aih

mice were instead dependent on L-type voltage-gated calcium chandetsalikeGACa Also in WT, only inhibition of both, T- and
L-type calcium channels abolished the increase of intracellular calcium caused by angiotensin II.

Our study demonstrates that T-type calcium channels are not required to maintain glomerulosa calcium oscillatiohs. This im
type calcium channels are dispensable for aldosterone production in the long term. Furthermore, we tomatioedahat Hiredcom
L-type calcium channels mediate oscillatory angiotensin Il-depefident Ca
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0S 02-01
Renal compartment-specific proteasome alterations in a murine type-2 diabetes model

Lukas Blume Man WaagShuya LiuYu ZhapJohannes Bran8tephanie ZielidsKiobias HubbeDesirée Loréth
Wiebke Sach<Catherine Meyer-Schwesinger

1 University Medical Center Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany
2 University Medical Center Eppendorf, Ill. Medical Clinic, Hamburg, Germany
3 University Medical Center Eppendorf, ZMNH Institute of Medical Systems Biology, Hamburg, Germany

Question

In contrast to the significance of autophagy in diabetic nephropathy (DN), little is known about the invdlnepnetgtasbthe ubiqu
system (UPS). Therefore, this study aims to characterise the changes in compartment-specific proteasome tlegels and
development of type-2 DN using @¥BIRnice and to assess the efficiency of Empagliflozin (EMPA) treatment in reverting und
proteasome alterations.

Methods

Kidney tissue, isolated glomeruli, urine and sera from 8- and 20-webkebtth8 TBIRrol mice were collected. Transcript and proteir
levels of proteasome subunits were asgeseRNAseq and Western blot analysis. Proteasome subtype composition and activit:
guantifiegliain-gel activity assays and activity-based probes targeting the proteolytic subunits. Immunohistochemical analyses
patient biopsies with DN were used to localize proteasome alterations to renal cell-types. Theadffertt bR treatment
starting at 15 weeks of age) on proteasome functionalibpioBi&Rvas assessed.

Results

A with clinical disease progression exacerbating decrease in proteasome subunit expression was present irfaligobtimkiineys, &
of the regulatory caps and of the proteolytic 20S particle. scRNAseq showed the strongest downregulagosystetheirproteas
proximal tubular segments. This downregulation impacted kidney proteasome functionality at multiple levels. 26S proteasol
thereby shifting protein degradation towards 20S proteasomes, which favour ubiquitin- and ATP-independent ttiegradatiol
proteolytic activity of individual 20S proteasomes was impaired in progressive disease, suggesting alteration of proteasome ful
molecular level. In line, exposure of purified 20S proteasomes to high glucose decreased proteBigtitadkithityy $n iBipRired

20S proteasome activity correlated to albuminuria. Contrasting whole kidney tissue, an early proteasome switch
immunoproteasome was observed in isolated glomeruli, a constitution which is thought to relieve protedsigiierstressdlytauigh a
activity. In humans and mice, the proteasome switch was strongest in glomerular endothelial cells followed by podocytes, h
relate to an enhanced glomerular proteasome activity. Persistent high levels of 20S proteasomes were prebéuititiceera of BT
which were normalized by EMPA treatment in conjunction with amelioration of serum glucose levels, proteinuria, and weight-
Conclusions

Compartment-specific proteasome alterations are present in type 2 DN, mostly relating to loss of uldgdiim- deytadEfarep

in tubular cells and a proteasome switch in glomerular cells. High glucose directly impairs 20S proteasome functionality, whi
albuminuria, indicating that proteasome impairment plays a major part in the pathogenesis of type-2 DN.
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OS 02-02
Role of pericardial cells in myocardial infarction.

Olesia Omelchenkdrianne Nedet|ohndre Heinkrstefanie GodegKEobias LautweiAxel Godecke

1 Heinrich-Heine University, Cardiovascular Physiology, Dusseldorf, Germany
2 Biologisch-Medizinisches Forschungszentrum (BMFZ), Genomics and Transcriptomics Laboratory, Heinrich-Heine Universit
Germany

Pericardium is generally viewed as a fibrous sac that protects the heart from excessive filling and it secretes pericardial flul
lubrication to reduce friction between the heart and surrounding organs. Moreover, its visceral layer (epicangicendfserves
progenitor cells and paracrine factors during embryonic development and after myocardial infarction (MI). Meaieidlibmdts adjac
fibrous layers were studied to a minor extent. Therefore, we aimed to examine the pericardium, its cell composition and respo
Histological analysis revealed that apart from the mentioned sublayers, the murine pericardium contains iatetfated fat d
associated lymphoid clusters (FALCs). To describe their cellular composition, we used the lineage-tracing modelPWP1CreERT
where WT1 (Wilms' tumor 1) is commonly known as epicardial cell marker. We showed that, in contrast to the postnatal €
pericardium contains a multitude of WT1 expressing cells already under basic conditions. This observati®@CReenatydismed by
and cultivation of the pericardial cells. The fat depots and FALCs contained, irt adii#j@@i6aNd F4/80nacrophages, CH19
B-cells and CD2Ells. According to FACS analysis, the amount of pericardial cells under basic conditiai8yals802118
pericardium (c/p), among them*@D@#bine cells(3688871 c/p), CD3ElIs(2940036 c/p), and MEFSHaroblasts (1165460

c/p).

To examine the pericardial response to Ml we conducted a surgical induction of ischemia/reperfusion (I/R) injirglimsewmuse mo
pericardium and analyzed the tissue on day 6 after surgery. Pericardial thickness increased famid®)3iprto(tdmrd5 um

(the scar vicinity) and 17£14 pm (the remote area) after I/R. However, in sham experiments the thidknEs3+4b¢qundehdp
12+0.3 um along the left and the right ventricles respectively. Moreover, we observed a 3-folchimerieaisarid FAlnGsntegration

of adipocytes into FALCs as well as in the fibrous pericardium.

Single-cell RNA-sequencing analysis revealed 20 cell clusters, among them are B- and T-cells, phésimiaaeitghagesop
conventional and plasmacytoid dendritic cells, endothelial cells and, interestingly, two populations of WT1+ cells, positive fo
markersTbx18, Sema3d, Aldhla2,Gatab cf21and markers indicating the mesotheliaUpkgin, MSLahd. rrn4

We have shown that the pericardium, composed of the visceral, parietal and fibrous layers, fat depots and FAt@gasranpmplex t
various cell types. It can be activated upon damage suggesting that it may substantially modulate cardiac inflammatjon and re|
The presence of WT1+ cells rises a question, if the pericardium is also a source of cells, able to differentiate into other cell tyy

This work was supported by Grant IRTG 1902 and the Dr. Sigrid Worch-Pd6hler-Stiftung to AG, Dusseldorf, Germany.
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SHOD[LQ:- FRUWLFDO FLUFXLWV 8QGHUVWDQGLQJ WKH HIIHFW

Sadat HodZicAndrew Gundlgdiarc LandnBeate Averbéckherese RiedemartiMU-Bordeaux Research
Cooperation Program

1 Biomedical Center Munich, Physiological Genomics, Planegg-Martinsried, Germany

2 Biomedical Center Munich, Cardiovascular Physiology and Pathophysiology, Planegg-Martinsried, Germany
3 The Florey Institute of Neuroscience and Mental Health, Anatomy and Physiology, Melbourne, Australia

4 University of Bordeaux, CNRS, IMN, Bordeaux, France

Relaxin is a heterodimeric peptide whose biological effect is mediated via the family of G-proteRetaxipl€admelyepeptide
Receptor 1 (RXFP1). Relaxin was initially described as facilitator of parturition in reproductive endocrinology. Although studies
distribution of RXFP1 in different brain areas, little is known about the biological actions of the peptide on

Single-cell sequencing data show robust mRNA levels of relaxin-1 in a subgroup of GABAengielintanmatostejmaxpressing
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interneurons (SOM-INs), suggesting that relaxin-1 might act as a neuropeptide inside the brain. This hypyttesitnidisgpportec
that intracerebroventricular injection of the synthetic peptide human relaxin-2 (H2-relaxin) has analgesid effechsoic fiesrmic an
perception in mice. The anterior cingulate cortex (aCC) is at the core of the pain matrix and plays a protfonesntdgdaiim nocice
processing. Interestingly, RXFP1 is expressed by around 80% of all excitatory neurons of thastimgithegdgityslaxja might

well act as a neuromodulator of pain processing.

Therefore, we studied the effect of H2-relaxin on synaptic transmission within the aCC using whole-cell patottiusuenmdrecordin
we prepared 300 pum-thick acute coronal brain slices containing the aCC and obtained recordings from infragranular pyramide
from 2 different types of GABAergic interneurons namely parvalbumin-expressing interneSks| BV BEXpeioments were
performed on wild-type mice and on two different transgenic mouse lines: 1) the GIN mousetiot SOM-ENS @xipresses the
enhanced green fluorescent protein (eGFP), 2) a PV-Cre mouse line where PV-INs expresBumiessetoEofobdaving Cre-
mediated recombination. All animals used in this study were older than 4 weeks.

In the majority of PCs, we found that exposure to H2-relaxin caused a sustained and reversiblgdativeg é clireehpsstsynaptic
effect. In agreement with that, we found that H2-relaxin resulted in a depolarization of the restitigl muesndomanerpatenin the
action potential discharge frequency. In contrast, no such inward current was observed in SOM-INs nor in PV-INs. Nonethel
exposure resulted in a robust activity-dependent increase in guerfoyngff@OM-INs. Interestingly, we did not detect a stron
postsynaptic H2-relaxin effect on PV-INs. In line with above findings, RXFP1 expression could amhalbérdetiected $CM-INs

and PV-INs of the aCC.

In addition, initial evidence suggests that H2-relaxin enhances excitatory synaptic inputs onto SOM-INs and PMdhevart not ontc
we report increased inhibitory inputs onto a subset of ingragranular PCs upon exposure to H2-relaxin.
Altogether, these data suggest that H2-relaxin acts as a powerful neuromodulator of cortical circuits.

We thank Prof. Mike Myoga, Dr. Diana Rodrigues and Dr. Sarah Gleiss for helpful discussions and support.
In addition, we thank Gabi Horn for excellent technical assistance.

Working model
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Methodological approach

0S 02-04
Gain-of-function mutations@L.CN&ause early-onset neurodegeneration

Maya M. Polovitskay&arlo BarbinDaniel J. Weghédferstin Kutséh#arco Tartadglidhomas J. Jentsch

1 Leibniz-Forschungsinstitut fir Molekulare Pharmakologie, Physiology and Pathology of lon Transport, Berlin, Germany
2:DVKLQIJWRQ 8QLYHUVLW\ 6FKRRO RI OHGLFLQH DQG 6W /RXLV &KLOGUHQTY
Department of Pediatrics, St. Louis, USA

3 University Medical Center Hamburg-Eppendorf, Institute for Human Genetics, Hamburg, Germany

4 Ospedale Pediatrico Bambino Gesu, Genetics and Rare Diseases Research Division, Rome, Italy

CIC-6 is a late endosomaéiltz&dxchanger predominantly expressed in neurons. It is the least explored of the mammalian CLCs a
in endolysosomal ion homeostasis remains poorly understood. Disruption of CIC-6 in mice leads to a mild form of lysosomal ¢
in which storage material accumulates specifically in initial axon segments [1]. Loss-of-function character of a variant previol
with late-onset neuronal ceroid lipofuscinosis has recently been established [2].

We identified three unrelated subjects carrying deeremmel 658A>G (Y553C) mutation @LDE@ene with a severe early-onset
neurological disorder characterized by developmental delay, generalized hypotonia, respiratory insufficiency, andti@miable net
and diffusion restriction in cerebral peduncles, midbrain, and/or brainstem in MRI scans [3].

Whole-cell patch clamp of the plasma membrane-targeted GFsh@Nad a strong gain-of-function phenotype with a shift in volta
dependency towards less depolarized voltageslaratext activation kinetics.

Heterologous expression of C¥:but not of WT CIC-6, generated giant LAMP-1-positive vesicles that were poorly acidifies
generation required ion transport by CIC-6, as combining the Y553C variant with theltrahdgdaptW P X W-D @ X R/@ FRO W
E267A abolished vesicular swelling. Vesicular enlargement also depetideexehdngelwhile the double E200A,Y553C mutation,
DV ZHOO DV WKH VLQJOH ( $ PXWDWLRQ LQ WKH pizmaweldthlcalsatl by B Waddrate K
enlargement of vesicles. Interestingly, E200A variant was found in a patient with infantile spasms and microcéipdialy [4]. We p
driven Claccumulation drives osmotic swelling of vesicles, as preemptive bafilomycin treatment prevented vesicle enlarger
application to cells with giant vesicles caused vesicular shrinkage.

Our work establistf@dCNénvolvement in human neurological disease [3]. Later we identified two furthée suhjectgatiiins

in a residue predicted to interact with Y553, showing a similar clinical, electrophysiological, and cell-biological phenotype, an
studies to gain-of-function variants in other endolysosomal CLC transporters [5].
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Graphical abstract
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OS 02-05
Renin versus erythropoietithe endocrine plasticity of renal vascular smooth muscle cells is influenced by
the prolyl-4-hydroxylases 2 and 3

Katharina A.-E. Broek&ichaela Fuchs, Julia Schrankl, Armin Kurtz

Universitat Regensburg, Institut fir Physiologie, Regensburg, Germany

Question

The production of renin and erythropoietin (EPO) is an essential task of renal stromal cells. Under physiolbgroabnerditions, bot
expressed by different stromal cell types. However, in stressful situations high endocrine plasticity is evident regarding the exg
and EPO within stromal cells: Under hypotension vascular smooth muscle cells (VSMCs) are recruited to produce renin, inter:
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simultaneously express renin and EPO after blood loss or juxtaglomerular renin-producing cells areQrpredoicitegd detis EP
upon chronic hypoxia. Due to these findings, the question arose whether VSMCs can also be transformed insoupB@-expres
activation of the hypoxia inducible signaling pathway(MIilB E L O L] D W L R-@-hyBrox@ase (RMDK Hadd S pldy @ kdle in the
endocrine identity of these cells, as has been shown for the transformation of juxtaglomerular renin cells?

Methods

To address these questions mice with an inducible deletion of PHD2 and PHD3 were generated ¥ StelbHizd HFFD O O\ L
(SMMHEeERTZPHD2 PHD8mice). To analyze whether PHD2/3 deficiency affects the recruitment of VSMCs for renin production
group received an additional low salt diet combined with enalapril (LSE) for 14 days after PHD2/PHD3 deletion to stimulate re
Then, renal EPO and renin mRNA abundances as well as plasma concentrations were determineahdreiddéls, \EE1©
localized by RNAscope or immunofluorescence and their number quantified.

Results

VSMC specific HIF- VWDELOL]DWLRQ OHG WR SRO\F\WKHPLD ZLWK VLJQLILFDQWO'!
236.2+17.4 pg/ml in controls). Renal EPO mRNA abundance was about 6-fold elevated. RNAsteqpdhanalysibatez O
expression was mostly induced in contractile interstitial cells, which are also positive for SMMHC but only sporadically in V
vessels. However, after 14 days LSE treatment clear EPO mRNA expression could be detecteiH& Y SMEL DL 8MD3

mice that led to a further increase in the plasma EPO concentrations (1293.6+96.4 pg/ml). In paralielanseirasmRBIAaab
plasma renin concentrations were significantly less induced compared to controls with 14d LSE treatment. RNAscope analys
VSMCs were no longer recruited to produce renin but instead EPO.

Conclusions

Taken together, we could show that VSMCs show endocrine plasticity and possess the potential tambtibalg@iieGcernréar
certain conditions. Moreover, their endocrine identity seems to be influenced by PHD2 andsigHa&IRJT patiemdiyys involved in

the endocrine transformation, additional cell markers and regulatory factors will be analyzed in more détzt dfi¢tel@ver, the
inhibitors on the endocrine plasticity of renal stromal cells will be investigated.

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Researaf fojectddi®np149993, TRR 374 Project B1
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Alterations in extracellular vesicle microRNAs drive loss of endothelial homeostasis in chronic kidney
disease
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BackgroundCardiovascular disease (CVD) is the main cause of death in chronic kidney disease (CKD). However, the pathoge
in CKD remains incompletely understood. Extracellular vesicles (EVs) have emerged as mediators of organ cipss-talk a
endothelial EVs are associated with CVD. We hypothesized that CKD drives endothelial cell (EC) EV release ECCRWZsand tha
drive CVD in CKD.

Results:We recruited a cohort of 94 children (mean age 10.9 years) at different stages of CKD (patiatitdysithamdvafteru
kidney transplantation (KTx)) and age-matched healthy donors, offering the unique opportunity to analyets adr@idizaandlar eff
EV dynamics in the absence of age-related confounders like diabetes and hypertension[KW1] . Nanoparticle tracking analyses
total plasma EVs in peritoneal dialysis (PD) patients compared to healthy donors and Kdw pateEnttryE&vealed increased
macrophage- (3-fold) and T-cell-derived EVs (6-fold) in CKD without dialysis compamnedstongialtBZ-EVs were reduced after
KTx in longitudinal follow-ups and cross-sectional comparison of hemodialysis (HD) anfblH)xEpaseral BNA sequencing
showed lower abundance of several microRNAs (miRNAs) in EVs from CKD patients, with most phortdDnpatiechsnges
Downregulation of let-7d-5p, miR-19a-3p, miR-24-3p, miR-103a-3p and am<id D8iieints was confirmed by RT-qPCR. Gene
enrichment analyses predicted multiple processes related to CVD pathogenesis as targets of differentially regulated miRN
parallel, tryptophan metabolomics showed stage-dependent increases in uremic takikgnaféndwdepathways in children with
CKD, with highest levels in dialysis patients and almost normal leviels/afarr&mic toxins alone were not sufficient to trigger EV
release from aortic EC, but in combination with high shear stress the uremic toxin[KW2] indoxyl sulfate iooreasedi & VéB8lase fr
EC corresponding to higher EC-EV concentrations in HD patients with arterio-venous fistulgisu{A¢E) EahichifR& changes
observed in CKD (lower abundance of let-7d-5p and @ish@d4s3ph:EC-EV release and decreased EV miRNA associate witt
advanced CKD and may be driven by increased EC shear stress in combination with uremia. Dysregulatad EX/Di&NAs may
could form novel therapeutical targets to prevent CVD in CKD.

0S 02-07
An ultrasensitive genetically encoded voltage indicator reveals the endogenous electrical activity of non
excitable cells

Philipp RahlAnagha G. Nair, Roland Schénherr, Stefan H. Heinemann

Friedrich Schiller University Jena, Department of Biophysics, Jena, Germany

The membrane potentig) {&/a crucial parameter for excitable and non-excitable cells with implications in cell-cycle progressi
development, and tumorigenesis. Alterations in the expression level of ion transport proteins, including channels, carriers, ar
reported to contribute to the development of various cancer types, such as breast and prostate carcinoma, glioma, and melan
To study the electrical signaling of non-excitable cells, we developed rEstus, a calibratable, ultrasensitive genetically encoded \
(GEVI) based on the green fluorescent GEVA-ASARRBsigned rEstus to place its sensitivity optimum (-32 mV) into the voltage |
of non-excitable cells, such as dividing tumor cells (0 foAbthisVhltage, rEstus features a 4.6-fold improvement in molecu
brightness change per mV (0.55% EGFP/mV) over ASAP3 (0.12% EGFP/mV) witipooimisadedsemsor speed. Furthermore,
WKH IOXRUHVFHQFH VLIJQDO RI U(VWXV FDQ EH FDOLEUDWH G .HhuX dte@ating K H
measurements of fluorescence with 480-nm and 400-nm excitation allows for simultaneous and quaintitatigeymeatimgitf V
high time resolution.

We generated a HEK293T cell line stably expressing rEstus and recorded the membrane voltagadykranzdgliogHz.
Remarkably, we found that the resting membrane potential of HEK293T is far frdlucsteiéal with/a det-l TUHTXHQF\ R
and an average rms amplitude of 2 mV. To determine whether these fluctuations are a unique fesltsrevefattek@e@mined
MCF7 breast cancer cells transiently expressing rEstus. MCF7 cells exhibited-fluttuatinitariniaracteristics to those found for
HEK293T cells.

Using such endogenous electrical activity, we measured the correlation among celfkictuatittneewere strongly correlated
between neighboring HEK293T cells (linear correlation coefficient r: 0.80 £ 0.05, n = 19 cell pairs), ictlicating@strgnmele
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contrast, the fluctuations in the fluorescence signal inside clusters of MCF7 cells were only weakly correlaiedog!lpd®s#,0.09, n
suggesting that they largely act as independent electrical entities.

Our study demonstrates thaf Won-excitable cells is dynamic and changes over time on a timescale of seconds, and that these fl
in the range of a few mV can be measured with rEstus in a fluorescence imaging approach giped &pphicagtitmeuEstus is

a new tool to study the resting membrane potentials of single cells and electrical connectivity between cells. Further studies pre
insight into the electrical signaling of non-excitable cells and to unravel the implichtbaagdsvim Yor the physiology and
pathophysiology in cell development and capicegrestion.

German Academic Exchange Service (A.G.N., 91819480)

Simons Foundation Autism Research Initiative (SFARI) (S.H.H, 705944SH)
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OS 03 | Molecular & Cellular Neurosciences

OS 03-01
Synergistic and distinct roles of GluAl-receptors in the dorsal and ventral hippocampus in schizophrenia
related sensory and cognitive processing

Sampath Kumar Kapandjabaniel StrahrigRolf SprengeDavid Bannermgmibennis Katzel

1 UIm University, Institute of Applied Physiology, Ulm, Germany
2 Max-Planck-Institute for Medical Research, Heidelberg, Germany
3 University of Oxford, Dept. of Experimental Psychology, Oxford, UK

Schizophrenia is a debilitating brain disorder that affects almost 1% of the general population and invokesaitssiientassignn
and attention as core deficits which may drive psychotic and cognitive symptoms of this disease. lonotropic glutamate recepto
type (AMPAR) that contain the subunit GIuA1 have been linked to schizophrenia at the level of genetics, picateinyexpiession (p
hippocampus) and neuropsychology. GluAl-containing AMPARs mediate the fast and early phdaseropejeraaiolontdat is
likely involved not only in long-term memory, but also in more transient cognitive processing including shetetéu® habitue
attention, and working memory, which are impaired in schizophrenia. Mice with a global knockout of the Gligd{Geiadbding gen
mice) have been used as a tool to study the mechanistic role of GIUA1-AMPARS in such sensory andvatiynéigegmoeessing
the pathomechanism of schizophrenia. We have previously shown, that the selective restoration of GIOARERBssidieidthe

of the hippocampu&oa?-mice is sufficient to rescue their deficit in spatial short-termizakéyatiechanism to regulate attention
paid to spatial cugand in hippocampal-prefrontal coherence in the theta-frequency range - which is likely a correlatewf this pro
current study, we have extended and refined this approach by re-constititiad @icA ith viral vectors selectively either only in
the dorsal or the ventral hippocampus, in order to reveal the distinct roles oftbpfindhegmatwobdivisems th&SluA1-AMPAR
populationsithin them for a broad range of schizophrenia-related sensory and cognitive processing. We have cosigiacted a cc
battery of assays assessing spatial and object-related short-term habituation, working memory, sgcsanstrygmd cessiog

with concomitant multi-site field potential recordings in dorsal and ventral hippocampus, mediodorsal thalamus cpréfsontal and
We found that several impairments in sensory and cognitive processing could be rescued either by restoratioim @hGluAl-exy
oneof the two hippocampal subdivisions alone or by liestdheticmaf the two regions. The findings suggest araadaiurprising

- level of redundancy between the role of GIuAl in dorsal and ventral hippocampus.
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0S 03-02
Postsynaptic plasticity of cholinergic synapses underlies the induction and expression of appetitive and
familiarity memories [Drosophila

Carlotta Pribbendwyi-chun ChemMichael-Marcel HeiDesiree LaBgeSilas Reubé|dEric Reynofissabella Balles
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In vertebrates, several forms of memory-relevant synaptic plasticity involve postsynaptic rearrangements dingtotatnaaste recept
previous work indicates@hasophiland other invertebrates store memories using presynaptic plasticity of cholinergic synapses. |
provide evidence for postsynaptic plasticity at cholinergic output synapsesdpbitathshroom bodies (MBs). We find that the
QLFRWLQLF DFHWA\OFKROLQH UHFHSWRU Q#$ & HKrbns WWBBNXS) loiappetitivé nauehhdribduietien, 2
EXW LV GLVSHQVDEOH IRU DYHUVLYH PHPRULHYV ,Q DGGLWLRQ Q$&K5 . VX
and the postsynaptic scaffold protein Dlg. We show that postsynaptic plasticity traces can be induced independerity of the p
than vivoG\QDPLFV RI . Q$&K5 VXEXQLWYV DUH FK D Q JadsaciatiRe/familiadity)\nieriofy Fo@natibir], W\
underlying different plasticity rules. Therefore, regardless of neurotransmitter identity, key principles of postsynaptic plasticity ¢
storage across phyla.

0S 03-03
3DUNLQVRQ:V UH O D WsynaclBiropveteivmewdrikR QV LQ WKH /

James ConwayHelia WeiberteKarsten Till&cKichele Kierdakdgar R. Krarhe?

1 University of Plymouth, Faculty of Health, Plymouth, UK

2 Hamburg University, Center for Molecular Neurobiology Hamburg, Hamburg, Germany
3 HMU, Medical Faculty, Potsdam, Germany

4 Professor fur Physiologie, HMU Potsdam, Potsdam, Germany

Introduction

,Q 3BDUNLQVRQTV GLVH D Vdyrthdeaid fréhQently actrduthtés Rmi@dggres atds Wa-HdxiQ oligomers to large Lewy
DQG QHXULWHV OHDGLQJ WR PLGEUDLQ GRSDPLQHUJtsknueleiiatertetdDWitiKthe7 K
SK\WLRORJLFDO SURFHVVHV RI GRSDPLQHUJLF QHXURQV LV VWisgnGcleiQ GH L
DFFXPXODWLRQ DQG DJJU H-3ypwleiRepiessioox ahgrep@tidh@s\belidhvad td be\W pr@mising therapeutic apy
WR SUHYHQW RU VORZ WKH SURJUHVVLRQ RI SDUNLQVRQYYV GLVHDVH
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Here we investigatedsivaandin vitrahe effects of diseaddd OHY D Q W D Bianden@bD physRIQuidall processes related to
dopaminergic neuron survival. In addition, we @vaivetadin vitrdhow the deficiency of endogenous ubiquitin ligases that can targ
.-synuclein for degradation affects the physiology of dopaminergic neurons.

Results

:H KDYH IRXQG IRU H[DPSOH LQ PLFH WKDW FR Q-¥yhubldin doéfRn@ lgdd YoldBwakeQulatid ¢
of the receptor tyrosine kinase RET, an important survival signaling receptor for dopaminergic neyrondeid aseeves, to
influence autophagy and mitochondrial integrity. Surprisingly, while the absence of the ubiquitin-protein ligase NEDD4-1 in mic
DPRXQW RI H®Qru¢elHHRiK \ is the absence of the ubiquitin-protein ligase NEDD4-2 that leads to the loss of do
QHXURQV ZLWKRXW ByWeleirudra@ein. WtKhe nizetiRgS @eWilRoresent a comprehensive characterization of oul
models as well as data from cell culture experiments and histological stainings of patient brain sections.

Conclusions

Taken together, our data support the clinical trials using RET receptor ligands to support dopaminergictiéuto® SUR/IQef i PG L
and dementia with Lewy body patients, as well as define NEDD4-1 and NEDD4-2 as novel therape@ittgnyeigito preve
accumulation and dopaminergic cell death.

We acknowledge funding from BRACE, ARUK, Northcott Devon Medical Foundation, University of Plymouth and Hamburg Ui
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Human iPSC-derived neurons with reliable synapses and large presynaptic action potentials

Torsten BullmarinAndreas Ritzau-Joghomas Kaag oni Kirmahmnne WohreFiliz S. RizadlaMax Holzerdana
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Question

Understanding the function of the human brain requires the determination of fundamental parameters of syrmaptiartransmis
neurons. One of the most basic parameters controlling neurotransmitter release is the presynaptic action potemtiaindut contr
its amplitude and duration. Presynaptic action potentials have so far only been measured with high temporal resolution in a lir
vertebrate but not in human neurons.

Methods and Results

To uncover properties of human presynaptic action potentials, we exploited recently developed tooly itegentnafie neovams

by based on forced expression of Neurogenin 2 (Ngn2) in pluripotent stem cells. We characterized the struttoctibmablecular,
properties of these neurons and their synapses after 3 to 9 weeks of culturing in different establishe étived itheDanopg riaur

of cells with multiple axon initial segments decreased and the amount of axonal Tau protein increased. Whoteeirtigpatch-cle
revealed increased human neuronal excitability, decreased resting membrane potential, and somatic action potentials becam
maturation. Super-resolution and electron microscopy indicated mature synaptic contacts. Synaptio taweekssud tells

was reliable and synchronous up to a frequency of 100 Hz. Induced human neurons thus form mature high-fidigtity synaps:
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presynaptic action potentials, we performed direct presynaptic patch-clamp recordings at physiological temperature and witt
resolution. These revealed large overshoots to +40 mV and short durations of 0.5 ms.

Conclusions
Our results establish human induced excitatory neurons as a model for high-resolution structural-functional analyses of synap
and suggest that in humans glutamatergic transmission is mediated by large and rapid presynaptic action potentials.

OS 03-05
Observing single Dynamin-mediated fission events in TIRFM-amenable synapses

Sai KrishnanJulia Lehrich, Yaroslav Tsytsyura, Jirgen Klingauf

Institut fir Medizinische Physik und Biophysik, Miinster, Germany

The presynapse features a unique tight coupling of exo- and endocytosis resulting in the formation of syndiptio vesicles
morphology. The difficulty in accessing the pre-synapse has hampered attempts to directly visualize the furcpooigins of pres
which enable such exquisite pairing.

7R WKLV HQG RXU ODE KDYV -dble 3yHapRS fdi@ned; by ghDuSe/Hip@dcaripd heurons cultured on micropatt
host substrates coated with synaptogenic proteins. Xenapses show all the characteristics of a synapsetlgnubakove ukeo dire
behavior of proteins involved in compensatory endocytosis. Xenapses lend themselves to unroofing, rexaalingesuEabéthe m
to be studded with pre-assembled Clathrin structures, consistent with a pre-sorted and pre-assembleddie@RiRetRelredvable
endocytic structures.

We have further combined this preparation with CRISPR-Cas9 to endogenously label Dynamin |. This engipeedthe stud
compensatory endocytosis at an unprecedented spatial and temporal resolution. Dynaminedepenedeas fissgyaet, quantal
events, demonstrating the rate of endocytosis to be determined by the number of vesicles retoietietk wétthiprathanit by an
intrinsic value. While Dynamin was recruited to the membrane within subsecond timescale following a single action potential,
assembly and fission, evidenced by gradual increase in fluorescence followed by rapid collapse, occurred over many second:
duration of ~ 4 seconds at physiological temperature (Figure 1).

Disruption of actin polymerization by Latrunculin A increased the pinch off time to ~6 seconds, suggesting a roleci@taictin as a
during the scission process. Finally, cross-correlational analysis with overexpressed and orthogonally labelled Gtathrin reve
dependent fission to be Clathrin-mediated. These results takeastaysttadow over the existence of the Dynamin-dependent a
Clathrin-independent ultrafast endocytic mode proposed to predominate at physiological temperature.

These observations advance Dynamin-mediated vesicle scission as the rate-limiting step in endocytosis, with the preass
providing an element of speed advantage for the rapid, high fidelity retrieval of synaptic vesicles. The full potentiehlifedir systen
by investigating the choreography of other key endocytic proteins relative to Dynamin.
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Figure 1
Sample traces of single Dynamin-mediated fistidn ma&ponse to
stimulus (1 AP).

OS 03-06
A Noelin-organized extracellular network of proteins required for constitutive and context-dependent
anchoring of AMPA-receptors.

Jochen SchweikSami Boudkkazline BrecheNaoki NakayaVolfgang BildAstrid KollelyéJwe SchulieAkos
Kulik, Stanislav Tomaeyernd Fakler

1 University of Freiburg, Institute of Physiology Il, Freiburg, Germany
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3 University of Freiburg, Signaling Research Centers BIOSS and CIBSS, Freiburg, Germany

Question

Fast excitatory neurotransmission and its context-dependent dynamicsutieitakdofuptbcessing, propagation and storage of
information in the brain are mediated by AMPA-type glutamate receptors (AMPARS). TheJocrigtdibiptesigesptic and extra-
synaptic sites and finally be stabilized by distinct anchoring mechanisms. Best characterized is anchoring on the cytoplasn
AMPARs may bind to various constituents of the postsynaptic density (PSD) via PDZ-interactionsR®P thefuaiigiliiihe TA
PROHFXODU QDW XU H-vide &ctiuexeQttaxcellular Bnohhr & GnEdlspasRioning and stabilization of AMPARS inde
of their GluA-composition and is expected to be fundamental for constitutive and activityedgggneptit ¢raritemission has so

far remained unresolved.

Methods

Here, we used high-resolution proteomics together with functional (electrophysiology in acute brain slices) and morpholo
(immuno-EM and light microscopy) to identify the Noelin-family of secreted proteins as critical elements fat stahéjricg AMP/
membranes.

Results

We found that distribution and dynamics of AMPARS in the plasma membrane are controlled by Noelins, a three-member fam
secreted proteins expressed throughout the brain. Noelin tetramers bind to the extracellular portion of allvétluAgmateins, al
distinction for GluA4 versus GluAs1-3 and interconnect them in a network-like configuration witth ancgetynbiareratechored
proteins including Neurexinl, Neuritinl, and Seizure 6-like. Distribution of AMPARs was analyzed in freeze{im@&® replica

region using electron-microscopy combined with immunogold-laelliGiuBy antibody in knockouts of Noelins1-3. In the absence
Page 65 of 290



ORAL SESSIONS Abstract Booklet | DPG 2023

of Noelins the number of AMPARSs in the surface membrane was largely reduced both in synapses, as tielsigéssiofextra-sy
dendrites and the number of silent synapses increased by two-fold. Similarly, amplitudes of spontane@GsafsiE Rfitature El
MEPSC) were reduced in the hippocampus and the cerebellum in a cell-type dependent manner by 35-70%. Difearesnt from Al
SEPSCs mediated by NMDA-type glutamate receptors (NMDARS) or sIPSCs thoepgbr SWe® not affected by the deletion of
Noelin1-3. Furthermore, Noelins are required for activity dependent plasticity. The stimulation of SchafféAdq|atiézelso(CA3-tc
trigger a stable LTP in the absence of Noelinl or Noelin1-3.
Conclusion®ur results uncover an endogenous mechanism for extracellular anchoring of AMPARS and establish Noelin-organi
as versatile determinants of constitutive and context-dependent neurotransmission.

References

[1] Diaz-Alonso, J., and Nicoll, R.A. 2021, AMPAtraitieging and LTP: Carboxy-termini, amiremteimAIRPs. Neuropharmaca®g$08710.

[2] Watson, J.F., Pinggera, A., Ho, H., and Bre2fi2]1, AMPA receptor anchoring at CAl sydepsesined by N-terminal domain and TARP gamma8

interactions. Nat Comm215083.
[3] Greger, I.H., Watson, J.F., and Cull-Car04 &.Structural and Functional Architecture ojpeviBlatdmate Receptors and Their Auxiliary Proteins.

Neuror94 713-730.
[4] Huganir, R.L., and Nicoll, R.A. 2013, AMPARapticchiasticity: the last 25 years. RGutoa-717.

0S 03-07
The lipid transporter ORP2 regulates synaptic neurotransmitter release via two distinct mechanisms

Marion Weber-Boy¥alana KréllThorsten Trimbydhlesa M. OlkkoAérChristian Rosenmiund

1 Charité - Universitatsmedizin Berlin, Institut fir Neurophysiologie, Berlin, Germany
2 Minverva Foundation Institute for Medical Research, Helsinki, Finland
3 University of Helsinki, Helsinki, Finland

Cholesterol is crucial for neuronal synaptic transmission, assisting in the molecular and structural organization of lipid rafts, iol
exocytic proteins. Although cholesterol absence was shown to result in impaired neurotransmission, how cholesterol locally
route of action is still under debate. Here, we characterized the lipid transfer protein ORP2 in murine hipjecshowpahateurons.
ORP2 preferentially localizes to the presynapse. Loss of ORP2 reduced presynaptic cholesterol levels by 50%, coinciding w
reduced release probability, enhanced facilitation and impaired presynaptic calcium influx. In addition, ORP2 displayted a chole
independent function in regulating vesicle priming and spontaneous release, likely by competing with Munc18-1 T@ Syntaxin
conclude, we identified a dual function of ORP2 as a physiological modulator of the synaptic cholesterol contentpfand a no
neuronal exocytosis.

OS 03-08
TRPV1-dependent nocifensive behavior in larval zebrafish reveals thermal hyposensitivity as a sensory
marker of diabetic peripheral neuropathy

Jonathan R. HusKKatrin Bennewjtdta Binzénlens Kré|IRolf-Detlef Treédé&/olfgang Grefftath

1 Mannheim Center for Translational Neuroscience, Medical Faculty Mannheim, Heidelberg University, Department of Neurop
Mannheim, Germany

2 European Center for Angioscience, Medical Faculty Mannheim, Heidelberg University, Department of Vascular Biology and
Angiogenesis, Mannheim, Germany

3 European Center for Angioscience, Medical Faculty Mannheim, Heidelberg University, Department of Cardiovascular Biolog
Germany

Introduction
Diabetic peripheral neuropathy (DPN) affects 30 % of diabetes patients and is characterized by numbness, parastdsesia and
spontaneous pain (Sun et al., 2020). While most rodent models of DPN develop a gain of function, in quagtitadstelieNsory te:
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patients present a loss of small fiber function defined by increased thermal thresholds (Themistocleous et al., 2016)elHere, we
method to quantitatively analyze nocifensive responses to radiant heat stimuli in larval zebrafish. We examinedthke role of
detection of noxious heat and the change in thermal threshold in different zebrafish models of diabetes mellitus.
Methods
We stimulated zebrafish larvae at 96 hours post fertilization (hpf) with a near-infrared diode lasey Geehidter)-&ifolehdifferent
intensities (150 ms, 18-88 mW, 5 stimuli each) to determine a stimulus response function. Wildtype emltihytrpuwdesdiiected
glol or control morpholino oligonucleotides to study the role of TRPV1 in vivo, or model diabetes by impaired pancreatic deve
or methylglyoxal scavenging (glol). Larvae were also incubated in 10, 20 or 40 mM glucose or mannitol, or 50, 200 or 500 ml
(MG) from 24 to 96 hpf. For rescue, pdx1l morphants and glucose incubated larvae were immerggaemite@niboypet
PK11195 (10 mM). Extra sum-of-squares F test was conducted with Prism 9 (GraphPad, USA).
Results
TRPV1 knockdown (threshold (mean = SD) 62.5+6.5 mW) results in an increased heat pain threshoddtes coonphaadsto
(threshold 28.6+4.4 mW, p<0.0001), stressing its relevance for the transduction of noxious heat irphisotB&EiD. pH4 0 moN)
as well as glucose incubated larvae (10 mM: 42.3+4.7 mW, 20 mM: 40.8+4.6 mW, 40 mM: 44.5+4&drh@4t geomtimerstzolds
as compared to control morphants (33.3+3.6 mW), wildtype (31.2+3.5 mW) or mannitol incubat&3.&digalsn{ad) 20MnM
36.0£3.8 mW, 40 mM 39.2+4.3 mW, all p<0.0001). Since glucose-dependepiesféattsiVogrEK11195, and a similar phenotype
was observed in glol knockdowns (45.5+4.9 mW) and MG incubated larvae (50 mM 47.3£4.9 mW VZ0B00IVhBD 3-8/ 10
mW,; all p<0.0001), MG seems to cause sensory loss downstream from glucose.
Discussion
Nocifensive behavior in response to radiant heat in larval zebrafish depends on TRPV1 as marked thermal hiposkdsitinity occu
animals. Further, all tested zebrafish diabetes models display a loss of small fiber function as measured inessiagDIRF patient:
potential as a translational model in contrast to rodents. MG acts as an important downstream meuatiatdroh sheltiébelop
sensory loss in DPN. This loss of function contrasts with thermal hyperalgesia in MG-driven rodent models of diabetes, whicl
to be driven by a facilitation of nociceptivefinagr{Bierhaus et al., 2012).
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OS 04 | At the Heart of the Matter: Cardiac Physiology and Pathophysiology

0S 04-01
In left heart disease, elastin degradation impairs pulmonary arterial biomechanics and promotes pulmon:
hypertension
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Left heart failure is a global pandemic that affects 20% of all adults >40 years of age worldwide. Pulseramgdrypterieftsion
heart disease (PH-LHD) is a common complication that contributes relevantly to left heart disease ih¢ifa)itp@idigcnunts

for 65-80% of all pulmonary hypertension (PH) cases. However, compared to other forms of PH, vasculatDampdelilyg in Pk
understood, and pharmacological interventions are lacking. In addition to increased pulmonary artedgbpirassiany (RAB)Ian
resistance (PVR), stiffening of pulmonary arteries (PAs) can aggravate PH by amplifying systolic pulse pdéesstotie dlodvreducin
thus causing a further increase in right ventricular (RV) afterload and distal vessel injury.

We assessed PA stiffening and underlying molecular mechanisms in PA samples of left heart disease (LHD) pd®idnts with a
Biomechanical testing revealed a 1.7-fold increase in stiffness and 1.4-fold reduction in strain in PHedHD Ipadikimyscoornpks:
Altered PA mechanics correlated positively with mean PAP. Extracellular matrix (ECM) remodeling id the BAsettffPétade
LHD patients, as PAs of LHD patients which had not yet developed PH already showed marked dysngdjoktdnnetpsties
fiber fragmentation and degradation, while further deterioration of elastic fibers in PH-LHD patientsimze assw erpedssitn

of fibrillar collagens crosslinked by advanced glycation end-products (AGESs). In ex vivo cultured human PAs, elastin stabili
polyphenolic compound pentagalloyl glucose (PGG) protected fibers from elastolysis and improved PA meahahitaldaioperties
of PH-LHD, nanoparticle-based targeted delivery of PGG improved PA biomechanics and normalizeldeR\d dyrcbpoilcso @arr
findings identify PA stiffening as a characteristic feature of LHD that contributes relevantly to the development ardetingression
extracellular matrix remodeling may present a promising therapeutic approach in PH-LHD.

Supported by the DZHK (German Centre for Cardiovascular Research) and the BMBF (German Ministry of Education and Re

OS 04-02
Pro-regenerative Feature of Fibroblasts During Early Postnatal Phase

Adrian GoldspinBulia NickeFabian EbachMauro Giacc@®ernd Fleischmaiviona Malek Mohamniadi
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Cardiovascular disease is the leading cause of death worldwide. A main reason is the insufficient regenerative capacity of the
replace dead cardiomyocytes. Loss of these contractile cells and their replacement with non-contractile fibrotic tissue leads to
function and heart failure. In case the adult heart is exposed to pressure overload, cardiomyocytes become hypertiagibic and ce
strongly proliferate, differentiate into myofibroblasts, and secrete collagen. This leads to cardiac hypertrophy and interstitial a
fibrosis resulting in comprised function.In clear contrast, neonatal mice, have the ability to regenerate thddutaneafiavénjury.
shown in earlier work that neonatal mice at postnatal day 1 (P1) are able to adapt to pressurdaneverkzadioraypoyte
proliferation. This capacity, however, is lost 7 days after birth when cardiomyocytes exit the cell cycle and pressure ove
cardiomyocyte hypertrophy and deterioration of cardiac function. Besides cardiomyocytes, fibroblasts, and endothelial cells al
different fashion to pressure overload when induced at P1 compared to P7 and adult mice. ygeofquredshet déetdoad induced

in P1 mice did neither cause fibrosis nor an increase in the number of fibroblasts in the heart, butesithareeeirang®gen
investigated the different response of cardiac fibroblasts to pressure overload at P1 and P7 and theiadaptivbutspoisehe

of the heart at P1. To this aim bulk RNAseq analysis was performed and analysis of the transcrigtiontly aftiiriodlastion of
pressure overload at P1 revealed strong expression of pro-angiogenesis and po-survival genes. The transcriptomic response
P7 mice upon pressure overload was completely different and was mainly associated with enhanced cell cycle activity. Bioinfc
revealed many genes related to secreted factors, which were upregulated in P1 fibroblasts. Gene ontology of th@eargenes inc
regulating angiogenesis, endodermal cell differentiation, the ERBB-2 signaling pathway, and anti-apoptosis effects. We explo
pathways by treating cardiomyocytes and endothelial cells with some of the P1 fibroblash séccatetidactdrsorroborate the
pro-proliferative, pro-survival and pro-angiogenesis effects of these factors. We identified, similar to a negsEtereion an heart
zebrafish, activation of collagen 11 and 12 in fibroblasts upon induction of pressure overload in €., SintitzotyintiMg weas
associated with endodermal differentiation and activation of Wnt signaling suggesting preserved fibroblast features and a
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regeneration in neonatal mice. Thus, our results support a critical role of neonatal fibroblasts in the adapeiveataspomseeof the
heart to pressure overload.

OS 04-03
Cardiac fatty acid oxidation after myocardial infarction is restored by insulin-like growth factont treatme

Andre HeinerEva Koster, Axel Godecke

Institut fir Herz- und Kreislaufphysiologie, Heinrich-Heine-Universitat Dusseldorf, Diisseldorf, Germany

Question

Cardiac remodelling after myocardial ischemia and reperfusion (I/R) is accompanied by alterations in substrate metabolism
failure development. However, the exact nature of the metabolic disturbances is incompletely understood.dvideatseffaots time-de
as well as regional differences within the heart might contribute to this lack of clarity. We and others describ&dribatidministr
like growth factor 1 (IGF1) preserves cardiac function after I/R, but it is unknown whether IGF1-treatment also affects car
metabolism after I/R.

Methods

Male C57BI6J mice underwent 45 minutes of LAD-occlusion or sham, respectively. Myocardial tissue was harvested 3, 7, or 2
to determine kinetics of metabolic alterations. In addition, IGF1 was administered for three days after ischemia by osmotic pum
the effect of IGF1 on substrate metabolism; and tissue was harvested at day 3 or day 7. Substratelysethbotissuradtained

from the interventricular septum, i.e. remote myocardium, by extracellular flux analysis in vibratome-cut intactGpaygéac tissue
consumption rates (OCR) were measured at baseline and after FCCP-stimulation in palmitate, glucose, and glutasiime enriche
a Seahorse XFe24 analyser. To determine long-chain fatty acid (LCFA) metabolism, CPT1 was inhibited sy mtetaiocdisrand gluc
by inhibition of mitochondrial pyruvate carrier (MPC) with UK5099. Data are mean+SD; n=5-6 animals per group.

Results

At day 3, I/R injury caused an increase in both basal OCR (66+8 vs. 51+8 pmol/min; p=0.02) as well as uhesupletl@CR (10
pmol/min; p=0.01) compared to sham, whilst no effect was observed at day 7 and 28, respectively. CPT1 inkasitifabyeztomoxir
reduction of uncoupled OCR in I/R compared to sham (62+9 vs. 49+11 pmol/min; p=0.09) at day 3. This increased contributic
fatty acids (LCFA) to overall metabolism in the I/R group was not found at day 7, and reverted at day 28 (I/R: 37+18, sham: 5
p=0.07). Administration of IGF1 increased basal OCR at day 7 by 39% compared to I/R group.stkétie espebutiosbGF1
treatment did not influence the effect of MPC inhibition at day 7 compared to I/R (49+19 vs. 47+17 pmol/min; ns). In contrast,
the effect of CPT1 inhibition at day 7 by 8QRv§628627 pmol/min; p=0.02).

Conclusions

Acute myocardial infarction affects substrate metabolism in the remote myocardium in a time-dependeranmmanreasasl seen b
LCFA oxidation in the early phase, and reduced LCFA oxidation at day 28, i.e. the chronic phase of cardiaeatemeodelling. |
strongly improves LCFA oxidation at day 7 after I/R, and thereby potentially contributing to the beneficial effeot@dé{ifrd. on carc

Funding: DFG SFB1116, A06 and S01

OS 04-04
Electrical auricular tragus stimulation induces release of circulating cardioprotective factors in healthy
human volunteers.

Helmut LiedetUmut Paket, Andreas Skyschally, Petra Kleinbongard, Gerd Heusch

Universitat Duisburg-Essen, Institut fir Pathophysiologie, Essen, Germany

Question
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Remote ischemic conditioning (RIC) induces vagal activation with subsequent release of cardioprotective faotorshizom the ¢
circulation and reduces infarct size. These humoral cardioprotective factors can be transferred with plasnaa-diahmate from
undergoing RIC to isolated rodent recipient hearts where they reduce infarct size. Electrical auriculaATrapastbaatation (
demonstrated to reduce myocardial injury and to improve contractile function in patients with acute myocadial Bifastion. W
RIC, induces release of cardioprotective factors into the circulation is unknown.

Methods

Healthy volunteers (3 females, 7 males, 26+5 years) were randomized to receive ATS or RIC, respectively, withtwa interval
weeks between protocols. ATS was induced by bipolar electrical rectangular pulses of 200 us width and a frequency of 30 Hz
(5.5£0.81 mA) was set for each volunteer to not be perceived as uncomfortable. A microprocessor-caocattylledesinepiegeriod
the stimulation signal after 5 s of stimulation for 5 s. ATS was continued over 30 min. RIC by 3 x 5 mimbédimoh @e260re cuff
mmHg on the left upper arm/ 5 min deflation served as a reference to induce the release of casdidpnoiesineddcamples
were taken before and 60 min after ATS or RIC, respectively, and used to prepare plasma-dialysates (1ff&0 fdiaBsis, against bu
off 12-14 kDa). Plasma-dialysates from samples taken before and 60 min after ATS or RIC, respefin@Isiwers irdolseed
pressure-constant perfused rat hearts followed by 2 min washout before global 30 min ischemia/ 120 atisizepedsasion. In
demarcated by triphenyl tetrazolium chloride staining and calculated as percent of ventricular mass.

Results

With infusion of plasma-dialysate before ATS, infarct size was 30.9£4.5% of ventricular mass and natithffefesioinoofi tha
plasma-dialysate before RIC (35.8+5.8%). Infusion of plasma-dialysate after ATS reduced infarct sizetodi@Bate&de This
effect was similar to that seen with infusion of plasma-dialysate after RIC (20.1+£3.5%).

Conclusions

ATS induces the release of cardioprotective factors into the circulation of healthy volunteers. Plasma-drilgsatspattrel,S or
reduce myocardial infarct size by the same magnitude in ex vivo isolated perfused rat hearts with global ischemia/ reperfusior

Infarct size in isolated perfused rat hearts wiitision of plasma-
dialysate from samples taken

Plasma-dialysates were infused into isolated penfesed fat 8 min
before hearts were subjected to 30 min global i$20emi

min reperfusion. Individual symbols indicate samglestalke sam
individuum. Each volunteer was subjected to APEotodRIE
performed in random sequence with a minimum intewak&s
betweeen the respective protocols. *p<0.00lef@esUsTiS or before
RIC, respectively; one-way ANOVA for repeatethmaaswith
J)LVKHUuV OHDYV WsYdstpt tdsED QW GLIIHU

References
[1] Lieder HR, Tsoumani M, Andreadou |, ScheahkG Heleinbongard P. Platelet-Mediated Tr@asfiéombtection by Remote Ischemic Conditioning and
Its Abrogation by Aspirin But Not by Ticagreloas€&rdige Ther. 2022 May 21. doi: 10.1007/s1:0534522

Page 70 of 290



ORAL SESSIONS Abstract Booklet | DPG 2023

[2] Lieder HR, Tuller P, Braczko F, Zandi A, Kemgém&dhn M, Heusch G, Kleinbongard P. BioassaysbCHrdioprotective Factors Released by Remote
Ischemic Conditioning in Patients Undergoing CtennBgpass Surgery. J Cardiovasc PharmacolZ ban-R@2;27:10742484221097273. doi:
10.1177/10742484221097273.

[3] Yu L, Huang B, Po SS, Tan T, Wang M, Zhgu3, YMan S, Zhou X, Li X, Wang Z, Wang S, JiarigeiellTragus Stimulation for the Treatment of
Ischemia and Reperfusion Injury in Patients With 8{TE&s@tien Myocardial Infarction: A Proof-ofStodgepfACC Cardiovasc Interv. 2017 Aug
14;10(15):1511-1520. doi: 10.1016/j.jcin.2017.04.036.

[4] Lieder HR, Kleinbongard P, Skyschally A, leagél€ititian WM, Heusch G. Vago-Splenic Axis rar&iduoatidn of Remote Ischemic Preconditioning in
Pigs and Rats. Circ Res. 2018 Oct 26;123(10)3.1di:-11061161/CIRCRESAHA.118.313859.

OS 04-05
Hypertrophic Cardiomyopathy mutation R723G enhsliYdt¢8nRNA stability

Kathrin Kowalski, Jirka Baustian, Julia Rose, Valentin Burkart, ThAediidirtig
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Hypertrophic Cardiomyopathy (HCM) is mainly caused by mutations in sarcomeric proteins. More than a third ofygeysatients al
for mutations in thtY'HZJJHQH HQFR G PR VIIRY KWHKOHMYHEK Beti€pts can express unequal fractions of mRNA ar
protein from mutant and wildtype alleles. High fractions of mutant mMRNA can be associated with severe disease courses.
patients with mutation R723G exhibit such a so-called allelic imbalance of on average 67% mutaritl#rFr8BMAvitige
increased fraction of R723G-mRNA could either be caused by enhanced production or by decreased degradation.
Preliminary RNA-FISH analysis on patient-derived hiPSC-CMs with mutation R723G using a mutation-spbaifidg#at®®sndicate
of the transcribed alleles encoded for the R723G-allele. In addition, co-transfection of expression-udotdidtype R7RBE- ia
HelLa cells with subsequent allele-specific RT-PCR showed that both mRNAs were produced in comparable amgests. These
that mutation R723G has no effédiY6YmRNA production rate. To address RNA-degradation, we inhibited mRNA product
Actinomycin D and subsequently quantified non-degraded R723G- and wildtype-mRNA by RT-qP&Re\WeRI2dGameatative

to wildtype-mRNA over time, corresponding to a 1.5-fold increase in R723G-mRNA half-life. firhis ipraksugéatdidewith an
altered secondary structure of the mRNA with mutation R723G aSHIi@WwWri-BdiroxyH acylation analyzed by primer extension
(SHAPE) analysis. Our results suggest that mutation NRYRI&térs mRNA-secondary structure, which enhances R723G-mRI
stability and thereby causes allelic imbalance in HCM-patients.

OS 04-06
Dysfunction of human cardiac ventricular myosin due to light chain-2 mutation D166V associated with
Hypertrophic cardiomyopathy (HCM)

Faris Mehdawiianbang Wang, Emrulla Spahiu, Petra Uta, Theresia Kraft, Arnab Nayak, Mamta Amrute-Nayak

Medizinische Hochschule Hannover, Institut fir Molekular- und Zellphysiologie, Hannover, Germany

Hypertrophic cardiomyopathy (HCM) is an autosomal-dominant genetic disease of the heart muscle charactérizeddfty hypert
ventricular wall and interventricular septum, often causing diastolic dysfunction. Clinical phenotype encompasses symptoms st
cardiac arrhythmia, syncope or even sudden cardiac death (SCD) in young individualdViMiuBg¢inaghattkacodes ventricular
myosin light chain-2 (MLC2v) are linked to HCM. MLC2v is a key component of the ventricular force-gefiecatidigomoipgnote
Point mutation Aspl66Val (D166V) in MLC2v (D166V-MLC2v) is associated with a severe HCM @Dty peyanc ¢ eee.

Our aim is to understand how the mutation causes motor dysfunction that leads to left ventricular hypéreagHyratidmipaired
affected patients.

To investigate mutation-induced changes in motor function, we established a reconstitution approach and gebegaiad myosin
mutant MLC2v of human origin. The function of the wild type and mutant motors is studied using actin filadegrgreeiinedssay
conditions. In this assay, the movement of fluorescently marked actin filaments (F-actin) on the lawn oftyma ¢ T)itdddoos wild

is similar to the unloaded shortening velocity at the sarcomere level in cardiomyocytes. Our preliminary results suggested an in
of F-actin driven by D166V-MLC2v MUT motors. Furthermore, native thin filaments (comprising actin: tromemkasiantroponir
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ventricular tissue were used to assess the calcium sensitivity of the thin filaments driven by MUT motors. Changes in gliding sf
of altered chemomechanical features of MUT motors, which will be probed using optical trapping-based singtebimgecule st
functional defects in MUT ventricular myosin comprising myosin heavy and light chains of human origin are exipeatgd to rev
trigger for disease development.

A comprehensive understanding of the mutation-specific impairment of overall motor function is fundamental to develo
pharmacological therapies for HCM to curb disease progression.
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Question

The capacity of neonatal left ventricular (LV) myocardium for adaptive regeneration following injury or plessungideigrioad h:
recognizéd However, it is unclear whether the right ventricular (RV) myocardium has similar plasticity in the maenajatyperiod a
and regenerative response of one ventricle affects the other ventricle. RV pressure overload of varying degréemsigia comm
neonatology and pediatric cardiology that tasdeace disease or even #datbontrast, surgically induced elevation of RV pressure
by pulmonary artery banding has been shown to enhance LV function in young children with dilatédtcatdgjbrihepatlgcular
mechanisms by which pressure overload of the RV can improve the LV function remain unknown, this evidence indicates a g
the RV and the existence of ventricular crosstalk shortly after birth. To investigate the plasticity and refgiiecRAtice poimeihl
WR WKH /9 DQG WR H[BORBWVLQW HYWDEWUVRXGDD VXUJLFDO QHRQDWDO PI
Methods

In CD1 mice at P1, anesthesia was induced by isoflurane and maintained by hypothermia. For nPAB, tleeyniii®Aubnonary ar
the aorta were carefully separated. A suture was placed around the MPA (Fig. 1) and then tied ane@ulica piacsthictidegrthe
lumen to the size of the needle. As controls, either LV pressure overload was induced by neonatal trangve(sd A@tiorconstric
mice were Sham-operated. In all groups, echocardiography was performed at P7 and P14 to confirm the positioning of the co
assess RV and LV function. At P14, hearts were collected for histological analysis.

Results

Echocardiography confirmed a constriction of the MPA with Doppler measurements showing a markddbitynaczassdrftow ve
banding. As a result, the RV wall was thickened and the septum was deviated to the left (Fig. 2). Interestingly, img afso found
the LV of about the same extent as after nTAC. In mice after nTAC, however, RV wall thickness remained untdateyed. Intere
of NPAB or nTAC did not induce cardiomyocyte hypertrophy or fibrosis in the RV and the LV but enhanced angiogenesis in bc
Conclusions

We established nPAB in CD1 mice at P1. In echocardiography and post-mortem imaging, we obsé&athdvahickes wghafut
cardiomyocyte hypertrophy or increased fibrosis. This suggests that RV pressure overload not only leads to an aBafitive resp
but also triggers a response in the LV, indicating interventricular crosstalk. With nPAB, we are cbliesd stustmie dieeonatal

RV pressure overload in an animal model. Using this model, we aim to further understand the mole&®Naplastiatipnemis of
ventricular crosstalk, which may ultimately be therapeutic targets for children with RV pathologies.
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Figure 1

Intraoperative view after passing a thread bemeath tulmonary
arteryl: main pulmonary artgrgortic arcB; ductus arteriosus
(obliterated)

Figure 2
Increased right ventricular wall thickness and afetiation
intraventricular sept®Y.right ventricley: left ventricle
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Implementing peer-assisted cardiac ultrasound demonstration in the practical heart physiology class
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Question

Previous studies have successfully used ultrasound to demonstrate concepts of cardiac physiology (1, 2). However, these te
have only been offered to a limited number of students. The goal of this project was to implement atteachinigdbmabaito
could be made available to a full cohort of 270 students.

Methods

A30PLQXWH FDUGLDF XOWUDVRXQG GHPRQVWUDWLRQ ZDV LQWHJthBWerm& LQV
EORFN 3SKHDUW SK\WLRORJ\" RI W-K3studehisREEGattérdedivevdéiidnstrationJdR 4 SotatiRgl basis, so «
one ultrasound machine was needed. The demonstration was performed by a trained student tutoyurBeeufioit wsasf dimethe
dynamic changes of the left side of the heart. Topics covered included diastolic and systolic characteristics, vallwaantianges,
aortic valve dynamics. The concepts of end-diastolic volume and end-systolic volume were also dentonst@ited Hred used
calculations of stroke volume, cardiac output, and ejection fraction. The relationship of E/A ratioiduégrddinghatventr
normofrequency as well as tachycardia were used to demonstrate diastolic function.

Students were asked to report their level of agreement to eight statemenisfo(wéeoalk oistrongly ageeagree3 = neutral,

4 = disagree, arkE strongly disagree) after the ultrasound demonstration. They could also leave additional comments. The
practical was conducted two years in a row. Year 1 (Y1) received the questionnaire 6 weeks after {N@)practosddtbar 2
guestionnaire on the day of the practical. The mean agreement score (MAS) was calculatedtingsi&)ing dieanswers and
dividing by the number of students. MAS is given in brackets for both years (Y1, Y2) separately.

Results

68 students of Y1 (response rate 29%) and 93 students of Y2 (response rate 36%) fully conmalietedvibst gtiesdéints found the
practical interesting (Y1 = 1.49, Y2 = 1.08). The course contributed to a better understanding bf33land Byh¥r interest (Y1

= 1.65, Y2 = 1.38) in cardiac physiology. The amount of time (Y1 = 1.79, Y2 = 1.37) and c¥2tenl 3) wér&xonsidered
appropriate. The student tutors provided the content competently (Y1 = 1.65, Y2 = 1.06). Most sheleots segyveas wkatul in

their medical training (Y1 = 1.63, Y2 = 1.22) and that the practical should also be offered to future years (Y1 = 1.39, Y2 = 1.0
Conclusions

The cardiac ultrasound demonstration was well received by students and tutors, respectively, and should be &fereditt future \
limited resources (one ultrasound machine; student tutor; 30 minutes of time) ultrasound can be implememegtticaht physiol
enhance interest and understanding of the heart dynamics.
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OS 05 | Vascular Reactivity

0OS 05-01
Endothelial basement membrane remodeling regulates smooth muscle cell hyperplasia in pulmonary
hypertension due to left heart disease

Netra Nambiar Veéti Tara Gransdr Shao-Fei g1 Robert SzuldekVolkmar Fafk Mariya M. Kucherériko
Wolfgang M. KibFkey Christoph Knosalla

1 Charité - Universitatsmedizin Berlin, Institute of Physiology, Berlin, Germany

2 CharitétUniversitatsmedizin Berlin, Department of Cardiothoracic and Vascular Surgery (DHZC), Berlin, Germany
3DZHK (German Centre for Cardiovascular Research), Partner site Berlin, Berlin, Germany

4DZL (German Centre for Lung Research), Partner site Berlin, Berlin, Germany

Introduction:Pulmonary hypertension due to left heart disease (PH-LHD) is first initiated by passive congestiteftdidaaod from

into the pulmonary vasculature, but subsequently progresses by pulmonary arterial (PA) remodeling. rized|étyesnwoottaracte
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muscle cell (SMC) hyperplasia (SH), yet underlying pathomechanisms are so far little understood. Hezerolee cidtiressed
endothelial cell (EC)-derived basement membrane (BM) in regulating the SMC phénotype in PH-LH

Methods and ResultBy histological analysis of human PA samples collected during heart transplantation, we identified intim
hallmark of PH-LHD. SH increased PA wall thickness up to 10% and correlated with mean pulmenanyicateriphpretiial

role in PH pathogendsisitreevaluation of SMCs isolated from PAs of PH-LHD patients revealed a significant increase in cell
and proliferation as compared to control SMCs. Further transcriptome analyses and immunohistological detettigrrof\BM marl
and laminin in PAs identified BM remodeling as an early event in PA remodeling in LHD patients pridetsipalifRitpandyper
SH. Based on these findings we hypothesized that early remodeling of the endothelial BM may trigdavi SHinliyr atibvaracidg
proliferation. Consistent with this idea, EC-produced decellularized BM from PAs of LHD patients witlobfer&idrinarshsed pr
migration in control SMCs, while control BM inhibited these responses in PH-LHD SMCs. We next consalenedngiiRel, a me
transcriptional co-activator of the Hippo signaling pathway, as potential mediator of BM effects on SMCs. Incréaged nuclear
was detected in LHD without PH and PH-LHD SMCs. Cionditnugiigreriments showed that decellularized BM produced by ECs
LHD patients with or without PH increased nuclear YAP-1 in control SMCs, while control BM decreased it in PRilitiin SMCs.
by Verteporfin decreased YAP-1 nuclear translocation in isolated primary SMCs and attenuated trse BivSikikiLipealifecatian

and migration.

ConclusionOur findings identify remodeling of the endothelial BM as an early event in PH-LHD development that drives SMC
and migration via YAP-1 activation, thus promoting SH. BM remodeling and downstream YAP-practistigriheregenttic
targets for preventing SH in PH-LHD.

This research was supported by the DZHK, the BMBF, the DSHF, the DGK, and the DFG.

OS 05-02
Piezol in Pulmonary Arterial Smooth Muscle &eltsitical player for the Development of Pulmonary
Hypertension

Fenja KnoeppShariq ABidAmal Houss&jriimmanuelle Boralisabeth Maréoisarissa Lipskgidalika Arhatte
Edyta Glogowskalora Vienngysimone KrauKarin QuahDagmar Fenner-Nalorbert Weissmarieric Honoté
Serge Adrvst

1 Justus Liebig University, Excellence Cluster Cardio-Pulmonary Institute (CPI), Giessen, Germany

2 INSERM U955, Département de Physiologie-Explorations Fonctionnelles and DHU A-TVB Hépital Henri Mosmdog, APHP, Cre
3 Université Cote d'Azur, Centre National de la Recherche Scientifique, Institut national de la santé et de la recherche médica
Pharmacologie Moléculaire et Cellulaire, Labex ICST, Valbonne, France

4 Justus Liebig University, Institute for Lung Health (ILH), Giessen, Germany

Question

Pulmonary hypertension (PH) is a life-threatening and progressive, but yet incurable disease. The hallmarks of PH compri
contraction and ii) excessive proliferation of pulmonary arterial smooth muscle cells (PASMCs). A major sti@allaseto whict
exposed during PH development is altered mechanical stress, originating from increased blood pressure, changes in blood fl
a progressive stiffening of pulmonary arteries. Mechanosensitive ion channels, e.g. Piezol, perceive such rnracltateal stimu
them into a variety of cellular responses, including contractility or proliferation. Thus, the objective of the glueseatiestiuely was |
specific role of Piezol in PASMCs for PH-development and progression.

Methods

The role of Piezol in PH-development was assessed in a) PASMCs and lung tissues from pulmonapatigptstassiat @2H)

b) two mouse strains characterized by SMC-specific, conditional Piezol knock-out. Taking advantage of tspseifitraiois, the S
of Piezol in PH-development and progression was \dasegseiiments in isolated, perfused and ventilated mouse lungs, w
myography and proliferation assays.iRimaitiunction of SMC-specific Piezol knockout was evaluated upon induction of chronic h
induced PH (CHPH) in these mice.

Results
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Piezol expression and proliferation was enhanced in PASMCs from PH-patients. SMC-specific PiezedleiatigirCRsaswhfirm
patch clamp recordings, prevented the hypoxia-induced increase in proliferation. Moreover, Piezol-knockaidtioeguced va
hypoxic pulmonary vasoconstriction (HPV) in particular, in isolated, perfused and ventilated mouse |ludgs, puidodheligl-den
arteries and hemodynamic measureimevit®@ Consequently, Piezol-deficient mice were significantly protected against CI
development with ameliorated right heart hypertrophy and improved hemodynamic function.

Conclusions

This study provides evidence for Piezol expressed in PASMCs being critically involved in the pathogenelisaufridllingost like
pulmonary vascular tone and arterial remodeling.

OS 05-03
The role of the Secreted Modular Calcium Binding protein 1 (SMOC1) in endothelial-to-mesenchymal
transition and myocardial infarction

Fredy Delgado Lago8ardia Amirmizadriin UkanBeate FisslthdldRalf Brandgdviauro Siragusingrid Flemihg

1 Goethe Universitat, Institute for Vascular Signalling, Goethe Universitat, Frankfurt am main, Germany
2 Goethe Universitéat, Institute for Cardiovascular Physiology, Frankfurt am Main, Germany

The author has objected to a publication of the abstract.

OS 05-04
The long non-coding RN#, ) -AS1forms DNA:DNA:RNA triplexes to regulate endothelial cell function

Matthias S. Leisegahdasleen K. Bainsimothy Warwickames A. QdNina M. Krads&andra Serediriskihao-
Chung KdpStefan GuntheNevcin Sentirk Cetiimederike BdpSoni S. Pullam$ettiavia Rezerid®alf Gilsbath
llka WittigIngrid Gruminteodora Ribarskdvan G. Cosfddarald SchwatpRalf P. Brandes

1 Goethe University Frankfurt, Institute of Cardiovascular Physiology, Frankfurt am Main, Germany

2 Goethe University Frankfurt, Institute for Organic Chemistry and Chemical Biology, Center for Biomolecular Magnetic Reson
Frankfurt am Main, Germany

3 RWTH Aachen Medical Faculty, Institute for Computational Genomics, Joint Research Center for Computational Biomedicin
Germany

4 Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany

5 German Cancer Research Center DKFZ-ZMBH, Division of Molecular Biology of the Cell I, Heidelberg, Germany

6 Justus Liebig University, Department of Internal Medicine, Gie3en, Germany

7 Oslo University Hospital, Oslo, Norway

Question

The phenomenon of DNA:DNA:RNA triplex formation through Hoogsteen base-pairing has ipegitradysteves| iout its
occurrence and potential impact on cellular function remain subject to debate [1]. Additionally, the physiological relevance, me
of action, and associated protein complexes of triplex-forming long non-coding RNAs (IncRNAs) are QuiruitjecsiooavEs 2].

to identify IncRNAs that are functionally significant in human endothelial cells by investigating those foathBAtTENFiRiM A0
triplexes.

Methods & Results

We used bioinformatic techniques, RNA/DNA pulldown, and biophysical studies to identify significant DNA:DNA:RN# triplex-fc
in human endothelial cells. The IneRNAAS] which is positioned antisense to the importantlH@pexaF LEOH IDFWRU
identified as a top hit. Knockdown or CRISPRI of the IncRNA in endothelial cells enhanced angiogenic capacity, while ove
CRISPRa had the opposite effect. The INcRNA was decreased in endothelial cells from glioblastoma and fsoartenegs of pul
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hypertension patients. In contrast, reoxygenation after hypoxia)ind&diethe IncRNA reduced the expression of numerous genes
including EPH Receptor A2 (EPHA2) and Adrenomedullin (ADM), through DNA:DNA:RNAxcipéegéoohttorigex-forming
region ofr , ) -AS1with other known triplex-forming regions by CRISPR Architect abolished its effects on gene expression. Protei
studies revealed that ) -AS1binds to MPP8, a subunit of the repressive human silencing hlib\codpieling experiments
provided evidence that Exorl, 9f-AS1is crucial for its interaction with the C-terminal domain of MPP8. ATAC-Seq analysis sub:
to +,) -ASilknockdown, CRISPRI, CRISPRa, or LentiCRISPR KO revealed that the IncRNA functions as aBHdaptpidrr the Hl
onEPHAZNJADM

Conclusions

As demonstrated by ) -AS13], DNA:DNA:RNA triplex formation plays a role in vascular tissue by regulating the angiogenic resj
is essential for controlling trans-acting gene expression through the recruitment of epigenetic silencing complexes.
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OS 05-05
Differential cGMP-reactivity of large and small vessels of mesenteric and nelaaltrsesc

Lubomir T. Lubomirg\René Mantk& Thomas Enzmandendrik Borgmgnlaf Grisk

1 Brandenburg Medical School Theodor Fontane, Institute of Physiology, Neuruppin, Brandenburg an der Havel, Germany

2 General and Visceral Surgery Clinic, Brandenburg Medical School Theodor Fontane, Brandenburg an der Havel, Germany
3 Faculty of Health Brandenburg, Brandenburg Medical School Theodor Fontane, Brandenburg an der Havel, Germany

4 Urology and Children Urology Clinic, Brandenburg Medical School Theodor Fontane, Brandenburg an der Havel, Germany

Question
The adequate response of the vasculature to stimulation of cGMP/PKG-system ensures the precise regulatiogaof blood fl
perfusion. The present study was undertaken to explore the cGMP-reactivity of large mesenteric anterEB0(lriV)Asufialinete
mesenteric arteries (SMA, <500um), large medullary renal arteries (MRA, >500um) aneras {CiRAerAEOUM), obtained from
patients recruited for surgical colon resection or nephrectomy.
Methods
Vascular diameter and contractility were measured by wire myography. Phosphorylation of the regulateof-2§ddia dight-cha
serin19 (MLES19) and targeting-subunit-of-myosin-phosphatase at phsphosites threonine 853 and seririe &6B YMPPT1-T85
S668) were determined by western blotting.
Results
Median vascular diameter, under pressure of ~100 mmHg was 404um in CRA, 83dpmrirSMRAMI3824 pm in LMA. Maximal
force, obtained under stimulation by 1 pmol/l tromboxaneA2-analogue, U46619 was 15.2+1.9 mN, 32.4+5.5 mN, 21.2+3.0 m}
mN, respectively. Submaximal force evoked by 60 (HB®IMEs ~85% in all groups. Application of increasing concentrations o
NO-independent soluble guanylyl cyclase (sGC) activator, cif@gt@yuaiol1)0induced concentration-dependent relaxation in al
groups. The dose responsiveness was similar in the mesenterig=27e52€l2 (BMA vs. 7.9+0.2 LMA), but the maximal relaxatior
(Fmay was significantly attenuated in LMA (41.2+4.3% vs. 65.0+4.1% respectively; p<0.001). lavaoekvwesselalp®similar in
MRA and CRA, (7.0+0.4 vs. 6.7+0.55.bua§ attenuated to a smaller extent (68.2+3.6% vs. 55.9+3.9%; p<0.05). While under
treatment by 1 pumol/l cinaciguat reducesS#8 ®y ~twofold in SMA (p<0.05), in LMA the same treatment reduced this phosphol
insignificantly (p=0.4). In SMA cinaciguat also increased the phosphorylation of the PKG site ob68Y Bllcdvilf Bdtl {8e
dephosphorylating effect of the compound on RhoA-protein kinase (ROK) site, MYPT1-T853 was equal.
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Conclusions

The present work reports a blunted LMA reactivity to cinaciguat. The underlying mechanism involves impaiped abitdy of the
dephosphorylate MEE19. Interestingly, cinaciguat is still able to reduce the ROK-pathway in LMA, but its ineffectieeness to re
point out the importance of ROK-independent pathways of myosin phosphorylation for maintenance of tone of large vessels.

OS 05-06
Impaired vasomotor function in mesenteric arteries of Ossabaw minipigs with a genetic predisposition to,
but without the phenotype of the metabolic syndrome

Chantal EickelmahrMichael Stufekserd HeuskPetra Kleinbondgard

1nstitute for Pathophysiology, West German Heart and Vascular Center, University of Essen Medical School, Essen, Germat
2 CorVus Biomedical LLC and CorVus Foundation Inc, Crawfordsville, USA

Question

The metabolic syndrome plays a major role in the development and progression of atherosclerosis. An eadyaselsifestation of
is endothelial dysfunction, which results in increased arterial contractile function due to an imbalance between relaxing and cc
> @ 7KH PLQLSLJ vwuDLQ 32VVDEDZ" LV FKDUDFWHUL]JHG E\ D diét R-BJWANeF S U
have investigated whether Ossabaw minipigs exhibit an impaired vasomotor function even before they develop a metabc
Therefore, we used isolated arteries of adult lean Ossabaw minipigs and, for comparison, adult Géttingen minipigs withou
predisposition.

Methods

In terms of the 3Rs of animal use in research [4-5], we included pigs which originally underwent cardioprotection studies. Mes
are characterized by a comparable receptor arrangement as arteries of other vascular territories, e.g. coronary arteries and tr
a useful bioassay preparation. Isolated mesenteric arteries of both minipig strains were harvested post mortem, dissected, an
wire small vessel myograph for isometric force measurements. Vasoconstriction to potassium chloride (KCI)-induced depol
vascular smooth muscle cells was induced (¥#%6€ ®i@/L and twice .20 mol/L), and maximal vasoconstriction to K&I (KCI
qguantified. Cumulative concentration-response curves were determined in x&§fonskL to 1% %04 pol/L norepinephrine.
Endotheliuaiependent anddependent vasodilation was measured in response to carbachol and nitropr@ssiadie £1 x 10
1x%0“pmol/L, each) after pre-constriction with norepinepkbDifmdl/L).

Results

Vasoconstriction in response to KCl was comparable between Ossabaw and Géttingen minipigs (Figure 1A). In ueigsgts from O«
vasoconstriction in response to norepinephrine was more pronounced than in those from Goéttingen minipigs (Figure 1B), 1
endothelium-dependent (Figure 2/&dependent vasodilation (Figure 2B).

Conclusion

Even before development of the metabolic syndrome, vasomotor function is impaired in Ossabaw minipigs, ediggesttiana genet
for the early development of a vascular dysfunction. Thus, Ossabaw minipigs may resemble the human situation.

Figure 1: Vasoconstriction in response to potasdilmnide and
norepinephrine

Data are presented as (A) boxplots and as (B) stexaatesrd errors.
The means + standard errors were calculatedriiges @f 1-6 vesst
per pig, respectively; 184 vessels from n=4€nGiitipggs and 118
vessels from n=30 Ossabaw minipigs; (A) unpaited-ttatigrr0.25
Gottingen minipigs vs. Ossabaw minipigs; (B) tatysispfvarianc
for repeated measures: #p=0.0012 Gottingen miDgsgbay.
PLQLSLJV )LVKHUTV OHDVWHNVWOLBFI
Gottingen minipigs.
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Figure 2: Endothelium-dependent and -independartileion

Data are presented as means + standard erroearnkhe standard
errors were calculated from averages of 1-3 @epgglsgspectively
(A) 97 vessels from n=37 Goéttingen minipigs aselsiamsn=29
Ossabaw minipigs; (B) 87 vessels from n=38 Gitiijpigsrand 58
vessels from n=27 Ossabaw minipigs; two-way favexigsisefor
repeated measures: #p<0.001 Goéttingen minipigbaxs. Aisgags,
JLVKHUYVY OHDVW VLJQLILFDQWVG I*| WW
minipigs.
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OS 05-07
Vascular smooth muscle epidermal growth factor receptor increases obesity-induced vastiolas alte
and renal end organ damage.

Barbara Schreie€hristian Stern, Sindy Rabe, Sigrid Mildenberger, Virginie Dubourg, Alexander Nolze, Michael Ge

Martin Luther University Halle-Wittenberg, Julius Bernstein Institute of physiology, Halle, Germany

Question

Diabetes mellitus type 2 as well as metabolic syndrome are associated with hypertension, most probably because of endocrin
of the adrenergic and the renin-angiotensin-aldosterone-system. It has &teeln thettbestpidermal growth factor receptor (EGFR)
contributes - as an important signaling hub - to cardiovascular function and disease. In this study we gmestigate sicteroédl of
(VSMC) and endothelial cell (EC) EGFR for blood pressure homeostasis, acute vascular reactivity and renovascular dysfunct
Methods

We generated mouse models with deletion of the EGFR in EC or VSMC. After 18 widR} af stydiatd( fat diet (SFD) various
structural (organ weight, vessel morphology, kidney morphology) and functional variables (Mulvany myography, pressure myc
as transcriptome changes were assessed. In an additional cohort of anaesthetized (Ketamine/Xylazin) animals intravascular
and heart rate was measured via millar cathetefurmpe load, angiotensin Il (ang Il) and phenylephrine (PE) stimulation.

Results

We show that VSMC-EGFR mediates obesity/ diabetes type 2-induced vascular dysfunction, remodelling and transcriptome
preceding renal damage. EGFR deletion in VSMC protects the animals from HFD-induced endothelial dysfaretion, creat
albuminuria. Furthermore, we demonstrate that HFD leads to marked changes of the aortic transcrigfmertaiimdShnGokddt
animals. We confirmed that deletion of the EGFR in VSMC leads to reduced blood pressure anska lheaheatmiacredume

load induced larger increases in blood pressure in VSMC EGFR KO animals than in VSMC &@Feoivieeatiadishe blood
pressure changes induced by high fat diet, thereby indicating a higher acute blood pressure response.

EC-EGFR deletion did not alter heart and lung weight, baseline blood pressure and aortic transcripRix#e ¢eg)eRegacting
vasoactive substances, the EGFR in EC seems to be without importance for ang Il action and to counteractdsdsrénduced |
increase upon PE stimulation.
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Conclusions

VSMC-EGFR contributes to HFD-induced vascular and subsequent renal alterations. Our results iRdiTatthphESOHEBF
VSMC-EGFR, is of minor and opposite importance for basal renovascular function as well as for high fat dietdedinceandascular
renal endorgan damage. We demonstrate that EGFR VSMC, but not EC EGFR, is of magbiorttipwtaaseular reactivity to
angiotensin I, catecholamines and volume as well as obesity-induced alterations of vascular reactivity.

This research was funded by the Deutsche Forschungsgemeinschaft with the grants GE905/19-2 & SCHR1450/2-4.
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OS 05-08
The role of promyelocytic leukemia protein in vascular inflammation and atherosclerosis

Gustav Steinemandanine Berkholz

Institut fir Physiologie, Universitatsmedizin Charite Berlin, Berlin, Germany

Promyelocytic Leukemia Protein (PML) is a multifunctional protein involved in many cellular processess such as gene regulati
cellular senescence, and tumor suppression. It forms so called nuclear bodies and interacts with variouyanetyio$ cetipksting a
activities. PML's roles in stress response and inflammation contribute to its significance in disease and therapeutic potential.
Vascular inflammation is a complex physiological response that plays a critical role in the paibagedesiasaflaridisorders,
including atherosclerosis. Inflammation within the vascular wall involves the activation of various immune cells, endothelial d
the release of pro-inflammatory cytokines and chemokines. Within this process, PML has emerged as a yateot#@l regulat
inflammation, presenting an intriguing avenue for further exploration.

Our aim is to shed light on the specific role of PML in vascular inflammation, with a focus on #$einsésplgppithdm(LDL) and

the intricate relationship with select chemokines and cytokines.

Our research highlights the specific relationship between PML, LDL, and interleukin-6 (IL-6) in human endothelial cells (ECs)
umbilical vein endothelial cells (HUVECSs) and EA.hy926 cells. We showed that LDL treatment induces the upregulation of PV
ECs. Subsequently, the elevated PML levels modulate IL-6 production and secretion in response to LDL.Oétigéetnic&ie interpla
PML, and IL-6 in human ECs contributes to the inflammatory response within the endothelium, a criticalnesenibfn the de
atherosclerosis.

Additionally we explored the interplay between PML, inflammation, and atherosclerosis, with a particular fokuesmaspecific cl
cytokines. Inflammatory stimuli, such as interleukin- D Q G L @GBWIHE), @ath Xnuc®the expression of PML and modulate if
interaction with chemokines, like interleukin-8 (IL-8). PML, in turn, can regulate the expression of pro-inflamsmasmylgienes, st
cell adhesion molecule-1 (VCAM-1) and intercellular adhesion molecule-1 (ICAM-1), thereby faalitaing thetivatontof
immune cells within atherosclerotic lesions.

Moreover, understanding the intricate role of PML in atherosclerosis, particularly in the context of LDLnmnegiboljsmldsd infla
great clinical significance. Dysregulation of PML-mediated processes can lead to enhanced LDL accumulation, foam cell
perpetuation of the inflammatory response within plaques.

Understanding the precise regulatory mechanisms by which PML modulates chemokines and cytokines provides crucial in
pathogenesis of chronic vascular diseases.gTRikdetmediated pathways may hold promise for developing therapeutic intervel
aimed at modulating the inflammatory response and mitigating disease progression.

OS 06 | Kidney & Gastrointestinal Physiology
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OS 06-01
Analysis of molecules perturbed by SGLT2 inhibition reveals kidney reconfiguration and metabolic
interorgan communication.

Anja Billing, Young KinVolker Vallgmarkus Rinschén

1 Aarhus University, Aarhus, Denmark
2UCSD, San Diego, USA
3 University Medical Center Hamburg-Eppendorf, Hamburg, Germany

Question

SGLT2 inhibitors, originally employed for hyperglycemia management, exhibit protective effects against renal and c
complications, irrespective of diabetes presence. The precise molecular mechanisms underlying these effects remain largel
cannot be solely attributed to their primary function of inhibiting renal glucose re-absorption. SGLT2 inhibitors, originally
hyperglycemia management, exhibit protective effects against renal and cardiovascular complications, irrespective of diabetes
precise molecular mechanisms underlying these effects remain largely unknown and cannot be solely attributed tof their prin
inhibiting renal glucose re-absorption.

Methods

To gain insights into these mechanisms, we employed LC-MS/MS to investigate various aspects, including the proteome, phc
gut metaproteome, metabolome, and SGLT2 interactome. For proteomics/phosphoproteomics analysis|abelirsg o MgIel6 - plex
free approaches with an Exploris 480 mass spectrometer (Thermo Fisher Scientific) connected to an(Uttdviate 508ieRSLC
Scientific) system. For untargeted metabolomics, we utilized a quadrupole time-of-flight Impact Il insteateehtoBritidezracon
Bruker Elute HPLC or an Agilent 1290 infinity HPLC device. Targeted metabolomics was conducted using a 6495C triple-qua
to an Agilent 1290 Infinity HPLC.

Results

We performed an extensive analysis of the proteome, phosphoproteome, and metabolome following one week of $GLT2 inh
in non-diabetic and early diabetic mice. We integrated data from multiple metabolic organs and body fluids, including the kidr
white adipose tissue, skeletal muscle, plasma, urine, and gut microbiota. The kidney exhibited the strongest and most signific
SGLT2 inhibitors in terms of metabolic signaling and transporter reconfiguration. Additionally, the gut raiceshiotios dilsplayec
bacteria taxa capable of fermenting aromatic amino acid levels and tryptophan, resulting in lower plasma levels of uremic tox
most prominently affected metabolites was p-cresol sulfate, a finding confirmed in cohort studies involving diabetic and heart
with reduced ejection fraction.

Conclusions

The metabolic communication facilitated by SGLT2 inhibitors reduced the presence of circulating waste productsesuch as p
consequently reducing the need for renal detoxification. This, combined with decreased glucotoxicity in the proximal tubule
downregulation of apical transport activity, provides a metabolic explanation for the kidney and cardiovascular protection obse
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OS 06-02
TYK2 is required for LIF-induced augmentation of vascular calcification

Mehdi Razazirioana Alesutaifrang T. Ludndylisael Estepdakmi Pitigald.aura Henzelakob Obereigher
Gregor MitfeDaniel Zick¥eMirjam Schuché@r@hristine DéjdMlanousos Makridakan Gollmann-Tepekpyll
Andreas PaschDaniel Cejkad Susanne Suesshdfarlies Antlanyddernhard BielésMatthias MUlerAntonia
Vlahot) Johannes Holfeldai-Uwe Eck&diakob VoelRf2

1 Johannes Kepler University Linz, Institute for Physiology and Pathophysiology, Linz, Austria

2 Charite Berlin, Department of Internal Medicine and Cardiology, Berlin, Germany

3 Charite Berlin, Department of Nephrology and Medical Intensive Care, Berlin, Germany

4 Biomedical Research Foundation of the Academy of Athens, Biotechnology Laboratory, Athens, Greece

5 Medical University of Innsbruck, University Clinic of Cardiac Surgery, Innsbruck, Austria

6 Calciscon, Biel, Switzerland

7 Ordensklinikum Linz, Internal Medicine Ill - Nephrology, Transplantation Medicine, Rheumatology, Linz, Austria
8 Red Cross Transfusion Service of Upper Austria, Linz, Austria

9 Department of Internal Medicine 2, Kepler University Hospital and Johannes Kepler University, Linz, Austria
10 Medical University of Vienna, Division of Nephrology and Dialysis, Vienna, Austria

11 University of Veterinary Medicine Vienna, Institute of Animal Breeding and Genetics, Vienna, Austria
12pZHK, Berlin, Germany

Question

Hyperphosphatemia in chronic kidney disease (CKD) is associated with medial vascular calcification and cardiovasct
Inflammatory pathways have been linked to the pro-calcific effects of phosphate in vascular smooth muscle celsf@i8IMCs). Int
members are involved in vascular calcification, but the role of leukemia inhibitory factor (LIF) has not been investigated.
Methods

Experiments were performed in primary human aortic VSMCs, mouse aortic rings, mice treatetiagithaethatesafcifersamples
from CKD patients and healthy controls.

Results

Phosphate exposure increased LIF expression in VSMCs. Silencing of endogenous LIF reduced calcification @atiexpression
markers after phosphate treatment. Addition of LIF to the medium aggravated VSMC calcificatieal &oluBl@bi&goaist and
reduced VSMC calcification. LIF exposure increased STAT3 phosphorylation and activity, effects blunted afé@KZharmac
inhibition. Silencing or inhibition of TYK2 or STAT3 was sufficient to reduce VSMC calcification. Convertely Kavieieeasssion
VSMC calcification. In phosphate-treated mouse aortic rings, calcification and expression of calcification marké¢2 was red
inhibition or genetic deficiency. Also in vivo, calcification and calcification marker expression in mouse aorticaisEM&2vas redu
inhibition or genetic deficiency. In a pilot study, soluble LIFR levels were reduced in patients with renal disease as compared to
In a subgroup of these patients, soluble LIFR levels were correlated to pulse wave velocity.

Conclusion

LIF augments VSMC calcification, identifying a central role for TYK2 in the pro-calcific signalling pathwaysattierégrerene with tr
provide benefits for patients at risk beyond IL-6 blockade.
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OS 06-03
Effects of creatine supplementation on expression and protein aggregate formation in a mouse model of
GATM-associated kidney disease

Allein Plaify Vanessa MilkicKatrin MeiddEva Wacketnes TegtmeieRalph WitzgaBen DavigDetlef
BockenhaueRobert KletaMarkus ReichblBelix KnayiRichard Wakth

1 University of Regensburg, Regensburg, Germany
2The Francis Crick Institute, London, UK

3 University College London, London, UK

4 CharitétUniversitatsmedizin Berlin, Berlin, Germany

Question

GATM is a mitochondrial enzyme involved in creatine biosynthesis. In GATM-associated autosomal domifd@6Aaphtapathy, th
of the GATM protein forms filamentous aggregates in mitochondria. The aggregates lead ta tiantamitbahdizydre degraded

by the cell and trigger fatal signals towards inflammation, cell death, and fibrosis. This leads to chronic kidney failure in affecte
exact signaling pathways of GATM-associated kidney disease are still unknown. Here, we have begun to stualyatligatemal phenc
T336A knockin mouse. Furthermore, we tested dietary supplementation with creatine as a strategy to suppress Gatm express
Methods

WT and Gatm-T336A knockin C57BI/6J mice received dietary supplementation with creatine and sucrose or sucrose alone. U
kidney samples were collected for analysis. Gatm mRNA expression was determined by RT-gPCR and prattemexptession b
Histology of the kidney and localization of Gatm were examined by immunofluorescence and electron microscopy.

Results

The Gatm-T336A knockin mouse showed a mild phenotype without renal failure in contrast to affected patitdeacewre was
renal fibrosis or increased numbers of macrophages in the kidney. However, immunofluorescence and electrogiaritrograph:
pathological mitochondria in the proximal tubular cells. We next examined the expression levels of Gatm, as it tgmpears to be
for filament formation in knockin mice. Interestingly, mRNA expression of Gatm was higher in homozygous knockin mice than
expected from the literature, creatine supplementation decreased Gatm mRNA expression in WT mice amé&noakie imjgertantly,
Western blots showed decreased Gatm protein expression in WT and knockin mice after creatine supplementation.
Conclusions

We conclude that dietary supplementation with creatine may also be a strategy to suppress mutant RATAhExdressign in
slowing protein aggregate formation in mitochondria and the progression of kidney disease.

OS 06-04
Optical and quantitative analysis of diclofenac-induced changes of cellular and nuclear morphology in rel
organoids

Jasmin Dilzlsabel Auge, Kathrin Groeneveld, Ralf Mrowka

Universitatsklinikum Jena, Exp. Nephrologie, KIM 1ll, Jena, Germany

Introduction

Renal organoids are emerging as valuable tools for screening drug toxicity. In this study, we investigated the impact of
nonsteroidal anti-inflammatory drug, on organoid viability and morphological changes associated with cah death.t@elldba
different pathways, including apoptosis and necrosis. Apoptosis involves cell shrinkage, nuclear condensation, titefprmation,
and the formation of apoptotic bodies. Necrosis, on the other hand, involves cell swelling, nuclaae disintedratempand
release of cellular contents. Apoptotic cells in vitro can undergo a late stage of necrosis characterized by cell membrane dam:
nuclear morphological changes associated with apoptosis, we utilized the nuclear area factor (NAF). A low NAF value indicate
cell death, based on previous studies.
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Methods

Human induced pluripotent stem cells were differentiated into 3D kidney organoids and cultured for 11 days. The organoids w
different concentrations of diclofenac (25 - 400 pg/mL) for 48 hours. Cell viability was assessed using a llibiéetaesstedTP ass:
organoids were visualized through whole-mount fluorescence staining and confocal imaging. The built-in positive cell detectiol
v0.4.2 was used to measure the cells and nuclei of the organoids. The parameters were adjusted to allow for the detection of
smaller nuclear fragments. The NAF was calculated by dividing the nuclear area by nuclear circgesityefd leaalyZechaer
concentration.

Results and Discussion

The ATP-luciferase assay demonstrated a dose-dependent decreaseiabibtgantgh a minimum viability of apphpxdBPit
compared to untreated controls. Confocal microscopy analysis further supported these findings, showing renal tubule lo:
disintegration, and nuclear fragmentation in organoids treated with 200 and 400 g/mL diclofenac. Analysis of cellular and nucl
revealed a decrease in nuclear area with higher diclofenac concentrations, further indicating increased nidtaoristymantation
dose-dependent decrease in cell area, perimbi&F, aag observed with higher diclofenac dossnguggolvement of apoptotic
events. These results imply that our model setup could potentially be utilized to identify apoptotic processes during drug toxici
renal organoids.

We thank Silke Nol3mann, Christiane Pilz and Konrad Fischer for technical assistance in stem cell culture. A part of the projec
these results are based was funded by the Free State of Thuringia under the number 2019 FGR 0083 (Morphotox) and co-fin
from the European Union within the framework of the European Social Fund (ESF). A part of the project on which these resull
was funded by the Free State of Thuringia under the number 2018 IZN 0002 (Thimedop) and co-financed by funds from the E
within the framework of the European Regional Development Fund (EFRE).

Comparison of diclofenac-treated organoids
Confocal imaging of organoids treated with difteneinations of
diclofenac. Staining: WGA 633, Hoechst 33342.

OS 06-05
Dysregulation of renal polyamine levels after kidney injury

Tobias Sieckmann, Holger Siteoin, M. Kirschner

Chartié - Universitatsmedizin Berlin, Inst. fUr Translationale Physiologie, Berlin, Germany

Question

Polyamines are organic polycations, which regulate a plethora of biological processes including ion channel gating, cellular st
gene expression and cell survival. As such, the polyamines spermidine and spermine aretthisor ctimenditampne putrescine,
are also involved in tissue injury and repair. In our previous work, we showed that impaired polyamine Hpnveoistasikidgnsiyared
pathologies.[1] Most kidney pathologies displayed remarkably similar changes in polyamine regulation with reduced express
involved in polyamine synth@dislSrmandSm3$ and increased expression of polyamine degradingSatignufsot). Knockout

of Satlhas been shown to be protective in kidney injury. Here, we examine whether reconstitution of norigldakrtsciot levels
the degrading enzyme AOCL1 protects mice ageynistjlag.

Methods
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We analyzed renal levels of the polyamines putrescin, spermidine and spermine in rodent models of ischemia-reperfusior
adenine-induced nephropathy and kidney transplantation. A knockout model of putrescine egiadiagisedymesconstitute
putrescine levels after kidney injury.

Results

All three models showed changes in polyamine levels. After kidney ischemia-reperfusion injury, renalnpugeserne and s|
significantly reduced and spermidine was increased. Reduced spermidine was observed in adenine-induced negscipathy. Red
and increased spermidine could be measured after kidney transplantation. These data indicate a similar tendéneyeviathanged |
after kidney injury although with slight differences between the model8okhvakalilefto reconstitute renal putrescine levels after
ischemia-reperfusion injury but did not significantly attenuate ischemic kidney damage. Renal putrescine levels were unaffec
induced nephropathy and knockbat ificreased renal putrescine levels significantly in adenine-induced nephropathgcKnockout
did not modify the observed changes of spermidine and spermine after kidney ischemia-reperfusion injury and adenine nephr
Conclusions

The kidneys respond to heterogeneous types of injury with down-regulation of polyamine synthesis and activagakdofithe polyar
pathway. Reconstitution of putresahoeynockout alone does not significantly improve kidney injury. Therefore, a combined ap
of inhibition of polyamine degradation and activating polyamine synthesis might be necessary to fully restore nafteal polyam
kidney injury.

7KH H[SHUW WHFKQLFDO DVVLVWDQFH RI 80OULNH 1HXPDQQ DQGartcREULHOH
support provided by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation), Project-ID 394046635, SF
Renoprotection. TS received a fellowship from Wilhelm Sander-Stiftung (grant no. 2018.015.1).
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OS 06-06
Activation of soluble guanylate cyclase attenuates the progression from acute kidney injury to chronic
kidney disease in a rat model

Falk B. Lichtenbergdvlinze Xu, Cem Erdogan, Pontus B. Persson, Erdmann Seeliger, Andreas Patzak, Kathleen C
Pratik Khedkar

Charité, Translational Physiology, Berlin, Germany

Question

Acute kidney injury (AKI) is associated with high morbidity and mortality due to frequent progression to @& kKhpg disease
restoration of an adequate blood supply can prevent critical renal tissue hypoxia &h8oleplergudosdate cyclase (sGC) is a key
enzyme mediating vasodilétidrerefore, the present study investigates the hypothesis that pharmacological activation of sGC
can improve renal tissue perfusion in areas at risk of hypoxic damage, thereby preventing the development of CKD.

Methods

Kidney examinations were performed 3, 7, 14 (acute phase) and 84 days (late phase) after unilateral ischemiaimejésfusion inj
Animals received daily orally sGC activator Bay 60-2770 (1 mg/kg body weight) or vehicle. A shamedpss dteddjiroypserol.

In addition to histological and immunohistochemicaleandaly@aperiments were performed on isolated perfused renal microvesse
Furthermore, anvivestudy was conducted to examine control of renal haemodynamics and oxygenation.

Results

Compared to sham-operated animals, the kidneys of vehicle-treated IRI rats developed signs of sterile inflaefleetéshiand fibrc
the invasion of monocytes, significantly increased expression of pro-inflammatory and presdp6épiotiz cyfaki), increased
expression of renal injury matkensl Ngaland progressive collagen accumulation over time. Analysis of vascular morpholog
function revealed a reduction in the diameter of medullary vessels along with hypertrophic inward remedkd|ipgroicatatigal ves
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in the chronic phase. Treatment with Bay 60-2770 significantly attenuated the proinflammatespansegrafilihetiacute and
chronic phases, prevented kidney weight loss in the acute phase and preserved the largely intaceviashidahaociitetiase.
Furthermorex vivassessment of vascular reactivity of perfused renal microvessels showed positive effects of sGC activation on
and acetylcholine responses. Simmlafiygotal renal blood flow was higher, and the response of renal tissue perfusion and oxyg
to a haemodynamic challenge improved, followictiya®® vs. vehicle.

Conclusions

The results demonstrate the short- and long-term benefits of sGC activation in reducing AKI andsiobgerijugptheCKEk @ur
models also provide morphological and functional details on the dynamics of the transition from AKI to CKD.

We would like to thank the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation) for funding our project (
394046635) within the CRC1365 "Renoprotection”.
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0S 06-07
The enriched expression of aquaporin-2 in the renal inner medulla is mediated by increased chromatin
accessibility

Kristina EngeDmitry Chernyak®ayram Edenti?

1 Universitat Witten/Herdecke, Lehrstuhl fir Physiologie, Pathophysiologie und Toxikologie, Witten, Germany
2 Martin-Luther-Universitat Halle-Wittenberg, Klink fir Innere Medizin IV, Halle, Germany

Question

The osmotic gradient between renal cortex (CTX) and renal inner medulla (IM) is importantdba tbengenaatiahurine. In
addition, the unique hypertonic environment in the IM induces a specific gene expression pattern. For example the expressior
(Agp2 is enriched in the IM compared to CTX. We postulated that these changes must be associated with epigenetic mechani
regulate the spatial expression pattern in CTX and IM. We performed assay for transposase-acceAsiblseciuencation AT
identify genomic regions with differences in accessibility in CTX and IM.

Methods

We used kidneys from control mice and collecting duct principal cell specific nuclear factor(bffatKatediteealtsl dissected

CTX and IM. These samples were subjected for ATAC-seq analysis. Accessible genomic regions were2d&véfieextvith MA
compared differentially accessible regions between CTX and IM in control mice and betwWeatsKEoniiok amtle results were
correlated with corresponding gene expression profiles that have been analyzed in a former study.

Results

There are massive differences in the accessibility of genomic regions between CTX and IM. In CTX, regpomghare 100,00
differentially accessible compared to IM, with 48,698 regions having higher accessibility and 55,453 regions having lower acce
with higher accessibility in CTX show also higher or even specific gene expression in CTX and vice versa. Since loss of NFAT
with a massive change in gene expression in kidrnefgS@nmice, we analyzed if this is affected by differences in chroma
accessibility. Our data shows that not only spatial localization in the kidney affects chromatin accessibility, but also the func
Loss of NFATS5 results in 10,456 regions with higher accessibility and 3,858 regions with closed claranEgid 52 tteg)icis<
losing accessibility and 9,494 regions with increased accessibility in the IM. The adcgsjbitityiefhtigber in IM compared with
CTX. The open chromatin didp@promoter region correlates with higher expréggi@mdhe IM. This suggests that hypertonicity
leads to an improvement in the accessibility of the promotégpjioNfats5KO IM the accessibility of this region was decreased,
which could explain the redigp@expression Mfat5KO mice.
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Conclusions

To date, studying hypertonicity-dependent regulation of chromatin accessibility and associated gene expiiasierkidn€y X and |
were missing. Here we show that the differences in gene expression between CTX and IM might be due ta@ycbaggasimaccessi
regions. We also show that the renal expresgpamight be a result of an epigenetic mechanism. In this context, NFAT5 was fou
be an important regulator of chromatin accessibility and gene expression in the kidney.

OS 06-08
Role of NHE1 in renal function

Oleh Pochynyulessica A. DomingueziRid@nxiang Xyé&abriella Blanc8ima Al-MasiiLinto Thom&aJimo
Ried?2

1 University of South Florida, Molecular Pharmacology and Physiology, Tampa, USA
2 Department of Veterans Affairs, James A. Haley VA, Tampa, USA
3 Department of Integrative Biology and Pharmacology, University of Texas Health Science Center at Houston, Houston, USA

Question

The sodium-hydrogen exchanger isoform 1 (NHE1) is a transporter with roles in tiansapipeliglifneacellular pk) §oid cell

volume regulation. Within the kidney, NHE1 was previously documented to be expressed in all nephewe segaresusgionad

and proteomic analyses consistently find no, or very low, expression of NHE1 in the proximal tubule or thick ssqaedsigrimb, but
in the distal nephron, including distal convoluted tubule (DCT), connecting tubule (CNT), and collecting duct (CD). Due to tl
discrepancies in NHEL localization and lack of its functional role we generated kidney-specific NHEX%knockoahdNHE1
hypothesized that, based on recent data on its localization, basolateral NHE1 in the DCT, CNT and €Clplayseid-bgsertan
homeostasis.

Methods

NHE&S-XOmice were created by crossingd#ffaice with Pax8mice. Fluid and food intake was determined in their home cages. Blc
was collected and analyzed after brief isoflurane anesthesia by an OPTI CCA-TS2 analyzer. Urine was collected spontaneous
using commercial available assays. Kidneys were harvested for Western blotting and immunofluorescence labeling. To study t
for pHregulation we used confocal microscopy of acutely isolated and split-open corticaleCivemevagptetermined after
employing a WE prepulse. The split-open method allows for the analysis of a vast number of PC and IC simultaneously.
Results

NHE&S-XOmice were born at predicted Mendelian frequencies, appeared grossly indistinguishable from control mice, and develc
NHE%S-KOmice completely lack renal NHE1 protein expression compared to their control littermates (n=6 malewonicel/genotyp
mice, NHE1 was localized to distal parts of the nephron and CD (co-labdlRagevBil Idubunit, labeling all 3 types of intercalated
clls (IC): type A, B, and non-A-non-B). Physiological analysis revealed no differences in body weight, food and wates intake ol
of blood NakK:, C&*, pH or HCOUrine analysis showed no significant differences in electrolytes, minerals or pH. Intracellular pH
in PC (n=171) was significantly slower (~50%¥3$fMiHEs compared to controls (n=85). Similar tor&@ypH in type B IC of
NHE#%s-KOmice (n=38) was significantly slower (~35%) compared to controls (n=40). No differences in type A IC were obser
NHE#%S-KOmice (n=35) and controls (n=29). Inhibition of CIC-K2 viachi@iPl (bcker) was used to confirm cell types: PC did nc
respond with a change irbpHNPPB increasedipiiype A and decreasedmiyipe B ICs.

Conclusions

Our results identify that under baseline conditions NHEL is dispensable or its loss can be compensated for. Hawefa@r, NHE1
pH regulation particularly in PCs and type B ICs.

Funding was provided by grants: 1R01DK110621, IBX004968A, 19TPA34850116, DK076169 and DK115255 to TR, DK0950:
DK117865 to OP, and 828731 to LT.
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0OS 07-01
Mechanosensitive ion channels are key sensors and transducers for durotaxis in pancreat@l|stellate

Ilka Buddg David IigJoelle Romm&andip SwéiiRodger Lidéléndre Schlichingngela Stevénslbrecht
Schwah Zoltan Petho

1 University of Munster, Physiology Il, Mlunster, Germany
2 Duke University, Department of Medicine, Durham, USA
3 University of Minster, Institute for Analysis and Numerics, Munster, Germany

Question

Pancreatic ductal adenocarcinoma (PDAC) is characterized by an increased tissue stiffness that creates a rigiéigytigyadient b
and tumorous tissue. Cells recognize this gradient and undergo durotaxis, a process where cells migrate toward the areas of
Pancreatic stellate cells (PSCs) play a major role in producing the rigid environment in PDAC promotingTdenoeslandaiveness
sensors behind durotaxis are largely unknown. This study aimed to examine the importance of mechanosensitivetatischannels
of PSCs.

Methods

We created a two-dimensional model system using ultraviolet polymerized polyacrylamide gels with a linear rigidiby gradient.
channels Piezol, TRPC1, and TRPV4 on durotaxis was studied using pharmacological and genetic mateddS@s pForary mu
overall mechanosensitive ion channel inhibition, the peptide toxin GsSMTx-4 was applied. Piezol opening wad fadiiRatéd using
was activated using GSK-1016790A, and inhibited using HC-067047. Moreover, PSCs were isolated from global TRPC1-knot
Piezo1-cKO mice.

Results

Our results indicate that PSCs migrate towards a more rigid substrate. Inhibiting or activating Piezol suppresses durotaxis. W
these findings with a mathematical model. This model also predicted that durotaxis is optimal with an intermediary level of m
channel activity. To test this prediction, we extended our model to TRPV4 and TRPC1 that are prominenid mechano
mechanotransducers in PSCs. Indeed, knocking out the TRPC1 channel with simultaneous TRPV4 inhibition raisxiabolishes
even when Piezol function is unaltered.

Conclusions

Our findings indicate that mechanosensitive ion channels, particularly Piezol, are involved in sensing and transmitting t
microenvironment to guide the migration of PSCs. However, Piezol relies on TRPC1 or TRPV4 for mediating the stiffness-dir
of the cells.

OS 07-02
Electrophysiological characterization of the interaction between secreted protein 1 (SEP1easth@cid-s
ion channel 1a (ASIC1la)

Sven KuspielStefan Grinder, Dominik Wiemuth

Uniklinik RWTH Aachen, Institute of Physiology, Aachen, Germany

Acid-sensing ion channel 1a (ASIC1a) is a postsyra@imblahat is directly activated by a fast increase in the extracellular pr
concentratidrit is a trimeric ion channel and highly abundant in the central nervous s}8ED §GIN§s a pivotal role in several
physiological and pathophysiological processes e.g. synaptic transmission, long-term poteftiStiofaaiite Sitk@ctome of
ASIC1la has not been elucidated and specific interaction partners of ASICla are largely unknown. A knockostiestirofled prot
mice brain revealed secreted protein 1 (SEP1) as a putative interaction partner of ASICla. We verified th&HPé&ctiittieractiol
ASIC1a via co-immunoprecipitation. Overexpression of ASICla and SEPL1 in heterologous expression sgatamessityrefised cu
ASIC1la by a factor 3-5, while its biophysical properties remained unchanged. Knockdown of mSEP1 in isolathd@drtical ne
ASIC1la amplitude. Moreover, cortical neurons fromic&EXhibited no detectable ASIC1la currents, while overexpression of mSE
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SEPZ neurons recovered ASICla currents. These results suggest that SEP1 represents an esseniafaARKIEtg. SEP1L is a
secreted protein and most likely binds to the extracellular site of ASICla. The exact functional mechanism and EiLinteractic
and ASIC1a are currently under investigation. In addition, we currently study the role of SEP1 in IqhgR¢imfpedbhtistidated
mouse brain slices.

References

[1] Waldmann, R., Champigny, G., Bassilana, FuxtHeug&daazdunski, M. A proton-gated cationmiudveckin acid-senshtaturd8g 173477 (1997)

[2] Sherwood, T. W., Lee, K. G., Gormley, MWih&RSR. Heteromeric Acid-Sensing lon Cha@s)I€hglosed of ASIC2b and ASICla Display Novel
Channel Properties and Contribute to Acidosis-tndooedtl Deathournal of Neuroscigd1c87239734 (2011)

[3] Du, Xkt alProtons are a neurotransmitter that regulatespgatipity in the lateral amydrtalzeedings of the National Academy of S84+
8966 (2014)

[4] Wemmie, J.ék.al.The Acid-Activated lon Channel ASIC ContribnggsitoP$gsticity, Learning, and Mé&maarg84, 463477 (2002)

5] Xiong, Z.-6t al Neuroprotection in Ischeb@l.18 687698 (2004)

OS 07-03
Learning About Properties of the Voltage-Gated Proton Channel from in silico Methods

Christophe JardinGustavo Chavgehliklas OhlwéihBoris Musset

1 KNMS PMU Nuremberg, Center of Physiology, Pathophysiology and Biophysics, Nuremberg, Germany
2KNMS PMU Nuremberg, Klinik fir Anésthesie und operative Intensivmedizin, Nuremberg, Germany

Voltage-gated proton channelsafel key players in a multitude of physiological processes, widely distributed in human and me
organisms. The proton channels are atypical channels, to date probably the most unique in the superfamily ahmeltage-gate
They are the most selective ion channels described so far (almost perfectly selective for hydrogen ideggnithent actithty is
voltage across the membrane, and this voltage-dependence is stronglthequittgtedibnt across the membrane. Unlike traditiona
ion channels, like & Na channels, that have distincts voltage-sensing (transmembrane helices S1-S4) and ion conducting po
domains, the voltage-sensing and pore domaghsuofi¢ls are fused in one single domain, S1-S4. The main function of proton che
is to extrude (with only a few exceptions) protons from the cytoplasm, thereby regulating the intracellular pH.

Since the identification of the HVCN1 gene in 2006, some progress has been made in understanding thetsnofquaemdetermi
FKDQQHOYY SURSHUWLHYV IURP H[SHULPHQWDO VWXGLHV +iRpish&sHtsfunetidhs O O
and most of the molecular determinants determining the function and inhibition are still elusive. In fact, many of the known
channel functions have been clarified using in silico methods. In our lab, besides patch-clamp experiments, we oadtgaleh metho
conventional or constant pH with replica exchange) molecular dynamics simulations, to investigate properties of proton channe
that the application of these methods allowed us to unveil the structural determinants of, e.g: cti®bmHiguoé A, that inhibit

the channels, or the pH-dependent gating (Figure 2) in the case of the human voltage-gatedpfdidh channe

The authors thank Yuan-Ping Pang for technical support and interpretation of the results of the simulations using the cationic
approach.

Research was supported by grants from the Paulmanns-Wunschkinder Stiftung and the Forderverein der Paracelsus Medizin
Privatuniversitat (PMU) Nurnberg to Christophe Jardin, the W. Lutz Stiftung to Gustavo Chaves, and the Deutsche Forschung
(MU 3574/4-1) to Boris Musset.

Putative zinc binding site(s) were investigatid) usultiple
molecular dynamics simulations

The putative binding site(s) involve the two eissieliiad hH140 anc
H193. Dlfferent putative binding conformationgsgleativety in red
and in black, were investigated using multiple Ni@nsifoulkheir
respective potential to coordinate zinc catiorenincoiffiermations c
the humanvt proton channel: the monomer (Mono) and twe plat
dimer (DimerCS and DimerM) structures. The réssitisdyf tiave
been published in [1].
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The pH-D Q G -d&pendent gating of hHv1 channel from constar
MD simulations

The pHD Q G -dependent gating of the huvianhtdannel was
investigated using constant pH molecular dynantioasimula
symmetrical and asymmetrical pH conditions acrodsrame nmdem
conformational change from a deactivated to e stetigatas
captured by the MD simulations that moves theardiagearginines
(R1-R3) in helix S4 outwards. The results of/thasstbéen publist
in [2].
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[1] Jardin, C, Chaves, G, Musset, B 2020, 'Assastingl determinants of Zn2+ binding to humeamtiple MD simulati8ishhys. J118, 1221-1233
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0OS 07-04
An integrated microsystems approach towards enhanced resolution and multimodal single-molecule
analysis of ion-channels and membrane pores

Tobias EnssfeiMohammad Amayyéberhard BaaReS86nke PeterseMarkus Kudetglan C. Behrendls

1 University of Freiburg, Dept. of Physiology, Freiburg, Germany
2 Hahn-Schickard-Society, Institute for Micro- and Information Techeol&phwaltiningen, Germany
3 lonera Technologies GmbH, Freiburg, Germany

Nearly 50 years ago, voltage clamp analysis in the form of patch clamp single channel recording watetttenfosetiopihpdical
single molecule resolution. Currently, single ion channel analysis is still constrained to one modality (electrid lomitedtinecordin
bandwidth by noise due to stray capacitance and amplifier electronics. As miniaturization was key in developing the patch-cla
suggested an integrated microsystems approach might both overcome bandwidth/ noise limitations (SigworffageKtemic 200~
way towards multimodal, e.g. simultaneous optical-electrical recordings from single ion-conducting membrane proteins (Borise
Here, we present recent advances in these directions as part of an integrated approach towards simultaneouwdgtklectrical
enhanced bandwidths and single photon counting from free-standing lipid bilayers with reconstituted ion channels.

First, we have developed a chip-based platform for simultaneous single-channel electrical recording and time-resuingd single |
(Fig. 1) based on the microelectrode cavity array (MECA) device (Baaken et al. 20082 Bnsteorad, ave?Bave produced and
tested a novel integrated CMOS-ASIC-MECA device with optimized flat noise characteristics that atemstegslititre dfopA
range with > 500 kHz bandwidth while preserving low noise at low bandwidths (Fig. 2). Importantly, both developments ar
parallelization in array-formats and to automated formation of bilayers, as required to make multimodal expemathectisgractical
Combining these two developments into an integrated device seems feasible by replacing traditional microscope-base
microoptoelectromechanical excitation and local photon detectors.

This work was funded by the German Ministry for Research and Education through Project Management PTJ (T4&&Nareo, FK:
by the BW-Foundation through Project Management VDI (MSDS-BioMem) and by the Ministry of Commerce of the State of B
Wettemberg in the Framework of the Forum GesundheitsstandorttBeutbemg (W echPatNano) andby a Major Research
Instrumentation Grant from the DFG (project No. 290424854) and by the BW-Foundation (project BITS).
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Fig. 1 MECA-OPTO device for simultaneous memboaesctmce
and voltage clamp recording

A: MECA-OPTO on microscope stage; B: circuldratey €lec
schematic of set-up; D: x-z-fluorescence lifetiEiedsiehichannel
polarization resolved photon counting (coloredtthsgs)ltaneous
recording of ceratotoxin channel activity (black trace).

Fig. 2: ASIC-CMOS_MECA-Array for high-resoletiticel
recording

A: Schematic of one element, B: top view and €lpBe-example
current traces of 1.4 and 0.1 ms duration, edgpaating block of
aerolysin pore by an adenine-trinucleotide, digitafiifeBeds#l-3 dE
cut-off frequencies indicated.
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0S 07-05
Bayesian filtering for macroscopic Hidden Markov Models (HMM): Potential and limits of minimal informa
priors to improve parameter inference

Jan L. MunchRalf Schmauder, Klaus Benndorf

Uniklinikum Jena, Physiology 2, Jena, Germany

Inferring the functional dynamics of ion channels from ensemble currents or combined with fluorescence datiaectamitialg becat
reaction network is only partially observable. We addressed this problem by applying a parallelized Bayesian filter to specify }
for macroscopic current and fluorescence data leading to a more accurate likelihood for first-order kinetic &hemes (I
elLifd1e62714) than previous gold-standard algorithms.

We generalized the signal model of previous work: We can report closed-form filtering equations beyond the Kdloffartt filter solt
Biophysical jour8@.1 (2007): 74-91.) even if state-dependent noise contifiteusigmal are present. Incorporating thetitail
single-channel Markov dynamics into a Gaussian Markov kernel for the macroscopic signal supersedes classical approa
equations in two ways. Firstly, the posterior is closer located to the true parameter values. Secondly, using the Gaussian
produces correct uncertainty quantification, while posteriors from a deterministic algorithm fail to cover the tremsahbtesven for |
of chemically reacting molecules. The likelihood misspecification generated by the often-used rate equations causes p-valt
regions, or posteriors to be too confident for any finite data amount.

Using Bayesian statistics requires defining a prior distribution. When little information about the pachimieten étiknovamtained

in the data is poor, a minimal informative prior is crucial to make the posterior as sensitive as possible to the plaa. Applyir
reduces the number of channels required for a reasonable inference by one order of magritedet@odapdnaciform prior, which

is often considered mistakenly uninformative.
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Generally, ion currents from patch-clamp experiments report only partially the dynamics of interest in the chewibgl networ}
simulated patch-clamp data that this partial observability causes a degree of practical parameter non-iclemtdbitiry-{riviad P1)
HMMs. The minimal informative prior desensitizes the posterior to the non-PI problem of the likelihood for somepaak.of the pe
Nevertheless, the posterior will always be dominated by the prior shape in the rest of the parat gtestepacs .of MM models

will be improper if equipped with minimal informative improper prior distributions.

We discuss how to treat this practical parameter non-PI problem inherent in most HMMs and any statistlsal frencewsideunsed. A
model selection strategies to avoid overfitting kinetic schemes. Nevertheless, the likelihood has to be specified accatately eno
al.,eLifd 1, 2022, e62714) to become a meaningful parahmetelehinference.

0OS 07-06
The TRPV4 channel mutants E278K and N302Y show differential effects on cell adhesion amd cytoplasn
calcium levels in HEK 293 cells

Philipp LutzeEmily Nothhikena TeskeMirjam Krautwalslartin Landsbeggkleinrich Brinkmeier

1 University Medicine Greifswald, Institute ofPathophysiology, Greifswald, Germany
2 Universitat Osnabruck, Abteilung fir Biomedizinische Grundlagen/ Institut fir Gesundheitsforschung und Bildung, Osnabrtc

Question

The transient receptor potential channel TRPV4 pern€able cation channel in the plasma membrane of various cell types. TF
missense mutations are known to cause skeletal dysplasias and peripheral neuropathies in humans. TRPV4-related dise
autosomal dominant inheritance indicating gain of function of the mutant channels. Though it is fikelfiukatiaje e do@afor

the disease pathology in some cases, the precise pathomechanisms of most the TRPV4 mutations are still unkneas. The cu
undertaken to investigate physiological and cell biological abnormalities caused by the TRPV4 mutants E278K and N302Y (c
NM_022017.3).

Methods

To this end YFP-tagged mutant and wildtype (WT) TRPV4 proteins were expressed in HEK 293 cells ustiog systedu¢Hje prom
INTMT-RE®). Cell growth and viability were analysed with the Trypan Blue assay. fhiranebulkaati©ems were monitored with the
fluorescent €andicator Fura-2.

Results

TRPV4ene expression was reproducibly induced by 0.01 uM doxycycline. While the growth rate of non-induced cells was i
three clones, the growth rate of cells expressing the E278K mutant was reduced by about 50% (s=6drigependditidastells
expressing the E278K mutant tended to detach from the surface of the culliRE\dganéfeapression for 72 h, 90% of the cells
with the E278K mutant were found in the supernatant, while only 1-2% of the cells expressing tféo\WiTticbamatiel \aitd the
N302Y mutant channel showed this behaviour (n=6). All cell types showed slight YFP fluoresceecebasiteeguidsmaddition
bright intracellular patches, suggesting the presence of the TRPV4 proteins in organell€s.cOptapiaatmoayiven as fura-2
fluorescence ratios) rose to a plateau in doxycycline-induced cells in response to the application of tIBKIBRBS/@Atiidor G
nm). Cells expressing the WT-TRPV4 channel showed an average resting ratio of 0.14 + 0.05 (n=91tcdlI§pthkal itsrepced
application of GSK1016790A. HEK 293 cells expressing the E278K mutant had significantly higher GesSng-ra9p s 28se

to the same plateau in the presence of GSK1016790A (0.56 + 0.18; means + STD given in edlsesbes3tiideatios observed

in cells expressing the E278K mutant were significantly lowered by application of the TRPV4 channel blocker HC+0&7047 (1
obtained for the E278K mutant could not be reproduced with the N302Y mutant (fura-2 fluorescence ratio at rest: 0.12 + 0.04,
Conclusions

The TRPV4 channel mutants E278K and N302Y can be functionally expressed in HEK 293 cellspuianhbatise & #v@kKased
cytoplasmic €devels and disturbs cell adhesion, probably due to an increased open probability of the TRP\&kcbssinel allowir
Ca~*influx.

This work was supported by the German Bundesministerium flr Wirtschaft und Energie (BMWi), grant No. KF2870604TS4 to
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OS 07-07
Proton-gated anion transport governs macropinosome shrinkage

Mariia Zeziultd Sandy Bfig Franziska W. Schrittlartin Lehmanithomas J. Jentsgh

1 Leibniz-Forschungsinstitut fur Molekulare Pharmakologie (FMP), Berlin, Germany
2 Max-Delbriick-Centrum fir Molekulare Medizin (MDC), Berlin, Germany
3 NeuroCure Cluster of Excellence, Charité Universitatsmedizin, Berlin, Germany

Intracellular organelles undergo changes in their size during trafficking and maturation. Such changesores)ainel tnaisport of
across organellar membranes. Macropinocytosis is a form of endocytosis that results in generation of largeticesgéies and
importance for immune and cancer cells [1]. These vacuoles shrink in the course of 15 minutes, which is netedffakyrfor their fu
Water efflux and hence shrinkage of macrophage macropinosomes depedd3laifiuXasince these are the only ions that have
appropriate gradients to leave the vesicle. While it has been shexits tihat iNacropinosomes through TPC chaerilpaGiway

had remained unknown [2].

Using bone marrow derived macrophages from various knock-out mice in live imaging spinning disk microscopy, we identifiec
channel as ASOR/TMEMZ206, a widely expressed proton-adtimaied €rlier shown to be involved in acid-induced cell death a
stroke [3, 4]. ASOR knock-out macrophages displayed delayed macropinosome shrinkage, which could be fully rescu
overexpression. ASOR is perfectly suited for this role since it localizes to the plasma membrane, where it normally remains in
voltage- and pH-dependencies. Plasma membrane localization leads to earlyah@ORtnowgpapinosomes, placing it in the
environment appropriate for its activation. This invoheeiaida depolarization and luminal acidification by redundant transpor
including +HATPases and CLC/2Eexchangers. Electrically coupleandeClefflux through TPCs and ASOR, respectively, induces
osmotic shrinkage of the vesicle. We also showed tHatHASBRIGHQW PDFURSLQRVRPH VKULQNDJH S
which depends on macropinocytosis of extracellular proteins. Due to decreased albMiaMZ@6igrlipgion increased albumin-
dependent growth of cancer cells under nutvesidrst&Ve also integrated our results in aat@hemadel that semi-quantitatively
reproduces our experimental results and can be used to infer the value of parameters such as vesielpeoitegaalhat are
inaccessible. Our work suggests a function for the voltage- and pH-dependence of ABER atitb@iL@s model for ion transport-
dependent vacuole maturation, and reveals|bnkgmbASOR.

The proposed model of macropinosome shrinkage.

Na efflux through TPC renders inside negative macepatestia,
which activates CIC-5 and is permissive for ASORIMdéitiessary
for ASOR activation lumenal acidic pH is provideabg 8IC-5
ATPAse. Electrically coupledmtbClefflux leads to osmotic shrink

References
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OS 07-08
CAMP binding to resting pacemaker chanhalsingle molecule approach in native membranes

Stefan KuschkeSusanne Thon, Tina Schwabe, Klaus Benndorf, Ralf Schmauder

Jena University Hospital, Institute for Physiology Il, Jena, Germany

Pacemaker channels are tetrameric ion channels that facilitate rhythmic generation of action pasentialsas thehHeeaentral
nervous system. The frequency of these rhythms is altered by cAMP binding to the subunits of these hyperpalkcization a
nucleotide-modulated (HCN) ion channels by changing both their activation kinetics and open-probability. Earlierthratestigatior
for the activated channel the binding of cAMP is cooperative in a complex manner. However, for the ezstoundiciimgelabelts
on whether binding of CAMP is cooperative or not. While macroscopic data recorded in native cell meratatwviég shrayleed coop
molecule studies in artificial micelles reported non-cooperative binding of fluorescently labeled cAMP bind#g to resting chann
To settle these conflicting results, we combined the accuracy of microscopic single-molecule measurements with channel
membranes to observe binding of individual fluorescently labelled cAMP molecules (fcAMP) to resting mHGEE @wordels. Bindit
by total internal reflection microscopy (TIRFM) in supported membranes from HEK293 cells expreesaiPldaggewortCoi2
channels. Ligand binding to the membrane was matched to localization of the eGFPmMHCN2 channels to reducecfalse positi
endogenous cAMP binding proteins. Additiaredtgjlaotcompetitive inhibitors suppressedtbiediovgenous cAMP binders. From
the obtained data we could infer the numbelP ofidddddles binding to the channel at any given time point.
Comparing the observed population of occupied binding sites to binomial predictions for independent binding sites dire
cooperativity in binding. Furthermore, these data confirm earlier findings on the existence of a flip state. Modeliag of the «
increased population of the flip state upon progressive binding of ligands, a monotone increase off affinity fordttzeHigher
compared to the ground state.
Together with the earlier study suggesting no cooperativity in artificial micelles, our results suggest that theonatiiregnog mbrane
the mHCN2 channel is required for cooperative ligand binding.
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OS 08-01
Enhancedn vivofiring in chemogenetically identified dopamine midbrain neurons projecting to dorsal
medial striatum in freely moving 22g11.2 mice, a genetic model of Schizophrenia

Solmaz Bikgslochen Roeper, Anastasia Diamantopoulou

Goethe University Frankfurt am Main, Institute of Neurophysiology, Frankfurt am Main, Germany

Dopamine (DA) dysregulation and, region-specific striatal DA elevation, has been at the focus of schizopatieolieg{SoZ) psyct
decades, but its mechanistic contributions to disease manifestations have not yet been resolved. Taostuelgah dyshegoéati
disease, we made use obffiE6)Amouse model of the 22q11.2 Deletion Syndrome. The hemizygous microdeletions of the 22q1
are the most common chromosomal microdeletions and the highest genetic risk factor for the developmartrkfddGHe Previol
Df(16)Amouse model revealed schizophrenia-like associated abnormalities on cellular, neurocircuitry, cognitive and behaviore
we looked at the function of the DA midbrain system as a source of DA dysregulation relevant for schizophrenia. Itit&lly, we cl
electricah vivaproperties of pharmacologically identified DA midbrain neuroria bivddingiéeunit extracellular recordings during
open field exploration in awake freely moving male arif(1&)fateice and wild type littermates. We detected persistent
electrophysiological hyperactivity in DA neurons in the medial substantia nigra (SN) in botBffiflpAanddemeatenparison to
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controls. This was characterized by increased firing frequencies (WT mediBfi{ ER24r88dim FR: 7.51 Hz:#l8p = 0.0002,

WT: =53, N =0f(16)A: n = 97, N = 7) and elevated bursting activity (WT medianC3@B)A0&dian SFB: 71.5, 1.7-foid;
0.0001, WT: n =53, NBfft6)A: n = 97, N = 7). In contrast to DA neurons in the niediaia®dordings of DA neurons in the
ventral tegmental area (VTA), the main source of the mesolimbic dopamine system, revealed no Difeé¢AcEs b etoveenls

(WT median FR: 7.21 Hz & SFBD8(IL8)A median FR: 7.46 Hz & SFB 61.2; WT: n = 10DBf(l6347; n = 151, N = 7). We then
used AAV-based retrograde chemogenetic tagging to better define the neuronal identity of Urgpesabtiyee®AD#e neurons
projecting to the dorsomedial striatum (DMS),weretagged by expression of an inhibitory DREADD DEiR)yARHDADIE re
transgenic mice and identifieilvdby an inhibitory response to a systemic application of 100 pg/kg Deschloroclozapine (DCZ)
increased firing frequencies(DAT-Cre median FR: 5.00 HzDAB)S+¢édian FR: 7.13 Hz;fbll;p = 0.0007, DAT-Cre: = 21,

N = 5; DAT-CreDX(16)A+{-n = 36, N = 5) and elevated bursting activity (DAT-Cre median SFB: 4D7(1Bpa+Redan SFB:

59.5, 1.4-fold< 0.0001, DAT-Cre: n =21, N = 5; DADfCIr&)X+/-n = 36, N = 5). In summary, our experiments identified the select
in vivdhyperactivity of DMS-projecting DA neurons in the 22g11.2 mouse model of Schizophrenia.

OS 08-02
Subfield-specific interneuron circuits govern the hippocampal response to novelty

Aurore CazalaThomas Hainmuéferi-Wen Huahd/arlene Bartos

1 Universitatsklinikum Freiburg, Freiburg, Germany
2NYU Neuroscience Institute, New York, USA
3 Department of Psychiatry, New York, USA

7KH KLSSRFDPSXV LV WKH EUDLQYYV FHQWHU IRU HSLYV Rd8tediom®, drRdRd@Jdtheng. IBQ G
subregions, the dentate gyrus (DG), CA2/3, and 1, are involved in these functions in distinct ways. DG is crucial for discri
contents from similar familiar ones while CA3 aids fast encoding of novel information. Hippocampal principal cells (PC) repi
features like movement, space, and context but little is known about GABAergic interneurons (IN) and how they influence on |
contribute to hippocampal function. Here, we performed two-photon calcium imaging of parvalbursiat{iP{§Canjexgpnessing

INs in the DG and CA1-3 of mice exploring virtual environments. PV-INs throughout the hippocampus inoreaspd@eivity with
and reduced it in novel environments. SOM-INs displayed a dichotomy: CA1-3 SOM-INs behaved $iaifdd @ cOvi+itésphrts
increased activity during immobility and in novel environments. Congruently, chemogenetic silencing of DGreaGdd-INs cau
activation of DG granule cells (GC) in novel environments and decreased context selectivity, while silencppadife@faéiiNs had
Our data indicate unique roles for DG PV- and SOM-INs that are distinct from their CA1-3 cosnfgrpdn®eeityrdapendent,
dynamic routing of information through the hippocampus.

We thank K. Winterhalter and K. Semmler for technical support. We further thank Drs. Antje Kilias, Thibault Cholvin, Claudio |
Antonio Fernandez-Ruiz for comments on versions of this manuscript. This work was funded by the German Research Found
BA1582/12-1 M.B.; FOR2143 M.B.; HA 8939/1-1 T.H.), EMBO (ALTF 6-2019 T.H.) and by the ERC-AJG 787450 (M.B.)
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Context-discrimination is differentially affecteD®ySOM and PV
INs.

Schematic of the observed activity differencesfaetii@eand nove
environments. Opacity of symbols indicates staetigétiari. Blue ce
represent PV-INs, brown cells SOM-INs, red- aetihttegkict DG
GCs and hippocampal pyramidal cells, respectively.

OS 08-03
Human layer 2-3 pyramidal neurons are functionally diverse and differentiallyeclondzd duxtd ankt

Franz Xaver Mittermdjdfenrike Plarei$abine GrosgePawel Fidzinskilf C. Schneiflddelena Radbrécbulia
Onkefy Martin Holtkafpietmar Schmjteenrik Afleimre VidaJorg R.P. Geigerangfan Pehg

1 Charité - Universitatsmedizin Berlin, Institute of Neurophysiology, Berlin, Germany

2 Charité - Universitatsmedizin Berlin, Institute for Integrative Neuroanatomy, Berlin, Germany
3 Charité - Universitatsmedizin Berlin, NeuroCure Cluster of Excellence, Berlin, Germany

4 Charité - Universitatsmedizin Berlin, Department of Neurosurgery, Berlin, Germany

5 Charité - Universitatsmedizin Berlin, Department of Neuropathology, Berlin, Germany

6 Charité - Universitatsmedizin Berlin, Department of Neurology, Berlin, Germany

Recent studies have revealed that human pyramidal cells in the neocortical layer 2-3 display high molecular, ana
electrophysiological diversity. Using advanced multineuron patch-clamp recordings, we demonstrate that this diversity is
principle observed in every human individual. By employing exploratory cluster algorithms, we show that teigideeisjty can b
functional subtypes. Moreover, we provide evidence that pyramidal cell subtypes exhibit differences in both anatomy and syna
within the local network. Our dataset provides a unique insight into the complex and heterogeneous pyramidal cell network of 1
2-3, serving as a critical foundation for future experimental and theoretical studies.

OS 08-04
A persistent prefrontal reference frame across time and task rules

Hannah Muyse¥s Hung-Ling Chedohannes HaHnTorfi Sigurdsspdonas-Frederic Sauktarlene Bartos

1 University of Freiburg, Medical Faculty, Institute of Physiology |, Freiburg im Breisgau, Germany
2 University of Freiburg, Faculty of Biology, Freiburg im Breisgau, Germany

3 Goethe University Frankfurt, Institute of Neurophysiology, Frankfurt am Main, Germany

4 Max Planck Institute for Brain Research, IMPRS for Neural Circuits, Frankfurt am Main, Germany

The medial prefrontal cortex (mPFC) is activated during the recall of long-term contextual memories. Mewmvress laoev these
maintained over a long period of time is still unknown. To shed light on this, we asked three main quesirohgdh)ibdstistabl
representation of a contextual task in the mPFC over the time-course of weeks? (2) what kind of stimuli influence the represeil
how is the task represented during learning? To address these questions, we used 1-photon calcium imaging inviityiL.-GCaM!
predominantly express the calcium indicator in layer V of the mPFC. We recorded mice during an olfactionygaisledrspatial n
which the mice needed to associate an odour (presented in the centre-arm of an M-maze), withcatipeléé @waght side-
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arm). For question 1) our results show that a majority of active cells are spatially tuned to a specigcioogifieft on tighttaals
respectively) and reliably keep their spatial tuning across several weeks with only a mild drift. Moreover, when we tosiaked a decc
GDWD IURP WKH ILUVW GD\ ZH ZHUH DEOH WR SUHGLFW WU é&pPaime@a ggigd W\
of 24 days. Furthermore, with a generalized linear model we identified the animals linearized position as the mogaptigminently
HQFRGHG EHKDYLRXUDO YDULDEOH LQ WKH LPDJHG FHOO SRS XIQb MéepRHE &R
property as opposed to goal- or speed encoding cells. Taken together, this reveals a stable, long-term eneodirigoincibretextual
mPFC. With regard to question 2) the stability of the trajectory specific representation was imp=zitiotied ofubirggks in task-
exposure, during visual modification of the arena or switching of the cue-location pairing. This suggests aotaiker abstra
representation of the task structure. Investigating question 3) showed that spatial tuning stability was lower in thegitia] phase ¢
indicating that the stability of the representation emerges during learning. Taken together, such a codingaefeagmreidena stable |
ZKLFK PLJKW VXSSRUW WK Hcdbtéxt &b @i§hy al@® foilglieidsR@late@débigidis W D V N

OS 08-05
Bacterial infection and behavior: The role of theAMPs and neuromodulation in brain-body communicatior

llona Grunwald Kadowujie Wang

Institute of Physiology, Faculty of Medicine, University of Bonn, Bonn, Germany

Pathogen ingestion can lead to physiological consequences such as infection and tissue damage. However, animals can
consequences of pathogen feeding and modify their behavior to avoid future exposure (Garcia et all,, 2QB%;) VWviite: the
fundamental mechanisms seem conserved across species, the mechanisms are not fully understood.

Recent work implicates the immune system as a central mechanism (Gonzalez-Santana and Diaz Heijtzp2p0dgipcarisacterial
(PGNSs) are recognized by peptidoglycan-recognizing proteins (PGRPSs) in various tissues, including the nervotisisystem; PGN
activate the downstream expression of antimicrobial peptides (AMPs) (Pean and Dionne, 2014). Previthat stvidiesarevealed
required for learning and memory (Barajas-Azpeleta et al., 2018).

Recent work from our lab showed that the flies acquire the CFA through a mushroom body-depehiliéts asdRIGIREULC in
octopaminergic (fly equivalent of noradrenaline) neurons (OANS) are essential parts of this mechanism (Kobler et al., 2020).
In a current study, we aimed at identifying the involved AMPs and their roles in CFA. To this end, we tested flies mutant for di
lacking specific AMPs in specific neurons and tissues by testing their preference for two Gram-negative pathogemicidacterial
Carotovora 15 (Ecc15) and Pseudomonas entomophila (Pe) post-ingestion. First, we identify specifid AlfRseredes&PAAN
specifically in the head fatbody and OANs. Second, RNAseq data confirms that pathogens ingestion leadsf taNRs wmegulat
other candidate genes in the head and fatbody. Finally, our preliminary data suggest that octapaneioepinc dopanvolved in

this behavior.

Current experiments aim at characterizing (i) the functional relationship between AMPs, dopamine and octabiaigizned édeptors ¢
the interaction between the fatbody and the nervous system by using a combination of feeding assays, genetics and imaging

OS 08-06
BDNF-expressing neurons of the lateral hypothalamus limit feeding in an obesogenic environment

Anne Petzole& Carolin Schumacdhieratiana Korotkéva

1 University of Cologne, Institute for Systems Physiolgy, Cologne, Germany
2 Max Planck Institute for Metabolism Research, Cologne, Germany

The author has objected to a publication of the abstract.
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OS 08-07
Global neuron population dynamics predict goal approach

Yangfan PerigCarl Linderssp&asha Tinéllleffrey Stedehoddéirmin LakCharlotte Stdgéndrew Shafott

1 University of Oxford, MRC Brain Network Dynamics Unit, NDCN, Oxford, UK
2 University of Oxford, Department of Physiology, Anatomy and Genetics, Oxford, UK

Large-scale recordings have revealed that movement modulates neuronal activity throughout the braiort&Xitiidithéualotor
neurons have been shown to encode movement kinematics, while distinct lower-dimensional dynamics are exhalgitiedyby the pc
during preparation and execution of movement. However, the relationship between brain wide neuronal activatiomeamelthese es
representations of motor control remains unclear.

To elucidate this relationship, we simultaneously recorded the spiking activity of over thousand neurons across 20 cortical :
brain regions during a goal-directed reaching task in mice using Neuropixels probes. Our results show robust latent popule
displaying remarkable consistency across all recorded regions, animals, and sessions. We further found that thesmigbal popu
represent a time-varying signal, which continuously predicts the onset, approach, and successful completion of the goal-c
Moreover, this signal is modulated by the anticipated likelihood of success. Together, our findings provide evidence for
continuous, and adaptive neural representation of goal-directed movements at millisecond timescale that coeldasdrve as a
prediction signal.

We thank Brook Perry, Robert Toth, Ben Micklem, Melissa Serrano, Colin McNamara, Julien Carponcy, Naomi Berry, Shiva N
Jessica Myatt for technical and experimental assistance.

This research was supported by the Deutsche Forschungsgemeinschaft (DFG): Walter Benjamin Fellowship to Yangfan Pencg
and the Medical Research Council UK (MRC) t§hardte{MC_UU_00003/6).

Large-scale Neuropixels recordings uncover consjst@ulation
dynamics across regions and animals

Depiction of head-fixed forelimb reaching taskefodi@plet. Mice
perform up to 200 reaches within a single seseachThegectories
are captured via two high-speed cameras allowgtrgatoo of 3D
trajectories using DeepLabCut. We inserted upléutbpdeels probe
into multiple motor and non-motor brain regionsrteaisiyltacord
over thousand single neurons during the task. R&Ttdskep
modulated neurons across all regions. PCA apalysiatahn activity
uncovers robust and consistent dynamics durimgogsobgions,
animals and sessions.

OS 08-08
DBS in GPi modulates spontaneous cerebellar activity in a dystonic hamster.

Fabiana S. Kragelunh®enise FrahMarco Heerdedefnika LutggStefanie P&rAngelika Richteridiger Kdhling

1 Universitat Rostock, Oscar Langendorff Institut fir Physiologie, Rostock, Germany
2 Universitat Leipzig, Institut fur Pharmakologie, Pharmazie und Toxikologie, Leipzig, Germany

Question

[Dystonia is a neurological syndrome that alters muscle control for voluntary movement and sustained posture. Although the
play a role in dystonia, an abnormal cerebellar function is also involved. Deep brain stimulation (DBS) is a standard treatment
refractory dystonia, and the most promising targets are the Globus Pallidus internus (GPi) or the suihalachiamsicisws. T
DBS, however, are as yet unclear. In this context, we were interested in the impact of DBS on desgislicalbtivitye anle of
glutamatergic transmission in DBS-induced changes. ]
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Methods

[We explored this question in a genetic animal model of primary paroxysszahdyesdhian(dter) and appropriate controls, bilaterally
implanted with bipolar DBS electrodes in the entopeduncular nucleus (homolog to the GPi in humans).

The dtsz hamster is known for alteration in thettgdaigi@cortical circuit, cortico-striatal circuit, and limbic structures. These fu
support us in investigating the cerebellum network, especially the synapse plasticity and the expression of NR2A subunits of |
already know that the NR2A/NR2B ratio is increased in the striatum of dystonic hamsters.

To gauge cerebellar activity, parasagittal slices were recorded with a high-density microelectrode array (208RunaincR).(HD-MI
To analyze the involvement of the glutamatergic system, cerebellar slices were treated with 50 uM of PEAQX, @lulitAgonist se
and their activity compared to baseline re@oAIBHE solution (10 minutes, 2 mL/min, at pevatues).]

Results

[Our preliminary results indicate that blocking the subunit GIuUN2A of the NMDA receptor with PEAQXamntidityafEisecezsbidiar
suggest changes in the %mean firing rate of Purkinje cells, on the cerebellar slices of wild typ®BSiith¢nsmGej Ht 130 Hz
seems effective against generalized dystonia in the dtsz mutant.]

Conclusions

[Our previous results indicate that blocking the NMDA receptor with PEAQX might modulate the Purkinje cell spike firing conc
mean firing rate differentially between control and dystonic hamster. In addition, DBS in GPi seems to increase synaptic e
cerebellum of the dystonic model. ]

This study was supported by the German Research Foundation (DFG) within the Collaborative Research Centre (SFB 1270/1
299150580). We also thank Tina Sellmann andsfnfa Bil their support.

OS 09 | Oxygen, Metabolism & Inflamation

0S 09-01
The Omega Amidase NIT2 is a novel redox-sensitive key regulator of glutamine metabolism in endotheli
cells

Niklas Mulfer Pedro MalacatdeSarah WionskiStephan Klgdtllka Wittlg Katrin Schroe#@iRalf Gilsbath Travis
Dentoh Timothy WarwigkArthur CoofseRalf BrandesFlavia Rezenéie

1 Goethe-University, Institute for Cardiovascular Physiology, Frankfurt, Germany

2DZHK, Rhein Main, Germany

3 Goethe-University, Institute for Vascular Signaling, Frankfurt, Germany

4 Heidelberg University Hospital, Institute of Experimental Cardiology, Heidelberg, Germany

5 Washington State University, Department of Pharmaceutical Sciences, Spokane, Germany

6 New York Medical College, Department of Biochemistry and Molecular Biology, NYC, Germany

The author has objected to a publication of the abstract.

OS 09-02
Hypoxia induces MEK/ERK signaling via primary cilia - An unexpected function of the hypoxia-inducible
factor-2alpha

Tristan LepJannik Denda, Anna Wrobeln, Joachim Fandrey

University Duisburg-Essen / University Hospital Essen, Institute of Physiology, Essen, Germany

Primary cilia, which are antenna-like structures on the surface of most mammalian cell types, receive signals on the cell surfa
them to the interior implementing signal transduction. These organelles enable the cell to communicate and realize essential
as proliferation, migration and differentiation by controlling cellular signaling via Hedgetd@ ®/nE RGHK PRUH 'LV UX:
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transmission in these pathways will lead to a multitude of serious human diseases and developmental dis@sleWgeballed cili
known ciliopathies are the Joubert syndrome (JBTS), iBeuldeckghdrome (MKS), or the Bardet-Biedl syndrome (BBS), which ar
linked to malformations of the central nervous system.
Ciliopathies often present with abnormalities in cilia length, in part controlled by the activity of intraflagéilcn tscanppoainiHe),
for adequate function of primary cilia. Especially in situations when oxygen supply falls short, e.g. during an ischamitostroke, it
provide relevant signals for counter-regulations quickly, as sufficient oxygen supply is required for ptgpeyivell #loctiotiran
to this, the formation and function of primary cilia has already been linked to the oxygen supply of the cell [1].
Key factors in the hypoxic response are hypoxia-inducible factors (HIFs). Especially the HIF-2 isafgemepiemotehasear
protective effect on neuronal stem cells [2]. Through its influence on the physiological formation of newproetvetioallsfand the
apoptosis inhibitors, HIF-2 is a relevant factor in the regeneration of cerebral pathologies [3].
We now showed, by Immunofluorescence, the localization of hypoxia-inducible factor-2a(phd\(KIF- D[RQHPH R1 P X
primary cilia under hypoxic conditidiég4jntails an elongation of the ciliary axoneme, realized by the direct interaction of HIF-2a
intraflagellar transport protein 88 homolog (IFT88), shown by Co-Immunoprecipitation. Quantitative PCEhanadysgionarffirmed
Mek1/2Erk1/2and associated target genes only in presence of primary cilia afiéi¢idasing MEK/ERK signaling via primary cilia,
HIF-2 seems to promote processes to increase the regenerative abilities of the cell and consequentlyei mirmsesssine udcom
as stroke by means of signals mediated by primary cilia. Therefore, we propose that HIF-2, which émeseriptoactacer,
plays a functional role in the signal transmission of primary cilia representing an unexpected anduactinarefesttEnsivek D Q
described before.
References
[1] Lavagnino, M, Oslapas, AN, Gardner, KL,,/ARotikyoxia inhibits primary cilia formation andekdaunedimted contraction in stress deprived rat tail
tendon fascicles. Muscle Ligaments and Tendon8&:12@97. doi:10.32098/mltj.02.2016.05.
2] Leu, T, Fandrey, J, Schreiber, T. (H)IF epptaablion of neurogenesis by induced HIF-2 aftgraicigaemia. Pflugers Arch. 2021;47829987
doi:10.1007/s00424-021-02600-8.
[3] Nasyrov, E, Nolan, KA, Wenger, RH, MartizelHR Kithe neuronal oxygen-sensing pathwayaositatdd vascularization of the murine brain. faseb J.
2019;33:12812824. doi:10.1096/f.201901385RR.

[4] Leu, T, Denda, J, Wrobeln, A, Fandrey, J.htjyoklae-Factor-2alpha Affects the MEK/ERK Bahalaygvia Primary Cilia in Connection with the
Intraflagellar Transport Protein 88 Homolog. Mol ZDPBRI3(4):174-183. doi: 10.1080/109855498813.21

0S 09-03
Differential miR expression during macrophage differentiation

Gerhild Eulér Oezden Tastabdullah Al-Ndjjdainer SchijliMariana Parahukeva

1 Justus Liebig Universitat, Institute of Physiology, Giel3en, Germany
2 UKGM, Clinic of Cardiology, Angiology and Internal Intensive Medicine, University Hospital Giessen und Marburg GmbH, Gi
Germany

In atherosclerosis, macrophages lodge in the intima and subintima of arteries, leading to the formation of obstruaie® atheros
that are prone to rupture. Recently, we identified eight differentially expressed miRs, either in monociitsdtiom payiecdasdial

or in atherosclerotic plaques. Since differentiation of monocytes to MO macrophages or pro-inflammatisa Mieraguisipdages
for their invasion in the atherosclerotic plaque, we now analyzed expression of those eight miRs duwimarthe/pracegshabm
differentiation.

For induction of macrophage differentiation to MO, THP1 cells were stimulated with PMA (phoractth2einyniidte ebkpression

of CD14, a marker of macrophage differentiation, was upregulated 31-times compared to non-stimulated cells aftésthree day:
At the same time, morphology of round, non-adherent THP-1 monocytes changed to phewtypeagéHikehanced granularity,
formation of pseudopodia, and adherence to the culture dish. let-7f and miR92a expression decreased urashel tAMA stimu
expression of miR1 and miR143 increased within 3 days, whereas four of the eight miRs under study (entaib@dpstcanged
vs. unstimulated control). Treatment of THP-1 cells with agomiR92a attenuated enhancement of CDl1dAchRiNA Bipression
differentiation under PMA stimulation. In contrast, treatment with agomiR-let-7f amplified CD14-mRNRVeXpressibil under
differentiation, MO macrophages were treated wih@§- /36 ODUNHU JWQHYV BQG 7SIRODWIFADODMRVHG
(n=9, p<0.05 vs. unstimulated control). In addition, expression of miR21 increased, while miR143 and 32p3@6é&reased (n=
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XQVWLPXODWHG FRQWURO 8QGHU WKRVH FRQGLWLRQV WUHDWPHEeW RI F
thus M1-differentiation, whereas agomiR143 had no influence.

In conclusion, let-7f and miR223 promote the differentiation of monocytes into proatherogenic MO or M1 macrophages, where
miR21 counteract these processes. Modulation of these miRs in vivo may therefore representtusafuidatgetatimetiosclerosis

in the future.

OS 09-04
Androglobin, a chimeric mammalian globin, is associated with ciliogenesis and sonic hedgehog signaling

Anna KeppnérOcéane DerivaParko MatjcSaar AdriaengeMiguel Corréi®avid Hoogewijs

1 University of Fribourg, Endocrinology, metabolism and cardiovascular system, Fribourg, Switzerland
2 University of Antwerp, Antwerp, Belgium

The author has objected to a publication of the abstract.

0S 09-05
5000 m Above Sea Level: Experiencing Integrative Exercise Physiology

Oliver H. Wittekindtlichael Fauler, Paul Dietl

University of Ulm, Institute of General Physiology, Ulm, Germany

Teaching in physiology should provide students with the scientific knowledge and skills to enable independent solving of cli
This forces medical students to grasp a large amount of information, structure and integrate it in an interdisciplinary framewor
the capabilities of most current curricular teaching sessions. Therefore, we established an elective course which leads atten
fast-learning experience. It takes the students from the basics of vegetative physiology over practical aspects to a challenc
application in exercise physiology. It culminates in a field trip to the Eurac Research facility terraXcube in Bozen,rftadyy, where s
cardiopulmonary exercise tests at environmental pressure conditions according to altitudes of 5000 m above sea level, b
controlled laboratory conditions.

Our course consists of a seminar that follows an inverted classroom approach. It addresses vegetative-physiology and ba
adaptation. A subsequent practical course ngviersction testing and breath-by-breath gas analysis, lung bimmdeattdivied
ventilation, assessing cardiopulmonary function at different conditions (orthostasis and exercise), basics of echacardiogray
analysis and cardiopulmonary exercise testing. The last part of the course is the field trip, deritsg) penfiomtreastimpulmonary
exercise testing at altitude conditions of 5000 m above sea level. The students analyze their experimentasidts otxanpade their
at 5000 m with their measurements performed at UIm University (620 m above sea level) and finallydlisogsa tesuresults
seminar.

Our elective course requires a high degree of direct active participation by students. Performing those expéiiintents at 5(
FRQWULEXWHY PDVVLYHO\ WR VWXGHQWTV PRWLYDWLRQ D Q@nsahdeduQdi€3J S|
their psychosocial skills. By design, the course attracts heterogenous groups of students, motivate sgheet sicdtagyatgst
through subject-oriented curiosity. Despite disadvantages from high expenditure of faculty time and per-studerdlomsts, we ar
the overall engagement of students and the high levels of performance. We further recognizesthak itogi@gigods as tutors

as well as for MD projects.

We thank C. Steurer and his team from terraXcube as well as Prof. Dr. Jirgen Steinacker and PD Dr. Gunnar Treff (Section S
Rehabilitation Medicine) for their support and help.
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OS 09-06
B lymphocyte autoimmunity in patients with mitral valve disease and secondary pulmonary hypertension

Teresa C. Funk-Hilsggrlan KlagésNikolay Dranishnik®aimund Rutenbeidicolas Mefk&Veronika Kdgle
Matthias Homrhdloralf Kaisedenny KirsgiChristian E. Bugddermann Kugpdana Gruhé Benjamin O'Brien
Wolfgang M. Kbk} Szandor Simmoh3s

1 Charité - Universitatsmedizin Berlin, Institute of Physiology, Berlin, Germany

2 Berlin Institute of Health (BIH), Berlin, Germany

3 German Centre for Cardiovascular Research (DZHK), partner site Berlin, Berlin, Germany

4 German Heart Center Berlin (DHZC), Department of Cardiac Anesthesiology and Intensive Care Medicine, Berlin, Germany
5 German Heart Center Berlin (DHZC), Department of Cardiothoracic and Vascular Surgery, Berlin, Germany

6 German Rheumatism Research Centre Berlin (DRFZ), Flow Cytometry and Cell Sorting Core Facility, Berlin, Germany
7German Cancer Research Center, Division of B Cell Immunology, Heidelberg, Germany

8 German Center for Lung Research (DZL), partner site Berlin, Berlin, Germany

°6W OLFKDHOfYV +RVSLWDO 7KH .HHQDQ 5HVHDUFK &HQWUH IRU %LRPHGLFI
10 University of Toronto, Departments of Surgery and Physiology, Toronto, Canada

Pulmonary hypertension (PH), a common complication of left heart disease (LHD), negatively impacts on LHDrpattatitg. morbid
PH-LHD represents the most common type of PH and is defined as mean pulmonary arteriabpfessutdg(muithR) mean
pulmonary arterial wedge pressure >15 mmHg. Recent work by us and others stressed the role of dysiegulatdddimmunity i
changes in B-cell homeostasis in animal models of PH-LHD. In inflammatory conditions, autoreactive B-alalsccpergsuaad centr
tolerance mechanisms, conducing to the genesis of autoimmunity, a so far unrecognized pathomechanisimsiigfthhtdtbe Deepe
contribution of B-cell immunity to PH-LHD may provide for a better understanding of pathophysiological processes and
identification of novel cellular therapeutic targets. We hypothesized that PH-LHD may be associated with changes th B-cell h
autoreactivity as potential drivers of disease development and severity.

To test this hypothesis, we analyzed whole blood samples of patients with mitral valve (MV) replacgméhidngpBir \agh an
assessed by echocardiography according to the 2015 ESC/ERS guidelines allowing for classification of patients into groups
intermediate (n=8) or high probability (n=21) of PH. B-cell subpopulations in the blood of patienteereitiddmiifididdasdow
cytometry, correlated with the total number of B-cells, and compared to a group of age and sex matched healthy controls (n=:
No differences could be detected in concentrations of peripheral total plasmablasts (CD19+ CD27+ CD38+), plasma cells (
CD38+ CD138+), as well as total non-switched memory B-cells (CD19+ CD27+ CD38- IgD+) and tptBlaslisc{@D Idemor
CD27+ CD38- IgD-). In line with these findings, immunoglobulin isotyping analyses revealed no significant differences betwe
MV disease and healthy controls. Autoimmunity was tested by using indirect immunofluorescence assays on Kallestad rat t
their plasma 75% of patients with a high probability of PH carried IgG and IgA anti-nuclear or anti-cytoplasmaticezlitoantibodie
0% of healthy controls and 29% of patients with a low probability of PH. These results highlight thesageedatioyohBcBH-

LHD and point to the potential relevance of autoantibodies as targetable pathomechanisms and prognostic marker in PH-LHLC

OS 09-07
cAMP-dependent Modulation of Calcium Oscillations in Pancreatic Beta Cells

Johannes U. PfahdNastja SlugeéSandra Postidlarjan Slak Rupnik

1 Medical University of Vienna, Institute of Physiology, Vienna, Austria
2 University of Maribor, Faculty of Medicine, Maribor, Slovenia

Objective

Many intracellular processes in beta cells are influenced by cAMP concestrit®hdftAes]ribed is exocytosis of insulin granules.
The direct effects of cCAMP-dependent mechanisms on intidaelleteeCGae less well described. Commonly used compunds
modulate cAMP, e.g., caffeine, exert dual effects. Caffeine acts idasth f@an the endoplasmic reticulum (ER), or as an inhibit
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of phosphodiesterase activity, directly rising [cAE$tudy, we aim to primarily address the effects of manipulation tifcAMP]
pattern of @aoscillations in beta cells in acute pancreatic tissue slices.
Methods
Acute pancreatic tissue slices were produced from male C57BL/6J mice as previously described [1] eAfeattstalnimepffinislic
calcium indicator dye, we performed high-temporally resolved confocal microscopy. The identity of beta and delt@asells withil
confirmed by immunocytochemistry. We investigated the effect pfaforaetidgically using forskolin, caffeine, adrenaline,
somatostatin, or a soluble cAMP analogue. A custom-made open-source high-throughput analysis guijdyire tha®usats tof
Ca+ oscillations [2].
Results
We observed that the amountofeBzased by caffeine has been overestimated in previous experiments usingiglieatfingty Ca
In addition, event halfwidths got prolonged during caffeine and forskolin treatment. This is caused hy ¢éstpmtad \semtsriate
concentration-dependent manner, an effect also olsglveasedistimulation above 10 mM. Interestingly, during treatment where ¢
sources got combined, we observed a shift towards events with shorter halfwidth. Lowering cCAMP leveladvighaameatmstatin ol
the other hand, resulted in concentration-dephbititéort of beta cell activity.

References

[1] 6SHLHU 6 5XSQLN 0 $ QRDHAW SIS DRO-EKEFREY SRR \WHgE6| 55558 (2003).

[2] BRVWLU 6 6DULNDV 6 HREH 6O0RRKRUHBNSHO VR PERIPHNY '0A., EVRBIQIAH §., JohnsoR, J. D., &
Slak Rupnik, M. (2023). Physio_Ca - islets framesicorl0 (86) [Computer softvhitps://doi.org/10.1152/ajpendo.00165.2022

0S 09-08
The loss of gap junctions in excitable cells promotes mitochondrial stress-induced longevity in
Caenorhabditis elegans

Daniel-Cosmin MarciNathalie A. VigdiKatharina E. Fiséh&arl E. Busth

1 HMU Health and Medical University Potsdam, IMBB Institute for Mind, Brain and Behavior, Potsdam, Germany
2 Brandeis University, Waltham, USA
3 University of Edinburgh, Centre for Discovery Brain Sciences, Edinburgh, UK

The nervous system is a central regulator of longevity, but how communication between excitable cells inflagnrissddedgan and
understood. We investigated whether gap junctions play a role in regulating longevity and ageing, anddenes that évedéthe
gap junction proteins in the nematmi®rhabditis eleghas extensive and diverse effects on lifespan. Loss of timeifinexin

either the nervous system or muscles, for example, increases longevity by a third and also improvesdigddihspdentThis
extension of lifespan requires reactive oxygen species. The loss of intercellular coupling by UNC-9 increases métodhondrial
triggers a systemic induction ofg the mitochondrial-specific unfolded protein response (UPRmt) to promoteolgpigayiby. Thus,
gap junctions in excitable cells regulates lifespan and ageing through altering mitochondrial respiration.

Roderick N. Carter and Nicholas Morton contributed to microrespiration measurements, Peter Askjaer contributed to strain ge
Maria Goya and Maria Doitsidou contributed to gPCR assays. We gratefully acknowledge financial support by the Wellcome -
(109614/2/15/Z) and the Medical Research Council (MR/N004574/1).

OS 10 | Cell Biology & Signal Transduction
0OS 10-01

IHQWULFXODU D-@ybsivi ddtecudsNe{Hibitd digsntar chemomechanical properties due to
deceleration by myosin essential light chain 1sa
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Jennifer Osten, Tianbang Wang, Maral Mohebbi, Petra Uta, Arnab Nayak, Theresia Kraft, Manita 3chaire-Nayak,

Hannover Medical School, Molecular and Cell Physiology, Hannover, Germany

Myosin-Il molecules are ATP-powered force-generating machines driving cardiac and muscle contraction. They emysist of twi
chains (MyHC) and two pairs of associated essential (ELC) and regulatory (RLC) light chains. Ventricular aMl sloeutwvitch sk
myosin-ll molecules are often regarded functionally equivalent as their heavy chains are both ekprésaedricemugeniy.
soleustlerived myosin-1l is often used as an alternative source to study functional effects\6Riisea38V HG P XW D W LR G
cardiac myosin in hypertrophic cardiomyopathy (HCM).

We examined the mechanochemical properties of native myosin molecules isolated from rabbit ventricle and soleus muscles bc
and at the single-molecule levelinsitigactin gliding assays and optical trapping. We found that myosin from these two tissues,
expressing the same MyHC isoform, displayed distinct motile and ATPase kindticspleymryiesin moved actin filaments
approximately threefold slower than ventricular myosin. Slower actin gliding was associated with the presence and relative cor
type ELC MLC1saMnsoleusyosin. While the power stroke size and actomyosin (AM) rigor stiffness derived in single-molecu
were comparable for both myosins, the AM detachment rate was reduced approximitegotausafadiimn corresponding to
decelerated ADP release rates, thus explaining the observed differences in the motility driven by these myosins.

Long-type ELC isoforms contain a positively charged N-terminal extension, which can transiently interact with the MyHC close
domain or with acidic residues on actin, thereby bridging the actin flament and the myosin motor domain.cofegaogubse that tr
the ventricular ELC, longer and more positively charged MLC1sa decelerates actin gliding either due to a higher affinity to a
with a decreased dissociation rate or by decelerated actomyosin cycling kinetics. InMresdrugisarditem HCM patients were
compared to fibers from healthy individuals. Possible differences between HCM patient and healthy datyrab saipies are |
mutation-specific effects as long as samples from the same muscle tissue are compared. However, tissue-specifitodiffierences
parameters suggest the use of e.g. ventricular myosin, myofibrils or cardiomyocytes in future studies on HCM-associatet
ventricular myosin.

0S 10-02
Liver X Receptors Alpha and Beta Modulate Skeletal Muscle Adaptations in Sedentary and Loading
Conditions: Insights from Mice Studies

Frank Suhiz Florian BlascRk&Viljelm Bloth
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The author has objected to a publication of the abstract.

0OS 10-03
Proteo-genomic identification of functional endothelial microproteins encoded by non-caredhogadsm
reading frames.

Mauro SiragusaJohannes GraumahRarsten Kinh&tefan GiuntheBylvia JeratgeiBethlehem Bezuhebebastian
Sussér Xiaozhu Zhhidaaglim ChaManuel KaulicMario Loodtefan Offermafiiagrid Flemihg
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1 Goethe University, Institute for Vascular Signalling, Frankfurt am Main, Germany

2 Max Planck Institute for Heart and Lung Research, Biomolecular Mass Spectrometry, Bad Nauheim, Germany

3 Philipps-Universitat Marburg, Institute of Translational Proteomics, Marburg, Germany

4 Max Planck Institute for Heart and Lung Research, Bioinformatics and Deep Sequencing Platform, Bad Nauheim, Germany
5 Goethe University, Institute of Biochemistry Il, Frankfurt am Main, Germany

6 Max Planck Institute for Heart and Lung Research, Department of Pharmacology, Bad Nauheim, Germany

Background and Airthe study of non-canonical small open reading frames (smORFs)-encoded microproteins (miPs; <100 at
has been hampered by technical challenges associated with the detection of small peptides by mass spectrometry. Since tt
miPs in endothelial cells is mostly unknown, the aim of this study was to identify and characterize endothelial cell SmMORF-enc
Methods and Resultt/le combined deep RiboTag-RNA sequencing and bioinformatic pipelines optimized for downstream protec
to identify miPs in endothelial cells by mass spectrometry. This approach led to the ideotiféidatmmiRsf §28vded by previously
non-annotated smORFs in human endotheliabotfigli&rcell activation by interleukdbV DVVRFLDWHG ZLWK SU
endothelial miP expressiatrd698 differentially expressed miPs). The release of miPs was demonstrated under homeostatic ¢
(210) as well as after stimulation with interleukin-  Es&dof ribosome associated RNAs from endothelial cell-specific RiboTag |
combined with proteomic analyses revealed that 408 endothelial miPs were differentially expressed in response to infle
endothelial dysfunction in mice (AAV-PCSK9 injection/highdatatesteined with partial carotid artery ligation). Large-scale CRIS
screening demonstrated the relevance of numerous smORFs for endothelial cell survival. The detailed functional characterize
miPs was performed combining gain- and loss-of-function approaches with multi-omic analyses. Thtse aildjesfrevesded
endothelial cell miPs to interact with other proteins to affect cellgytokfleebetton, dynamics, migration and transcriptional regulatio
in line with their diverse cellular localization, including the cytosol, the cytoskeleton, the endoplasmic reticulum or the nucleus.
ConclusionsWe identified previously non-annotated endothelial cell smOR#recadddimiPs under homeostatic conditiohs as wel
as their alterations in response to endothelial cell activation. A pool of endothelial miPs is secreted amel ongyasa@ihautocr
functions, potentially relevant for human cardiovascular disease. Finally, similar to large proteins, miPs are involved in a pleth
processes and represent an unexplored new class of molecular players.

0OS 10-04
Uncl13A dynamically stabilizes vesicle priming at synaptic release sites for short-tetionfaoiita
homeostatic potentiation

Meida Jusyte Natalie BladnMathias A. BoeManon M. Beindlix E. Bondyd\bel B. Vam¥avya V.
PushpalathJanus R. Kobbersiédexander M. Walter

1 University of Copenhagen, Department of Neuroscience, Copenhagen, Denmark

2 Leibniz-Forschungsinstitut fir Molekulare Pharmakologie, Molecular and Theoretical Neuroscience, Berlin, Germany
3 University of Copenhagen, Department of Mathematical Sciences, Copenhagen, Denmark

4 Leipzig University, Rudolf Schonheimer Institute for Biochemistry, Leipzig, Germany

Question

Chemical synaptic transmission relies on neurotransmitter release from presynaptic release sites and on transmitter-se
postsynaptic cell. Presynaptic plasticity increasing neurotransmitter release achieves two fundamental nervous system functior
synapses to be more responsive to millisecond repetitive activation and it maintains signals when postsyagipity iEansmitte
reduced. How enhanced neurotransmitter release is achieved in these phenomena, termed short-termdtatititptitendiati tromeo
remains unknown.

Methods

We combine mathematical modeling and experimental &raghitsieuromuscular junction model synapses to elucidate the
molecular mechanisms underlying these forms of plasticity.

Results
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Despite their eminence on different timescales, our analysis revealed functional communalities and shared moleatdar depen
WHUP SODVWLFL\ DQG KRPHRVWDWLF SRWHQWLDWLRQ RQ WKHMY#®&HD V H
increased baseline transmission while blocking short-term facilitation and homeostatic potentiation. Mathematical modeling
Ca*Calmodulin binding to Unc13A plastically stabilizes vesicle priming at release sites and that mutation of the CaM domain bl
by causing constitutive stabilization. SipgrROXWLRQ 67(" PLFURVFRS\ UHYHDOHG KLJKHU VL
domain closer to release sites in CaM-domain mutants which might contribute. Akin to effects of CaM doreaimemitafion, act
synapses expressing wildtype Unc13A with phorbol esters (that can activate the neighboring Unc13A C1 domsior) antanced tr
blocked both short-term facilitation and homeostatic potentiation. This effect was not seen in synapses arpmassings,CaM dc
indicating a common downstream effect.

Conclusions

Our findings indicate that Unc13A regulatory domains are tuned to integrate a multitude of signals on various timescales to sw
participation for synaptic plasticity.

This work was supported by grants from the Deutsche Forschungsgemeinschaft (DFG) to A.M.W. (Emmy Noether Programm
Number 261020751 and the TRR 186, Project Number 278001972) and the Novo Nordisk Foundation (Young Investigator Av
NNF190C0056047 to A.M.W.). M.J. was supported by the Einstein Foundation Berlin (grant EZ-2014-226). We thank Dr. Ste
helpful comments and sharing antibodies.

Acute and intermediate presynaptic plasticity tsatdec13A at
neurotransmitter release sites

‘H ILQG MRLQW GHSHQGHQFH ®DPWOP
on the conserved Unc13A protein. Constituativeahitgatio
Cacalmodulin binding domain or acute phorbobgstarttbdocked
plasticity by over-activating Unc13A, possibly byyenhancin
neurotransmitter release site occupation throbgyniépsa re-
distribution. Converging signals on Unc13A dynartrciadlynaptic
output from neurotransmitter release sites.

OS 10-05
S-acylation of Stromal Interaction Molecule 1 (STIM1) enhances store-opteatey (SOCE)

Raphaél NéteSana KouhaAmado Carreras-Sukeldaurence Abrén@isou Van Der Gpblicolas Dematurex

1UNIGE, Physiology & Medicine, Geneva, Switzerland
2 EPFL, Lausanne, Switzerland

STIM1 is an endoplasmic reticulum (ERgriding protein that mediates the ubiquitous SOCE pathway by activating plasma mel
(PM) channels of the ORAI and TRPC families, thereby énamliggn@acells. UpoA*dapletion of the ER, STIM1 undergoes a
sequence of conformational changes, oligomerizes and migrates to ER-PM membrane contact sitegatdse Mt ¢cregpmals.

This process is critical for T cell activation and differentiation and loss-of-function mutations in STIM1 ce@&tAldcanbiliekkd to
immunodeficiencies. SOCE can be modulated by post translational modifications, including phosphorylation aifidaigdng-mediat
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of cysteine residues. Here, we investigate whether STIM1 is also regulated by S-acylation, the attachment of a long chai
cysteines.

A STIM1-immunoreactive band was detected by acyl-resin assisted capture (Acyl-RAC) of HEK-293 cells, indi&inMlthat endt
is S-acylated. Cys mutagenesis revealed that substitutienabalighed the binding of RFP-STIML1 to the acyl resin, indicating tl
STIM1 is S-acylated at residue.@¥BP-STIM1 was similarly acyl-captured when expressed in WT VeroE®6 cells, but not following
Cas editing of the palmitoyl acyltransferase (PADIRG2RAT20), indicating that this PAT isoform is required for STIM1 S-acylai
CFP-STIM1 lacking the polybasic C-terminal domain was also acyl-captured when expressed in cells lacking the three isoforn
channel, indicating that binding to ORAI channels or to negatively charged PM lipids is dispensabledotitime S-adyiat@ia
elevation was observed by fura-2 imaging Zpead@assion to thapsigargin-treated cells lacking both STIM1 and STIM2 isoforn
re-expressing RFP-STIM1 along with YFP-ORAIL. Both the slope and amplitude of the SOCE componentwieza thdi®ed by 5(
acylated Cysresidue was mutated to alanine or serine (RFFRFIREP-STINKE?Y, linking the S-acylation to a gain-of-function of
STIM1. Accordingly, PAT20 overexpression enhanced SOCE 4-fold when co-expressed widdRieReEddMihieut co-expressed
with RFP-STIM3¥7AThese data show that STIM1 is S-acylated at Cys-437 independently of ORAI channels or its polybasic don
S-acylation requires PAT20, whose expression enhances SOCE only when Cys-437 is present, diticcating thd ttoeSad M 1
enhances channel gating. The STIM1 conformational step impacted by this lipidation as well as the natlure STtMeLli@ids adde
the functional impact of this post-translational modification for immune cells are currently under investigation.

0OS 10-06
Ferroptosis resistance is associated with abated iron transport and increased tumorigenic hypoxia-induci
factor signalling iWHL-deficient renal cancer cells.

Wing-Kee LéeMarie Bergméjddaniel HebfoR eresa KefrCalista O Frank Théveriod

1 Bielefeld University, Medical School OWL, Physiology & Pathophysiology of Cells and Membranes, Bielefeld, Germany
2 Witten/Herdecke University, Institute for Physiology, Pathophysiology and Toxicology, Witten, Germany
8 University of Manchester, Faculty of Biology, Medicine and Health, Manchester, UK

Ferroptosis is a mode of programmed cell death dependent on iron (Fe) that is chafaciivesemtpx@ae system, elevated
membrane polyunsaturated fatty acids and lipid peroxidation. It is elicited by Fe-induced generation of reactive ezytigrgspecies
in membrane damage and cell death. Though cancer cells are particularly susceptible to ferroptosis, recent daties suggest
accumulate less iron with pathological progression, thus decreasing ferroptosis susceptibility [1]. We therefore hypothesised F
Fe-dependent cell death signalling are altralldancer cells (RCCs). Cell culture modetsdbremal proximal tubule (HPCT) and
RCCs with a drug-resistant and inactive Von-Hippel-Lindau (VHL) phenotype (A498, 786-@ffteretiosddlrhasstions are
commonly found in RCCs, leading to a persistent pseudohypoxic state due to increased stability of tumdslgefaictdmgooxia-in
(HIFs). Both A498 and 786-O cells harbour elevated HIF2A. The ferroptosis inducer, Byastas (hoie e2ctive in decreasing
cell viability by MTT assay in HPGIO(EEpM) compared to A498&(ETG pM) after 24 h. Trypan blue staining, electrophysiologice
(ECIS) and ATP assays revealed cell proliferation is diminished by eragiinaodghReitetHROS measured with CellROX by ~300%
in HPCT versus ~50% in A498. Expression of the Fe efflux transporter FPN1 increased in HP CTeafterarenhosdlimg oirate

for 30 h, but not in RCCs, despite lower basal expression. Compared to HPCT, receptor-mediated FentRGSsoshpatbdvays
diminished transferrin receptor 1 (TFR1) (by 50-60%) expression, but increased cellular expresstersand sstemtighipdcalin-

2 (LCNZ2) (4-fold) and its receptor (LCN2-R) (3-fold). Transient ttdis2ésifitidA{20 nM, 72 h) resulted in inck€X$&d 6-fold)

and renal mesenchymal-to-epithelial transformation\figd{atdifold) mMRNA, yet attenuated cell proliferation geneZsyNIBiID1 (
>60%) in addition to FPN1 (up to 50%) and LCN2-R (up to 20%) at the protein level. Battpidt&ih méEr ActraffectddBA

siRNA.

Taken together, these data imply deregulation of Fe-sensing pathways as well as uptake and efflux mechanismsyoccurs in
driven by HIF2A. We posit lower cellular Fe levels and diminished responsiveness in Fe-sensing impapit®sesist&icEso ferr
with increased metastatic potential, impacting therapeutic strategies.
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0OS 10-07
Extracellular acidosis induces GO/GL1 cell cycle arrest in tumor cel&s sigrating

Anne RiemanmMandy Rauschner, Virginie Dubourg, Sarah Reime, Oliver Thews

Martin-Luther-Universitat Halle-Wittenberg, Julius-Bernstein-Institut fur Physiologie, Halle, Germany

Question

The tumor microenvironment is characterized by deprivation of nutrients like glucose, shortage of oaygehu ¢hippoafahand
tissue pH (acidosis). Acidosis has an impact on tumor promotion as well as progression, resulting in increased risk of metas
and therapy resistance. On the cellular lesd affiets tumor cell growth, but the preceeisnezhemain to be elucidated.

Methods

We analyzed the impact of acidosis on proliferation of rat prostate tumor cells (AT1) with flow cytometry and propidium it
Therefore, cells were exposed either to a control (pH 7.4) or an acidic extracellular environmeniqiptd &é)rfeazteprents.

The role of various signaling pathways was elucidated using the respective inhibitors during the incubatioagived gelevel
species (ROS) was reduced by the cell permeable ROS scavenger Tiron (disodium 4,5-dihydroxy-1,3-benzenedisulfonate), w
calcium was reduced usirf¢fe medium. Acidosis-induced changes in gene expression were studied by Next Generation Se
and Ingenuity Pathway Analysis.

Results

We found that acidosis reduced the amount of tumor cells in S phase, while increasing cells in GiwgnafeuNo cbhacgesng

G2 phase, when comparing control and acidic extracellular pH. Mechanistically, acidosis did not affect cell cydedlyiagynaling |
on mTOR, c-Myc or ROS, but via chang&ssignaling. Acidosis regulated gene expression patterns in prostate tumor cells, and
of these groups of genes were involved in cell cycle and cell cycle control. The expression of genes promoting proliferation
reduced by acidosis, including E2F transcription factors, cyclins, cyclin dependent kinase 1 and cell dividioa wayttidlpsoteins. |
gene expression of cell cycle inhibitors like p21 and p27 was increased.

Conclusions

Our findings indicate that targeting the acidic tumor environment might thus restore cell growth and couégbyntprgeérgmor th
proliferating cells.
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A 01-01
Molecular Basis of TREK-Khannel Gating

Marcus ScheweKristin Rathjéclena B. RigFriederike Schulglarianne A. Musins&dnke Cordéeirdhomas
Baukrowitz

1 Kiel University, Medical Faculty, Institute of Physiology, Kiel, Germany
2Weill Cornell Medical College, 2Department of Anesthesiology, New York, USA

Two-pore domaih(krp) channels play a crucial role in regulating electrical cell excitability and thereby are important mediators c
processes like neurotransmission, hormone sechetinapgtasis or temperature and pain perception. Particuladgh@Ribd K
gating is complex as a wide range of stimuli and small chemical compounds, partner proteins and second messenger mole
channel activity. Moreover, two crystallographic conformationseth&iEei2 (Ke. the up and down state) have been resolved ar
their main difference lies in the position and orientation of the transmembrane helix TM4. In the down state (but not in the up ¢
fenestrations -branching off from the central cavity- exist that are also targeted by drugs such as the noriuttvoetgie {dIFx). NF
inhibit TREK-2pctivity by preventing the transition from the down into the up state. Because of this, the down state ts thought
a low activity state while the up state is thought to have a high open probability. However, direct functioesdéés iokhey the
physiological regulation such as pH regulati@gufiton or phosphorylation is still largely missing.

Here, we used a functional mutagenesis screen of the TREK-1 transmembrane helices TM2, TM3 aiichal NAtamdiris pr
(pCT), cysteine modification experiments in TREK and TRAAK channels and a NFx inhibition assay as weltsagMiylecular c
simulations of TREK channels to gain structural insights into the gating mechapismaruidleestcKnning mutagenesis identified
several residues that strongly activate TeEKah#els including three homolog residues in the different TM helices of TREK-2 tt
in close proximity in the down state but break apart in the up state indicating that this triad stabilizes the down staterconforme
disrupting the triad resulted in channels with strongly reduced NFx sensitivity consistent with the closed sidal fentsrations c
crystallographic up state. The activation of TReKeh&a2nKls by intracellular acidificatioeranglBephosphorylation mimicking
mutations that are thought to act via the pCT, also resulted in markedly decreased NFx affinities suggesting that these stimuli
up state. The involvement of pCT in THREBEMel gating was further investigated via cysteine mediated attachment of either hydr
moieties (decyl-groups) or hydrophilic moieties (charged groups). The results are consistent with #mepbipatoicrtiedx that

dips into the membrane at acidic pH or upindig and, thereby, favoring the highly active up state.Collectively, the results c
consistent structural mechanism of T#HRtBkriGel gating based on crystallographic as well as now also on comprehensive functior

We thank the members of our laboratories for technical support and helpful comments.

A 01-02
Essential role of conserved alanine residues in CLC channel proteostasis

Chia-Ying YduCiao-Yu Zhunghung-Jiuan J&nghih-Yung Tadng

1 National Taiwan University, Graduate institute of physiology, Taipei City, Taiwan
2 National Yang Ming Chiao Tung University, Institute of Anatomy and Cell Biology, Taipei City, Taiwan

The voltage-dependent chloride channels CIC-1 and CIC-2raref rism®EC channel/transporter superfamily. A functional CL
FKDQQHO WUDQVSRUWHU FRPSULVHV D GLPHU L F-Rél (helixAyas uéll asZ1l7 Walksidebnbrian® |
-helices (helices B to R). Loss-of-function mutations in the human gene eGt@NlgRICGICLZ( CNPchannels are associated

with myotonia congenita and leukodystrophy, respectively. Disease-causing CIC-1 and CIC-2 mutations may manifest ab
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dependent gating, as well as defective protaistdsisnéroteostasis). Significant defect imabh€l proteostasis has been
demonstrated for two disease-causing alanine-to-valine mutations in the transmembrane helix O: CIGZ08%3 IndpnthGiIg; 2
these two locations correspond to the highly conserved helix O alanine residues present in virtually alcihrembétsokiha@eLC
superfamily. To further understand their proteostatic significance in CLC channels, we generated a series of diffightymutation:
conserved alanine residues in helix O of CIC-1 and CIC-2 channels. Our biochemical analyses indicate that a modification o
volume at these helix O locations notably disrupts protein stability and membrane trafficking eh@h@elsama €igtrast, an
alanine-to-valine mutation in the nearby helix Q, as well as a disease-causing alanine-to-thredniBfailatatidisaemebly affect
CIC-1 protein level. These observations suggest that a minor change in the side-chain volume at the higilanoomsesicicelelix O
may lead to substantial interference of CLC channel proteostasis, consistent with the idea that helixr@leplayw aie estaditia
during CLC channel biogenesis in the endoplasmic reticulum.

We thank Dr. Chen Tsung-Yu for his helpful suggestions and advice on this project, and Dr. Fu Ssu-Ju for the technical suppc
experiments. Additionally, we express our gratitude to the staff of the Biomedical Resource Core at the First Core Labs, Natio
University College of Medicine, for their technical assistance.
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A 01-03
Exploring basics of ion channel gating in viral proteins

Nils DrexlerLena DiedericlOliver Raghlennifer OpgeMaximilian Stérideborah SchéuBerhard THeUlf-Peter
Hanse?f) Indra Schroedér

1 University Hospital Jena, Friedrich Schiller University Jena, Physiology Il, Jena, Germany
2 Technical University Darmstadt, Plant Membrane Biophysics, Darmstadt, Germany
3 Kiel University, Department of Structural Biology, Kiel, Germany

The selectivity filter gate in potassjuchgKnels is regulated by a complex interaction network anchoring it to the rest of the cha
well as by the ion occupancy in)har(#ing sites in the filter. Cellular signals and the state of other gates are communicated to
through this network. Despite decades of research, this gate is still not fully understood. The minimal viral Kcwsgbimmnels are
tostXG\ DQ 3SDXWRQRPRXV™ ILOWHU JDW Hain¥ &nQ Rd¥e \WokbdndI® t/ddsigHyat& B cHuhgiddHtkiexia
species in the recording solutions in single-channel recordings in planar lipid bilayers and via mutations, we exptosélthe regul
not well-understood channel region.

A 01-04
Understanding the role of individual subunits in concatenated heteromeric Kv2.1/Kv6.4 channels.

Debanjan TewalkChristian Sattler, Klaus Benndorf

University Hospital FSU Jena, Institute of Physiology Il, Jena, Germany

Question

Voltage-gated potassium channels (Kv) are membrane proteins allowing theitrasspoosefthke membrane in response to the
voltage. During activation, the S4 segment in the voltage-sensing domain (VSD) is moving across the hydrophaisc Aore of th
conserved phenylalanine in the trans-membrane S2 helix is the charge transfer center that isiteracsywihetlod the S4 helix
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essentially involved in the opening of the pore. This phenylalanine is highly sensitive to diverse substitutions.dMithinitthe family
there are several that do not form functional channels on their own but can form functional heteromer&kohsuineigsvitieoth
used the approach of subunit concatenation to define the number and position of the Kv2.1 and Kv@etrsubenitsmaheetso-

.Y VXEXQLWY FDQ IRUP IXQFWLRQDO FK DU b®electriQaBytsifeht QMBtHLIQNY & theZrkdpedtive
phenylalanine (F290 in related Shaker channels) were introduced in individual subunits of the concatemers.

Methods

The constructs were expressed and measuXexhfons laevaecytes and the elicited current was characterized with the two-electr
voltage-clamp (TEVC) technique.

Results

Our results show the following: 1. The silent subunit Kv6.4 decreases the steepness in the voltage-activation relationsh
inactivation approximately by 50 mV to hyperpolarized potentials as compared to homomeric Kv2.1 chaimagisek &y2rédsve.4
in a 2:2 stoichiometry with an alternating sequence. 3. Mutations of phenylalanine to different amino acidsarttes shdtge tran
voltage-dependent activation to either hyperpotejxedrared potentials depending on the property of the amino amidsrieisoth m
and concatenated dimers. 4. Kv2.1/6.4 channels undergo slow type inactivation shifting the inactivation claxeirtgwards h
potentials. Mutating the charge transfer center of the Kv6.4 subunit only shifts the inactivation cuaeipmebaonsssfagmwell

as concatenated dimers towards depolarizing potentials if compared to Kv2.1/6.4 channels formed by coexpressed wild-type
Conclusions

This result tells that the mutation in Kv6.4 recovers the channel from closed-state inactivation.

Uta Enke, Claudia Ranke, Sandra Bernhardt and Karin Schoknecht
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A 01-05
Mechanism of voltage sensing iB*Cand voltage-activatedddannels

Ignacio SegutaWilly Carrasquel-Ursdldgnacio Diaz-Frartdlidose A. Gardt&ernando Gonzalez4RliRamon
Latorreé

1 Forschungszentrum Jilich, Institut fr Biologische Informationsprozesse Molekular- und Zellphysiologie (IBI-1), Jilich, Germ
2 Washington University in St Louis, Department of Anesthesiology, St Louis, USA

3 Centro Interdisciplinario de Neurociencias de Valparaiso, Facultad de Ciencias, Universidad de Valparaiso, Valparaiso, Chil
4 Centro de Bioinformatica y Biologia Integrativa, Facultad de Ciencias de la Vida, Universidad Andres Bello, Santiago, Chile

Excitable tissues accomplish their signalling functions thanks partly to the interplay of voltage-sensitive ion chacesdaryherefore
to establish how voltage-sensitive ion channels sense changes in the electric field across the cell membrane. In partic
communication between the voltage senso® bimdli@g in BK channels is crucially involved in damping excitatory stimuli. For exe
these channels must be precisely tuned for the neurosecretion process to work properly. Although the specific voltage-sensin
BK channels is still under debate, the most accepted mechanism proposes the existence of voltage-sengbiciamderg ¢V SDs),
two or more discrete conformational states in response to changes in the membrane voltage. The simplesstateieladhsders

(A), which promotes channel opening, and resting (R), which promotes channel closing, a process called gaticonstimsus volta
channels. To accomplish its function, VSDs contain charged residues that move across the membrane borders in response tc
electric field. Here, based on gating current measurements, we demonstrated that two arginines in the trandpeaiityamel segmel
R213, function as the BK channel gating particles. Significantly, the energy landscape of the gating particles isoglectrostatic
network of salt bridges contained in the voltage sensor. The neutralization of other VSD charges exclusively points {o roles in
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activation voltage of the VSD and its allosteric coupling with the pore domain. Moreover, molecular dynamicshsnoyations bas
EM structures of the human BK channel as templates suggested that R210 and R213 lie in a narrowtsapaunt srpacatintr
water-filled vestibules whose boundaries are defined by these gating charges. This interpretation is consistent with the hyy
activated proton currents generated by BK channels when R210 is mutated to the protonable amino acid bistidihedR2EOH). Th
point to a unique and distinctive mode of BK channel activation. In canonical volté§e elciivatés] gositive charges move one
by one through a charge transfer center (absent in BK channels) that spans the entirecgitrestc dleddgénmovement in BK
channels is limited to a small displacement of the guanidinium moieties of R210 and R213 in a narrow septumh drbpee the ele
without a significant movement of the S4 transmembrane segment.

We thank Mrs. Luisa Soto (Universidad de Valparaiso) for excellent technical assistance and Drs. Francisco Bezanilla and Jol
their careful reading of the published manuscript. This research was supported by the Fondo Nacional de Desarrollo Cientifice
(FONDECYT) Regular Grant Nos. 1190203 (To R.L.), 1170733 (To F.G.-N.) and 1221260 (to J.A.G.); USeAitiffeorce Office of
Research grant under award FA9550-16-1-0384 (To R.L.); and NIH Grant No. GM030376 (To R.L.). The Centro Interdisciplin
Neurociencias de Valparaiso (CINV) is supported by the Iniciativa Cientifica Milenio-Agencia Nacional de Investigacion y Des
ANID), Project P09-022-F (CINV).

Gating chage displacement for neutralization nsutatiie VSD of
the human BK channel.

(A) Primary amino acid sequence of the VSD (Sbsitigdly Eharge
residues are colored blue, and negatively chagesiasscolored re
Residues that were neutralized are highByiRegrésentative recor
of gating current of BK wt and neutralizationRa0aQ; R210Q, an
R213Q.Q) Gating charge versus vol@y®) (curves at zero internal
calciumD) Half-activation voltaggednd the apparent number of g:
chargeszf) for the BK wt and mutants were obtained fitbng toe
the (V)) data with a Boltzmann function.

Hyperpolarization-activated proton pore revealiadaive VSD
activation mechanism

(A) Representative gating current recording fori@@héHiader
symmetrical pH conditi@)sExternal acidification protonates the t
at this position, forming an inward rectifying pnagintmar bars =
SD. ©) QV) relationship for R210H mutant obtained at sypirhetri
7.4. D) Steady-state current versus voltage curve fobtaioedent
records such as those shown to the left.
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A 01-06
Unraveling the role of the2Gactivated Kchannel K23.1 in pancreatic ductal adenocarcinoma

Benjamin Sorét Zoltan Pethd/'yacheslav Lehed'ldibrecht Schwab

1 University of Lille, Laboratory of Cell PhysRHogyELL - INSERM U1003, Villeneuve d'Ascq, France
2 Westfalische Wilhelms-Universitat Munster, Institut fir Physiologie Il, MUnster, Germany

Pancreatic ductal adenocarcinoma (PDAC) is the fourth leading cause of cancer-related deaths & Testaoiecalartrie
mechanisms that give rise to PDAC are far from being clear and have not yet delivered efficient therapidise Physiolsdinked
and microenvironment of the exocrine pancresigin@la are particularly relevant in cancer. The cétlttaikiCancludes ion
channels that indirectly affé¢si@aaling such as thé+@ativated*#channelds3.1. In PDAC, this channel is massively overexpressec
and indicates a poor prognosis. Despitie satngaformation on the rolece.K channels on individual cell types of the PDAC cance
tissue, its role is still poorly characteriziedviaathta are missing. The current project is aimed at reducing this gap of knowledge.
In vivoexperiments were performed using téKrdSrp58PdxEre+ (KPfC) PDAC mouse model. Mice were treated with vehicle
gemcitabine, theaK1 inhibitor TRAM-34 or a combination of the two. Retrieved pancreata were sliced, stained, and analyze
tumor size and the extent of fibrosis. This was complemented through thece3/aluatibitioh kon migration in a spheroid model of
PDAC composed of pancreatic tumor cells (PANC-1) and pancreatic stellate cells (PS-1).

The inhibition afB 1 in combination with gemcitabine leads to a moderate decrease in tumor size and a reduction of gemcitab
fibrosis. This could mean that the combined effect makes the tumor tissue more accessible to treatmentci.irbdibgfreroids, |
in combination with gemcitabine decreases the invasive potential. This is accompanied by a change froomametopgeteghto a r
of the migrating cells. Nevertheless, thisrirdobiginot reach the level of inhibition of gemcitabinecdtteeedtingly, the inhibition

of plasma membrang3KlL by maurotoxin decreases the invasive potential of the PANC-1/PS1 spheroids more efficiently
combination of TRAM-34 and gemcitabine suggesting timenpteamaand intracellda. Khave distinct effects in PDAC.
Collectively these results point to a functighlothéannels in complex tumor models that goes beyond the well described roles
channels in individual cell types from the tumor microenvironment.

A 01-07
7TKH QDWXUDO SRO\SHangpfiomdduakes dverxepagsium channel classes

Marianne Musins8dnke Cordeirorhomas Baukrowitz

Christian-Albrechts-Universitat zu Kiel, Institute of Physiology, Kiel, Germany

Question

Traditional far eastern medicine suggests that Mangostin, a natural extract fGarcitie fmangbstarahibits a wide range of
beneficial pharmacological activities, including antioxidant, anti-inflammatory, anti-cancer, anti-microbial and cardibprotective
SUHGRPLQDQW FRPSRXQGV RI WK LVD QManydstthhdtDave[Wedn hredtigted ih Veriots iy olddic
DQG SDWKRORJLFDO FRQWH [ WNangostifr Blsp \WiodlildtgsHdn LEralkinalsK iRcAHiIGy némiiekd of the Two-|
Domain Potassiuns(iKhannels.

Methods

We used electrophysiological whole-cell recordings of different potassium channels heterologously expressed in HEK293 cel
P R G X O D W R tMamgbstihRnfaaaRinel subfamilies KKaand I and ke potassium channels).

Results

First, we could corroborate the strong activation of TREK-1, TREK-2 and TRAAK channels. Valtefuttiae rattomoostr other
members withinthe KKDQQHO IDPLO\ DUH VWU R QN&hyoBtiR, GeXuliDg\¥ith€s irEstrdd v atiebodhbpRarabl
WR WKH UHSRUWHG 75(. 75$%$. DFWLYDWLRQ RU FRQY HUMa&hgostinagtivatddca®R X Q
potassium channel (BK channel) which play a crucial role in regulating cardiovascular function by regulating smooth muscle

tone, and cardiac action potentials.
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We hypothesize that the activation of BK channels, leading to smooth muscle relaxation and vasodilation, has significant imp
blood pressure control and could pose the underlying molecular mechanism of the reported beneficial cardiovascular action o
HIWUDFWV ‘H WKHUHIRUH LQY H-Msvigostn\ahd explrkdth®gdsskle Rirndivigsite in DREN-1 Br@ BK Ichar
by site-directed mutagenesis andsiigalocking experiments.

Conclusions

2XU VWXG\ VFUXWLQ L]H G -NémkgbistirDirs ¢hixiidladeularrrhsalih. iyBeMeidRtiQdvitsReffects on BK channel activi
provides mechanistic insights into how this natural compound may modulate cardiovascular function, warranting further inve:
clinical relevance.

A 01-08
Kcchannels as amplifiers of TRPV4-mediated pulmonary edema formation

Mei L1, Jorge Blazquez-P#gBuillermo M. Albaiggté/olfgang M. KuebiérLaura Michafék

1 Charité - Universitatsmedizin Berlin, Institut fur Physiologie - Charité, Berlin, Germany

2 Instituto Universitario de Oncologia (IUOPA), Department of Biologia Funcional, Universidad de Oviedo, Oviedo, Spain

3 CIBER-Enfermedades respiratorias, CIBER-Enfermedades respiratorias, Madrid, Spain

46W OLFKDHOfV +RVSLWDO 7RURQWR .HHQDQ 5HVHDUFK &HQWUH IRU %LRI
5 University of Toronto, Departments of Surgery and Physiology, Ontario, Canada

6 partner site Berlin, DZHK (German Centre for Cardiovascular Research), Berlin, Germany

7 partner site Berlin, DZL (German Centre for Lung Research), Berlin, Germany

Question

[Mechanical ventilation is life-saving in patients with acute respiratory failure, but can also inflict ventilator-indaced lung in
exacerbate endothelial barrier failure. The mechanosensitive transient receptor potential vanilloid 4 (€RiRY&H Gadannel i) n
dependent endothelial leak in overventilatexhtliigsictivates Eactivated ke channels, which iii) may in turn increase the
electrochemical gradient for TRPV4-mediatefiu€aAs suchzal€hannels may promote stretch-induced barrier failure and aggrav
VILL. ]

Methods

[Male mice were ventilated for 2 h with low or high tidal volumes in the presencearaatzggrist®f&amin, charybdotoxin,
TRAM34). Changes in endothetiadddaentration (Fd@were quantified by ratiometric imaging of isolated-perfused mouse lung
different levels of airspace pressure, or in human pulmonary microvascular endothelial cells (HPMERRY dnactbyetitse Woth

or without inhibition efdkannels. Analogously, changes in endotheliakeKtration {fJKand membrane potential were inmaged
Vitro]

Results

[Inhibition ofkchannels, specifically the intermediac®atedtChannel (Y4l) attenuated characteristic features of lumg injury
vivo Analogously, inhibition @fl IEhannels in isolated lungs reduced the sustafhezspGase to elevated airspace pressure. In
HPMECs, TRPV4-mediatédidx decreased][Bnd caused membrane hyperpolarization. This response was prevented by inhi
of kachannels, whereby inhibitiorc4f dkannels showed the most pronounced effect. InhibititanagKdownstream of TRPV4
activation reduced endothelid] [@&itro]

Conclusions

[Kcachannels, specificalbeliKact as amplifiers of TRPV4-medidtédfi@ain the lung endothelium and can establish a feed-forwa
cycle that drives endothelial barrier failure and the progression of VILI. ]

We thank the Advanced Medical Bioimaging Core Facility (AMBIO) of the Charité-Universitatsmedizin Berlin for support in the
real-time fluorescence imaging data. We thank Dr. Stefan Heller, Stanford University, for kindly providing the rabbit anti-TRP\
antiserum used for Western blotting in HPMECs.
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A 01-09
The Role oflcn2in the Murine Zona Glomerulosa

Marina VolkertJte Scholl, Gabriel Stolting

Berlin Institute of Health at Chauité/ersitdtsmedizin Berlin, Center of Functional Genomics, Berlin, Germany

Question

The zona glomerulosa (ZG) comprises the outer layer of the adrenal cortex, which synthesizes aldostermme fdusisteoid hor
the volume and salt balance of the body in response to the serum concentrations of potassium and aBgiotdatonlb{Ang I1).
ZG leads to oscillatory membrane depolarizations and calcium influx, which is required for aldosterone synthiesis- Heteroz
function mutation<TihCN2which encodes the chloride ion channel CIC-2, lead to familial hyperaldosteronism through increase
signaling of the ZG. The role of CIC-2 in the healthy ZG, however, is still unclear.

Methods

In order to determine the role of CIC-2 in the ZG, weClomip@te) and wild type (WT) mice. Using fluorescent indicators, we stud
changes in cytosolic calcium signaling (using Calbryte 520) and in the chloride homeostasis (using 6-methaagitieethylquir
(MEQ)) in acute slice preparations of murine adrenal glands. As it was reported that CIC-2 and aldesbartbnactyatieelsis/ ar
extracellular hypotonicity, we investigated several osmolar conditions.

Results

After an acute change (minutes) to a hypotonic solution, WT and KO showed a similar increase of calcium spiking in the ZG. |
a sustained exposure (hours) to an extracellular hypotonic condition, calcium spiking in the ZG of KO mice mamaihtd strong
WT. The number of calcium oscillations in the ZG of KO mice were higher across several tested concentrations of potassium .
indicates that CIC-2 might only be active following prolonged hypotonic stress. This hypothesis is further suppctkeditig our find
concentrations in WT and KO were similar under isotonic conditions, whereas the chloride concentration wés biglesr in KO
prolonged hypotonic stress.

Conclusions

Our results suggest that CIC-2 plays a role in the long-term response of the ZG to changes in extracellular osmolality.

A 01-10
Activation of TMEM16A channels by methionine oxidation

Rama A. Husséjnlinshi Wahgy'utao TidnRoland SchonkeBtefan H. Heinemfadimshinori Hoshi

1 Friedrich Schiller University Jena & Jena University Hospital, Center for Molecular Biomedicine (CMB)- Department of Bioph
Germany

2 Tianjin University, Academy of Medical Engineering and Translational Medicine (AMT) & Tianjin Key Laboratory of Brain Sci
Neural Engineering, Tianjin, P.R. China, 300072, China

3 University of Pennsylvania, Department of Physiology, Philadelphia PA 19104, USA, USA

The author has objected to a publication of the abstract.

A 01-11
Current clamp Ussing chamber measurements show different effects of modulators depending on C
mutation

Vanessa Meté Heymut Omeardorg GrolRe-Onnelrivkolf-Michael Weber
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1 Westfalische Wilhelms-Universitat Miunster, Institute of Animal Physiology, Minster, Germany
2 Universitatsklinikum Munster, Department of General Paediatrics, MUnster, Germany

Cystic fibrosis (CF) is caused by the malfunction of the chloride channel cystic fibrosis transmembrane cGRrdR}alds tlegulator
most common genetic disorder in the Caucasian population. Decreased CFTR function leads to an imbalancend tateeostasis
transport in secretory epithelia. Particularly in the lung, this defect impairs mucociliary clearance leading {optbigommon c
Modulators, a new type of drug and the first to allow for causal treatmentloPS-UdRedthfG SDWLHQW TV TXDOLYV
pleiotropic nature and over 300 mutations causing the disease, not all patients get the right combinatioyefhotypk listexeii their
approved for treatment. Here we measured the efficacy of the modulators Ivacaftor, Lumacafiiexaeaétoafttavaiabed by
Vertex on primary cell culture in a state-of-the-art current clamp Ussing chamber (EP Deasheashaimtdssirogit to be sensitive
enough to measure the effect of the rescued but still malfunctioning CFTR proteins in the nasal epithelidieeis coifastaddrom pa
on the conductance was dependent on the functionality of the rescued protein, for the conductance reflectmémipeomerties of
ForceOOV ZLWK 1) PXWDWLRQ WKH HIITHFWV RI DOO FRUUHFWLQJ PriRiatéd DWR
transfection experiments with experimentally developed chitosan-nanocapsules as vectors in which CF cells turned out indisti
healthy controls. However, the voltage measured at current clamp conditions reflected the true ion trarfsglantritaod giathe epit
much improved after 24 h by the correcting modulators and acutely by the potentiator Ivacaftor. Theseeregtht$utiey a
personalized medicine closer and will make treatment available for patients whose mutations are not approved of by FDA or E

We greatfully acknowledge finacial support from Deutsche Férderungsgesellschaft zur Mukoviszidoseforschung e. V.

A 01-12
Analysis of the transport mechanism of SLC26A3 and SLC26A6

Annalisa Questindominik Lenz, Dominik Oliver

Philipps-Universitat Marburg - Institute of Physiology and Pathophysiology, Department of Neurophysiology, Marburg, Germa

Question

Solute Carrier Family 26 (SLC26) is a conserved anion transporter family with 10 membetsG2a 6 geraess (et for SLC26A5)
encode multifunctional anion exchangers and anion channels that transport a broad range of substrates \eltbcingbhdeant role
transport and homeostasis throughout the body. Among the ten human SLC26 paralogs, SLC26A@naim Brasd fiametion

and disease states of the intestine. ThejH&& @xkchangers but SLC26A6 can also mediate the transport of divalent anions su
sulfate and oxalate. Transport mode appears to be electrogenic in some studies, with a stoichiometry moobta?emtidmonova
divalent: monovalent ofllih other studies, the transport mode appears to be elédtjswebttd transport mode and stoichiometry
are still controversial. These differences may have technical reasons but may as well indicate diffecéciciesriattyabspoees
speciedli?] In this study, we aim, at first, to solve this controversy and clarify the stoichiometry and transpw €liffetenaas in be
and mouse orthologous of both SLC26A3 and A6.

Methods

Confocal microscopy was used to assess membrane localization of the GFP-fused expression constructs, which was requi
subsequent transport current recording by whole-cell patch-clamp. Transport currents were recordefl thre theoposseice
substrates oxalate or bicarbonate in the extracellular solution, while varying the concentration gradient otldoudesr-transp
Currents were recorded using voltage ramp protocols and reversal potential (Vrev) and the carusedaaaneasure of
transport activity and transport mode.

Results

Our imaging data showed a predominant plasma membrane (PM) localization of both human aind GiusseShab2&a6 ovary
(CHO) cells, whereas human SLC26A3 was poorly targeted to the PM in CHO cells. Patch clamp €petimerisdssingH
MSLC26A6 yielded robust transport currents both in the presence of either axalate or HCO3

Conclusions

These data show an electrogefogalZlite and CHC@ exchange with T CP HC® exchange stoichiometry of the monovalent
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substrates madiated by mSLC26A6. We will further perform the same analysis on hSLC26A6 and SLC26A3. To this end, we

C-terminal truncation constructs of hSLC26A3 in order to improve membrane targeting, as previously sucdesSuiG26&8onstrat
(5]

References
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A 01-13
The p53-p21 DREAM signaling pathway regulates the TMEM206 ion channel

Korollus Meleke Barbara Hauei€hristine Peideven Kappel

1 University of Bern, Institute for Biochemistry and Molecular Medicine, Bern, Switzerland
2 University of Bern, Graduate School for Cellular and Biomedical Sciences, Bern, Switzerland

The author has objected to a publication of the abstract.

A 01-14
Regulation of selectivity filter gating in the model system of minimal viral potassium channels

Nils Drexlér Ulf P. Hansgrhndra Schroeéler

1 University Hospital Jena, Friedrich Schiller University Jena, Physiology Il, Jena, Germany
2 Christian-Albrechts-Universitat zu Kiel, Department of Structural Biology, Kiel, Germany

The selectivity filter (SF) gate in potassium chaohalm@fs) is regulated *byckupancy as well as a complex interaction network
between the SF and the surrounding protein helices. Recent work on the*roivamatiMitedsthas revealed that while the SF is
highly conserved in the familyabfakinels, the interactions between the SF and the surrounding protein structures seems to vary
To gain an overview of the structures involved in SF gating, we performed an alanine scan of the pore inalixhthendwer po
section of the transmembrane helix 2 (TM2). The single-channel recordings in planar lipid bilayers demonstrated that the impc
residues and even their chemical nature is conserved amongctidieners, Kvhile this is not the case for others. We discovered :
intriguing interaction between position T45, which is adjacent to the masincimassiie KS4 site) in the SF, and residues on TM2.
Further mutational studies indicate that this interaction seems to be of a predominantly (allo)steric natuemniftis attbervation
allosteric interactions between a different part of TM2 and the SF reported for tharbasit&ealAK Furthermore, these residues
appear to be changing the gating behavior in a complex manner, involving both ion occupancy and other mechanisms.

In conclusion, Kcv channels can provide an ideal and easily manipulable model system for studying the peculiaamdixture of
non-conserved mechanisms and interactions that regulate Sfcpatinglm K
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A 01-15
Exploring the pore structure of THIK1 channels (KCNK13) with blockers and chemical cysteine modificat

Bisher EymshMarcus Schewe, Sénke Cordeiro, Thomas Baukrowitz

Kiel University, Institute of Physiology, Kiel, Germany

The two-pore domain potassium channels (K2P) are the most recently discovered subgroup of potassium ch&nnels col
mammalian members are composed of two subunits each containing four transmembrane domains with two p@e forming
channels are gated by a multitude of stimuli including physical (temperature, tension), chemical (lipids, H+s)samall molect
intracellular signaling pathways. THIK-1 is a member of this K2P family and widely expressed in CNS but its guteysiokityical func
unknown with the exception of microglia cells where THIK-1 activation was shown to be involved in microglial immune su
inflammatory cytokine release. The mechanisms that regulate THIK-1 channel activity are also poorly understood.

In this study, we explore the inhibition of THIK-1 channels by classical K+ channel pore blocking molecules
tetrapentylammoniumchlorid (TPA). We report that the kinetics of TPA pore blockade are exceptionaloskoveaiu édethidted
control the blocking kinetics possibly via a hydrophobic barrier. Further, we provide evidence for a gaietiopebeleatitimeconstr
central pore cavity by studying the time course for chemical modification of introduced pore cysteines for high and low activi
THIK-1 channel that were induced by various ligands (i.e. lipids and pharmacological compounds).

These results are discussed in the context of a THIK-1 homology model and provide first mechanistic insighgshattighe structt
of activity regulation of these channels.

A 02 | Non-Selective Cation Channels

A 02-01
HCN channels in the context of a poteRedihitis Pigmentogherapy

Laura KarwehAnna Hahnefeld, Jana Kusch

Universitatsklinikum Jena, Institut fur Physiologie Il, Jena, Germany

Question
Retinitis Pigmentd&P), a genetically heterogeneous group of inherited retinal dystrophies, is one of the leading causes of visu
It manifests temporally and symptomatically in a variable manner and may lead to the complete loss of visamellubar increas
concentration of guanosine 3',5'-cyclic monophosphate (cGMP) in rods and the resulting increasethegptivatmeiosBMPas
protein kinase G (PKG) and CNG channels, has been described as the cause for the primary death of rod photoreceptors in t
a plausible therapeutic approach is the application of cGMP derivatives that antagonizes the effect of the cGMP on those targ
Besides PKG and CNG channels, another cGMP-dependent proteimipbapressegtors, the hyperpolarization-activated and cycli
nucleotide-modulated (HCN) channel. These channels have a protective effect on dysfunctional photoreceptors, thus PKG an
antagonists should have either no or an adfeuistin 8lCN channels (Schon et al. 2016)cEMRhaerivative Rp-8-Br-PET-cGMPS
it has been shown recently, that it acts as competitive inhibitor in PKG as well as on CNG channels (Vighe etvel sagdigyl Theref
this compound and four other related derivatives, modified at the ribose cyclic phosphate moiety andyomiitle gspEoetmoiet
their ability to interact with HCN channels.
Methods
We heterologously expressed mHCKenapus laevisocytes and performed electrophysiological patch-clamp experiments
macropatches. The current responses in the presence of 50 UM of the respective derivatives were useiddoydetduesn@xhe eff
as the ability to increase the current amplitude and (2) as the ability to shift the steady-state activation curve to more depolari:
Results
We could show that all five derivatives acted either as full or partial agonists on HCN2 channels and that theitypeanf lagonistic |
attributed to the type of chemical modification of the ligand molecule.
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Conclusions
Thus, this data shown herein contribute to a better understanding of the structure-function relationship of cyclic nueleotides a
ligands representing a significant step towards a pharmacologicRetieitapyifonentosa
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A 02-02
Voltage and time dependent gating of endo-lysosomal hTPC2 channels

Leon-Patrick SprengeBirgit BegemanMartin FischeChristian Wahl-Schott

1 Hannover Medical School (MHH), Institute for Neurophysiology, Hannover, Germany
2 Ludwigs-Maximilians-Universitat (LMU), Institute for Cardiovascular Physiology and Pathophysiology (Biomedical Center), M
Germany

Question

The endo-lysosomal system mediates degradation of extra- and intracellular substrates. It is essential for ingatebnar cargo
WUDIILFNLQJ DQG UHJXODWHV WKH FHOOYV LRQLF KR P H Rf¢dtioDsisurdersVHUSIQNF W |
or fission of endosomes and lysosomes appears to be regulated by cation-selective Two-Pore channels (harGictvatéd PC2) tf
by ligands like phosphatidylinositol 3,5-bisphosphatg éPk{3&étinic acid adenine dinucleotide phosphate (NAADP). Unlike hTF
hTPC2 is thought to gate voltage-independently, according to a linear current/voltage relationship as obtaineddyshort pat
protocols. Applying extended step protocols, however, we here find a strong voltage dependence of haiR{i2 afnithiasinfier the
dependent gating.

Methods

Wild-type or mutant isoforms of hTPC2 channels were heterologously expressed in human embryomallkidmely (FEBE293)
currents were recorded in the lysosomal patch clamp configuration.

Results

Using long-lasting voltage step protocols, wild-type hTPC2 channels display extensive voltage-dependent gatirggaRer activati
(Fig.). Current amplitudes increase with depolarization and decrease with hyperpolarization, reaching very low minimal
probabilities (< 10%) at -160 mV after 5 seconds (mean time constant = 2.6 + 1.7 sec). Half-maximal activation isEdind at +2
data shows that hTPC2 channels harbor two constriction sites[1], i.e. the selectivity filter at the luminal side aatthenydrophc
cytosolic side of the pore. We here widened the selectivity filter by a single point mutation N653A or a double mutation N653A/
vanishing of the predominant permeability of sodium over potassium, these mutations additionally atteraerate ¥ bltd&fe2depenc
gating (Fig.). Minimal relative open probabilities at negative potentials increased to 37% for N653AfbiT RG62 34 G652 %
hTPC2. Mutations of the hydrophobic gate (residues T308 & Y312 and L690 & L694) less affectively altered gating of hTPC2.
Conclusions

We conclude that hnTPC2 channels are strongly regulated by the potential difference over the lysosomal membrane with time
range of seconds. The origin of this slow gating process seems to be located mainly in the selectivity filter. Comprehend
mechanisms will aid the understanding of the physiological role of hTPC2 channels and provide the basis for tfsa@asest of asso
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The selectivity filter contributes to voltage ddpehgating of hTPC
channels

Representative current recordings as respondadtrigngltage ste
from enlarged lysosomes of transiently transfecedis B
activation of WT or mutant hTPC2 channels by [RL(BIp)Relative
open probabilities as obtained from tail curren¢sungpi@atreduced
voltage dependence for hTPC2 channels that retitios IM653A or

N653A/N654A in their selectivity fitteL4dn Ressa= 10; Ressanesdz 9).
References
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A 02-03

Identification of residues in TRPM3 channels important for the agonist action of pregnenolone sulfate

Nuwar HarbMargarete Fitzner, Deniz Harms, Christian Goecke, Doris Newel, Raissa Enzeroth, Johannes Oberwirn

Philipps-Universitat Marburg, Institut flir Physiologie und Pathophysiologie, Marburg, Germany

TRPM3 channels are expressed in primary afferent nociceptive neurons and have been implicavéaaxithes detatstimuli.
+RZHYHU 7530 FKDQQHOV DUH DOVR H[SUHVVHG LQ RW K H U-séhson\prokk¥sesiX F K
less likely. In these cells, it is unknown how TRPM3 channels are activated physiologically, but one candatzderagmhyst is the
produced steroid pregnenolone sulfate (PregS, ref. 1). While PregS is the best characterized cliR&ichgonsispftTs
nevertheless unknown how PregS activates TRPMS3. In a recently published 3D-structure of TRPM3 chammete Redg$@lthoug!
protein preparation, was not resolved in the resulting CryoEM structures [2]. TRPM3 channels can also be activated by the nc
chemically unrelated substance nifedipine (Nif). Nif has been previously shown not to compete with PregS for tietionespective
on TRPM3 channels [3].

We used molecular docking on the CryoEM structure of TRPM3 [2] to identify potential binding sites of Prieg& autnlinhserved
cleft capable of accommodating PregS. In the CryoEM structure of TRPM3, this cleft is occupied by a lipidofisiee dhraswiabilizatic
protein complexes [2]. Docking PregsS to this cleft allowed the identification of several potential amino acid residues interact
from both subunits forming the cleft. We mutated the 10 amino acids having the strongesteig&madtiendeitkeErpose and
analyzed the resulting mutant ion channels after overexpression in HEK293T cells by whole-cell patch-clampedatodargs. We |
response curves for the agonists PregS and Nif, but also tested other steroidal substances with weakesuafonist propel
pregnenolone, pregnenolone hemisuccinate and DHEAS [3].

All tested mutant proteins produced functional ion channels that could be activated by Pregthamdiikhaitbosigies observed
were generally smaller in the mutated ion channels compared to wild-type TRPM3. Upon quantiegives asalyisibabsome

(but not all) residues tested severely affect the pharmacological properties of the channel when mutated. We identified severe
strongly reduced the agonistic effect of PregS while apparently not (or less) affecting the activatingf &ff=chofaNis dsistd
showed abnormalities compared to wild-type channels when tested with steroidal analogues of PregS. Thenpesiffectsith the
on steroid activation were located on transmembrane helices 1 and 4.
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These data indicate that PregS might bind to TRPM3 channels in a cleft which is formed by transmemirane diékceatl and -
subunits and is accessible from the membrane lipids surrounding the channels. This unique location on TRPM3ep#nels migt
an important role during the binding and activation of TRPM3 channels by PregS.
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[1] Wagner TF et al. (2008) Transient receptdri¥8tenéianels are ionotropic steroid receptorsatipbata celNat Cell Bi@0:1421-1430

[2] Zhao C, MacKinnon R (2023) Structural anal amafyses of a GPCR-inhibited ion channelN&rRiPd/MzL 1:81-91

[3] Drews A et al. (2014) Structural requirentenmisialf @gonists of transient receptor potent&im&(@RPM3) cation charBelsPharmacbl1:1019-
1032

A 02-04
On the subunit arrangement in heterotetrameric olfactory CNG channels

Taulant Kukapana Schirmeyer, Ralf Schmauder, Tina Schwabe, Glinther Ehrlich, Christian Sattler, Thomas Zimm
Benndorf

Friedrich-Schiller-Universitat Jena, Institute of Physiology Il, Faculty of Medicine, Jena, Germany

Olfactory cyclic nucleotide-gated (CNG) ion channels are composed of two A2 subunits, one A4 subunmit, ancogedhasub
tetrameric structure. Each subunit possesses a cyclic nucleotide-binding domain (CNBD) in the C-terminus. Thidis@eCNBD dc
the binding of cyclic nucleotides cAMP or cGMP, resulting in the activation of the channels. However, the precsbanisngemen
within these channels and the mechanisms of activation and cooperativity are not yet fully understood.

To gain a deeper understanding of the activation and cooperativity of CNG channel subunits, we conductediatpdhiments to
subunit arrangement. This involved generating specific subunit sequences through concatenation and disabkamitieig CNBD
channel activation at different concentrations of cGMP, we aimed to investigate the impact of the subunit arrangement on the
activation and cooperativity.

In our study, we utilized the subunit sequences A4-A2-B1b-A2, A4-B1b-A2-A2, ahdBd IonddstiPed the resulting currents to
analyze the activation and cooperativity mechanisms of the channels. Surprisingly, when stimulated with cGMP, the
concentration-activation relationships produced by two complete sets of concatamers (A4-A2-B1b-A2, pdrigibeA2-Ai)dand a
set (B1b-A4-A2-A2) were similar. This finding can be interpreted in two ways: (1) The subunits consetierly sageentie
within the concatamers, regardless of the order of concatenation, or (2) the functionality of the chanoklthés spdeifienden
arrangement of the subunits.

To further investigate this question, we incorporated FRET (Fluorescence Resonance Energy Transfer) techrdpi@sdedetermit
between subunits. By differentiating between neighboring and opposing positions of A2 subunits within the CNG heterotet
assess variations in distances between these different positions. These experiments are currently underway. To accomplish thi
FRET sensors using click chemistry to integrate unnatural amino acids into the extracellular side of thbelRgtbchmiisLEhis
allows for efficient labeling while minimizing any potential impact on the binding site. So far we have successfully incorporated
acids into the extracellular side of the A2 subunits. Currently we identify optimal dyes to serve as FRET partners.

Through these ongoing experiments, we aim to shed light on the subunit arrangement and the meclwivetios @rderlying
cooperativity in CNG channels.
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A 02-05
Hearing loss mutations in human P2X2 receptor channels

Paula-Luise Wanenia Brinings, Thomas Zimmer, Klaus Benndorf, Christian Sattler

University Hospital Jena, Physiology 2, Jena, Germany

ATP is not only an energy source, it is also a signaling molecule and a player in the purinergic sgstegXR2)Xareceation
channels that belong to this system. They are permeable for cations like sodium, potassium and calciunm Vaegus desyeessed
and are found in neuronal and immune cells. P2X2 receptors play important roles in cochlea adaptatidavis ®lé@Vatsl sounc
mutations have been identified that cause inherited progressive hearing loss. Structures of related P2Xt thesptanststiggsst tha
localize to transmembrane domain 1 (V60L), transmembrane domain 2 (G353R) and a b-sheet linkitegtibAPE SI(LRRATPY).
Previous results from other groups concluded contradictorily that these channels are either not functetistavitbogtihitiviaiy

of ATP.

We developed inducible HEK293 cells stably expressing the three human P2X2 mutations and measured thesloealization
membrane by a red fluorescent protein (RFP) attached to the C-terminus and the binding of a fluoresraatly & FAER)ATRe
constructs were functionally characterized with the patch-clamp technique in the whole-cell configuration using a ligand-applic
a voltage-step protocol.

Conclusions from our results are: (1) The mutations in the transmembrane domains V60L anddgéaba3asbavoncinesplasma
membrane and binding of fATP. (2) Compared to wildtype, the affinity for fATP was incrneasksdihéréas ithieas unchanged in
G353 channels. (3) The expression of V60L channels has a destructive effect on the cell viability leading to cell death after th
expression. This effect may support the role in the pathogenesis of hearing loss.

A 02-06
Salivary gland dysfunction is a major factor driving the phenotype of claudin-10b deficient mice

Selma DibTilman BreiderRofthmad Moundenny Firsterda0livia Kershwusanne Kriiyd\nja Fronmiuca
Meol, Dorothee Giinzel

1 Charité--University Medicine Berlin, Clinical Physiology/ Nutritional Medicine, Berlin, Germany

2 Charité--University Medicine Berlin, Department of Pediatrics, Division of Gastroenterology, Nephrology and Metabolic Medi
Germany

3 Free University of Berlin, Institute of Veterinary Pathology, Berlin, Germany

Claudin-10b is a tight junction protein that confers cation selectivity to the paracellular pathway and is ubiquitoeBtaexpressed
itsin vivaole, we generated different mouse models and used different methods, including immunohistoBt@&R)istesteeal-time
blotting, and metabolic cage experiments.

Constitutive knockout of claudin-10b (C10bKO) mice resulted in perinatal lethality. While histopathological examipation did
significant differences between control and knockout mice in several organs, alterations in the PAS-based histottsggfof the sa
newborn C10bKO mice were observed. Consistently, C10bKO mice had reduced stomach milk content arabsketesated blood
suggesting that xerostomia (i.e., dry mouth) and severe eating difficulties may have contributed to theslethal pigpwtgde. Thi
by the finding that targ€eth1Q@leletion in the salivary gland, but not in the kidney (1), intestine and pancreas, resulted in perina
Moreover, postnatal deleti@idofLOn the lungs did not lead to lethality, further corroborating the hypothesis that the lethal phen
C10bKO mice was primarily driven by xerostomia.

C10biKD mice, with inducible knockdown (iKD) of claudin-10b in adult mice, exhibited reduced food intake and body weight
impaired saliva secretion in response to pilocarpine stimulation. The introduction of moist food pellets partially rescued t
Additionally, the tissue-specific deletion of Cldn10b in the intestine and pancreas did not result in bodyt weadtidogstionling ou
effects and suggesting that the reduced food intake and weight loss in C10biKD mice were secondary to xenosiotaehtor hese re
a role of dysfunctional salivary glands driving the phenotype of C10biKD mice.
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Our models and results may have translational implications for HELIX syndrome, which is caused by muwatoiss in CLL
characterized by xerostomia and other epithelial abnom@®)akiepr®iding ianvivaool for HELIX syndrome research, our findings
could potentially improve our understanding of this disease and ultimately lead to new treatments for patients.

Funded by the DFG GU 447/14-2 (project ID 318374368) and DFG GRK 2318 (project ID 318905415).
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A 02-07
Selectivity filter mutation N648A alters voltage-dependence of endo-lysosomal mTPC1 channels

Oemer KocddHiBirgit BegemanRetra KilligrChristian Wahl-Schofiartin Fischer

1 Hannover Medical School, Neurophysiology, Hannover, Germany
2 Ludwig-Maximilian-University Munich, Cardiovascular Physiology and Pathophysiology, Munich, Germany

QuestionThe cation-selective two-pore channels (TPC1 and TPC2) of the endo-lysosomal system belong to the superfamily of
ion channels. Dysfunction of TPCs impairs subcellular trafficking of vesicles resulting in accumulation of different "cargo”. P
report that pharmacological inhibition or deletion of TPC2 result in increased susceptibility of non-alcoholic fatty liver disease
cholesterol accumulation, altered exosome formation, and altered entry of pathogens. TPCL1 is less investigated on the systen
cellular level, however, voltage and pH dependence of TPC1 indicate that this channel regulates vesicular membrane €
homeostasis and membrane trafficking. TPC1 is activated upon depolarization and deactivated upon hypdmpbladzatiai of the
membrane only in presence of ligands (#1@ERing of a hydrophobic gate at the cytosolic side of the pore thus relies on mover
a voltage-sensing domain and combined conformational changes by ligand binding. A further constriction side at tlee luminal
is the selectivity filter [1]. We here report on a point mutation N648A in this filter with unexpected imphaitaratiotjaafercesen
TPCL1.

MethodsWT or mutant mTPC1 channels were transiently expressed in HEK293T cells. After enlargement byitrdatemeia-with vac
lysosomes were isolated and investigated using whole-lysosome patch-clamp technique under physiological ion concentratiol
mM N& pH 4.6; cytosolic: 145 mNIH7.2).

Results Starting from a holding potential of +70 mV, WT mTPC1 channels display voltage-demeedsataturrerd positive
voltages and strong decrease at negative potentials (Fig.). Substitution of asparagine by alanine at position 648, which widen
constriction site of the selectivity filter, vanished the predominant permeability of sodium over potassium. Fplitodea@e curren
reduced and inward currents at negative potentials are abolished. While western blot analysis suggests unalterechexpressio
channel, tail current analysis revealed a dramatic rightward shift of the activation curve from 75 mV to around 143 mV contribt
conductance upon hyperpolarization.

ConclusionsOur findings indicate a complex gating mechanism for mTPC1 channels, involving not only the opening of a hydr
by combined PI(3&)ihding and depolarization of the vesicular membrane. Additional interactions with the selectivity filter of the
participate in the voltage-dependence of gating. Detailed knowledge of gating mechanisms will help to undeltstadthe physi
TPC1 in the endo-lysosomal system.
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Fig.: Voltage dependence of WT and N648A mTPCdlshann
(A-B Representative current recordings Af ®vm@tant N64&) (
mTPC1 channels elicited by voltage steps as iniigatesiwisole-
endolysosome patch clamp techigj\Meltage dependence of rela
open probabilites displays a strong rigthward:ghéftioh dor N648A
mTPC1 (WT: n= 16; N648: n = 3).

References
[1] She et al. 2018, Structural insights into thanalpdgspholipid activation of the mammalian i Nehae556 (7699), p. 130-134, Dallas Texas
USA.

A 02-08
lonic selectivity of the permeation pathways in TRPM3 channels

Homa G. Samamilara Hansen, Sandeep Dembla, Julia Castro Marsal, Raissa Enzeroth, Doris Newel, Johannes O

Philipps-Universitat Marburg, Institut fur Physiologie und Pathophysiologie, Marburg, Germany

TRPM3 channels are involved in diverse cellular processes, such as insulin secretion and perception of painful heat. TRPM3
can be activated by heat or by chemical agonists such as the endogenous steroid pregnenolone sulfate.itinrealdigatrab the tre
ion conduction pathway, recent studies have proposed the preseRd@ QfRQOhF DO SHUPHDWL R-Aor§ sy ¢ad D\ [
be opened by co-application of clotrimazole and pregnenolone sulfate [1] or by patbo@erid/gaiR-Qf- P X Wdoré/HaR ligéh > @
reported to be activated at hyperpolarizing membrane potentials and to support large sodium currents [1].

+HUH ZH DLPHG WR LQYHVW LJdped/iH TRAVIA chadr2ld ih\Wiary datal. \&eé iedided \birrdRtis during vol
ramps in whole-cell patch-clamp recordings of HEK293T cells overexpressing wild-type TRPMS3 altatiopts landtediit the
central pore using combinations of pregnenolone sulfate and clotrimazole as agonists. We used a variety of extracellular s
simplified composition (e.g. for bi-ionic conditions) and analyzed the reversal potentials of the resulting cureats. In add
investigated the ionic-selectivity of a gain-of-function mutation (V992M, ref. 2).

Our results confirm the previous studies inasmuch as co-application of clotrimazole strongly potentiated inward currents tt
channels. Surprisingly however, our data indicate that the clotrimazole-enhanced inward current can \wsenbeatanigd by di
Furthermore, our data demonstrate that the reversal potentials of TRPM3 currents were netl signifecadthtialteof clotrimazole,
indicating that the ion selectivity of TRPM3 channels were not altered by this substance. This result was confirmexd under a
ionic conditions. Importantly, replacing a glutamate (E1057) in the central pore by cysteine or glutamine divaiegly reduce
permeability of this central pore, but also of the clotrimazole-enhanced currents. Finally, we show thabtighitivespathagenichr
mutant V992M is at least partially carried by divalent cations and has a similar ionic selectivity profile as wild-type TRP

Together, our results do not support the notion that TRPM3 channels exhibit two distinct tiomagsnaitbtiddferant ionic
selectivities. Rather, our data are consistent with the traditional assumption of the exclusive presence of a centralgore in TR
with a greater permeability to divalent cations than monovalent cations. This conclusion has important implications for the pat
TRPM3-related disorders, such as juvenile epilepsy and mental retardation associated with gain-of-function mutations in TRP
References
[1] Vriens J et al. (2014) Opening of an alterrzivedation pathway in a nociceptor TRP blzdrteem BibD:188-195

[2] Van Hoeymissen E et al. (2020) Gain of claiomehfichmodified gating properties in TRPM3 nusitagisitedlectual disability and epdefsy,
9:e57190
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A 02-09
Negative charges in the S2-S3 linker are involved in voltage-dependent gating of hyperpolarizetipn-activ
cyclic nucleotide-modulated channels

Inga Saf3Christian Sattler, Klaus Benndorf, Jana Kusch

University Hospital Jena / Friedrich Schiller University Jena, Institute of Physiology II, Jena, Germany

Hyperpolarization-activated cyclic nucleotide-modulated (HCN) channels are key regulators of rhythmic electricayateivity in the
and heart. Channel opening requires membran&atigpgom and is further enhanced by theobintliagellular cyclic nucleotides.
Each subunit of the tetrameric channel comprises defined structural domains. The C-linker directly connectditigingyclic nuc
domain (CNBD) with the transmembrane regions, while the HCN domain (HCND) is thought to be crucigéfaridtégaaiihg volt
dependent gating mechanisms. The interactiam HEMBeand C-linker of the opposite subunit has been shown to be importat
voltage-dependent gating of the channel (Kondapu208t a

A flexible region connecting helices S2 and S3 is positioned in a hollow between HCND, C-linker and the main voltage-sensir
and MacKinnon, 2017; Saponaro et al., 2021). This S2-S3 linker includes a series of negative chergesrogshiyoformesrand
species. This suggests a role of these negative charges in voltage-dependent activation.

To study the effects of both charge neutralization and reversion at positions E243, D244 and E24iafdne 8RS8 2ickannels
were heterologously expressed laevisoocytes and characterized by electrophysiological methods. At cAMP-free conditior
constructs showed a systematic shift of the voltage-dependence towards pyparpalsyriting shift was most substantighbimta mu
including two charge reversals. Furthermore, while the voltage-dependence at cAMP-satuahlierionthstcoirthar wildtype
channel, all charge reversal mutants showed a reduction of the apparent gating charge.

To summarize, the loss of negative charges inside the S2-S3 linker seems to further stabilize the autainighitele dtatetanthe
channels, shifting channel opening to very low hyperpolarized potentials. Binding of cAMP is able to rikestalibgje-wild typ
dependence. However, the loss of negative eleangde gmpair the voltage-sensitivity of cCAMP-bound mutant channels.

While not fully understood, our data contribute to a better understanding of the complex voltageerarghliggnicetiepena of

HCN pacemaker channels.

References

[1] Kondapuram, M., et al. (2022). Functionatamdl stharacterization of interactions betweenspiyowosis in HCN pacemaker cha@olsunications
Biology5(1), 430.

[2] Lee, C. H., & MacKinnon, R. (2017). Strittarelsiman HCN1 Hyperpolarization-Activated@atde(1-2), 1#20.e11.
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A 02-10
The bile acid-sensitive ion channel (BASIC) affects the morphology of pancreatic islets and glucagon
secretion

Jingyu YangStefan Grunder, Dominik Wiemuth

RWTH Aachen University, Institute of Physiology, Aachen, Germany

The bile acid-sensitive ion channel (BASIC), an ion channel related to acid-sensing ion channels (ASiY, @ fisgnésn a val
including liver, brain, intestine, lungs, and testis. It is currently unclear whether BASIC is algmaexpeassda imtestigate this,

we conducted histological, transcriptomic, and biochemical analyses of BASIC expression in pancreatic tissardfBASIHOth BASI
~'mice. Our findings demonstrate that BASIC is expressed at low levels i® palérdatic 3G VSHFLILFD QG®@Is.ORFD
+LVWRORJLFDO SURWHLQ DQG QXFOHLF DFLG DQDO\V Hyellthtinber Bt ldranyekim W
pancreatic islet morphology. We are currently assessing the secretion of glucagon from islets isolated ffamdaRAB®f BASIC
PLFH 7KLV VWXG\ SURYLGHV WKH ILUVW HFHGGI\Q BH @&/ K/IX\W/J PA\S 8/, & VK [HWS UM \F
cell proliferation and glucagon secretion.
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A 02-11
Selectively targeting rod CNG channels for limiting photoreceptor degeneretiiotisrpigmentosa

Sandeep Kedh Palina Pliushcheusk8y&ophie Wucherpfehnkrank Schwegdd-rangois Paquet-Dutaigeorg
Kuenz#? Vasilica Nache

1 Universitatsklinikum Jena, Physiologie 2, Jena, Germany

2 Leipzig University Medical School, Interdisciplinary Center for Bioinformatics, Leipzig, Germany
3 Leipzig University Medical School, Institute for Drug Discovery, Leipzig, Germany

4 BIOLOG Life Science Institute GmbH & Co KG, Bremen, Germany

5 University of TUbingen, Institute for Ophthalmic Research, Tubingen, Germany

Retinitis pigmentd§P) is a progressive eye disease and the primary cause of inherited blindness. The conditiotai®tige result ¢
in over 80 genes that play a critical role in the visual pathway. RP is characterized by the degeneratios,dblodveldigrenepto
photoreceptors, which eventually leads to complete blindness. The retina contains two types of CNG (cyclic nucleotide-ga
namely rod and cone CNG channels, which share ~80% sequence similarity. Despite this, the two types of channels ext
differences in structure and function. They also have different affinity towards cyclic guanosine monophosphate (cGMP), whic
for activation of rod and cone CNG chdnmsi®us research has revealed that elevated levels of cGMP in the retina of individu:
RP lead to over-activation of the CNG channels, resulting in the degeneration of photoreceptor cells. Achievingiarrad-selectiv
these pathways has remained a challétegseek to identify compounds that selectively inhibit rod CNG channels, rather than ir
both rod and cone CNG channels. We additionally strive to investigate the interactions between ligands an<itdinzyclic nuc
domain, aiming to enhance our comprehension of the gating mechanism in CNG channels.
For this, we expressed the rod and cone CNG chkamugasriaeviscytes and we measured their efficacy and potency in the preser
of different cGMP analogues using the patch-clamp technique. The tested cGMP analogues were differdifitatttrhbaedtien
guanosine moiety and exocyclic oxygen. Additionally, binding of cGMP analogues was evaluated using ligand docking, MD
MM/GBSA (Molecular mechanics with generalized Born and surface area solvation) analysis.
In our study 16 cGMP analogues were evaluated, out of which a Rp modification (Sulphur modification gtosifiaipiraRFocyclic
cGMPS induced the highest level of selectivity among both rod and cone CNG channels. The compuliaiipantenakysd (bin
docking scores) revealed comparable binding modes for cGMP in both rod and cone CNG channels. However,, tHiel computa
not establish a conclusive correlation with the experimental results concerning channel activity triggered by the respective ¢
Therefore, we believe that, in addition to ligand binding strength, other factors such as ligand efficacye |spoenémngcarsdchann
alterations in binding affinity following channel opening may have a significant impact in determining ligand efficiency. Conse
a more comprehensive understanding of these factors is crucial for achieving selective modulation of rod CNGnzhannels &
successful RP-treatments.

References

[1] Varnum, Michael, Zagotta, Wiliam N. 1995, Metheuienmfor ligand discrimination of cyclic nucledtithergaels, Neuron, 15, 3, 619-625
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A 02-12
Human monoclonal autoantibody blocks N-methyl-D-aspartate receptors within seconds

Shang Yah§ Johanna R. Heckma#inAbdulla Tah&higiang GadChristian Géidlanfred Heckmanling Yu-
Strzelczyk

1Wuerzburg university, Physiology Institute, Wiruburg, Germany
2 Howard Hughes Medical Institute, Janelia Research Campus, Ashburn, USA
3 Jena University Hospital, Department of Neurology/Section of Translational Neuroimmunology, Jena, Germany
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Autoantibodies against ionotropic N-methyl-D-aspartate receptors from patients with autoimmune encephalitimdregathoge
typical disease signs upon passive-tradateptor internalization is a critical long-term antibody effect iA tHHevelisea®eus on
direct and acute effects of a specific patient autoantibody on N-methyl-D-aspartate receptor functiefevenitsietiececaptars
could be directly blocked, modulated or even activated by binding an antibody.
Methods
We performed cell-attached single channel recordings in human embryonic kidney cells transfected with thel@iilNdf aimel GIuN2
N-methyl-D-aspartate receptor and investigated direct effects of a specific and well-characterized monotiloody patient
(immunoglobulin G #003-102) against the amino-terminal domain of the glycine-binding GIuN1 suBurihiibadeeseweptors
applied via recording electrodes and subsequent receptor activity was monitored for 300 seconds.
Results
Immunoglobulin #003-102 reduced simultaneous receptor openings significantly compared to contiokituedsogtolowin (
concentrations of glutamate and glycine (median 2 versus 3 in 23 measurements with #003-102 and 30 contially, egspective
high concentrations of glutamate and glycine, simultaneous receptor openings were highly significantly reduced pattegatient-de
to control antibodiBs=(0.003). However, antigen-binding fragments of immunoglobulin G #003-102 did not reduce receptor ope
Conclusions
In conclusion acute binding of monoclonal immunoglobulin G #003-102 blocks N-methyl-D-aspartate receptorsicagatly and tht
relevant even prior to receptor internalisation. Complete immunoglobulin G is necessary for the acute blocking effect.
References
[1] Dalmau J, Lancaster E, Martinez-Hernandezf@dRéReBalice-Gordon R. Clinical experience &g lakiestigations in patients with anti-NMDAR
encephalitisancet Neurd011; 10: 63-74. Elsevier
[2] Hughes_EG, Peng X, Gleichman AJ, et al. i@biviaapdic mechanisms of anti-NMDA receptortisnt&hats@010; 30: 5866-75. Society for
Neuroscience

[3] Kreye J, Wenke NK, Chayka M, et al. Humapiceddhuim monoclonal N-methyl-D-aspartateatgtogyitiiiodies are sufficient for encephalitis
pathogenesiBrain2016; 139: 2641-2652. Oxford University Press

A 02-13
Relating Ligand Binding to Activation Gating in Human P2X Receptors by Using a Novel Fluorescent AT
Derivative

Xenia Brunings Christian Sattldralf Schmaudldfrank Schwed&laus Benndorf

1 Physiology Il, Jena University Hospital, Friedrich Schiller University Jena, Jena, Germany
2BIOLOG Life Science Institute GmbH & Co KG, Bremen, Germany

P2X receptors are trimeric ligand-controlled ion channels that belong to the group of purinergic recegposEteytiopdinding

of ATP at their extracellular side. Seven subunit isoforms have been identified and they can assemble to eitheehofakeric or
receptors. These receptors are involved in a variety of physiological processes, including modulation of cardiac rhythm ar
inflammation, and the generation of pain.

The activity of P2X receptors can be regulated by a variety of signalling events. However, the molecular mecatmisof and the
the subunit activity remain elusive. Here, we used fluorescent-ligand assays to rationalize how different ligands niodulate ge
HEK cells expressing different human P2X receptor subtypes. As an application for the binding assay we irnfestigataaethe binc
and magnesium on human P2X2 receptors. We confirmed that suramine acts as a competitive antagonist and showed a negze
effect of magnesium which might be a due to competitive inhibition.

Our previously synthesized fluorescent ATP derivative, 2-[DY-547P1]-AET-ATP has been used tpuuesinhatgBaxg
receptors. In this study we used a novel fluorescent ATP with a hexyl-linker instead of an ethyl-linker ceupYirstrielfltarophor
the 2-position of the adenine ring of ATP, which we term 2-[DY-547P1]-AHT-ATP. This |gjamithisespdcatmATP that reports
the degree of binding by bright fluorescence at human P2X receptors. The concentration-activation relatiohshizg ¢sh6v88 an EC
MM whereas the concentration-binding relationship requires a fit with a double Hill functenofosoidain7as8GM and aoBC

of 1.70 + 5.51 uM. We speculate that the double Hill function for binding is the consequence of the overlappingsdesensitiz
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triggered by the binding of the second ligand. We suggest that the second component at higher concentrations is correlated |
desensitization currents.

A 02-14
Modulation of Acid-Sensing lon Channel 1a by Thyroid Hormones

Lu Qin Dominik Wiemuth, Stefan Griinder

university hospital rwth aachen, institut for physiologz, Aachen, Germany

Acid-sensing ion channels (ASICs) are receptors for extracellular protons and are expressed madahlyeinpther@entalcaus
system. ASICs are involved in different physiological processes, such as synaptic plasticity, learning, pain detection, and fear
far, six ASIC isoforms (ASICla, ASIC1b, ASIC2a, ASIC2b, ASIC3, and ASIC4) have been ideriidiag, thithmaSi@didely
expressed in the CNS.

Triiodothyronine (T3) is an important thyroid hormone that plays a key role in the regulation of the nuetevelispmgriveftaan
body. In this study, we used the Two-Electro-Voltage Clamp technique to investigate the effect of T3 hormoneinX.ASICla ¢
laevisnocytes. We found that T3 can strongly modulate ASIC1a activity. ASICla currents were potentiatede3otd ag T3 hort
EGo YDOXH RI 0 :H DOVR IRXQG WKDW 7 GLG Qddthe\réversal patedt@l bHASUKL & nbridid G
it modify the channel indirectly via changing membrane properties. In addition, gPCR data show that ASIC1a is présent in NT
a cell line derived from human thyroid follicular epithelial cells.

Since ASIC1la is expressed already early during development of the CNS and thyroid hormonearfréiaipotzeidopment, we
speculate that the modulation of ASICla by T3 hormone may play a role in the development of the brain.

A 02-15
7KH / VXE XQ L ¢ontriQut€d $onictivie induced proliferation and migration in human cancer cells

Irida Papapostolou, Daniela Ross- Kaschitza, Florian Bochen, Chilidéna Beivelidifassi

University of Bern, IBMM, Bern, Switzerland

Nicotinic acetylcholine receptors (NAChRSs) are ligand gated ion channels that belong to the cys-isopAhR ©brecapteated

by tobacco derived nicotine, leading to tumor promoting effects and chemotherapy resistance. EXtehsé&/s{udiEd. H2aW H G
nicotinic receptor subunit, and a specific polymorphism in this subunit with (i) nicotine administration, (ii) arb{(iii¢ [degendenc
FDQFHU 7KH P51% RI WKH . \CKENAGdn®/ is W leDuUlatéd id svetabtypesfoPcancértncluding lung, prost:
colorectal, and stomach cancer, and cancer incidence and severity correlate with smoking. Other studies hairelsbedn that n
DFWLYDWLRQ RI Q$&K5V FRQWDLQ kaifdratdiK rhigration Bva§dn\&nd BNHTDIGNEition i [Lrig EahEeD(
PRGHOV ,Q WKLV VWXG\ ZH GHVFULEH WKH UROH RI WKH . \efEedQIhitlly,Q FI
nine human cell lines from different origins were used to determine nAChRs subunit expression levels. Fromdekksags/e chose
WKDW KLJKO\ H[SUHVV WKH . VXEXQLW WKH 0&) EUHDVW 6: FRORQ
subunit in nicotine-activated nAChRs to proliferation, migration and EMT. With pharmacological and siRNA-basedtlexiperimen
WKH . VXEXQLW LV HVVHQWLDO IRU WKHVH QLFRWLQH LQGXIFéttite iRdi€e® X OD
H[SUHVVLRQ RI (07 PDUNHUY DQG RI LPPXQH UHJXODWRU\ SURW Htb QicétizeDV LF
induced reward mechanisms and lung cancer, caused a basal increase ofproliferation and migration in thinpr@dtdiéscancer c
and the effect is potentially mediated through G protein-signaling. Taken together, we show that caacerroaif atioliféndticed

E\ QLFRWLQH LV PHGLDWHG YLD WKH . QLFRWLQLF UHFHSWRU VXEXQLW LQ
receptor subunit as a putative therapeutical target in the treatment of cancer.
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NAChRs and signaling pathway

I1LFRWLQH DFWLYDWHYV . FRQMWDMWQLIRRQ
and EMT in breast, prostate, and colon cancer éeitiliagon of the
receptors leads to activatioadpi@eins, but not of adenylyl cyclas
(AC). The presence of the SNP D398N leads ¢adl susieation oG
proteins.

A 02-16
Cyclic Adenosine Monophosphate Enhances Electrophysiological Properties and Gap Junction
Neoformation in Human Induced Pluripotent Stem Cell-Derived Cardiomyocytes

Jan-Mischa SaufeiNina D. Ullri¢h

1 Heidelberg University, Institute of Physiology and Pathophysiology, Heidelberg, Germany
2 German Center for Cardiovascular Research (DZHK), Partner Site Heidelberg/Mannheim, Heidelberg, Germany

Question

Human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CM) bear great potential to solve cardiaajbisgaeblem of
ZKLFK LV WKH KHDUWTV LQVXIILFLHQW FDSDELOLW\ RI UHJht@lectydphydidgcdd | W |
properties of these cells, their cardiogenic phenotype remains mostly immature. To date, these immature featuresSSIgnit the pot
CM to connect with the host cardiac tissue after implantation and form an electromechanical syncytium, which may cause
arrhythmias in patients.

It has been described previously that the intracellular second messenger cyclic adenosine monophosphetial(cl#P) thiays a ct
formation of functional gap junctions at the intercalated discs, which are essential for the control of electric signal propagati
(Somekawet al, 2005)

In this study we hypothesize that cAMP treatment of hiPSC-CM improves their electrophysiological propeftesatirntofenhanc
functional gap junctions between adjacent cells.

Methods

We investigated gap junction formation in hiPSC-CM treated with either vehicle or the cAMP ané&dibgodiMPyridrcZMPat the
structural level by immunocytochemistry techniques. At the functional level, metabolic and electrical coupling properties were
Fluorescence Recovery After Photobleaching (FRAP) and Multi Electrode Array (MEA) experintattsunfueahsientsecross
multiple cells were evaluated using fluorescence-based confocal imaging.

Results

Our data demonstrate improved gap junction formation in cAMP-treated hiPSC-CMs elucidated by jyratidfic ateoques g

the cell borders. Moreover, FRAP experiments showed significantly faster recovery properties with a half maximum recovery |
in control vs 20.70 s in CAMP treated cells, indicating improved metabolic coupling. Analysis of calcium transiglateacross a
showed enhanced transient frequencies in addition to decreased variability of frequency and inter spike intervals. VE€A experin
matching results in field potential frequency and variability as well as accelerated electric signal conduction velocity.
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Conclusions
Our data show for the first time the regulatory effect of cCAMP on intercellular communication of huntanditenyoelitds raret!
point to a possible role in improving their electromechanical integration after implantation in the future.

References

[1] Somekawa, 2005, Enhanced Functional Gap édofmtioatidn by Protein KinaBepgendent and Epac-Dependent Signals DownstMBrmof cA
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A 03 | Hypoxy & HIF

A 03-01
Molecular uncovering of reduced Hypoxia Inducible FAct6rRQWHQW LQ KH
hemorrhagic telangiectasia

Lars Kleine-Moéllhgofloachim Fandrey, Anna Wrobeln

University of Duisburg-Essen/University Hospital Essen, Institute of Physiology, Essen, Germany

Hereditary hemorrhagic telangiectasia (HHT) is an inherited autosomal dominant disease with an estimated iprévaf¥hce betw
and 1 in 10.000 in the Western population [1]. Affected people suffer from arteriovenous malformations (AVMs) which lead to
bleedings, recurrent epistaxis and telangiectasias. Large AVMs may also affect lungs, liver and brain where bleedings can be
[2]. Besides, the patients have an altered immune response, as depicted in studies that show HHT patients to have a higher r
presumably due to cellular changes, which consequently influence the immune response [3]. Around 96% of &tidmgiatients ha
the geneENGandACVRLIboth parts of the TGF-R/BMP9 pathway. Our group recently showed that HHT patientsHiddeda decrea
gene and HIF:- SURWHLQ H[SUHVVLRQ > @ $V +,) . SOD\V DQ LPSRUWDQW UROH L
study will investigate how the mutations of the TGF-B pathway effects the cellH&®@ QM\FHQW LQ PR
Within our study, we simulate the disease by isolation of non-HHT peripheral blood mononuclear cells (Bigbt{os) idgttowing tr
SiRNA to knockdo#MNGandACVRL1Beside HIF: JHQH DQG SURWHLQ H[SUHVVLRQ +,) UHJXODW
as family members of the TG603 SDWKZD\ DUH DQDO\]HG YLD :HVWHUQ EORW DQG TXD
PBMCs are cultured under different oxygen concentratigré4228md 1% £).

We aim to elucidate the molecular pathway linking HHT to HiEtéddanedand protein expression by systematically knocking dow
proteins in the TGF-3 pathway. The knowledge about these molecular mechanisms may be the key tat iofipptole padiereatmen
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A 03-02
Deciphering the role of hypoxia-inducible factors in ferroptotic cell death in a cell culture model of age-
related macular degeneration

Annika Schubertrsula S. Blind, Joachim Fandrey, Yoshiyuki Henning

University of Duisburg-Essen, University Hospital Essen, Institute of Physiology, Essen, Germany

Age-related macular degeneration (AMD) is the most common blinding disease in the elderly psputatiioly. Afestditea central
vision because the photoreceptors in the macula degenerate due to a dysfunction and atrophy of ththebtinal(RigE)ent ep
Advanced AMD is divided into two subtypes, wet and dry AMD. Dry AMD is the most common type, butthatikésthe wet AN
promising treatment available against this subtype to date. Major risk factors for AMD are oxidative stress and hypoxia in RPE
associated with accumulation of hypoxia-inducible factors (HIFs), dimeric transcription factor® Witk lahiygerd a
FRQVWLWXW Lsvilindt) frieinh Svbich W isGforms, HIF-1 and HIF-2 are most relevant.
In a previous study, we established a cell culture model of dry AMD by combining oxidative stress and HlRstRIBiEzadbn in a t
line (ARPE-19). Using this model, we demonstrated that HIF stabilization exacerbates oxidative damage in RPE cells leading
ferroptosis, an iron-dependent cell death mode [1]. Besefiralindys, we are investigating the resplestivEHIF-1 and HIF-2 in
ferroptotic cell death in our AMD cell culture model. For this purpose, we applied RNA interferenceHbly I\ lBRfeting
MRNA, coding for the oxy@db-E4uburits of HIF-1 and HIF-2. We found cell death induced by sodium iodate undgrtbypoxia (1
be aggravated in cells with HINQRFNGRZQ ZKLOH NBRKQGERZLGQLRIGHFUHDVHG FHOO GHD
that knockdown of HIFFUHV XOWYV LQ D VLJQLILFRQWE XQ WH I\WX'@ B W LPReIGHRIRIG COl BeathrQes H U
inHIF-. DQG +NQRFNGRZQ FH©@dhthe gul@ichtdf tHe FexaptoQs pathway by HIF-1 and HIF-2. Furthermore, w
at the mechanistic target of rapamycin com@re®fRC1) and 2 (MTORC?2) in conjunction witlaliiid; Sigcause dysregulation of
MTOR signaling including its downstream effects such as autophagy were already linked to AMD pathophysiology. Thus far
AKT phosphorylation at Ser473, a hallmark of mMTORC2 activation, was upregulated by sodium iodatadireadwent. Furtt
phosphorylation was downregulated under hypoxia in cells lackh@&@F+, ¥V XJIJHVWLQJ WKDW P725& DFYV
requires HIF-signaling. The functional implications of a passiiiRHsstalk with regard to AMD pathophysiology is currently un
investigation.
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A 03-03
Expression analysis and functional characterization of an oxygen-binding protein in an unconventional
physiological model system

Carina Osterhbf Thomas Hank&l8imon Sprechdbavid Hoogewijs

1 University of Fribourg, Section of Medicine, Faculty of Science and Medicine, Fribourg, Switzerland
2 University of Mainz, Institute of Organismic and Molecular Evolution, Mainz, Germany
3 University of Fribourg, Departement of Biology, Faculty of Science and Medicine, Fribourg, Switzerland

Androglobin is the most recent addition to the globin protein family. This strongly conserved prmteimgridiadaimaitellular
organisms, consists of a circularly permutated globin domain still capable of binding oxygen, a calmodulin birtdinge domain
calpain protease. Its chimeric nature combines oxygen sensing with calcium signalling and proteolysis, making it an intriguin
signalling cascades under changing oxygen conditions. Théecnédesi@fia vectenisiss in shallow sea water. The sessile adults
are frequently subjected to stressors such as varying levels of oxygen or changes in salt concentration and temperature
Nematostellaas been used as a model system for development and regenerative mechanics, but little work has bésgicddne on its
adaptation to these changing environmentahgonditio
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We therefore analysed the temporal Adgb expressiohenoditestellaf different developmental stages. We detected high levels ¢
$GJE P51% YLD 51$6FRSH LQ HSLWKHOLDO FHOOV DQG PRVW SURdnlsighhQ W O\
mammals. We are currently generating Adgh-deficient models for multiple functional investigations and will algereigaibre the A
transcriptome under modulated oxygen levels. The abundant Adgb expression levels in cells carrystgeithetila silippartge

role in the energy consuming process of cilia beating or a function as scavenger of reactive oxygen species (ROS) in highl
active cellgconsistent with its monomeric relatives from the globin family.

The authors acknowledge funding by the Swiss National Science Foundation (SNSF) grant no. 207460.

A 03-04
Investigation of a crosstalk between hypoxia-inducible factors and mechanistic target of rapamycin in ret
pigment epithelium cells

Gesa WeilRenbergoachim Fandrey, Yoshiyuki Henning

University Hospital Essen, Institute of Physiology, Essen, Germany

Age-related macular degeneration (AMD) is the most common cause of blindness in elderly people Inrregsinringeséral, cou
AMD is characterized by the degeneration of photoreceptors in the macula, leading to a gradual loss of higlaadugidasioe. Hypo:
stress in the retinal pigment epithelium (RPE), a monolayer of cells located adjacent to the photoreceptopathogémedised in th
of AMD but there are still many uncertainties regarding the pathophysiology at the molecular levelg Btus)deestardangin
pathophysiological changes occurring at vetsigeslgf AMD to foster prevention and nowaittegginaches.

Smoking has been shown to be the leading exogenous risk factor promoting AMD in the lopgetdous Fludy,iva treated a
human RPE cell line (ARPE-19) with cigarette smoke extract (CSE) to analyze effects of cigarette smoking on RF&rintegrity &
These studies revealed that CSE treatment disrupts the metabolism of RPE cells by impairing rniitocmahdihistalysisraNe
DOVR IR XQsubiviKdd the hypoka-inducible factor 1 (HIF-1), a dimeric transcription factor that enables the@survival of
hypoxic conditions, was downregulated at the protein level in CSE-treated cells, contributing to metabolic dysregulation.

In order to assess the mechanisms of HFRZQUHJXODWLRQ E\ &6( DQG LWV IXQFWLRQDO LF
focused on a possible HIRTOR crosstalk. For this purpose, we investigated CSE effects on the two mTOR complexes mTC
MTORC2 in ARPE-19 cells. Thus far, we could show that CSE had no consistent effect on mdi@éyDagytizitg!loler recycling
process that is negatively regulated by mTORC1, was upregulated in CSE-treated cells. In contrast, nsi@Ricandgtivity we
increased by CSE treatment in a time-dependent manner. CSE-induced up@B@atiwaoabolished by co-treatment of cells with
CSE and Roxadustat, a HIF-stabilizing agent, suggesting that mTORC2 is regulated in a HIR-dSperetely, nanage
investigating the effects of pharmacological and genetical inhibition of MTORC1 and mTORC2 on HIF signaling and vice vers

A 03-05
The Effect of isoleucine preconditioning on neuroprotection via/ HWFL J Q BferLayben-glucose
deprivation insult

Xujin YapJoachim Fandrey, Tristan Leu

University Duisburg-Essen / University Hospital Essen, Institute of Physiology, Essen, Germany

Introduction

Isoleucine is an essential branched-chain amino acid and key regulator of glucose uptake [1]. Although its role intpit@rin synthe
is already known, our knowledge about its role in oxygen on neuronal cells after the onset of ischemic stroke is limited. Most
stroke patients show a positive test for hyperglycemia [2]. Hyperglycemia impairs hypoxaiaiepéhgpokiaratelucible factor-
(HIF-. DJDLQVW SURWHDVRPDO GHJUD G D WllthaQsoteugine pitivaléKthielh BtiRichtsenSod Fhanhnfaka)
target of rapamycin (MTOR) complex [4]. Importantly, its main target, P70S6K, is known.to téyd@l@eviiFd H D PWRKAIH+ )
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relocation of p53 to the nucleus after cellular stress promotes the inhibition of malignant cells growth [5]. In addition, localization
is dependenton HIF-GXULQJ ORQJ WHUP K\SR[LD LQ WXPRU FHOOV
In this study, the neuroprotection of isoleucine preconditioning in oxygen-glucose-deprived(OGD) neurons will be validated an
to the stabilization of the HIBEURWHLQ %HVLGHV WKH UHODWLR Q- E &hWiRepro@oMirkdfinlktiédr G H
p53 should be investigated. Moreover, it is important to study whether pretreatment with isoleucine contributes to the amount
of mitochondria.
Research Design
First, different concentrations of isoleucine will be given to cells for different time periods before oxygen-glucose deeltivation (C
viability will be measured by cell counting kit-8 assay and LDH release assay.
Next, HIF- SURWHLQ DQG LWV WDUJHW JHQHV ZLOO EH PHDVXUHG DIWHU
By generatinga HIFF-NQRFNRXW FHOO OL QHas&RICTRIBARICRIY s Gerk, \nuzle@r PEBERd YSbridaxid/mitochonc
will be measured by western blotting and immunofluorescence staining.
To evaluate the effect of nuclear P53 and mitochondria on injured cells, MDMM2, P53 nuclear transpartegutenirGiiCHDA4,
mitochondria localization, will be detected by western blotting. As increased somatic mitochondria are accompanied by the ¢
nuclear reactive oxygen species (ROS), ROS will be detected by immunofluorescence staining.
Discussion and Conclusion
This study aims to investigate the effect of isoleucine pretreatment on cell death after OGD insult and potentiaDr€y@atiokVos
downstream, p53. Our current data suggested that a relatively high concentration of isoleucine atinoready stllydamsgintival
after the OGD damage, whereas a later treatment might exert the opposite effect. Isoleucine is likdypatlafiagt dnel pa3.
Therefore, a larger sample size and further research are needed to better understand thisokdatiore lzetd/eenroprotection and
isoleucine-mTOR-HIFp53 axis.
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A 03-06
The Functional relationship between the Hypoxia inducible factor l1alpha and primary cilia in neuronal ce

Pascal F. Schneidérristan Leu, Joachim Fandrey

University of Duisburg-Essen, Institute of Physiology, Essen, Germany

Primary cilia, also called "the cells antenna", are centriole based sensory cellular organelles, which are presatibarcallsost all n
and became importance during the last decades. They perform a variety of functions, including maintaining aelatgasticity al
to hypoxic conditions via a variety of signalling pathways, including the sonic hedgehog signalling, the Wnt-signal&fgngr the PD
pathway.Based on these observations, the work pursued the goal to investigate the functional relationship between the hyp
factor lalpha and primary cilia in neuronal cells. The establishment of neuronal HIFlalpha-knockout celi$,ebapediftm the us
tamoxifen induced Cre/LoxP-systenved as the base for this work. Thereby the knockout efficiency was determined by Westerr
and especially quantitative PCR analysis. Using these cells, the influence of HIFlalpha on the primary sglisidgeadithgand div
pathways was examined. Thereby significant effects on the Notch signalling-pathway could be observed. In addition to the
Gata3, this also includes the expression of the Notch receptors Notch3 and Notch4. The relationship between a possible |
regulation of the Notch signaling pathway and an adaptation to hypoxic conditions must be determined by further experiments
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[2] +DPLGL $ :ROI & 'XHYD 5 ,@D0OR DY Q'DepletBivaiH - d4Iphaiby Inducible Cre/loxFP It ésesesitivity of
Cultured Murine Hepatocytes to lonizing RadiatigmifiG¢yis@022. 11(10)

A 03-07
Investigating the Role of HIFFLQ 5DGLDWLRQ 6HQVLWLYLW\ DQG OHWDEROL
Derived Cells

Akram HamigliAlexandra WipRositsa DueévaMelanie Kaufmanfirsten GoepelGeorge lliakig€ric Metzén

1 University of Duisburg-Essen, Institute of Physiology, Faculty of Medicine, Essen, Germany
2 University of Duisburg-Essen, Institute of Medical Radiation Biology, Faculty of Medicine, Essen, Germany

Hepatocellular Carcinoma (HCC) is a prevalent cancer affecting a significant number of individuals worldwide. Enhancing
radiotherapy, a treatment modality for HCC which is under development, holds great potential for improvingpsitstuadyutcome
we aimed to elucidate the impact of Hypoxia-inducible factor 1 alpfr @HIF1$ GDPDJH UHSDLU UDGLDWL
metabolism in murine hepatocyte-derived cells (mHDC).
To better understand the role of HIZH G H 'Y HhQrid@bd@l uliQy murine hepatocyte-derived cells (mHDC) that bear a comf
knockout for HIF- :H DVVHVVHG WKHGHPISBIFHM R RQ) '1$ GDPDJH UHSDLU IROORZLQ.
hypoxic conditions.
Our findings revealed that Hidlepleted cells exhibited increased accumulation of IR-induced DNA damage, as evidenced by up
+ $; IRFL )XUW kdéfitierr tels displyed delayed DNA repair after IR treatment in hypoxia, suggesting a potential
non-homologous end joining (NHEJ) repair capacity, as observed in neutral comet assays. Notably, there weneewisignifican
reactive oxygen species (ROS) levels among the treatment groups, suggesting that the effects Gatsedrly HIQ-F\ DUH XC
mediated by ROS.
To further investigate the relationship between®HFG FHOOXODU PHWDEROLVP ZH DQDO\JHG WK
morphological changes inHINQ RFN R XW F H O-O Mefidight/delld eExMilted Significant)increase in the oxygen consump
rate (OCR) and a reduction in the extracellular acidification rate (ECAR) compared to wildtype celbsehdedialaligtiove in
mitochondrial morphology, with a decrease in the number of mitochondria following hypoxia, but an celleasenipakaddkout
wildtype cells.Collectively, our results suggest that I FWLYDWLRQ HQKDQFHY UDGLDWLRQ VHQ
elevation in OCR and reduced glycolysis. These findings contribute to a better understanding of the molecular mechanis
radioresistance and metabolic changes in mHDC.

This study was supported by the Deutsche Forschungsgemeinschaft (DFG) Graduate School 1739.

Hepatocyte Isolation and Microscopic InsightsmiitbC
Mitochondria

Mice were used which carry LoxP sites flankii{g§2xoh2IF-
Recombination is accomplished by tamoxifen ipdessdrerf Cre
from a ROSA26_CreERT2 locus. Loss of exon 2thesinigdbility of
HIF-. WR ELQG WR '1$ , VR0 DavtdiGedRHRiXtyf
cobblestone morphology and a confluent monolesgritykbowed
alterations in mitochondrial morphology, with a délcesasmber of
mitochondria following hypoxia, but an increase irclfisdampare
to wildtype cells.
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A 03-08
Cigarette smoke extract causes a bioenergetic crisis in retinal pigment epithelium cells involving the
destabilization of hypoxia-inducible factoér-

Yoshiyuki HennigKatrin Willbradn&afa LaréfaGesa Weilienberdgeronika Matschkearsten Theis&ina-Eva
Gortz, Johann MatscBke

1 University Hospital Essen, University of Duisburg-Essen, Institute of Physiology, Essen, Germany

2 University Hospital Essen, University of Duisburg-Essen, Institute of Cell Biology (Cancer Research), Essen, Germany

3 Ruhr University Bochum, Department of Cytology, Institute of Anatomy, Bochum, Germany

4 University Hospital Essen, University of Duisburg-Essen, Molecular Ophthalmology, Department of Ophthalmology, Essen, (

Question
Age-related macular degeneration (AMD) is the leading cause of irreversible vision loss in the elderly pgpesatien causin
degeneration of photoreceptors in the macula. However, there are still many uncertainties regardingahéhpatholploysology
level. Dysregulation of mitochondrial function in retinal pigment epithelium (RPE) cells was proposed to drive AMD pathophys
RPE cells and photoreceptors act as a functional unit [1]. Hypoxia-inducible factors (HIFs), dimeric transcriptionlédifors with &
~VXEXQLW DQG D F R Qsuirit\ape khpoftendrmodyl&dwd-bY ditdctondrial function [2]. Furthermore, smoking is t
important exogenous risk factor for AMD and is known to impair mitochondrial integrity [3]. Wastefores stigadarhow smoking
affects mitochondrial function in conjunction with HIF signaling to identify novel mechanisms underlying AMD pathophysiology
Methods
We treated a human RPE cell line with cigarette smoke extract (CSE) under ngrrgpaxi@ 1W«&®r by co-treatment with
Roxadustat, a clinically approved HIF stabilizer. Treatment effects on mitochondrial function and integrity were antitgzed by me
cell metabolic analysis using a Seahorse Bioanalyzer, flow cytometry, immunofluorescence staining, and transmigsion electr
HIF protein levels were analyzed by Western Blot.
Results
CSE treatment impaired mitochondrial integrity, involving increased reactive oxygen species, disruption of mitochtialdrial mern
and altered mitochondrial morphology. Mitochondrial respiration and ATP production were impaired im@SHytneatedhcell
possibly by TCA cycle inhibition. Surprisingly, CSE-treated RPE cells also exhibited decreased glycolytic raisingn@er normc
bioenergetic crisis, because two major metabolic pathways that provide ATP were impaired by CSE. Downratulatien of glyc
HIF-dependent, because HIISURWHLQ OHYHOV ZHUH GRZQUHJXODWHG E\ &6( WUHDWF
Roxadustat restored glycolytic flux.
Conclusions
Impairment of mitochondrial respiration and glycolysis was also observed in RPE cells from human dbosrsuintivith1D [4],
model most likely refléttgivocharacteristics of AMD pathophysiology and is a suitable model to investigate metabolic dysreg
AMD at the molecular level to foster prevention and novel treatment approaches.
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A 03-09
Hypoxia-Inducible Factor-1 and g&®nds or foes in the colorectal carcinoma?

Stefanie Saoyldoachim Fandrey, Anna Wrobeln

University Hospital Essen, Institute of Physiology, Essen, Germany

The colorectal carcinoma (CRC) belongs to the most common cancer-types in western countries [1]. Invasivenass and tur
metastasis strongly depends on hypoxia-inducible factors (HIF) as well as the tumour suppressor p53. P53 playseésty role for
and apoptosis and is mutated in approximately half of all human cancer-types [2]. CRCs often develop hypoxicaegiolatén which
and mediate the adaptation to hypoxia [3]. The crosstalk @ QIG- S LQ &5 &MU nmabywstikeE MIHEMAINR very
controversial. Aim of our study is to investigate the roles of these important transcription factors for survivalypbgd&®Gycells un
elucidating their interaction.

First, we have incubated human CRC cells (HCT116 cells) under normoxia as well as moderate and severg) figpdxaadl1%, 0.1
24 hours to analyse the regulation of HIF-1 and p53 under hypoxia. Subsequently, we separately knockethotarshenanscript
examined how this knockout (ko) influences the stability, localisation and activity of the respective other transcription factor
gPCR) as well as metabolism and cell viability under hypoxia.

In wildtype (wt) cells, the P53 protein was stabilized after 24 hours of severe hypoxia with upregulation of thes§peiiet proapoy
geneBAXwhich could only be observed under this condition and was associated with apoptosis as the main form of cell death.
after p53 ko the main cell death mechanism under severe hypoxia remained apoptosis, challenging the role of p53 for hy
apoptosis. Ko of p53 did not alter HF{SUHVVLRQ EXW +,) W D Wddvwhiguate@ thderznyiddstia. YA HIFQUAI koF
downregulatggb3mRNA expression under normoxia and hypoxia. On the other hand, HIF-1A ko cells shpratihhigieds P53
under hypoxia with significantly increased levels of apoptosis compared to wt cells althouBiXvpasqdatsrhagh as expected.

In addition, the glycolytic shift under hypoxia did not seem to be impaired despite lack of HIF-

In conclusion, we disagree with the hypotheses that p53 loses activity under hypoxia [4] and tloasar\p%8l laaleadages of
CRC cells under hypoxia [5]. We question the importance of p53 function for hypoxia-induced apoptosis. Weacmadioow that b
factors influence each other concerning stability and transcriptional activity which will be further examined lygnaetisitying DNA
Finally, a HIF-1A knockdown in p53 ko cells will be established to examine whether the cell death of HIF-1A kabepesdemder hypo
on p53 and whether HIF inhibitors could beeattiagztion for patients with CRCs with lostoof fiot@tions in the p53 gene.

| thank the Essener Ausbildungsprogramm "Labor und Wissenschaft" fir den arztlichen Nachwuchs (ELAN) and the Stiftung
Universitatsmedizin Essen for the financial and scientific support of my work.
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A 03-10
Hypoxia induced activation of Mineralocorticoid receptor alters metabolism in the hepatocytes that can
contribute to the progression of liver cirrhosis.

Mohammad M. MohiBindy RabeAlexander Nolz®uratul AnMichael RoorReplexander Zippfidilichael Gekle
Barbara Schréier

1 Martin Luther University of Halle-Wittenberg, Julius Bernstein Institute of Physiology, Medical School, Halle, Germany
2 Universitatsklinikum Jena, Clinic for Internal Medicine IV, Jena, Germany

Introduction:
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The mineralocorticoid receptor (MR) is a member of the nuclear receptor family being ofonaggulapogtarater and electrolyte
balance in the body. MR activation is known to modulate various physiological processes, including blood pressure, rena
electrolyte homeostasis, but also being deletrious by promoting e.g. heart and blood vessel fibrosis. Recent studies have sug
activation may contribute to the progression of liver cirrhosis in animal models. Hypoxia, a common feature ienif@urdrrhosis,
to induce MR activation in various cell types, including hepatocytes. However, the impact of non-physiological MR activation
remains poorly understdethods:

Next Generation sequencing was performed on rat livers either from control or cirrhotic animals or animplsreritneirrhosis
treatment. With respect to the results of the gene set enrichment analysis (GSEA) we employed HepG2 ceifsattt miveiRigate th
activation on metabolic processes. To induce non-physiological MR activation, we exposed the cells to hypoxia, using an oxyge
of 0.2%. We measured the mRNA and protein levels of key metabolic genes using quantitative PCR and Whestgrnvblotting. /
analyzed glucose consumption, lactate production as well as lipid accumulation under normoxic and hypoxic conditions v
eplerenone treatment.

Results:

GSEA revealed that in a rat model for liver cirrhosis (CCl4 treatment) eplerenone, an MR attiagiboigtyegudaties of genes
DQQRWDWHG WR WKH *2WHUP 20RQRFDUER[\OLF DFLG PHW Def Bh& urideShypoxicd V V
conditions MR-induced transcriptional activity changes (Schreier, 2018). Therefore, we incubated HepG2 cells with or whithou
presence of eplerenone. We were able to demonstrate that hypoxia reduces the mMRRA WOt R1 33$5. 3'. $04
DQG /LSLQ 7KLV HIIHFW FDQ EH UHYHUVHG DW OHDVW SDUW kratonof théese HS O
genes is MR dependent. As those proteins are key regulators of cell metabolism, we analyzed glucose and lipi¢etistabolism
As expected, hypoxia increases glucose consumption and lactate production in HepG2 cells. This could be partially reverse
eplerenone. Furthermore, our results indicate that hypoxia associated lipid accumulation in hepatocytes is at least partially |
activation.

Conclusion:

Taken together, our findings suggest that MR activation may play a role in the dysregulation of glucoseiartppidegttabolism
thereby contributing to the development of liver cirrhosis. Therefore, MR antagonism may have therapesimpateoitialan the
diseases.

A 03-11
Investigating the Role of Hypoxia-induced CD73 in HIV Persistence and Transcription

Jouly Sbeiti?4 Hannah Schwarzer-SpérBarina Elsiebtefan Essedoachim Fandtelgoland Schwaz&andra
Winning

1 University of Duisburg-Essen, Institute for Physiology, Essen, Germany

2 University of Duisburg-Essen, Institute for Translational HIV Research, Essen, Germany
3 University of Duisburg-Essen, Institute for Virology, Essen, Germany

4 University Hospital Essen, Center for HIV, AIDS, Proctology and STDs, Essen, Germany

Question

The Acquired Immunodeficiency Syndrome (AIDS) and its etiological agent the human immunodeficaéney miajs (HoBarem
public health issue. Replication of human immunodeficiency virus (HIV) is suppressed to undetectable levels by effective antir
(ART) but it fails to completely eradicate HIV due to the persistence of latently infected cells. A better uncsstacdirgaf viral |
identification of unique features of latently infected cells are needed to develop HIV cure strategies. Recently, the surface pr
emerged as a key marker of latent infection. CD73 catalyzes the formation of immunosuppressive adenogigpada. idsnduced
viral reservoirs often persist in hypoxic tissues it seems highly plausible that HIV evades antiviral immunity via hypoxic inducti
adenosine (HCA axis), which ensures long-term persistence of successfully infected cells.

Methods

In the first part of our experiments, the impact of hypoxia on Jurkat cells (human T cell line) ¢y ipveteivaarekar®Ned with
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and without treatment with DMOG (dimethyloxalylglycine) and ROX (roxadustat). In the second part, wexpestesiowradther the
components of the HCA axis correlated with clinical parameters in the blood of infected individuals, such as the thigal load or
HIV reservoir. To that aim, blood was collected from people living with HIV (PLWH) in the digatiead&itidipams. Isolated
peripheral blood mononuclear cells (PBMCs) were analyzed for CD73, CD3Ba4h&R Yieskiqh e 8ow cytometry and
immunofluorescence staining. In parallel, the size of the HIV reservoir in all individuals was determined using quantitative PCI
Results

In the first part, in Jurkat cells HHBEURWHLQ LQFUHDVHG DIWHU DQG KRXU-Ytagdét génk Z D'\
expressioGLUT1IPHD2, PHD3n contrast, expression of CD73 and CD39 were unaffected by hypoxia. In the second part: As «
CD4 T cells are lower in samples of PLWH compared to the samples of healthy donors. FurthdeomasedDatBivzs39
increased on CD4 T cells of HIV infected individuals in comparison to HIV negative participants.

Conclusions

HIV might evade the immune system by hiding in hypoxic areas, favored by the production of immunosuppZ&ssB/ie/éelenosine
transferred this model to PLWH, assuming that they might exhibit hypoxia in latently infected tissues. Although CD73 and CI
did not show changes under hypoxia they were altered in PLWH. Furthermore, the general composition of PBMCs was differe
healthy donors despite ART in PLWH. As the project is still in the beginning phase it is difficult to draw conicltisidns ait this tim
needs to be further investigated whether hypoxia influences CD73 and CD39 in HIV patients and whethea nheel stesgppedservoir
by hypoxia.

| would like to thank Ms. Buena Delos Reyes, Claudia Padberg, Silke Lauterbach, Tamara Mussfeldt and Barbara Bleekmann
familiarizing myself with the work in the laboratory and for their support by always having an open ear for my countless questi

HCA axis
HypoxiaCD73 anédenosine

A 04 | Mechanisms of Behavior & Cognition

A 04-01
Effects of Cavl.3-inhibition on DA SN neuron in vivo firing and éxgXplat behavior in mice

Johannes BoehinPascal Vodelérg StriessAigochen Roeper

1 Goethe University Frankfurt a.M., Institute of Neurophysiology, Frankfurt am Main, Germany
2 University of Innsbruck, Department of Pharmacology and Toxicology, Innsbruck, Austria

The Dihydropyridine (DHP)-sensitive L-Type calcium cliaBreeld Ga.2 serve various physiological functions e.g. acceleration ¢
pacemaking in the heart or tonus control in arterial vessels. Furthermore, these channels are expressed in sphstargia nigra
(DA) neurons. Previous work from our group demonstratied ttetn@als function as linear full-range amplifiers of firing rates (F
selectively in lateral DA SN neurons projecting to the dorsolateral striatum. In addition, this FR amgdliBecHfanogts isf Ca
dampened by clinically relevant concentrations of isradipine (ISR), both in vitro in acute brain slices and in vivSnnagtesthetize
al., 2022, Science Advances).

We have further demonstrated a similar ISR in vivo effect in awake and freely moving mice in chronic extnécglapanréelnidings
behavior. Consistently, 15 min after systemic ISR injection (ISR = 3mg/RPBIRjric€&avhere DHPs only act on Cavl.3 channels,
we observed a 24% mean firing rate decrease in lateral pharmacologically identified DA SiNmpuatens (6086 after Quinpirole

i.p. injection) compared to Vehicle injection (n=28, N=3; mean FR baseline = 4,97 Hz compared@0ngnARNSRBame time
WKH ILULQJ UDWH UHGXFWLRQ ZDV SRVLWLYHO\ FRslopeHOPAWHG WR WKH EDV
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As previous work by Koralek and Costa (Koralek & Costa, 2021, Science Advances) suggested a critical role @ 8idctrical ac
neurons in selectively invigorating exploitative behavior in mice, we hypothesized that an ISR-induced firing rate reduction «
might affect exploitative behavior. To test this hypothesis, we trained mice (6 male wildtype and 6 vhaBHiRdries)ale Ca
perform a two-poke sequence learning task, where rewarded and thus exploitative action sequences could bthaifferentia
explorative actions. After initial pre-training, mice were required to learn a specific two-poke sequenemiin ehdmreeeptot op
receive a sugar-water reward in a central reward-port. Mice learned the task within 10 days of training pedowaahed platea
(stable exploitative poking of the target sequence) achieving a mean of 10 rewards/min at the end of thisvedrifttéd 18R stage,
or VEH i.p. 15min before placing the animal in the operant chamber and also opened an additional exploration port.

A 04-02
Orthogonal coding of food and voluntary exercise by VTA dopamine neurons

Hanna E. van den MunkoYasyl MykytidkTatiana Korotké%a

1 University Of Cologne, Institute of Systems Physiology, Cologne, Germany
2 Max Planck Institute for Metabolism Research, Cologne, Germany

The author has objected to a publication of the abstract.

A 04-03
Binge eating-induced olfactory cortex suppression promotes feeding

Hung LY Anke SchénheiMalinda Tantirig&maura Moreno Velasguazkas FaisBenjamin Rgstatthew E.
Larkurf) Benjamin JudkeWikatharina Stumpenipkéarion Rivakaryork WinteDietmar Schrjzriedrich

Johenning

1 Charité University Medicine Berlin, Neuroscience Research Center, Berlin, Germany
2NTNU Trondheim, Kavli Institute for Systems Neuroscience, Trondheim, Norway

3 Humboldt Universitat zu Berlin, Cognitive Neurobiology, Berlin, Germany

4 Humboldt Universitat zu Berlin, Institut fur Biologie, Berlin, Germany

Appropriate feeding behavior is the foundation of maintaining homeostasis. Elevated feeding saec{iomgerettitgdfi eating
disorders, and it is associated with obesity. It is also known that flavor perception regulates feeding. However, the effects of
sensory feedback from flavor perception remain unknown. We developed a liquid food delivery system that enables Ensure (
dense flavored milk with high incentive salience) consumption at different feeding rates. Using miniscopes for infudadycalcium i
foraging mice, we identified distinct neuronal responses in the anterior olfactory (piriform) cortex (aPC) upon shesv and bir
observed clear excitatory flavor responses during slow eating but unspecific activity suppression upon binge eating. This
suppression is only observed in aPC, while neuronal responses in gustatory or somatosensory cortices remain similar in both
eating.

Mechanistically, odor inputs from olfactory bulb mitral cells remain stable upon binge eating, suggesting the suppression is nc
upstream elements of the olfactory pathway. Local inhibitory circuits in aPC do not play an active role in suppresgjian, since &
neurons are also suppressed during binge eating. We further excluded inhibitory effects of dopaminergic and serotonergic ma
since dopamine and serotonin release are decreased upon slow and binge feeding.

We found that the strength of binge-induced suppression in the aPC predicts mice's total Ensure conseogptiomssassidiesent r
and optogenetically suppressing aPC neurons upon binge eating in closed-loop experiments can promdtekee dowethehraviors.
our results provide clear circuit mechanisms of binge-induced flavor modulation, which may contribute &atinggdeiedoced ove
reduced sensory feedback of food items.

Page 139 of 290



POSTER SESSION A Abstract Booklet | DPG 2023

A 04-04
Parvalbumin expressing excitatory neurons of the subiculum specifically project to areas involved in spat
navigation.

Gilda Baccifj Angelica Foggetfikos KukikSoren BrandPeer Wulff

1 Christian-Albrechts Universitat zu Kiel, Physiologisches institut, Kiel, Germany
2 University of Freiburg, Institute of Physiology II, Freiburg, Germany

The calcium-binding protein Parvalbumin (PV) is considered one of the most important neuronal ifiaskeisufiseedf whatical
inhibitory interneurons with specific electrical, morphological and connectivity properties. However, PV is also expressed in spe
of pyramidal neurons of motor and visual cortex layer V, which have been reported to act as 'drivers’ of feedbdortiaald activit
areas.

The expression of PV may thus also define specific subclasses of excitatory neurons with particular functions within the circu
we asked whether PV expression in glutamatergic principal cells of the archicortical hippocampal formation would also deline
of neurons with specific connectivity and function. We show that PV-expressing principal cells are found exclusivktiien the de
distal dorsal subiculum. These neurons specifically project into regions functionally associated with spatial navigation, m
connections with driver-like properties. In contrast to neighbouring principal cells in the distal subiculum, PV+ principal cells al
We propose that also in excitatory neurons, PV expression marks confined subgroups of neurons with specific cannectivity
features.

Our work was supported by the Deutsche Forschungsgemeinschaft (DFG) FOR2143, and SFB 1461 (Project-ID 434434223)

A 04-05
"7TKH UROH RI WKH SUHIURQWDO FRUWH[ LQ WKH H[SUHVVLRQ F

Ceylan-Scarlett Steineék®larkus FerddtJudith Kreutzm@nhhis poster is an excerpt from my master's thesis. The
experiments and the master's thesis itself were done under the supervision of M. Fendt (and J. Kreutzmann) at the
Guericke University Magdeburg.On behalf of CRC1461

1 Christian-Albrechts-University, Institute of Physiology, Kiel, Germany

2 Otto-von-Guericke University, Institute of Pharmacology and Toxicology, Magdeburg, Germany
3 Otto-von-Guericke University, Center of Behavioral Brain Sciences, Magdeburg, Germany

4 Karolinska Institutet, C2 Medicinsk biokemi och biofysik, Stockholm, Sweden

Question

[...] The ability to discriminate between danger and safety is crucial for adaptive behavior and thus for survivaldacigss specie:
signals predict the occurrence of a potentially threatening event, safety signals indicate the absence of an av@ngj\feaavent, tht
and stress responses. Pavlovian conditioning permits an individual to learn associations between stimuli orearatitmrifaylovian f
is used in many species to study the neurobiology of fear learning and the processes that lead to pathinlagidatyehiscsdehsas

or post-traumatic stress disorder (PTSD). Studies of learned safety and fear suggest that the pt@froajahtmitdat¢Pie
expression of these responses.

Methods

[...] In this study it was investigated whether transient chemogenetic silencing of the ventromedial PFC (vmeteajiavoafd block
conditioned safety. To test this, male Sprague-Damviey9atwedre subjected to different protocols to induce fear and safety learr
both measured by the acoustic startle response.

Results

[...] Fear and safety memory were then tested in a retention test, it was found that none of the prdeotmlndisee aveededp
memory that could be retrieved under control conditions, however, after silencing the vmPFC, such safety memory could be ¢
Conclusions
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[...] These unexpected data indicate that the vmPFC may actually hinder the retrieval or expression cfdesampesisafetgulhe

will have to be studied in more detail in the future to further delineate which role the vmPF€afdtyarial liemmédis expected
that this research to help in understanding the pathophysiology of disorders such as anxiety, PTSD or depression, and ul
therapeutic approaches to combat some of these debilitating mental illnesses.

| was able to participate in this conference thanks to the Deutsche Forschungsgemeinschaft (DFG, German Research Found:
1461.

A 04-06
Silencing of Cholecystokinin-expressing interneurons in the hippocampal CA1 region impairs social
recognition memory

Kira Balueva Laura Bollep&dliPeer Wulff

1 Christian-Albrechts University of Kiel, Institute of Physiology, Kiel, Germany
2 Novartis Institutes for BioMedical Research, Novartis Pharma AG, Basel, Switzerland

Question

Social recognition memory is the ability to recognize and memorize familiar conspecifics and is critical for msaiaining apy
relationships in all animal species. Conversely, impairment in social function is a prominent feature of several nesjro-psychi
such as autism spectrum disorders and schizophrenia.

In rodents, establishment of social memories relies on multisensory integration of olfactory, auditory and sanyastsgiesory cue
have shown that lesion of the entire hippocampus can impair social memory. In the last decade, several brain regions th
recognition memory have been identified, including the dorsal CA2 and the ventral CA1 region of the hippocampus, as well as
and downstream circuits: medial and lateral septum, supramammilary nucleus, nucleus accumbens and prefrontal cortex.
Currently, it is assumed that dorsal CA1 does not play an essential role in social behavior. However, this asgperptients based
in which either excitatory neurons or inhibitory parvalbumin-expressing neurons in dorsal CAl had been inactivated.

Methods

We probed the relevance of cholecystokinin (CCK)-expressing interneurons in the dorsal CA1 for socgemeémiydiy aten.
Results

Inactivation of CCK-expressing interneurons impaired discrimination of social, but not non-social, stimuli in miceanifesut causi
in sociability.

Conclusions

Our results suggest that CCK-expressing neurons in dorsal CA1 are required for social recognition memory formation.

A 04-07
Self-paced movement initiation and termination lead to complementary modulations of dopamine neuron
firing rates in the medio-lateral axis of the substantia nigra

Daniela SchenkeMarie KuBrNiklas HammgPascal VogeSebastian Betisaby Schneidefochen Roeper

1 Goethe University Frankfurt, Institute of Neurophysiology, Frankfurt am Main, Germany
2 Goethe University Frankfurt, Institute of Mathematics, Frankfurt am Main, Germany

Dopamine substantia nigra (DA SN) neurons are a major target of Parkinson disease (PD) and their loss is theugbtdo contribt
impairments in PD. Da Silva et al. (2018) demonstrated that subpopulations of DA SN neurongleitheasedrdasedirang rates

shortly before movement initiations. However, the functional topography of this diversity among DA neurons across the SN ha
characterized. We performed chronic multi-electrode recordings of pharmacologically identified DA SN neuosirsgmealeake free
C57BI/6N mice, aged® weeks, while simultaneously tracking their head and body movements. Overall, our data set of n=59

SN neurons was in accordance with the results by Da Silva and colleagues (2018) with abneti@dts @FDRA/SN transiently
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increasing their firing rate (baseline to maximum: +5.3 + 4.8Hz, mean * SD) shortly before initiation of self-paced movements
30% of DA SN neurons (n=18/59) transiently decreasing their firing rate (baseline to minimum:+=&Bxsh@ttly,afteamitiation

of self-paced movement in the open field. Additionally, about one third of those DA SN neuronsevéhsesiséfoteatmvement
initiation (n=6/17) also showed a rate reduction with termination of these movements (baseline to minimamz+-$0)+l11.5Hz, n
contrast, two thirds of DA SN neurons with transient rate reductions before movement initiation (n=13/18) #igniffaargly incre:
rate shortly before movement termination (baseline to maximum: +3.4 + 1.5Hz, mean + SD). semtbdranvegjueacbselective
increase in local field potential power (3-7 Hz oscillations) shortly before movement onset (baseline to maximum:S£1).16 + 0.7
as well as after movement termination (baseline to maximum: +1.07 £ 0.67, mean + SDamntla¢srdjct#y16f) recorded across
the whole SN. A more fine-grained topographical analysis revealed that DA neurons with transient rate reductions before moy
were predominantly found in the medial SN (n=11/22) compared to central SN (n=7/30). These resjoiikedatena Sdsen
(n=0/7). In contrast, the proportion of DA neurons with transient rate increases prior to movemenfiratizitiemtwe centoaeSN
(n=13/30) compared to medial SN (n=3/22) and lateral SN (n=1/7). In light of the furyotibzed tap pgoggdiions of DA SN neurons
(Farassat et al., 2019), our data suggest a differential involvement of distinct nigrostriatal projections in gatfgiacedntovemel
termination. However, definitive experiments require selective molecular tagging of distinct DA SN projections.

A 04-08
Olfactory memory consolidation in the mushroom body output I8yesaphila melanogaster

Tania Fernandez del Valle Alguiéitasa Scheunema#rtric ReynoklPesiree LaBeMarine BalcpiDavid Owéld

1 Charité, Institute of Neurophysiology, Berlin, Germany
2FU, Berlin, Germany
3 Einstein Center, Berlin, Germany

Question

The location of olfactory memories in Drosophila melanogaster is well known, and the availability of gedétaetima péthets the
circuit underpinnings associated with different stages of memory, e.g. during consolidation, storage and retrieval.

In Drosophila, the mushroom bodies (MBs) are involved in storing different elements of reward and punishment-ss®ociative r
we aim to investigate the effects of blocking synaptic output of M4/6 MB output neurons and understand its effects on memor
Methods

Behavior: Association of an odor with a stimulus was achieved by using a behavioral learning paradigmtiainivey;Ttheaze. Aft
synaptic output of diverse combinations of mushroom body output neurons was blocked via thermogenetic tooead memo
was later assesed.

Physiology: In-vivo calcium imaging and training under the microscope.

Results

Our work now shows that blocking synaptic output of M4/6 MB output neurons interferes with memory coneddidatitn, revert
appetitive memories. We show that this memory is distinct from appetitive sugar memories as it is notfigateld KyQdeHagimdalv
Moreover, in vivo imaging reveals that aversive training triggers ongoing activity in M4/6 MB output neusdmsgimaitatirig post t
activity.

Conclusions

Activity after training of single neuron output can reprogram circuit activity and change memory outcome.
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A 04-09
Monitoring memory performance after artificial induction of memory in Drosophila

Sridhar Jagannathabavid Owald

CharitétUniversitatsmedizin Berlin, Institute of neurophysiology, Berlin, Germany

Question

Recent findings have revealed different forms of memory consolidation, with some dependent on sleep andr btiers indef
HOXFLGDWLQJ uNQRW DOO PHPRU\ QHHGY VOHHSY +RZHYHU abtlaht intéifer&WhR 1 K
memory consolidation is largely unknown. Here, we aim to establish a setup to study these unknowns.

Methods

We used Drosophiks flies to artificially induce aversive memories using a closed loop system with aversive memory activiatior
15 files under the control setup.

Results

We show using a combination of machine learning methods and ball tracking; the memory retrieval perfoum@eicénhist drosop
system.

Conclusions

The protocol and methods described here will be used to study long-term memory consedicdatioat pratiey,the roles of sleep,
food and thirst during the monitoring block or prior to the training block to understand the effect ofiéntenyaiostasti®mmand
consolidation.

This work was supported by a Walter Benjamin fellowship awarded to S.R.J.

A 04-10
A highly versatile chemotaxis assay for investigating associative learning in undergraduate laboratories
using the nematode@aenorhabditis elegans

Daniel-Cosmin MarfgiEphraim I. Berthigl&Karl E. Busth

1 Health and Medical University, IMBB Institute for Mind, Brain and Behavior, Potsdam, Germany
2 University of Edinburgh, Centre for Discovery Brain Sciences, Edinburgh, UK
3 University of Oxford, Department for Physiology, Anatomy and Genetics, Oxford, UK

Chemotaxis is a behaviour where an animal adjusts its locomotion in relation to the concentration gradient b dim@ftethal chen
sources, avoid environmental hazards, or locate mates. TheCaenatuataditis elegaxhibits a broad array of chemotaxis
behaviours which, for a given chemical stimulus, can vary substantially depending on age, rearing conditions, environment
genetic background. Its small size, ease of handling, and ease of generating in large. relegas@ndda model organism for

use in undergraduate teaching towards understanding the physiological underpinnings of behaviour, chemosensation and lea
Existing chemotaxis experimeftsdlegand) HO\ RQ SODFLQJ DJDU pSOXJVY FRQWDLQLQJ GLII
interest onto an assay plate for several hours. This allows the chemical to diffuse into the assay plate. The plugardrealsen remo
previously conditioned for this compound are placed at the centre of the resulting chemical gradient andyadliowesl itataove free
Such experiments rely on stable diffusion rates of the chemical compound from the plug into the expedmeaital regéicalme
difficult. We developed a method of performing chemotaxis experiments in nematodes offering superimocceintiatibosemical
Using assay plates divided into quadrants by internal walls, we can pour agar with up to four different cbeognaistiohs of th
interest onto a single plate, with contact between all quadrants at the centre of the plate. Animals placed asthrecditvesdf the pl:
to roam freely for a predetermined time before the number of individuals in each quadrant is assessed.

In this form, the assay becomes highly accessible to undergraduates with no or minimal laboratory experience: by simply was
off a growth plate and into an Eppendorf tube, then pipetting a droplet of worm pellet ontasteyqalatieenaditked visually by

Page 143 of 290



POSTER SESSION A Abstract Booklet | DPG 2023

the intersection of the internal walls - students can quickly and reliably assess the chemotaxis of hundreds ofyaranietlg at a tin
RI FRQGLWLRQV GHVLUHG E\ WKH HGXFDWRUV $ FKH PR plaiz] Thé dxpeénieht keduivésk H
as little as 1-2 hours of preparation by staff on the day before the class and can be performed witRiBthewardinmss ofd.

The assay can be used to test for associative learning and can easily be adapted to test the effects of gencdyper differen
environmental contexts.

A 04-11
A virtual-reality based experimental setup for contact-free measurements of behadoutsiofehe
lizardAnolis carolinensis

Niels RéhrdanZnil Menon, Peer Wulff

Christian-Albrechts-Universitat zu Kiel, Institute of Physiology, Kiel, Germany

Question

The green anole lizénddlis carolinenssan interesting model organism to study in cognitive neuroscience. It shows a cortical arcl
of reduced complexity compared to mammals. Whereas the hippocampus and other allocortical structures arstalretadggpresent,
like the neocortex seem to be missing. This raises the question which cognitive tasks the lizard brain can solve.

There are different approaches to study brain function in behavioural experiments: Those that rely on comfdex acigrgibghaviou
in a maze) and those that rely on observable passive behaviour (e.g. in conditioning experiments). Bxpatinegntmiactyptile
behaviour are difficult to implement, because of insufficient motivators due to differences in metabolism and different explorati
$FFRUGLQJO\ SDVVLYH EHKDYLRXUDO UHDGRXWY DUH D SURE&UsMdis@dniemaw H P
processes or states (e.g. arousal, fear and exploration).

Methods

In this study, we aimed to establish a contact-free method to measure different behavioural reafioolis icatbénkresid
Respiratory rate, head direction, head tilt, movement/ freezing and skin colour change. We used a virtuaheasditydstised exp
FKDPEHU WR SUHVHQW VWLPXOL LQ D YLUWXDO QDW X Wir® I Postdfadatad wdsV V
HIWUDFWHG ZLWK WKH WUDFNLQJ VRIWZDUH dHHS/DE&XW SRLQWYV RQ WK
Eight animals were recorded over a total of 15 sessions while different acoustic and visual stimuli were presented (neutral or |
Results

The lizards responded differently to the different stimulus-categories. Behaviour changed most stronghgtio stispoliskto aco
particular calls of the natural predator, the red-tailed hawk, led to behavioural changes in the green anole lizard.

Conclusions

We present a method for reliable contact-free measurements of different behavioural readouts of thieogne@®0anatketizard
Especially the approach of extracting respiratory rate from video data in reptiles is novel and yantedesay giresttvaearable
sensors. We anticipate this method to prove useful in the analysis of fear and stress also in other species.

This work was funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation). Project ID 43443422

A 04-12
Time-invariant prefrontal activity patterns during repeated exposure to intense threat

Ole Christian Sylké Hannah MuysktsHung-Ling CheNarlene Bartpdonas-Frederic Sauer

1 University of Freiburg, Medical Faculty, Institute of Physiology 1, Freiburg, Germany
2 University of Freiburg, Faculty of Biology, Freiburg, Germany

Intense threat elicits action in the form of active and passive coping. The medial prefrontal cortex (MPFC) exewvatethtop-level
selection of threat coping strategies, but the dynamics of mPFC activity upon continuing threat encountetseremam usexkplored
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1-photon calcium imaging in mice to probe the activity of prefrontal pyramidal cells during repeated gwpasuneatdaihtense
suspension (TS) paradigm. A subset of prefrontal neurons displayed selective activation during TS, whitddvea® istidfg.mainta
During threat, neurons showed specific tuning to active or passive coping. These responses were muttated rimgemetal
persisted over days. Moreover, the neural manifold traversed by low-dimensional population activity setrseqee stalalgsovfer

TS exposure and was preserved across individuals. These data thus reveal a specific, temporally and inter-iyividirally conse
of prefrontal tuning to behavioral responses under threat.

This work was supported by the Else Kroner-Fresenius Stiftung (2019_A173 to J.-F.S.) and the
German Research Foundation (grant SA3609/1-1 to J.-F.S. antTPORHISB.S. (grant
SA 3609/2-1) and M.B. (grant BA 1582/16-1)).

A 05 | Pathophysiology of Neurons & Networks

A 05-01
Mechanisms of the olfactory dysfunction in the APPsweédFAIR XVH PRGHO RI $O]KHLPHU

Wen-Yu Tzend'ury Kovalchuk, Katherine Figarella, Olga Garaschuk

University of Tubingen, Institute of Physiology, Department of Neurophysiology, Tubingen, Germany

(DUO\ ROIDFWRU\ G\WIXQFWLRQ LV D FRPPRQ IHDWXUH RI1 $0O]KHd: Betddthiy G L\
threshold, odor identification and recognition capabilities as well as marked structural and biochemical alteratioasd e olfact
entorhinal cortex, brain regions important for olfaction. The exact cellular/molecular mechanisms underlying the dactory im
remain, however, unclear. Here, we investigated the mechanisms of olfactory dysfunction dgsauldRRswaf2g&nic mouse
model of AD, overexpressing the human amyloid precursor protein (APP) with the Swedish mutation (KM670/67 1\l and a m
>*0\ :$0D PXWDWLRQ * $-1prodRt&@HU WKH FRQWURO RI 7K\
As documented by a buried food pellet test, odor detection was impaired already in 5- towerR@dsaidid? Rssignificantly
increased time spent searching for buried food compared to wild-type (WT) mice was also observed in RsiwelBSbonth-old AF
mice. Usinip vivawo-photon €amaging with the Forster resonance energy transfeftiadehiGa Twitch-2B, we evaluated the
ongoing Gasignaling and odor-evoked responses in dorsal glomeruli of WT andARRsee/R8narkably, the level of ongoing
Ca+signaling in the dorsal glomeruli was significantly lower in 5- to 7-month-ofdsée®swalBe& 1o WT mice. The stability of the
ongoing Gasignaling in dorsal glomeruli was analyzed by comparing ghbremrikiaCdays 0, 3, 6 and 21. The glomerular Ca
levels in 5- to 7-month-old WT and APPsweiREE remained stable from day 0 through 21, indicating that gloteeeldanCa
AD mice are consistently lower compared to WT mice. Furthermore, the 5-7 months old grosygsaiie ResviniR&1 odor-
evoked responses with significantly higheo togip@red to WT mice.
Taken together, our study demonstrates that APEswaiR®lexhibited early dysfunction in olfaction accompanied by a sustai
decrease in glomerul&* @aels in the dorsal glomeruli, as well as lower sensitivity to odorants. When further analyzed mechani:
association between low glomeratdeveds and olfactory dysfunction might pave the way for novel therapeutic strategies for figr
devastating disorder.

A 05-02
,QYHVWLIDWLQJ %$&( -V UROH LQ PHFKDQRVHQVDWLRQ DQG Vt

Sarina Holledwona Izydorczyk, Birgit Vogler, Christian Alzheimer, Susanne Sauer, Tobias Huth

Friedrich-Alexander University, Institute for Physiology and Pathophysiology, Erlangen, Germany

Introduction
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7 K kbite APP cleaving enzymel (BACE1L) accounts fobthéPratéd LQJ VW HS L Q- VWK B RBLUR GHX F WQ RBQ JKIHW

(AD). Pharmacological intervention targeting BACE1 did not improve cognition in AD patients. Therefore, ufuaggting physiolog

W kdecretase is of mandatory interest. Increasing evidence suggests an involvement of BACEL in peripheral sensory proces

proprioception, pain and thermosensation’- BAceHIave been reported to exhibit altered thermal thresholds (heat) [1, 2], a decr

number and impaired formation of muscle spindles [3], reduced number of Pacinian corpuscles in thefigkis i jngeinaltias de

of peripheral nerves [1, 5].

Methods

JXUWKHU LQYHVWLJIJDWLQJ %3$&( TV UROH LQ PHFKDQRVH Q Mibe/dhdRiternmatds hyQ Y H

immunofluorescent stainings. We also recorded action potentials, as well as mechanically evoked currentsapoké gaatiiad) of do

(DRG) neurons of BACHfice to study corresponding sensory afferents. Finally, we examined potential interactions of BA

mechanosensitive Piezo channels in a transiently transfected HEK cell system.

Results

We found significantly reduced numbers of Merkel cells in walking pads of glabrous skin of mice lacking BACEL DiR@hermore

neurons showed a higher frequency of action potential firing. In response to mechanical stimidRi@menrBACHh large

mechanosensitive currents we observed reduced latencies. Otherwise, Piezo 1 and 2 currents were not signiésamite altered |

of co-expressed BACEL, although minor reduction of current amplitude and increase of decay time occurred.

Conclusions

Our data reinforces the idea that BACEL contributes to peripheral sensory processing and suggests an involvement

mechanosensation. Diminished number of Merkel cells in glabrous skimmafeBAGEline with previous reports of other

PHFKDQRVHQVRUY DQG PLJKW EH DWWULEXWHG WR %$&( TV SURFe&tdhheQJ R

mechanoelectrical transduction process and our action potential recordings of DRGs indicate that BACE1 aklery excitabil

afferents. To examine the functional relevance of our data, we will perform comprehensive sensdrgntesting of BACE1
References

[1] Hu X, Hicks CW, He W, Wong P, MacKlin WB, TrabiBB&®lemodulates myelination in the centradlerdlpeivous system. Nat Neurosci.
2006;9(12):152
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Neurosci. 2016;36(40): 1&R7

[5] :LOOHP 0 *DUUDWW $1 1RYDWIHULGEWHM PO ARQWNRQ &RWKsKitkiaSKBAOHELSoighte(8CH)P\HOLQD
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A 05-03
Effects of pubertal stress on affective behavior and GABAergic inhibition in dentate gyrus of adult mice

Sriity Melley SadanandaRang Zhehd.iubov S Kalinichénkihristian P. M#l€hristian Alzheiftner

1 Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institute for Physiology and Pathophysiology, Erlangen, Germany
2 Department of Psychiatry and Psychotherapy, Universitatsklinikum, Friedrich-Alexander- Universitat Erlaegen-Nirnberg, Erl
Germany

Adolescence is a critical period associated with behavioral and emotional changes. Aversive challenges like chronic stress dt
may increase the likelihood of neuropsychiatric disorders later in life. However, the pathophysiological mechartisraimendering
susceptible remain largely unknown. Studies have indicated an increasedapt@aBAring this late developmental stage. Our
previous work showed that activin, a member of theODOBE-O\ PR G XODWHV KnhiBifoR Brid Pn$poBaBs ariedybihte) J |
behavior,

as indicated by a comparison between wild type mice and transgenic mice expressing a dominant-negative mutBnt of acti
(dnActRIB). To compare the neuronal circuitry during adolescence (P30-45) and in addjithwedsyB@0rRENy examined
GABAergic inhibition in granule cells of the dentate gyrus (DG), a hippocampal region closely linked to the antidepressant
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signaling. Whole-cell voltage-clamp recordings from DG granule cells showed a significant decrease in GABAergic inhibitol
currents (IPSCs) in granule cells from adolescent mice in dorsal DG, compared to those from adult nmeeh@nisiusintetelvieel

in adolescent stress and its effects in adulthood, we established a behavioral model by administering corticosterd?@0during adc
P45). A depression-like phenotype in adulthood was manifested in the forced swim test with highgmpenmicbilibutrwilah
dnActRIB mice. The stressed mice also displayed higher locomotion in the open field test. These results sugtresisthat adc
produces a hyperlocomotive and depression-like phenotype in adulthood. Preliminary electrophysiological evidence sugge
dentate gyrus network, activin signaling mtitulategsterm impact of adolescent stress on GABAergic inhibition.

We would like to thank Maria Schulte, Jana Schramm and Iwona Izydorczyk for their technical expertise.

A 05-04
Neurodegenerative tauopathy in biallelic SPRED?2 loss-of-function mouse models elicited by
autophagosomal dysfunction

Sina GredyDenis Hepbasli, Rebecca Holzapfel, Kai Schuh

Julius-Maximilians-University of Wuerzburg, Institute of Physiology, Wuerzburg, Germany

Question

The protein Tau is phosphorylated by MAPKs and then dissociates from microtubules and forms multimeric aggregates, a cor
neurodegenerative tauopathies. SPRED proteins are potent inhibitors of the ERK-MAPK pathway (2) and playp tregiletyhibitory
of processes, in cardiovascular organ and brain development, hormonal homeostasis, carcinogenesis and méf#gdsis (3). T
pathway is an important signaling cascade controlling cell homoeostasis but also important steps of ageptEy KO. Biadelic
show clear alterations in autophagy related processes (4). We hypothesize that missing inhibition of MARKahyiIiRPEED2 lead:
in Tau phosphorylation, dissociation from microtubules, and accumulation within the cell, the pathogenic mechanisms o
Furthermore, dissociation of pTau from microtubules destabilizes them and impairs vesicle transport.

Methods

Brain morphology was investigated by MRI and histology. To analyze phosphorylated Tau aggregates in brainsvef3®RED2 K
Western blot analyses and IHC. To check the interaction of SPERD2 with autophagy-related proteins we used pull down asse
used a Dynein/Kinesin ATPase End-Point Kit, to clarify if lack of SPRED2 influences Kinesin or Dynein ATPase activity.
Results

MRI and histology studies showed enlarged brain ventricles and cortex atrophy in KO brains. Western blots and IHC
hyperphosphorylated Tau aggregation in hippocampi of SPRED2 KO mice, a common finding in vatiieisliseasasetieer
detected SPRED?2 interaction with SQSTM1/p62, an adapter guiding ubiquitinated proteins to LGBsn@8iatpdlladiopis
showed that full-length SPRED2 and the SPRED2-EVH1 domain interact with p62 in brain lysatysed/iesteatcnl at decreased
expression of p62 in SPRED2 KO brains, indicating that SPRED?2 is required for p62 recruitment and autdptegygdnaluction.
reduced autophagic flux (LC3-1I/LC3-I ratio) in brains of SPRED2 KO mice. The Dynein/KineisinkifMAtsedsicepreparations
from WT and SPRED2 KO mice revealed that lack of SPRED2 impairs Dynein activity, respotisibkepfont retnegractes, but not
Kinesin activity.

Conclusions

Our data indicate that the autophagosomal dysfunction in SPRED2 KO mice is connected to a tauopathy. Identification of
processes involved will be relevant in many areas of medical research, as a variety of diseases are triggeredllyadisorders
transport and lack of fusion with lysosomes. In view of the fact that the first people with mutations in the SRRIEBA gene h
identified (5), the knowledge gained from this project is very important for a possible diagnosis or thesmpydifethese isurely
humans.

This research was funded by Deutsche Forschungsgemeinschaft, project SCHU1600/6-1.
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A 05-05
Heavy adolescent drinking potentiates neuronal ethanol response later in life: involvement of GIRK curre
and activin receptor signaling

Fang ZhengSophia Stirzenberger, Nicolas Bulow, Christian Alzheimer

Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institute of Physiology and Pathophysiology, Erlangen, Germany

Question

Excessive ethanol consumption during adolescence is regarded as a risk factor for the development of alcoholism later |
pathophysiological mechanisms that render thraiadsusceptible to ethanol are largely udkmpoatein-gated inwardly rectifying
potassium (GIRK) channels are among the prime targets of ethanol to regulate neural activity in the boanotréatiobasvork fr
demonstrated that activin A, a member of the DGFL O\ DIIHFWYV *,5. FX U U M@ sgkéedh€eP(RiKhipHodainas R
cells from adolescent and adult mice respond differently to alcohol exposure, and how GIRK channelsdmdangevattjijipw
affects alcohol response upon re-exposure in adulthood, and (iii) if activin plays a role as an adaptive factor.

Methods

Whole-cell patch-clamp recordings were performed from dentate gyrus granule cells (GCs) in dorsal hippocampal slices from
adult mice.

Results

In voltage-clamped GCs (at -70 mV), ethanol dose-dependently induoe@mstwelnich were significantly stronges ifrasti
adolescent compared to adult mice. Ethanol-evoked currents reversed near -90 mV, were largeyl Rikrinisib&d e ttiepin Q,

and were fully suppressed by kwJBaxpectedly, the effects of recombinant activin A on ethanol responses were stage-depende
potentiated in adolescence, but inhibited in adulthood. The inverse was true when ethanol responses weifeae-agaliestwahin GC
and adult transgenic mice expressing a dominant-negative activin receptor IB mutant, which disrupts actiViheseefatar signali
underscore the essential role of endogenous activin signaling in determining the neural impact of alcohol consumption at diff
life. Compared to ethanol-naive mice, sustained heavy drinking in the dark (20% ethanol) between postnadalcédys [B2gnd 45 p
lasting sensitization so that ethanol-induced currents in adulthood were consistently potentiated, including its tertiapin Q-sensi
Consequently, the adolescent drinking paradigm enhanced the silencing of GC firing during ethanol exposure.

Conclusions

Our results show that heavy adolescent drinking exerts a lasting impact on how GIRK channels react upon alaolife emeéxposur
that this process might possibly involve aeiptor segnaling.
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A 05-06
Heterogenous Distribution of cGMP in Neurons and Astrocytes in the awake brain of a mouse model of
$O]KHLPHU:-V GLVHDVH

Aileen JehleYury Kovalchuk, Olga Garaschuk

University of Tuebingen, Institute of Physiology, Department of Neurophysiology, Tuebingen, Germany

The cyclic guanosine monophosphate (cGMP) molecule acts as a secondary messenger in varioussigndloty cast hdais,
including long-term potentiation and inflammatory modulation. Dysregulation of the intracellular cGMP signaling is ggen as an
contributing to Alzheimer's disease (AD). Although cGMP upregulation alleviated AD-related cognitivedmpzdlets=nfstie mou
disease, previous clinical trials have yielded inconsistent results, calling for more insight into underlying cellular and molecular
Methods

Here we use chronic high-resalutiordwo-photon imaging of neurons and astrocytes expressing the cGi500, a ratiometric FRE’
sensor for cGMP, to monitor the changes in the intracellular free cGMP concejttatiog {feGd4RY stages of plaque deposition.
We hypothesize that the deregulation of cGMP in the AD brain is non-uniform and depends on dkindglltty ffee gridqure.
Through repeated measures of individual cells, we tracked the cGMP concentration in neurons and astoesgkpcheitgrplaque
the cortex of the APP23*PS45 mouse model.

Results

The data revealed different set points for fic@®dMPHNs and astrocytes; a heterogeneous distributionbeftjesekl E]fferent cells

of the same type and suggested that evoked cl@dlierpaepends on the baseline cGMP concémtaadltiition, the study revealed

a differential expression of the cGMP-producing enzyme NO-GC.

Conclusions

Overall, our study provides evidence that the regulation of cGMP in the brain is more complex than preligiumsdt diféesvdesvith
among and within different cell types. These insights highlight the importance of understanding the specific mechanisms i
deregulation of [cGNfPfhe amyloid-depositing brain and may help to guide the development of more effective treatment strate

A 05-07
Pronounced histopathology but unaltered and heterogeneous Cortical Spreading Depolarization (CSD) il
PRXVH PRGHO RI $O]KHLPHU: -V GLVHDVH

Fatima Gimeno-FétrAnnett EitrfeNoor NooraReinhard BageChristoph Schmidt-Higlbtans-Georg Schdible
Frank Richtér

1 University Hospital Jena, Institute of Physiology 1, Jena, Germany
2 University Hospital Jena, Institute of Molecular Cell Biology, CMB-Center for Molecular Biomedicine, Jena, Germany
3 University Hospital Jena, Department of Trauma, Hand and Reconstructive Surgery, Experimental Trauma Surgery, Jena, G

Question

7R HYDOXDWH WKH LPSDFW RI $O]KHLPHUYfVY GLVHDVH $' RQ FRUMIfLADDO H]
TASTPM mice were bred from sperm provided by Glaxo Smith Kline Co (U.K.). To test whethquaAfimeteraa$ eatlical
homeostasis, we recorded ongoing brain activity and induced cortical spreading depolarization (CSD) both inPhlarahd femal
in wildtype (WT) mice at ages of 3, 6, and 12 months, measured the size of the extracellular spaces(&Qs) foactiony)cidd

$ GHSRVLWYV

Methods

In spontaneously breathing anesthetized WT and TASTPM mice (sodium thiopentone, 100 mg/kg, i.p.(OBe) direct c
electrocorticogram was recorded with arrays of glass microelectrodes in two cortical areas at a depth of 20f04BSEQM®. The s
volume was assessed with the real time-tetramethylammonium (TMA) method. CSD were induced by microinjection of 1 M K
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DC potential shifts, and changes in extracellular potassium concentration were monitored over a period of thé fikétdr euthar
EUDLQYV ZHUH VWDLQHG IRU $-TauHEW&es ] adtrdglics &nd scBvatedmioreglaeHG 7D X 3

Results

$ GHSRVLWYV LQ FRUWH[ ZHUH REVHUYHG ZLW& tingldd vipde &deo \deFekteétiQn some)cBrtical
neurons at the age of 12 months. Microglial reaction (CD68, CD39 and Galectin-3) and astroglioalsc(BERRyagressibely
GHYHORSHGSDIDWXK HVKKRBFXPXODWLRQ RI'$ LQ YHVVHOV ZDV DOVR REVHUY!
with these histopathological findings. The TMA method indicated a shrinkage of the cortical ESC with dededomuenboidsD. Base
histopathological findings, we recorded CSD in order to study if there was a correspondence between the histoliogiceédamage i
by AD and the cortical function and homeostasis. Differences among sexes, ages and genotypes \eege dleterogdraaity af

CSD was found.

Conclusions

The observed changes in brain histology could not explain CSD-heterogeneity. However, a typical hyperexcitability in AL
manifested as convulsive behavior after thiopentone anesthesia. Thus, in the TASTPM model of neurodegeneratio
pathohistological changes have no well-defined correlation with functional parameters of homeostasis. This deserves future ir

This project has received funding from the European Union's Horizon 2020 research and innovation programme under the Me
6 N a R GRufi&/ gidnt agreement No 764860.

A 05-08
Shutdown of NHEL is the primary event at presynapses upon chemically induced ischemia to avoid
neurotoxicity

Martin KahmsTim Cebulla, Vera Kastingschéafer, Jirgen Klingauf

University Muenster, Institute of Medical Physics and Biophysics, Muenster, Germany

Pre- and postsynaptic mechanisms consume up to 55% of the total ATP used on action potentials. Heemalyzexystematicall
relative ATP demand of action potential generation and presynaptic processes such as exocytosis, reledselesteictzgrance, (
endocytosis and SV reformation/refilling in primary hippocampal neurons. We found that chemical interferemcdaestnATP prod
affect the excitability of neurons immediately and that with respect to the synaptic vesicle cycle ATP depletion meoifesds earlies
of compensatory endocytosis. However, surprisingly we observed that ATP depletion causes an immediate shutdown of the
antiporter 1 (NHE1-transporter) leading to a block of cytosolic re-alkalinization upon stimulation-induteztracridifitation. Fu
impaired endocytosis phenotype upon ATP depletion can be mimicked by pharmacological block of NHE1 function and can
optogenetic restoration of the intracellulangpiHeubght-driven proton pump Arch3. We therefore hypothesize that impaired endo
is only a secondary consequence of ATP depletion while block of the NHE1 transporter is the primary effecedeadohg to pr
sustained intracellular acidification. In this"wagiciNeis avoided by block of NHE1 medimtfiakiNbut at the expense of intracellular
pH and synaptic vesicle recycling.

A 05-09
Conserved potential of the neuropeptide Galanin to inhibit Cortical Spreading Depolarization in rodents

Fatima Gimeno-FerkeAnnett EitrfeReinhard Bagehlfred Lehmenkihlelans-Georg Schdidigank Richter

1 University Hospital Jena, Institute of Physiology |, Jena, Germany

2 University Hospital Jena, Dept. of Trauma, Hand and Reconstructive Surgery, Experimental Trauma Surgery, Jena, German
3 University Hospital Jena, Institute of Molecular Cell Biology, CMB-Center for Molecular Biomedicine, Jena, Germany

4 Pain Institute & Center for Medical Education, Dusseldorf, Germany

Question
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The neuropeptide Galanin (Gal) has pleiotropic functions ranging from influencing the release of hormones indfythethalamus
release of neurotransmitters in hippocampus, control of food intake, sleep and stress resilience. Here, we investigated its eff
spreading depolarization (CSD) and neuronal excitability represented in parameters of the electroencephalographic activity in
Methods

In spontaneously breathing anesthetized adult rats (sodium thiopentone, 100 mg/kg, i.p.) we recorded the edergEcofticogran
glass microelectrodes in two areas (treated and untreated) at a cortical depth of 400 um. A wall mdideséparadedtbbtcr
areas. In spontaneously breathing anesthetized 3 to 6 months old C57/BL6 mice (sodium thiopentone, 10@@agdikdy iip.), we r
one area (control phase: ACSF; treatment phase: Gal) at one cortical depth of 250 pm. @8 KGerddruioation. CSD-related
direct current (DC) potential shifts, changes in extracellular potassium concentration and in regional cerebraishlo@deflow (on
continuously monitored. We applied Gavatat® h in rats and for 1 h in mice. Control cortical slices from rats and mice were sta
localization of Gal.

Results

Gal has been identified in all cortical neurons of both rats and mice. After topical appli¢Mion tie&sabet Ove found a decrease

of brain excitability. In rats, we observed responding and non-responding animals (Gal had eff&zl\at. ). éffext QISD
amplitude within 3 h significantly decreased to 67.1 £ 17.2 % of controls (mean value * standard)ehnaniaé ratSpPaotgditude
decreased within 1 hto 65.4 £ 19.1 %. CSD propagation velocity in rats decreased to 82.9 + 6.3 % of controls within 3 h and |
hto 67.2 £ 17.1 %. In the same time interval of application (1 h of Gal) only a change in threshold for C8&s allus@ti@tjn mice
CSD threshold in rats did not change. However, after 3 h of Gal in rat, an increase in CSD threshold similar torast¢éowas seel
rats, the effect of Gal in mice was more consistent, all mice responded in a similar manner.

Conclusions

We conclude that Gal has the potential to decrease the generation of CSDs in both rat and mouse ceritebeTaldshuitereim
this inhibition in mice after topical application is probably due to the thinner cortex. Thus, protection mgaginst partirdlatiasa
depolarization by Gal is conserved in both rodent species.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under the M:
6 N a R GRufi&/ gidnt agreement No 764860.

A 05-10
Hippocampal spiking activity during Local Field Potential events in a Scn2a epilepsy model.

Daniil Kiriano\2 Yana ReVd Katharina UlriéhBirgit Engeld#dStephan Margt®eDirk Isbraridt

1DZNE e.V. German Center for Neurodegenerative Diseases, Experimental Neurophysiology, Bonn, Germany
2 University of Cologne, Institute for Molecular and Behavioral Neuroscience, Cologne, Germany

The Néd..2 sodium channel has been linked to awide range of neurodevelopmental disorders, including epilepsyleswiderrtism spe
In particular, a p.A263V missense mutati®@M24nas been identified to underlie a form of therapy-resistant neonatal epilepsy in h
patients. To further investigate this disease and identify potential treatment strategies, we engineered atheouge668% carryin
mutation iBcn2aWe found that both heterozygous and homozygous mice exhibited hippocampal seizures starting at postnatal
We recorded from hippocampal and cortical regions in awake, restrained head-fixed mouse pups or in awakemuvaufixed ad
LQ D 30RELOH +R P H & Dilbtingvalreva X i$ additivn KoL.gQarBif@ind@thdéJdynamics of seizure activity, we sought to ider
characterize behavioral and intellectual comorbidities, to relate them to those observed in human patients. Fircdfly, we ass
hippocampal Local Field Potential events, known as Sharp Waves in neonatal animals and Sharp Wave Ripplekfjwmnadults, v
to be strongly associated with memory consolidation. We analyzed and compared the profiles and dynamics of these event:
spiking activity during these evests)2amutants and wild-type littermates.

Our analyses revealed changes in the distribution and amplitude of certain types of Sharp Waves in neonatal mutant anil
observed differences in hippocampal spiking activity of mutant mice when compared to control animals.

References
[1] Y. Liao et al. SCN2A mutation associated wathepdepay, late-onset episodic ataxia, myodgpais, &teurology. 2010.
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[2] Gyorgy Buzsaki, Hippocampal Sharp Wave-Ripgte.eABBngarkerfor Episodic Memory and Planning\NHRSD2015

A 05-11
Healthy male first-year students do not experience stress in the new environment as evideneéd by ment
chronometry

Ketevan Janashidna Chikviladze, Aleksandre Ramishvili, Nikoloz Tvildiani

David Tvildiani Medical University, Central Scientific Research Laboratory, Thilisi, Georgia

Question
Studies note that some aspects of hard and stressful teaching can negatively affect medical students' mentglla2). drhetional h
objective of our study was to test a hypothesis whether first-year medical students due to the new stressfilloamvironmer
worse performance or not compared to second-year students.
Methods
Using mental chronometry as a measurement tool in the acute stress recognition virtual modeyehe gl M aledissteond-
year students (n=13) were exposed to two randomized order increased visual complexity tasks, based on thatisimple and
sensorimotor reaction time (SSMRT; DSMRT), in 25 min. lab experiments.
Results
The means and standard deviations (SD) during SSMRT and DSMRT for both courses were calculated:
Mean SSMRT1=0.3565s; SD SSMRT1=0.1445s; mean DSMRT1=0.6683s; SD DSMRT1=0.1404s;
Mean SSMRT2=0.2752s; SD SSMRT2=0.1233s; mean DSMRT2=0.5759s; SD DSMRT2=0.1022s.
There were no statistically significant differences between the different means and SDs.
Then we calculated the Pearson correlation coefficient to reveal linearity between means and SDs and coefficient of variation
(3, 4):
r=-0.116; CV SSMRT1=0.388889; CV SSMRT2=0MZ85VRT1=0.208955; CV DSMRT2=0.172414.
There were no linear correlations between the SDs and means of different groups and no significant differences between the
Conclusions
These findings mean a new environment such as acute visual stress in the virtual model doexnbeakigatinalg fifst-year
students mental chronometry compared to second-year students. First-year students have sltayweligtirpetéomsatving, and
less adaptation stress to the new environment, this is explained by no individual differences between studentslofidiith cours
equal high mental abilities, and the mobile nervous system of healthy males (5). Our results contriteuttatodedpettehe
psychophysiology of mental chronometry and help the discovery of the factors that affect processing speed.
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A 05-12
The oxygen-sensing pathway in neural cells controls intrinsic long-term neuroregeneratidreafier isc
stroke

Pinar Kilic Hugo Matrti, Reiner Kunze

Heidelberg University, Institute of Physiology and Pathophysiology, Department of Cardiovascular Physiology, Heidelberg, Ge

Question

Cerebral hypoxia, a hallmark of ischemic stroke, initiates adaptive endogenous processes that mitigate acute peanoo@ cell de:
long-term neuroregeneration. The latter involves upregulation of genes that drive angiogenesis, neurogaigsikr@nmghrtberoplast
activation of hypoxia-inducible factors (HIFs), whose activity is regulated by prolyl-4-hydroxylase domain (PHD)-proteins
dependent manner. The present project aimgigatenvasether the PHD-HIF axis regulates long-term regenerative processes i
stroke-damaged brain, and, thus, might serve as a potential molecular target for a pharmacological neurorestorative stroke th
Methods

The tamoxifen-inducible Cre-loxP system was used to generate transgenic mice deficiaRhfi2 JiaRHDD HIF: +-).
(inHifla/Hif2a ") in neurons. In a pharmacological approach, C57BL/6 mice were treated with Roxadustat, a low-molecular:
blood-brain barrier permeable PHD inhibitor. A low and high dosage of Roxadustat or vehicle solution leet¢osystaniivaiey app
times a week from day 4 to 15 post-stroke. Mice were subjected to either transient middle cerebral artery occlusion or sham <
by 42-56 days of reperfusion. The sensorimotor function was determined by evaluation of a modified NeuroRgieab&everity
motor performance test, adhesive removal test, and pole test. Cresyl violet staining was applied to quantify brain tissue atropt
Results

In comparisonkRbidZlittermatesnPhd2 “mice showed markedly reduced sensorimotor impairment from subacute to chronic stag
stroke. In contrastlifla/Hif2a "“mice exhibited more severe sensorimotor impairment as doifiparit¥éttermates. Delayed
pharmacological activation of the HIF pathway in the brain by both low and high dosed Roxadustat substantially improved th
performance during subacute and chronic stages after stroke compared to vehicle-treated animals. Interbssiimgtisstne extent
atrophy due to ischemic stroke was not affected by either activation or inactivation of the HIF pathway, suggesting that
processes improve functional recovery primarily through triggering compensatory neural rewiring in stroke-denervated areas.
Conclusions

Based on these findings, we hypothesize that the HIF pathway in brain-resident cells promotes adaptive neuhoplddiiity, after st
our results may provide the basis for a new therapeutic approach to promote the long-tersemegenerioiuraftions upon
ischemic stroke with a drug that is already approved for the treatment of chronic diseases in humansirfeluttiag expEsoments
tagging, anterograde axonal tracing, and histological analysis will be conducted to investigate the plasticity-relatehglene netv
as well as dendritic plasticity.

A 06 | Lung & Right Heart

A 06-01
A role for syntaxin 3 in airway mucus secretion

Hanna MeidGiorgio Fois, Manfred Frick

University of Ulm, Department of General Physiology, Ulm, Germany

Airway mucus forms an essential barrier that protects the lungs from inhaled particles, pathogens and chemizads. These
entrapped in mucus, then swept out of the lungs by ciliary action. The main components of airway mucus,dmaicirbBARIUC5B)
(MUCS5AC), are secreted via exocytosis from secretory airway epithelial cells. Mucins are secreted at a low baselinedate and a
rate. Baseline rate supports steady-state mucociliary clearance. Stimulated mucin secretion occurs ininésponatomm airway
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However, excessive mucin hyperproduction and secretion causes pathologic airflow obstruction and infection and results
diseases, including asthma, COPD and interstitial lung diseases. Baseline and stimulated secretion are mediated by differer
machineries. Delineating the distinct core exocytic machinery offers new avenues for therapeutic manipulation &f Herein hypers
we set out to delineate the role of syntaxins in mucin secretion.

Primary human airway epithelial cells (hAEpCs) were cultivated for 28 days on air liquid interprerssyZdd )e Xdeessidn of
syntaxins (STXs) under control and mucous metaplastic conditions (10 ng/ml IL-13 for 21 days) in secretory cells. To this end
a new FACS-based assay to isolate fully-differentiated secretory airway cells from ALI cultures. Cell identiglyzésgciefirmed b
expression of marker genes for specific epithelial cell types (ciliated, club, goblet, basal cells) by RSleRGRd SEXukpres
localization were confirmed by immunofluorescence labelling (IF). Based on these results we analyzed3hiXB)lerobsgeiaen 3 (
and stimulated mucus secretion. hAEpCs were treated every second day with anti-sense oligoriDs)dotikiescil pMvAIKD)
STX3KD efficiency was analyzed by IF and Western blot (WB) confirming specific andSigtidant, Ki2 ahalyzed the effect

of STX3KD on baseline and stimulated secretion of MUC5AC using a recently described, WB based assay

Together, our data confirm expresSibR 3 secretory airway cells and a likely role thereof in mucin secretion.

References
[1] Lai Y., Fois G., Flores J.R., Tuvim M.J., Xhog ®., Leitz J., Peters J., Zhang Y., PfuétzifiesoRivies L., Jones P., Frick M.*, DickByuBget,
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A 06-02
Role of beta arrestin 1 in respiratory pathophysiology

Annika Simof Stefanie Darnatiénja VogeDaniela Wenkel

1 Ruhr-University Bochum, Department of Systems Physiology, Medical Faculty, Bochum, Germany
2 University of Bonn, Institute of Physiology I, Medical Faculty, Bonn, Germany

Question

Obstructive lung diseases characterized by elevated airway resistance are a major public health problem amduspretent a le
morbidity and mortality in children and adults worldwide. Current treatment regimens mainly target G pret€@P&Rp)dd recept
lower airway tone. Beta arrestins are ubiquitously expressed cytosolic proteins that can modulate GPCR silgladjpyaieact as sca
Thereby, beta arrestins are also involved in the pathophysiology of numerous diseases. Interestingly, the absence of beta arr
shown to prevent the development of allergic asthma by defective macrophage-demediatbdr@iddie T cell migration to the
lung. However, the role of betaarrestinl in the development of obstructive pulmonary disease is still unclear.

Methods

In our first experiments we analyzed the impact of beta arrestinl (beta arrl) on airway tone andivdlammiat{@MA)Hieduced
asthma models. Therefore, C57BL/6 WT and-beteamkre sensitized on days 0 and 14 by i.p. injection of 20 pg OVA in 2 mg .
followed by challenge with 1% OVA inhalation on d21-23, analysis was performed on d24 and d25nSucttassiakasthiitaned

by elevated cell counts in the bronchoalveolar lavage fluid (BALF) and a prominent cell invasion around itheddiyvelgsEas dete
stainings of lung sections. For analysis, we first determined airway resistance using flexiVent measurements andagpliantified inf
in BALF after DiffQuick staining.

Results

Flexivent measurements revealed airway hyperresponsiveness (AHR) in WT animals with OVA asthma {RRrats8) mg/ml
6.5+£0.7 cmH20.s/ml, n=4) compared to NaCl control group (Rrs 50: 3.6+1.3 cnipt0d)minrasihmatic betaanite AHR

was much stronger (Rrs 50: 10.6+0.6 cmH20.s/ps).024compared to asthmatic WT. Also in BALF we found a distinct increas
total cell counts (TC; OVA: 7.1+144/ml=4; NaCl: 2.9+0.9.40l, n=5p*0.04) and eosinophils (Eos) (OVA: Eos 26000+ 6000 x
10:1/ml, 36.7+4.1% Eos of TC, n=4; NaCl: Eos 5.2¥HRlxA8+0.3% Eos of TC, 1p8).0018) in OVA WT vs NaCl WT mice.
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Again, these changes were much more pronounced in asthmatmbgtaradto OVA WT mice for TC (OVA: 39.3#10m3 x 10
n=8) as well as Eos (334000+£102000/ml@2.7+4.0% Eos of TC, n=8).

Conclusions

Our results highlight that arrestin 1 may play an important role in the pathophysiology of obstructive lung diseases. Further an
to reveal the underlying mechanism.

A 06-03
The Impact of SARS-CoV-2 M Protein on Tight Junctions in Lung Epithelial Cells

Lara A. GutjahrLennart Koepk&onstantin M. Spé&rrierank KirchifofPaul DiétlOliver H. Wittekindt

1 Universitat Ulm, Allgemeine Physiologie, UIm, Germany
2 Universitat Ulm, Molecular Virology, Ulm, Germany

Question

SARS-CoV-2, the causative agent of COVID19, infects and damages lung epiti&@ds- 7 Me8hR®ie protein (M), one of the four
structural proteins of SARS-CoV-2, has been shown to interfere with intracellular transport pfataiss ifiwsbraatal., 2021).
Transmembrane spanning proteins like claudins establish tight junctions (TJ) that seal epithelia. TJ are insirdy fodivédiiay claud
protein superfamily. They determine the functional properties of TJ. Thus, we hypothesized that M is amelyied iprepébkeéial d

via perturbing intracellular transport. To test this hypothesis, we assessed the @p&&@ bf 8ARFithelial integrity and protein
assembly at tight junctions (TJ).

Methods

To express the M protein individually, we transduced NCI-H441 cells with lentiviral expression vectors amd difféggidiated th
interface conditions to obtain functional epithelia. TJ protein expression was analyzed by semi-qu2RtiTalipeate#h tresembly

was tested in immunofluorescence experiments. Epithelial permeability and integrity were measured using impedance spectrc
Results

M protein expression was confirmed in 30% of transduced cells. This is in the range of the inféction cditenfefteioA8vith
SARS®B0oVZ as we observed in human primary lung epithelial cells. The most abundantly expressed claudins in lung epithel
cldni, cldn10, cldn12 and cldn4, with highest expression of cldn4. Z-score analysis revealed significant downriglgulaten of cldné
expression by 1.6-fold compared to transduced control cells that express GFP. Although cldn8 levels evect abdkeitedetexiver
any changes in ion permeability by TEER measurements in M transduced lung epithelia.

Conclusions

We have previously shown that cldn8 has an influence on TJ protein assembly. Probably, SARS-CoV-2 M pladys@n essent
damage through tight junction dysregulation by downregulating cldn8 expression.

Supported by Deutsche Forschungsgemeinschaft (DFG) grant 458685876
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A 06-04
The relationship between air pollution and fractional exhaled nitric oxide in primary school children after
walking roadside and park routes at school pick-up time.

Scarlett Molongysavin Devereux

University of Suffolk, School of Health and Sports Sciences, Ipswich, UK

Question

Participating in active travel to and from school is encouraged as daily exekcideviavahildiepollution is the largest environmental
risk factor for premature deai[DFHUEDWHY UHVSLUDWRU\ GLVHDVHV DQG 3LIVisido/&R FLD'
contemporary public policy issue that considers car idling rules and policies around schools.

There is a lack of intervention studies that investigate the combined effects of physical activity and the envighysiefagy) respira
especially in children. The study aims to investigate the relationship between air pollution and airway inflammation in primary
at school pick-up time, and to report on the feasibility of implementing the research methods around the school day.

Methods

18 children (9.6 £ 1.0 years) completed a crossover design study, involving six 30-minute outdoor walks imrdegfiatalyirdter a scl
at 15:10 GMT. Three walks followed a roadside route, and three were in a park located bissiderdee sthndutbh were
counterbalanced. Each walk was separated by 7-days. Fractional exhaled nitric oxide (FeNO) was measurel wefkre and a
Intraclass Corelation Coefficient (ICC) with 95% confidence interval was used for all pre-walk absolute FeNO @ape)mieasureme
reliability of pre-walk values. A paired tstesipleas used to assess for a difference between the average pre- and post-walk FeNC
for the three roadside and three park walks. Repeated measures ANOVA was used to assess for differentgs stdas, FeNO
and measured air pollutants of fine particulate matteocéPsé particulate matterofPahd volatile organic compounds (VOCSs), for
both conditions. Significance wasPset0a05.

Results

The ICC for all pre-walk FeNO was 0.882, classified @3 Yxii947; Figure 1). There was a difference (reductius) rogre-
FeNO values for both roadside (20.87 ¥s178.96 + 15.63 ppbz 0.006) and park walks (19.13 ¥<1850 + 2.74 ppP <

0.001). However, there were no differences in FeNO change scores between any of the roadside and park wald\sgssions (F
(5.9+£22vs. 6.5+ 2.6 MgAMo (14.9 £ 11.9 vs. 14.8 £ 8.1 hgumal VOCs (132 + 91 vs. 80 = 50 ppb) were not different betwes
roadside and park conditions respectively.

Conclusions

Consistent FeNO values were measured at baseline on six separate occasions, suggesting that FeNO can be reliably measur
a school day, with little control over participant behaviour in the hours prior to taking FeENO measuresdant®ribhia reNest r
after walking are consistent with previous research involving light to moé8ebsepieeticsisethere were no differences in airway
inflammation between roadside and park routes (Figure 2), which is not surprising given the similar levelsimfop#hticulate |
conditions.
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Figure 1.

*URXS PHDQ DQG &,V IRWEWYHEL
(FeNO) measured in parts per billion (ppb) beforeatvili end of tl
school day.

Figure 2.

Group meanD Q G &,V IRU FKDQJH G [LG
(FeNO) measured in parts per billion (ppb) faleeviogdside and
park walking routes.
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A 06-05
Caspase-6 is necessary and specific for morphological adaptation specifically to shear stresses in
pulmonary artery endothelial catiitro

Corey Wittig?2 Laura MichakékWolfgang KueBfer Robert Szuldek

1 Charité - Universitatsmedizin Berlin, Laboratory of In Vitro Modeling Systems of Pulmonary and Thrombotic Diseases, Institt
Physiology, Berlin, Germany

2 Charité - Universitatsmedizin Berlin, Institute of Physiology, Berlin, Germany

3 Deutsches Herzzentrum der Charité - Medical Heart Center of Charité and German Heart Institute Berlin, Department of Cat
Anesthesiology and Intensive Care Medicine, Berlin, Germany

4 DZHK (German Centre for Cardiovascular Research), partner site Berlin, Berlin, Germany

5DZL (German Centre for Lung Research), partner site Berlin, Berlin, Germany

6 St. Michael's Hospital, Keenan Research Centre for Biomedical Science, Toronto, Canada

7 University of Toronto, Departments of Surgery and Physiology, Toronto, Canada

Question

Caspases are proteases classically thought to be regulators and effectors of cell death and inflammagigm ¢ibadyvef, rrewem
research reveals they may have further unidentified non-apoptotic functiotiss Shedgaehsto identify potential roles of caspases
in morphological adaptability of human pulmonary artery endothelial cells (hPAEC) when subjected todchdating stpgssdegy-m

in vitro

Methods

First, we subjected hPAEC (n=3 pooled) to a constant, unidirectional shear stréds afibSvdydiligich flow system for 72h. All
known caspases were examined for modulation of endothelial morphological elongation parallel to flow through the additior
permeable fluoromethyl ketone-derivatized peptides acting as irreversible, selective, and non-cytotoxic caspase inhibitors. Fi
only with caspase-6 inhibition, we then looked to determine if caspase-6 necessity for shear-induced elongation was shear-sp
mechano-specific, or non-specific. We therefore utilized a number of elongation-driving stimuli with hPAEC umdgr=@aspase-6
3):in vitrainiaxial cyclic strain at 5% elongation and 1 Hz for 72h, micropatterned arrays with 10 pum-wide RGD binding motif line
patterning stimulus, 10 ng/mL.TNR-U K DV D FKHPLFDO LQGXFHU R Ha@mRenifeidhcR-Qased et D
migration monitoring with an electrically-induced wound.

Results

Using 72h fluid flow at 15 dgHEAEC morphological adaptation to flow in terms of cell elongation in the direction of flow was fully
in all caspase-inhibited cases except with caspase-6 inhibition, in which the hPAEC showed no trend towards adaptation wha
cells adapted vs. 20.5% cells adapted, p=0.02). When hPAEC were subjected to other elongation-driving stimudevéith or witl
inhibition, there was no impairment in morphological adaptation whatsoever, indicating no role of caspase-6 in morphologi
migratory, or adhesive capabilities.

Conclusions

Our findings suggest caspase-6 plays a vital role in allowing hPAEC to adapt to fluid shear stress specifically. This finding may
implications for developing new targeted therapeutic approaches for cardiovascular diseases characterized by eenalothelial ¢
increased mechanical shear stress (e.g. reperfusion injury), and provides novel insight into our growihg nodeaptaptding of
functions of caspases.
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A 06-06
Modelling ER stress in Alveolar Type 2 epithelial cells to study early-stage events io pdilopartiairy
fibrosis

Louisa VinkovicAnnika Schundner, Manfred Frick

University of Ulm, Department of General Physiology, Ulm, Germany

Idiopathic pulmonary fibrosis (IPF) is a progressive, irreversible, and usually fatal respiratory diseasetwitbplimitedTtherapeu
current model for the pathogenesis of IPF postulates that recurrent micro-injuries to thepitbelhoalireggars abnormal repair
and wound healing responses in the lung. Activated cells of the bronchoalveolar epithelium, in particular alveolar type 2 (AT2)
secrete mediators that result in activation of (myo)fibroblasts, which deposit excessive amounts of extracellular imatrix (EC
overall remodelling of the alveolar structure. ER stress in AT2 cells has been identified as a main caise dfoAderddl potivat
fibrotic mediators that are released from activated AT2 cells, we established a model of ER stress in primary AT2 cells.
Primary AT2 cells were isolated from raf tuimgsate ER stress, isolated AT2 cells were treated with ither 10 uM navitoclax, a
inhibitor, or 2,5 pg/ml tunicamycin, an inhibitor of N-linked glycosylation, for up to 48 h. The induntithredf ER sieessnonitored
by analysing the expression of downstream targets of the three main UPR stress sensors inositol-requiring piateisel (IRE1),
RNA-like ER kinase (PERK) and activating transcription factor 6 (ATF6). Quantitative RT-PCR@malypsjsu QrEEROP,
binding immunoglobulin pr&#nahnd spliced X-box binding pro¥aiPlXexpression revealed that only tunicamycin, but not navitocle
induced ER stress and the UPR in primary AT2 cells. ExprO§tBiPaindXBP1sincreased significantly within 3-6 h after start of
tunicamycin treatment and persisted for up to 24 h after removal of tunicamycin. This was effect wabkelzmEinflaneidogn
Western Blot. Expression of all markers (CHOP, Activating Transcription Factor 4 (ATF4), ActivatingeT{ans&jptrandeased
following treatment with tunicamycin. Indicating successful activation of the UPR in AT2 cells. Supernatants fronyaintreated &
treated AT2 cells were collected 24 h after tunicamycin removal and transferred on to a recently estabiésHéutdliiessisedensit
line (10-4A) Fibroblast activation was confirmed by analysis of the expression of pro-flotaZand@tgéns10-4A cells.
In a next step, we will use this model to identify specific pro-fibrotic mediators released from ttiCaoeitsnbyreatess
spectrometry to identify novel pathways in the onset of IPF that may provide targets for the development of new therapeutics.
References
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A 06-07
Knockout of the complex Ill subWhgicrhcauses respiratory impairment and cardiac contractile
dysfunction

Nadine Spielman€@hristina SchenRlimea KomldtiiPatricia da Silva-Butikastelle Heyhdana Rohéedana V.
Amarig Birgit Rathkéi$ Erich Gnaige orsten DoeAdtlelmut Fuch¥/alérie Gailus-DutneODUWLQ +UDE GF
Angelis®’ Marten Szibép

1 Helmholtz Center Munich, Institute of Experimental Genetics, German Mouse Clinic, Neuherberg, Germany

2 Jena University Hospital, Department of Cardiothoracic Surgery, Center for Sepsis Control and Care (CSCC), Jena, Germar
3 Oroboros Instruments, Innsbruck, Austria

4 Semmelweis University, Department of Biochemistry and Molecular Biology, Budapest, Hungary

5 Ludwig-Maximilians-Universitat Minchen, Institute of Molecular Animal Breeding and Biotechnology, Munich, Germany

6 Member of German Center for Diabetes Research (DZD), Neuherberg, Germany

7 Technische Universitat Minchen, Chair of Experimental Genetics Experimental Genetics, Freising, Germany

8 Tampere University, Faculty of Medicine and Health Technology, Tampere, Finland

Ubiquinol cytochromeeductase hinge protein (UQCRH) is required for the electron transfer betweenacydocbfdime
mitochondrial cytochrdmmeomplex (ClII). A two-exon deletion in théJQ@Rigiene has recently been identified as the cause for a
rare familial mitochondrial disorder. Deletion of the corresponding geneUig¢hak@pussufted in similar biochemical and clinical
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defects in particular showing a decrease in ClII activity. Here, we set out to test how global ablatipnhaffdoésnoarttiac
morphology and contractile function. Heddgdig® mutant mice were macroscopically smaller compared to wildtype controls d
similar geometries as assessed by transthoracic echocardiography. Calculating the heart to body mass ratio revvehled the de
subtle cardiac enlargement, but histopathological analysis showed no excess collagen depoditimnhimetaakedsyeloped

a marked contractile dysfunction by 9 weeks of age. To assess mitochondrial functions, we used a newly developed I
respirometer, NextGen-O2k, to monitor mitochondrial respiratory capacity simultaneously with ETS-reactive CoQ-redox state
reactive oxygen species (ROS). Compared to wildtype littermate controls, the mitochondrial respiratory capacity was decreast
pool more reducedlicrbKO, indicative of an impaired respiratory electron transfer system (ETS). Yet, mitochondrial ROS prod
not increased. Our data sugge&ldhelKO impairs mitochondrial respiratory capacity, leading to cardiac contractile dysfunction,
is not related to increased ROS production as seen in ischemia-reperfusion injury.

A 06-08
Does cell-type specific silencing of MAO-B interfere with the development of right ventricle (RV) hypertro
or RV failure in pulmonary hypertension?

Paulin Brosinsky Jacqueline Hegekkylbek SydykRoRainer Schilz

1 Justus Liebig Univesity Giessen, Institute for Physiology, Giessen, Germany
2 Justus Liebig Univesity Giessen, EXCELLENCE CLUSTER CARDIO-PULMONARY SYSTEM, Giessen, Germany

Increased mitochondrial reactive oxygen species (ROS) formation and a metabolic switch directing hearty naeidbtmism fror
carbohydrate consumption are important for the development of right ventricular (RV) hypertrophy (RVHrgnpuiailonai(RVF) dt
hypertension (PH). Thereby differences in the expression of proteins that contribute to either mitochoratrialeRbslitmmatio
exists between species, organs and on the level of the heart, between ventricles.

ROS molecules are produced in different compartments of the cell, with mitochondria known to produce thel.strongest
Mitochondrial outer membrane compounds known as monoamine oxidases (MAOSs) are capable of degradingaagubatransmitt
released in various situations in the body, thereby increasing ROS generation. Inhibition of monoaminéasickese hVMAO-B)
to reduce ROS production. Therefore, we analysed the effect of decreased mitochondrial ROS gespeificrindiicglekaO-

B knockout mice. To induce pulmonary arterial hypertension (PAH), pulmonary artery banding (FaB)edr@emnyanasops and
function of RV was measured by echocardiography, isolated cardiomyocytes functinvivaarth&@B®groduction and systemic
hemodynamics were quantified.

Our data showed a significant decrease of ROS molecules in MAO-B KO mice during treatment with PRAdpimanathylamil
substrate of MAO-B), suggesting that MAO-B had been successfully deleted. There were no diffareimeydcysolatection

with or without MAO-B. In all animals that underwent PAB surgery, pressure overload was similarly induced. rimnicepatrdst to wil
littermates, RV dimensions and function of MAO-B KO mice were unaffected in response to PAB.

Genotype  RVID [mm]RVWT [mnTAPSE [mn

WT PAB 1.81 +0.1t0.47 + 0.0¢0.8 + 0.13
MAO-B/PAB 1.77 + 0.1€0.52 + 0.0¢0.83 = 0.13
MAO-B KO P.1.24 + 0.1*0.3 + 0.04*1.17 + 0.08

Data are shown as means = SD. ***: p<0.05. RVID (right ventricular internal diameter), RVWwédltighickees&ulaAPSE
(tricuspid annular systolic excursion).

In conclusion, MAO-B KO mice appear to be protected against RV hypertrophy and dysfunction cohgss edstolisosuppsr T
the hypothesis that MAO-B is a key player in causing RV hypertrophy and failure.
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A 06-09
The ubiquitin E3 ligase SIAH2 contributes to right ventricular hypertrophy through direct interaction with t
apelin receptor

Nicole S. Molen#d.ing £j Simone KrdauBernd Niemanhlorbert WeiBmgnikylbek Sydykolienhard Schriitz
Susanne Rohrbach

1 Justus Liebig University Giessen, Institute of Physiology, Giessen, Germany

2 Justus Liebig University Giessen, Department of Cardiovascular Surgery Giessen, Giessen, Germany
3 Justus Liebig University Giessen, Institute of Biochemistry, Giessen, Germany

4 Justus Liebig University Giessen, Department of Internal Medicine, Giessen, Germany

BackgroundAn increased afterload of the right ventricle (RV) can be experimentally induced by mechanic obstruction of the R
pulmonary artery banding, resulting in RV remodeling. Hypoxia has been reported to be involved ingheeneloygareailofe
(RVF). One of the proteins regulating the hypoxic response is the ubiquitin E3 ligase SIAH2 (sebeniis iabsactiar?RV
remodeling is unknown.

ObjectivesThe role of SIAH2 was investiga®ahiy mice in a model of RV hypertrophy (RVH) induced by pulmonary artery bar
(PAB).

Methods:Cardiac remodeling was characterized by echocardiography, hemodynamic measurements and histology. Isolz
fibroblasts were utilized in functional studies. The interaction of SIAH2 with potential targets was characterized fi{)mmunop
and loss of function studies in fibroblast and HEK293 cells.

Results:SiahZmice were largely protected from RV hypertrophy and RV fibrosis induced by PAB. No such changes were obs
LV. Reduced fibrosis in Siah2-deficient PAB animals was due to a strongly increased anti-fibrotic Apelin signalet). We re
observation, that the apelin receptor (APJ) is directly targeted by SIAH2, resulting in its ubiquitination and proteasomal degrac
deficient fibroblasts APJ is stabilized, associated with decreased proliferation, migration and lower expression of pro-fibrotic g
ConclusionsSIAH2 promotes cardiac fibrosis in response to RV overload induced by PAB. UnderstandingStfeH2Zecése role of
provide novel therapeutic targets to interfere with the development of cor pulmonale.

A 06-10
Bacterial toxins as selective modulators of excessive monocyte recruitment and differehiragioegpair

Robin J. Schdonedgloscha BorhdMichael FauleHolger Ba#hManfred Frick

1 UIm University, Institute of General Physiology, Ulm, Germany
2 UIm University, Institute of Experimental and Clinical Pharmacology, Toxicology and Pharmacology of Natural Products, Uln

The acute respiratory distress syndrome (ARDS) is a common cause of respiratory failure in criticaiyc#lyssitbhysdiSRIp&on

of the alveolar-capillary barrier separating air and blood in the lung. The resolution céeR thee)dimesaged alveolar tissue to
restore lung function. Monocytes recruited to the injured lung, play a crucial role in the resolution of lung injamedtioiveeat, exces
of monocytes and polarization into M2 macrophages has also been linked to fibrotic remodelling and developngetit lsdgulmonal
therefore been proposed that selective inhibition of monocyte recruitment to the injured lung and diffecenpiatigasim@my2 ma
relieve fibrosis severity. In this study we investigate the use of various (monocyte-selective) bacterial toxins to selectively
migration and differentiation of monocytes and macrophages.

In initial experiments, we established a protocol for isolation of highly pure and viable human monocytes from buffy coats
macrophage differentiation was induced by factors M-CSF and GM-CSF. Macrophage polarizatiardsvas [vihieor M2-
phenotype by LPS and IFR-W arid IL-13, respectively. Differentiation and polarization were confirmed by immunofluorescence
against CD206, CD163, HLA-DR, CCR7, CD68, and CD14. We then analyzed the effects of achertialino¢@ X and C2I)

and monocyte-selective derivatives of these toxins (C3botl) on monocyte (macrophage) migration and differentiation. Cell mi
chemoattractants (MCP-1) was monitored in live cell imaging experiments using p-Slide chemotaxis clesypdense itsowethese
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derived the potency and efficacy of toxins for modulating chemokinetic and chemotactic behavior of monosytasdtfeienacrophs
states of differentiation and polarization.
Our results indicate that cell-secelctive bacterial toxins are promising candidates for targeted inhibition of excessive monocy
and differentiation. Next, we will elaborate these findings in a diséasetraetexdelt of the alveolar endothelial barrier [1]. These
experiments will help to further elucidate whether targeted pharmacological inhibition of monocyte immigratianraptiagedulation
differentiation can ameliorate fibrotic remodelling of the alveolus after ARDS.

References

[1] Eisele, J, et al. 2022, 'The Pore-Forming SllibwfithéBinary Clostridium botulinum C2 Toxintfe@iesrotactic Translocation of Human
Polymorphonuclear Leukocytes', Frontiers in plggrmac8ib061810611

A 06-11
Altered pressure-induced right ventricular cardiac remodeling in a heterozygous titin deletion model

Kimberley SteinAndreas Un§ewolfgang A. LiBkBaniela Wenzel

1 Ruhr-Universitat-Bochum, Systems Physiology, Bochum, Germany
2 University of Bonn, Institute of Physiology I, Bonn, Germany
3 University of Munster, Institute of Physiology Il, Minster, Germany

In humans, heterozygous titin truncating variants are among the most important genetic causes of dilated cardiomyopathy. t
patients with titin variants do not develop heart disease. This incomplete penetrance suggests that additional factors, so-calle
are required for disease development. To date, the contribution of titin mutations to heart disease haisylfee hestveietiguiarar
(LV) dysfunction. However, alterations in titin phosphorylation and stiffness have also been found in the pigtiemsnivitie (RV) |
pulmonary arterial hypertension. Therefore, we wondered whether a heterozygous titin knockout affects RV stteichasahnd func
conditions and if the induction of pulmonary hypertension (PH) as a "second hit" induces altered RV morphology and perform
We used a heterozygous titin knockod#ftrouse model characterized by terminated translation of the titin protein after exon 3
2020). Ttna*mice appeared phenotypically normal. To induce PH, Wi amihiels were exposed to hypoxic conditionsg (10% O
weekly Sugen5416 s.c. injections (20 mg/kg)) for 3 weeks; controls were kept under normoxia. Cardiac flnycioesaas-assesst
volume catheter measurements. For morphological analysis, transversal heart sections were generated, sirius red and wheat
stainings were performed, immunohistochemistry (IHC) and electron microscopy (EM) were applied to study cardiomyocyte s|
In normoxic animals, IHC of LV and RV cardiomyocytes using a-actinin and titin antibodies demonstratediisanpetidiscs a
organization of the contractile apparatus. EM analysis showed areas with degradation of sarcomeres. When PH was
Sugen-+hypoxia, hemodynamic analysis demonstrated the expected increase in right ventricular systolic preSsumécen WT an
when compared to normoxi&{d1r24.3+0.8 mmHg, n=6 (NX) vs 34.4+1.2 mmHg, =9.088p). There was no difference in
ejection fraction or enddiastolic/endsystolic volumes of the right ventricle in NX vsrHiX-amikvdls/sEnirh systolic elastance (Ees)
was increased in HX in both genotypes, whereas stiffness was only elevated in WT HX. Morphometry revealed that elevated |
induced PH resulted in RV hypertrophy in WT animals as we found enhanced RV thickness (1213215 B5R%M11H20.4 pm,
n=12, (HXp<0.0001) and increased cardiomyocyte areas ((21921BJ, wml2 vs 300.0+12.2 pml2, (HXPp<0.0001). In
contrast, in Tt animals, RV thickness was unaltered (400.0+11.6 pm (NX), n=11 vs 453.0+14.9 um, n=12, (HX), p>0.05) anc
no change in cardiomyocyte areas (216.44MXym=11 vs 249.9+8.7 mml2, (HX), p>0.05) after PH induction. These data sugge:
that impaired cardiomyocyte integrity alters pressure-induced right ventricular tetyodedeng in Ttn
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A 06-12
Reversibility of vascular remodeling and right ventricular hypertrophy in pulmonary hypertension with left
heart disease in a rat model of aortic banding/debanding

Donghai Tidr#3 Mariya Kucherehi Pengchao Sang Christoph KnosallaVolfgang KueBfer

1 German Heart Center of the Charité (DHZC), Departmehbodcaetdid Vascular Surgery, Berlin, Germany
2 Charité - Universitatsmedizin Berlin, Institute of Physiology, Berlin, Germany
3DZHK (German Centre for Cardiovascular Research), Partner Site Berlin, Berlin, Germany

BackgroundPulmonary hypertension due to left heart disease (PH-LHD) is the most common form of pidmoResyibypertens
work shows that PH-LHD causes pulmonary artery (PA) remodeling that correlates with rightertraghylahérdhyhgpntributing
relevantly to morbidity and mortality in PH-LHD. The pathophysiologic mechanisms of pulmonary vascular remodeiag remain
therapies can effectively reverse this process at present. In clinical PH-LHD, however, implantation of left ventridD)asrassist de
heart transplantation can normalize pulmonary vascular resistance over months, indicating that unlogdingubdtibe ridyuersar
regenerative programs that may be harnessed for the development of novel therapeutic strategieleigr Teveeteremderstand
these processes, we extended our established rat model of aortic banding (AoB) by an additional surgical ttebahdiag (Deb)
reverse remodeling.

ObjectiveTo characterize reverse vascular remodeling and RV hypertrophy in a rat model of aortic banding/debanding.

MethodsCongestive heart failure was induced by surgical placement of a clip (0.8 mm inner diameter) on the aseeaddigg aorta (¢
AoB). At week 3 after AoB (AoB 3w), debanding (Deb) surgery was performed by remohengadhte.chfidramdditional 2 weeks,
right ventricular (RV) hemodynamics were assessed by right heart catheterization and echocardiography, and RV hypertroph
as Fulton’s index, by cardiomyocyte histology, and by Western blot analysis. Pulmonary vascular wall thickness and musct
DVVHVVHG |U-R®Rooth hUBck@ctin-stained lung histological sections. Proliferation and apoptosis of smooth muscle ¢
or endothelial cells (EC) were evaluated by ki67/PCNA and cleaved caspase 3 immunostaining, respectively.
Results:Hemodynamic assessment and histological analyses identified normalization of pulmonary and RV hemodynamics
pulmonary vascular and RV wall remodeling in Deb 5w vs. AoB 3w rats. Immunostaining revealed reduced SMC and EC proli
pulmonary arteries of Deb 5w vs. AoB 3w rats. Width, area of cardiomyocytes, and RV exprgssiormeaw\dHaiint) were
decreased in Deb 5w vs. AoB 3w rats.

ConclusionsOur results demonstrate that surgical aortic debanding can reverse pulmonary vascular remodeliny &and RV hyp
preclinical model of PH-LHD. Ongoing mttiltiscaleand mechanistic analyses in this model may provide a better understandin
therapeutic exploitation of physiological mechanisms of lung vascular regeneration and homeostasis.

This study was supported by grants from the German Center for Cardiovascular Research (DZHK), the German Research Fo
(DFG), and the Berlin Institute of Health (BIH).

References
[1] Sang P, Kucherenko MM, Yao J, Li Q, Simuonelnie SM, Knosalla C. A Model of Reverse VasodédinBémPulmonary Hypertension Due to Left
Heart Disease by Aortic Debanding in Rats. J O&2B#ar 2;(181). doi: 10.3791/63502. PMID: 35311828.
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A 06-13
Comparison of the stage-dependent mitochondrial changes in response to pressure overload between tr
diseased right and left ventricle in the rat

Ling L}, Fabienne KnapBernd Niemang&hristian Mihlfeleen P. Schneifjdtiane M. Juriddichael Kraght
Susanne Rohrbach

1 Justus Liebig University Giessen, Institute of Physiology, Giessen, Germany

2 Justus Liebig University Giessen, Department of Cardiovascular Surgery Giessen, Giessen, Germany

3 Justus Liebig University Giessen, Rudolf Buchheim Institute of Pharmacology, Giessen, Germany

4 Medizinische Hochschule Hannover, Institut fir Funktionelle und Angewandte Anatomie, Hannover, Germany

BackgroundThe right ventricle (RV) differs developmentally, anatomically and functionally from the left veetritiafitstjomherefor
characteristics of the LV response to chronic pressure overload cannot be simply extrapolated to the R\ndlltieshamedrial ab
considered a crucial contributor in heart failure (HF). However, changes in mitochondrial function, gene expresai@ and mc
never been compared directly in RV and LV tissue and cardiomyocytes.

Methods:To identify RV-specific mitochondrial signatures, we established rat models, which show two slowly developing dic
(compensated and decompensated) in response to pulmonary artery banding (PAB) or ascen{ix@Bloifie havetitigated
mitochondrial functional (respiration; respiratory chain enzyme activities) or morphological (electron microscopy) changes
mitochondrial biogenesis in the RV and LV tissue at both disease stages. RNA sequencing was utilized to identify different
mitochondrial genes, which were then confirmed by RT-gPCR. Isolated cardiomyocytes were employed to identify the cellular s
gene expression by RT-gPCR and Western Blotting.

Results:Two clearly distinguishable disease stages, which culminated in a comparable systolic impairment of the respectiv
decompensation, were observed in both models. Mitochondrial respiration was similarly impaired at the decomfadlitegated stag
ventricles, while respiratory chain activity or mitochondrial biogenesis was more severely deteriorated in the failing LV. Bioinfo
of the RNA-seq data sets identified specific pathways involving known or predicted mitochondrial gemasd Aliffengntied!gonfir
regulated genes were respiratory chain subunits and genes involved in respiratory chain complex assembly or electron t
respiratory chain, suggesting that these might have contributed to the altered mitochondrial function. Changes in tissu
cardiomyocyte mMRNA and protein expression were more pronounced in the diseased LV in the AOB modelal@@ndew mitoc
showed opposite changes in gene expression in the failing RV and LV cardiomyocytes.

ConclusionsMitochondrial dysfunction contributes to disease progression in right and left heart failure. There are profound s
differences in mitochondrial gene expression and function in both ventricles. However, ventricle-specific diff¢atettés there mos
extent of the observed changes, suggesting that despite developmental, anatomical and functional differeacegpthganitochondr
chronic pressure overload is similar in the LV and RV.

A 07 | Renal /Gastrointestinal

A 07-01
Renal acetylcholinesterase as a regulator of kidney function

Sabrina HabklPhilipp TauBeAnna FederlgiKatharina KriegdRosmarie HeydRrank Schwéda

1 Universitat Regensburg, Physiologie Il, Regensburg, Germany
2 Universitat Regensburg, Physiologie I, Regensburg, Germany

Question
Proper kidney function requires communication between cells of different renal compartments such as tubules and interst
underlying intrarenal signaling cascades are only partially understood. Therefore, this study aimed at identifying yet

communication signals of renal tubules.
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Methods

Adjusting urine volume to drinking volume is one of the essential challenges of the kidney and the adjuwsbivenalprocess
compartments of the kidney. Water deprivation (wd) was used as a model to study intrarenal communication. Adeatlargly, mice
water ad libitum or were subjected to wd for 24 hours, renal tubules were isolated by microdissection and genmiggaression v
using mRNA microarrays (Affymetrix). Results were confirmed using real time PCR (qPCR), in Bijuihybridofatmmegtence
staining (IF) and western blot (WB). Renal perfusion and urine flow were determined in the isolated penfiasid (iRU&8.kidney
Tubular cells were stimulatedrovith different stimuli occurring during wd such as vasopressin and high osmolality.

Results

Besides other mRNAs coding for signaling molecules or relevant enzymes, collecting ducts (CD), which play the main
concentration, expressed acetylcholinesterase (AChE) at high abundance already under control Ghiglitiass ni@rleadiyA
upregulated by water deprivation (wd). ISH showed clear and selective AChE mRNA expression in CDs anthegdomeruli
upregulation of AChE in CDs of wd mice. In contrast to wd, CDs of mice with high urinary thaw (tovop GliEetidRNA expression
levels. In cell culture experiments (mouse collecting duct cell line), increasing extracellular osmolarity by NaCl angd mannito
resulted in increases in mMRNA expression of AChE and NFAT5, a transcription factor that regulates genesdasov€tin osmot
protein was located around CDs in the renal interstitium of ¢ and wd mice. Renal tissue of controAGhéeationtgdveieen was
further stimulated by wd. Since AChE inactivates acetylcholine (ACh) it might be involved in the regulation &fdh€k. Signaling i
fact, ACh concentration-dependently stimulated renal perfusion and urine flow in isolated perfused mouss kdseyarkedthis eff
augmented by concomitant pharmacological inhibition of AChE (donepezil hydrochloride).

Conclusions

AChE mRNA expression increases in CDs in response to wd. This increase results from high interstitial osmolarity most likely
pathway. AChE protein is secreted from CDs and is distributed in the interstitium, where it degrades acéyldtiodiiee. Since
stimulates renal perfusion and urine flow and these effects are augmented by pharmacological inhibitionpd&A& i diGh& might
role in urine concentration and the adaptation of kidney function to wd.

A 07-02
Cyclosporin A-associated constriction of renal vasculature is associated with microvascular remodeling

Cem ErdoganXingyu uHasan Demidilinze XuLiang ZhadPratik KhedkaEnyin L&% Pontus PersspKerim
Mutid, Sebastian Bachmann

1 Charité Universitatsmedizin Berlin, Institute for translational Physiology, Berlin, Germany
2 Zhejiang University School of Medicine, Department of Physiology, Hangzhou, China

3 Charité Universitatsmedizin Berlin, Department of Cell and Neurobiology, Berlin, Germany
4 Zhejiang University School of Medicine, Department of Nephrology, Hangzhou, China

Calcineurin inhibitor cyclosporine A (CsA) is instrumental for immunosuppression in transplant recipientsmisititsephroto»
therapeutic benefit. Renal vasoconstriction increases the risk of allograft loss at short term and aggravates functi@mal and mor
damage at long term. Underlying mechanisms may involve increased sympathetic tone and hyperactivity of the reflrisangioten
study analyzes acute and chronic vasotoxic effects of CsA.

Isolated perfused mouse afferent arterioles and isolated perfused mouse kidneys were used to assess acute effects of CsA. C
effects were characterized in rats treated with CsA for 3 weeks. CsA produced strong vasoconstrictionwhielffevestraterioles
increased by consecutive application of angiotensin I, suggesting a direct, potent effect of CsA. In line with this, CSA increase
resistance in isolated perfused mouse kidneys. Chronic vascular CsA toxicity was reflected by significantly reduced creatinine
morphological changes of renal arterioles and microvasculature. Interlobular and afferent arterioles revealed expansion of th
layer along with augmented contractile apparatus. Terminal afferent arterioles showed hypergranularity reflecting enhanced rer
Glomerular capillaries showed defects in endothelial fenestration.

The present results suggest that acute CsA-induced vasoconstriction is caused by calcineurin inhibition of the vascular wall. C
alterations by CsA include significant arterial and microvascular endothelial remodeling likely contributing to nephrotoxic alter:
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A 07-03
Piezol inhibition blunts glomerular hyperfiltration in response to acute hyperglycemia in mice

Lingyan Fej Minze XuHonghong W&nGheng Zhohghan JiaAgralk-Bach Lichtenbéygeem Erdart, Han
Wang Julia S. BohliEnyin LaiPontus B. Persidrichard Kovdcghihua Zhehd\ndreas PatzaRratik H. Khedkar

1 CharitétUniversitatsmedizin Berlin, Institute of Translational Physiology, Berlin, Germany

2 Sun Yat-sen University, Department of Nephrology, Center of Kidney and Urology, the Seventh Affiliated Hospital, Shenzhel
3 Zhejiang University School of Medicine, Department of Physiology, School of Basic Medical Sciences, Hangzhou, China

4 CharitétUniversitatsmedizin Berlin, Institute of Neurophysiology, Berlin, Germany

Acute hyperglycemia (HG) increases the risk of acute kidney injury in critically ill patients and leads to ildoomereratioetcdenes.

of renal vasculature in this context remains unclear. We hypothesize that HG-induced hyperosmolarity causes vasodilation by :
via the mechanosensitive calcium channel Piezol. We analyzed vasoreactivity in isolated mouse mesenteric (MA)And renal
arteries using wire myography and using microvascular perfusion in renal afferent (AA) and effeiamnd aesaioktdEXR).
Immunofluorescence and western blot were used for molecular analyses of isolated vessels and HUVECSs. ILA sadl MA shc
acetylcholine (ACh)-induced relaxation in ILA and MA, which could be prevented by blocking NOS using L-NAME. Replacing
with mannitol had a similar effect on vasoreactivity. AA, EA and VR, pre-constricted with angiotensin I, showed iimmsediate dila
to HG. This effect could likewise be inhibited using L-NAME. HG-induced dilation was stronger in AA thaondeAyitvhibke corres
increased GFR that we obsénvgdoln HUVECSs, HG as well as the Piezol agonist Yodal increased the expression of Piezol
and phosphorylation of CaMKIl, Akt and eNOS (S1177). Piezol inhibitor GsMTx4 and CaMKIl inhibitate KN83etfeatd abrog
GsMTx4 also abrogated the HG-effect in microvessels and arteries. Moreover, in arteries and microvessels, dodatl induced
dilation, respectively under normoglycemic conditions. Taken together, our results reveal that HG-induced renal vasodilatio
hyperomsolarity and mediated by Piezol.

A 07-04
Inhibition of renoprotective angiotensin I-converting enzyme 2 axis diminishes protection against
aristolochic acid nephropathy in mice with reduced renal angiotensin I-converting enzyme

Hermann Somschor, Jeannine Witte, Antje C. Steinbach, CaAteredunétzko

University Medicine, Institute of Physiology, Greifswald, Germany

Question

We previously demonstrated that mice (CBWBIE®3 ACE) with reduced renal angiotensin I-converting enzyme (ACE) are protec
against aristolochic acid nephropathy (AAN) compared to wildtypmicky Af¥folochic acid may activate the renoprotective
ACE2/angiotensin (1-7)/Mas receptor (Mas) axis. To elucidate the specific role of ACRftectivaghebiype, we treated ACE

- mice with ACE2 inhibitor and Mas antagonist, respectively and investigated whether the downstrearpaiiwtiikis signalir
modulated.

Methods

AAN was induced using aristolochic acid | (AAl, 3 mg/kg body weight, i.p., every three days for sisiweerss ks livitemiby
treatment). During the six weeks of treatment with’AALeA@HE MLN-4760 (ACEZ2 inhibitor, 10 mg/kg/d) via drinking water and £
(Mas antagonist, 31 pg/kg/h) via osmotic mini pump, respectively. At the end of the protocol, the glomerirarwdisation rat
determined using inulin clearance und the kidneys were removed. Renal protein abundance®cf7/3jtveerc pikkerfSined by
immunoblot analyses and subsequently quantified.

Results
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GFR was similar in vehicle-treated and AAl-treatadcAClnderlining the protective effect of renal ACE deficiency in AAN. A
inhibition decreased GFR in AAl-treatethd€Eignificantly, whereas Mas blockade showed a trend towards a decreased GFR.
treated ACEmice, the pAkt/Akt ratio was significantly increased compared to vehiclentreat&l/&Ctough ACE2 inhibition and
Mas blockade increased pAkt/Akt ratio significantly compared to vehiclertieateteAi@&rease was not as high as in AAl-treated
ACE-mice.

Conclusions

Overall, our data demonstrate that ACE2 inhibitor or Mas antagonist treatment reverses the protectivéeitéenof nerehRCE
Thus, ACE2 and Mas may play an important role in the development of AAN, due to modulation of downstream signal transdt
and may represent novel therapeutic targets for the development of a treatment for AANoioagenfatbet the underlying
mechanisms that may be involved in the protection of ACE deficient mice against AAN, other signaling pathways need to be ¢

A 07-05
Autoregulation of renal blood flow in wildtype and P2X1-purinoreceptor-deficient mice

Marcel Dautzenbekgnin Just

Albert-Ludwirgs-Universitat Freiburg, Physiologisches Institut, Freiburg, Germany

Background

Autoregulation of renal blood flow (RBF) is mediated by myogenic response (MR), tubulogldraét)ylanteadhatknown third
mechanism (3rdM). P2X1 purinoreceptors (P2X1R) are expressed on afferent arterioles and induce vasoconstriction upon act
However, their contribution to RBF autoregulation remains unclear. Micropuncture studies in superficial nephrons indicate no
P2X1R for TGF, but studies on total RBF and juxtamedullary afferent arterioles suggest an importantactoteuliiorto RBF
However, the role of P2X1R in the integrative function of all nephrons is unknown. Also unclear is, whether P2X1R contributes
the 3rdM. To investigate the role of P2X1R in total RBF autoregulation and in the autoregulatory mechanamms;egelstiatiied RB
in wildtype (WT) and P2X1R-knockout (KO) mice at baseline, after furosemide to eliminate TGF, and @umgi andi@ensin Il
synthase (NOS) inhibitor LNAME to challenge the autoregulatory effort by hypertension, vasoconstriofithe antbnegailgadion
mechanisms.

Methods

Under pentobarbital anesthesia (80 mg/kg ip, additional doses ip or sc as needed to abolish motor andtpecasdrtadqrookes to
catheters were inserted into the femoral artery and jugular vein, an adjustable clamp on the supitavgmaleodia tlae teét renal
artery. RBF autoregulation was tested by a small rapid step increase in renal arterial pressure, inducedhieycmeiftdepening c
following a pressure reduction by 20 mmHg below baseline for a duration of ~70s. MR was estimated from thegistanteenal vas
(RVR) during the first 5s, TGF from 5 to 30s, and 3rdM from 30 to 120s after the pressure step.

Results

At baseline, overall autoregulatory efficiency and the contributions of MR, TGF, and 3rdM were virtually i@entical in WT |
Furosemide augmented MR, modified the TGF-pattern, diminished 3rdM, and reduced total autoregulatiany llitfelidnoat reve
between WT and KO. Angll augmented MR and TGF at the cost of 3rdM and LNAME augmenté® M&nalt 3né\dpbtibivithout
difference between WT and KO.

Conclusions

No discernable contribution of P2X1R to RBF autoregulation, nor to any of its underlying medeatechsneithier # daseline,

nor with inhibited TGF, nor during hypertension and autoregulatory modulation by Angll or NO-deficienc X1\ domudtide that
play a dominant role in overall TGF or 3rdM in the kidney nor in autoregulation.

This work was supported by FRIAS Freiburg
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A 07-06
Androglobin knockout leads to endocrine imbalance and hyperkalemia under high-potassium diet

Miguel CorretaAngéle Clérdarko Matjdenise WinteAlex Odermatbavid Hoogewjjdnna Keppnier

1 University of Fribourg, Department of Medicine/Phisiology, Fribourg, Switzerland
2 University of Basel, Department of Pharmaceutical Sciences, Basel, Switzerland

The author has objected to a publication of the abstract.

A 07-07
Inflammatory diarrhea in inflammatory bowel disease (IBD) patients may be due to defective terminal
differentiation of absorptive enterocytes in the inflamed colon

Evaldas Tytmoagsaterina NikolovskaAnna Elisabeth Seldlgbabriella di Stefgniimo HellhdJrsula Seidler

1 Hannover Medical School, Department of Gastroenterology, Hannover, Germany
2 Leibniz University of Hannover, Institute of Quantum Optics, Hannover, Germany

Crohn's disease and ulcerative colitis are chronic inflammatory bowel diseases (IBD) characterized by disturbeunum@eostasis
system, the intestinal mucosa and the microbiome. A hallmark of these diseases is chronic or recurrent inflaosaatory di
pathophysiology is controversially discusseddboea epitheliat idad fluid absorption is a prominent feature. Fluid absorption in tl
ileocolonic region is predominantly mediated tii#tegdianger SLC9A3 (NHE3) in conjunction wABCHRA Ebtransporter MCT1,

the CIHC@ exchanger SLC26A3 (DRA), and the epitheliahNal (ENaC). The objective of the current study was to evaluate whe
the downregulation of specific absorptive ion transporters or a general defect in enterocyte differentiationymerefatiesnveh the de
and inflammation.

For this reason, we analyzed the mRNA expression and/or protein abundance of DRA, NHE3, MCT1, ENGEMCEMRNds well &
proliferative markers, and a panel of genes that determine or correlate with the differentiation state of the diflereatepitheli
segments of the ileocolon of healthy individuals and IBD patients with mildly, moderate-severely or noninflanamscofmnic mucc
DQG KLVWRSDWKRORJLF VFRULQJ DQG 71). P51% OHY Hdx¥asg lddtivity AndHli@rrndaR J
frequency and consistency.

MRNA expression and immunohistochemical staining of DRA and NHES3 in healthy colonic tissue revealed differetieza in the ex
of DRA and NHE3 along the human colon, with DRA being most abundant in the transverse and desc@ridititecador @oiddNHE
colon (n=10). The reduction of MCT1, DRA and NHE3 mRNA expression/abundance in the menitbraéhe degedatexf
inflammation as well as the diarrhea score (n=42), while in inactive disease the expression and abundance of MCT1, DRA an
differ from healthy controls (n=13). Since the addressed ion transporters are expressed on differentiatextlistestrfalréyg@thelia
investigated if their altered expression is linked to a possible defect of the epithelial differentiation program.ntRixgs found t
expression of the absorptive enterocyte differentiation markers intestinal alkaline phosphatase (iALP), vilBrsigti§icantyHES1 v
decreased in inflamed colon, while the expression of the proliferative marker Ki67, HOPX, BM1 and CldicPeassdsignifica
However, the expression of the stem cell marker LGR5 was not altered (n=30).

7KH UHVXOWY VKRZHG D GLVUXSWHG WUDQVFULSWLRQDO UHJXe&lBRpHeRi@ RI1 \
of IBD patients, which will lead to their reduced function and cause luminal electrolyte/water accumulation leading to diarrhea

Page 168 of 290



POSTER SESSION A Abstract Booklet | DPG 2023

A 07-08
Organoids as a long-term approach for ruminal epithelial cell culture

Saeed Khomeijani FaraliaRranziska Lieb#ka Slosargklohanna Plefdfriederike SturdpfDorothee Glnzel

1 Charité - Universitdtsmedizin Berlin, Clinical Physiology/Nutritional Medicine, Division of Gastroenterology, Berlin, Germany
2 Freie Universitat Berlin, Institute of Veterinary Anatomy, Department of Veterinary Medicine, Berlin, Germany
3 Health and Medical University, Institute of Physiology, Potsdam, Germany

Question

In ruminants, the largest compartment of the gastrointestinal tract is the rumen. Its cornified stratified epittieiumarfi@ms an ¢
against pathogens. Simultaneously, short chain fatty acids can be absorbed for energy, while £dfomkepatit @sriittd acid
synthesis) or Mt@nd Ca are taken up, most likely via TRP channels as recently proposed [1].

To reduce animal testing by working with native epithelia, our main objective is to establish a high-yitdrhini@nkdmtenmen
cells by generating rumen organoids. These can then be seeded onto cell culture inserts, differaritilzige rendejoithreBum like
in-vivo tissue. We hypothesize that this will enhance the capacity to perform a significant numbell otiltepzoithseitile ce
experiments.

Organoids are a powerful 3D in-vitro technigue that mimics real tissues by maintaining many stem cells, by carefully controllir
and growth factors, even after multiple cell culture passages. Culturing organoids enables the long-term expansion of adult
genetically stable manner. It is possible to transform organoids in every stage into fully differentiated tissues bysamadving the |
as Wnt and R-spondin proteins from the culture medium e.g., in [2].

Methods

Isolation of keratinocyte stem cells, which are located in the basal layer of rumen tissue, was performed as described previous
[3], ruminal papillae were cut from the rumen and trypsinized. Deviating from protocol, we introduced the isolated keratinocyte
Cultrex Basement Membrane Extract (BME; R&D Systems) in order to generate organoids. usotated psilférated cells from
organoids were seeded onto cell culture inserts, and were investigated using transepithelial resistance (TER) me
immunohistochemical staining (IHC), and Electrical Impedance Spectroscopy (EIS), which has proven to beeatigdtiable tool f
the epithelial architecture, electrical properties, and ionic transport processes [4,5].

Results

&HOOV JUHZ WR FRQIOXHQFH UHDFK L QW& pbserRdibeHeXpresbiap bt rgrderi-spRdiic tighWjuRctio
proteins, namely Claudins 1 and 4 [3] via IHC. We utilized EIS to gather detailed information abozhatreghigdiotogiciie
model ruminal epithelium. We recorded comparative EIS curves between inserts from keratinocyte stem cells dyith@rganoids
TRP channel activators (such as 2-APB).

Conclusions

To the best of our knowledge, we are the first group generating organoids from ruminal keratinocyte stem cells as a source fo
of model epithelia. Our next objective is RNA sequencing data among: 1) inserts produced fronséines algyavexddso ) primary
cells, and 3) the native rumen tissue, which will help to characterize and validate this new 3D-model.

Funded by DFG GRK2318, Project ID 318905415
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A 07-09
Effect of secretin stimulation on pend8itZ6a)in murineex vivokidney slices

Kimberley DregeDesiree Loreth, Leya Eckermann, Catherine Meyer-Schwesinger, Heimo Ehmke, Helga Vitzthum

University Medical Centre Hamburg-Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany

Question

7KH NLGQH\V SOD\ D FUXFLDO UROH LQ D Fihterc&ldded eelks BoRthbRty & DiNan\pesgt @i K H G
D Q G -Wétc¢alated cells accomplish urinary base (MEEF UHW LR Q O H Fikt&clated/¢¢lIE DeaPital loCateiEHED
exchanger pendBic6aytis activated upon alkalosis, which leads to increased wiracydtl@®Dand to normalization of the acid
base balance. Recent studies have shown that the hormone secretin stisediatsrHO the urine via a CFTR-dependent increase
of pendrin activity (1). So far, the effect of secretin on the abundance and the subcellular localization ofgiediihihaetait been
Methods

The effects of secretin on pendrin were studied in precision-cut kidney slices (PCKS). Kidneys of C5v&itéalanidéisectkar
along the longitudinal axis. Each half was cut with a tissue chopper (Mcllwain) into 300 um slicesOMMeXPOKEGverezu: L O O L [
E (supplemented with 2.7 g/L glucose) at 37 °C in au@d 300OC@tmosphere. After 1.5 h of acclimation, the slices were treate
with secretin (10, 55, 100, and 550 nM) or PBS (control) for 6 h. Pendrin mRNA level andepnassrdabenndined by qRT-PCR
and Western blot, respectively. Subcellular localization of pendrin was analysed by immunofluorescence microscopy.

Results

At a high concentration (550 nM) secretin induced an upregulation of pendrin mRNA and protein Uéatids) afhB(&&S stith
moderate concentrations (10 - 100 nM) of secretin had no effect on either pendrin mRNA or protéim lefelsnéRédistibube
subapical cytosolic region to the apical membrane was not detected on immunofluorescence staining of PCKS at any concen
Conclusions

Our data demonstrate pendrin upregulation can be iexwoadtidney slices culture, however, only at a very high, unphysiologi
concentration. Whether the cellular regulation of pendrin can also be altered by more physiological conceexrahakisioégecretin i
slices under modified experimental conditions remains to be determined.

References
[1] Berg, P. et al. 2021 "The molecular mechaRiBRt @ind secretin-dependent renal bicarboniate” gXehgtsiol, 598003-3011.

A 07-10
Cannabidiol effects on gastrointestinal tight junction proteins

Elisa BoehmMarie L. Vollstaedt, Laura Stein, Linda Droessler, Salah Amasheh

Freie Universitat Berlin, Department of Veterinary Medicine, Institute of Veterinary Physiology, Berlin, Germany

Question

Recent studies focusing on effects of pro-inflammatory cytokines and secondary plant compounds on gastraertésticézbepithelia
revealed adverse effects on function and integrity of tight junction protein complexes [Cornelius et al., 2022; Droessler et al., 2
studies were extended to direct tight junction protein interaction studiescioopstpevecytes as a heterologous expression
system [Stein et al., 2022]. In our current study, we aimed to investigate whether cannabidiol (CBD), extsatiea fingrhtCannat
positively affect gastrointestinal tight junction proteins.

Methods

Intestinal porcine epithelial cells (IPEC-J2) were seeded on permeable supports, and transepithelial ele&Rgalvassistance
measured using an epithelial volt/ohm meter. Once the cells reached confluency, CBD was applied apicalbeits thepddll cultur
concentrations, and TEER measurements were performed with and without co-incubation with TNF. &klforwere th
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immunohistochemistry, and protein extraction was performed for immunoblots. Statistical analysis wasvcandi@dAisimgl one-
VWDWLVWLFDO VLIJQLILFDQFH ZDV GHWHUPLQHG XVLQJ 'XQQHWWIV SRVW K
Results

After 8 hours of incubation, 40 uM CBD exhibited significantly higher TEER values compared to cont8)IsT{itp faricidnal
enhancement correlated with an increase in the expression of claudin-4, as observed in immunoblots and inagesohistoche
Moreover, CBD attenuated a TNF-induced decrease of tight junction proteins. A direct interactioXeasgaysoamytieying
heterologously expressing gastrointestinal tight junction proteins did not reveal a significant effect (n = 16-20).

Conclusions

In our study CBD showed a beneficial effect on tight junctions in IPEC-J2 cells, whereas a direct effect on prateaogytesin intere
expressing tight junction proteins could not be observed. The findings demonstrate that CBD enhandes thectpithafial bar
intestinal epithelial cells on a regulatory level. Further experiments may provide insights into selectivity, signalingti@and poter
benefits in intestinal health and disease, especially under inflammatory conditions.

This study was supported by a grant of the German Research Foundation, AM141/11-2.
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A07-11
Characterization of a ruminal 3D epithelial cell model

Franziska LieBBeSaeed Khomeijani-Farghidia Slosargklohanna Plehdborothee Gurzélriederike Sturpff

1 Health and Medical University Potsdam, Physiology, Potsdam, Germany
2 Freie Universitat Berlin, Institute of Veterinary Anatomy, Berlin, Germany
3 Charité - Universitatsmedizin Berlin, Clinical Physiology/Nutritional Medicine, Berlin, Germany

Question

Publications utilizing cell culture models have risen exponentially within the last two decades, driven in part by the desire to

testing but also by the possibility of understanding more about the formation of tissues and organs. The problems involved in

tissues for studies of epithelial transport are pronounced. In particular when studying the rumen o loletths andslireepigining

the animals and extracting viable tissues. There is thus a need for establishing and characterizing a ruminal epithelial mode

generation of such a model may suffer from the difficulty of separating epithelial cells from the underlying Btaldtumésa i.e. the

propria mucosae with blood and lymphatic vessels and particularly active fibroblasts. It is therefore anpaddémiretlidyof the

asses to what extent such cultures are contaminated by fibroblasts.

Methods

Performed essentially as previously described [1, 2], papillae of the ventral sac of sheep rumen were removed andderatinocy

stepwise trypsinization, discarding the first two fractions and then cultivating the subsequent five fractions. The cells were

immunohistochemically using antibodies against fibronectin, cytokeratin AE1 and AE3, and MNF. Fibroblastsofidnora previou

the bovine claw were stained in parallel. After ~3 passages for expansion, keratinocytes were seededaig fittensbfpokycarbo

pore size 0.4 um). The model epithelia were investigated via measurement of the transepithelial electrical resistalectrand transi

microscopy.

Results

Approximately 6 days after isolation of cells from ruminal papillae, two types of cells could be visuayl isieintifie chayaa

cells. Both types of cells showed staining for the cytokeratin markers and for fibronectin. Conversely, control fibroblasts o

fibronectinE XW QRW IRU WKH F\WRNHUDWLQ PDUNHUV &HOOV JURZ Qansm@&AV RQ
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electron microscopy showed a multilayered structure with cell-cell contacts similar to the tight junctions seen liumatif’e rumin
sheep.
Conclusions
We confirm that it is possible to generate multi-layered model epithelia with barrier properties that indicatet fumctional cellulal
from cells isolated from the ruminal epithelium. While contamination by fibroblasts seemed to be minor, devattauaéat of furt
required for the reliable differentiation of fibroblasts from keratinocytes.

References

[1] 6WXPSIlI) *HRUJL 0, 0XQGKHIDNUW HQEEBD®IQ]HXQURPP 0<<<RBV X F6 SHH B hhiK 56X SyithEliaR P

EDUULHU IXQFWLRQ DOLJQY SAURWERHEPRIMR YT REIRI WLIKW MXQFWLR

[2] /LHEH ) /LHEH + 6SRQGHU * 0H LHIFOM\WOR tulBiMaMERIBDMNOK: evidence for the involvement of gpieatig@dTRPV3
DQG 7539 FHIDEQQALCANMS), 315

A 08 | Cell Biology & Signal Transduction

A 08-01
The role secreted modular calcium binding protein (SMOC1) on resolution of inflammation and
atherosclerosis development

Urin Ukah Mahmoud Arhefredy Delgado Lagasgrid Flemidy

1 Goethe Universitat, Institute for Vascular Signalling, Frankfurt am Main, Germany
2DZHK (German Centre for Cardiovascular Research), Partner site Frankfurt Rhein-Main, Frankfurt am Main, Germany

Question

TGF- SOD\V DQ LPSRUWDQW UROH LQ QXPHURXV Gé&sdlir phenotine d51d@e lepréhranthing L
of endothelial cells to cells with mesenchymal characteristics (endothelial cell to mesenchymal transition or EndMT). In
inflammation such as that associated with atherosclerosis are partly due to the failure of mechanisms that drive therresolution
Here we assessed the role of secreted modular calcium binding protein (SMOC) 1, which was previously repbked tbIe/aRTl
(ALK5) antagonist in endothelial cells as well as an activator of thrombin that affects macrophage polarizatianpfon the d
atherosclerosis.

Methods and results

Bone marrow derived macrophages from SMOC1-deficiehtritdd@d@ated with oxLDL particles for 20 minutes accumulated m¢
particles than cells from their wild-type littermates. This effect was attributed to the inability to form functional lysog@anes. To as
of endothelial cells and myeloid cell SMOCulan patwlogy, mice that lacked SMOC1 selectively in either myeloid®ey)s (SMOC
or endothelial cells (SMO&Were generated. Atherogenesis was initiated by the intraperitoneal administration of AAV-PCSK9 f
partial carotid ligation and high fat diet and the atherosclerotic budddtentsesse one days. First results revedheridbbetion

of SMOCL1 from either endothelial cells or myeloid cells accelerated the development of atherosclerosis.iNfona@vsonire SMOC:
HQGRWKHOLDO FHOOV IURP DRUWDH H[SUHVVHG PHVHQFK\PD@clibrigNHUV

Taken together, the expression of SMOC1 by endothelial cells seems to protect against the development of ibat)d3 ivhile in
is required for the TGF-b-induced formation of functional lysosomes. The deletion of the protein from either cell type results in
that accelerates the development of atherosclerosis.
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A 08-02
Interaction of Connexin 43 with SHP-2 augments paxillin de-phosphorylation and controls focal adhesior
turnover during migration

Hanna Manrd|Petra KameritéélKristin Pogode?

1 Universitat Augsburg, Institute for Theoretical Medicine, Physiology, Augsburg, Germany
2 Ludwig-Maximilians-Universitat Minchen, Institute of Cardiovascular Physiology and Pathophysiology, Planegg, Germany
3 Ludwig-Maximilians-Universitat Minchen, Walter Brendel Center of Experimental Medicine, University Hospital, Miinchen, C

Question

We have previously demonstrated that Connexin 43 (Cx43) promotes endothelial cell migration and that the interaction wi
phosphatase SHP-2 is essential for this process. During cell migration a fast focal adhesion turnovehésfonaatterzeshisi|

focal complexes and the disassembly of large focal adhesions (FA), which is required for the forwactmggresidn diis
study we analysed the effect of Cx43 and SHP-2 on the regulation of actihfdgabadbgsions.

Methods

Cell shape and FA dynamics were analysed in Cx43-expressing or Cx-deficient HeLa cells as controls (CTL). To visualize
stained for tyrosine phosphorylated paxillin with subsequent staining of the actin cytoskeleton using Alexa Fluor labell
Downregulation of SHP-2 was achieved by SHP-2 siRNA transfection. Interaction between SHP-2 and Cx43 was :
immunoprecipitation.

Results

The staining of the actin cytoskeleton revealed less stress fibres in Cx43 cells (fluorescence units, mean + SEM, CTL: 85.4
+ 3.2, n=3, p<0.05). Phospho-paxillin containing FA of control cells were larger and located badtie ceaimddharmadnditereas
Cx43 expressing cells formed focal complexes with smaller FA mainly located at the membrane. Western blot aralyses de
increased dephosphorylation of paxillin in Cx43 expressing cells compared to CTL (n=4, p<0.05). latti@stirigbx4Bamntter
SHP-2 was observed to increase SHP-2 activity (n=4, p<0.05). Finally, preliminary data using SHP-2 siR&EA sugges
phosphorylation of paxillin, FA distribution and stress fibres formation in Cx43-expressing cells (n=2).

Conclusions

Our results demonstrate that the interaction of Cx43 with SHP-2 seems to be crucial for an enhanced ttiepBH$pRaaigdbn of
FA protein paxillin which is required for a fast focal adhesion turnover associated with less stress fibres formation. This may b
mechanism for the increased migration of Cx43 expressing cells (as shown previously).

A 08-03
3.& UHJXODWHV /.ORWKR JHQH #H25¢HVVLRQ LQ 0'&. DQG 15.

Julia VogtLisa Wolf, Jana Alber, Martina Feger, Michael Foller

University Hohenheim, Physiologie, Stuttgart, Germany

Question

BDUWLFXODUO\ H[SUHVVHG LQ WKH NLGQH\ ..ORWKR LV D WUD@\Vd&RidrPBEUDQ
(FGF23) to regulate renal phosphate and vitamin D homeostasis. Soluble Klotho (SKL) is relsasechtframetipeotein and
FRQWUROV YDULRXV FHOOXODU IXQFWLRQV DV D SDUDFUL Q Hra®dssibh@a@drsF U L
ORQJHYLW\ ..ORWKR FRQIHUV D EHWWHU SUR JofRrarhatorl,fibFd3it] 6r LdxitfaDt\efext® and
is a tumor suppressor. Serine/threonine protein kinase C (PKC) is ubiquitously expressed, affects several cellular respons
implicated in heart or kidney disease as well as cancer. We explotediwide & LV D UH@K@®dWRU RI ..ORWKR
Experiments were performed in renal MDCK ofNRK-OOV DQG 3.& LVRIRUP DQG ..PRREKRARVAStEM Q V F
Blotting.

Results
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0'&. FHOOV H[SUHVVHG 3.&. 3.& 3.&/ 3.&0 3.& 3.& 3.& DQG 3.&horha) ERW
12-myristate-13-acetate (PMA) doid- X ODWHG ZKLOH 3.& LQKLELWRU VWDXUR V$&ithersH HQ

ZLWK 3.& LQKLELWRUV VRWUDVWDXULQH RU *| DQG 513L VX EadlexpresstdnW K D
in the two cell lines.
Conclusions

3.& LV D QHIDWLYH UHIJXODWRU RI ..ORWKR JHQH H[SUHVVLRQhe&tQrKdhéyFW Z
disease and tumorigenesis.

A 08-04
Direct interaction of endothelial progenitor cells (EPC) and endothelial cells (EC) induces the formation o
angiogenic networks

Christina SteiningerPetra KameritdéiHanna Manni€llKristin Pogoka

1 University of Augsburg, Physiology, Institute of Theoretical Medicine, Augsburg, Germany
2 LMU Munich, Institute of Cardiovascular Physiology and Pathophysiology, Biomedical Center, Planegg, Germany
3 LMU Munich, Walter Brendel Center of Experimental Medicine, University Hospital, Munich, Germany

QuestionEPC are considered to support neovascularization and to participate in endothelial repair. E#36 Epd&ficaltynéngst

to EC, which express Cx37, Cx40 and Cx43. Here, we investigated the role of the gap junctional communication (6QC) betwe
in the formation of angiogenic networks in coirculttoes

MethodsMouse embryonic EPC (E7.5) were co-cultured with EC (HUVEC, HMEC or PAEC) for 3étdags EGcaBIEPC

was functionally assessed by fluorescent dye spreading of Alexa Fluor 488. EPC and EC were labelled with e#fgEent fluores
with PKH67; EPC with PKH26) prior to co-cultivation or by flnmitdugimidization after fixation to identify the contribution of bot
cell types. Cx43 localisation in co-cultures was assessed by immunofluorescence staining.

Results:Capillary-like network structures were formed spontaneously in co-cultures of EC with EPC (CTL) afted ®lasterys on ur
dishes (HUVEC n=7, HMEC n=6, PAEC n=6) but not in monocultures. This effect could not be mimickedEty Withincubati
supernatants of EPC or vice versa (n=5). In contrast, pharmacological inhibition of GJC by heptanol and mew@acjedamic aci
carbenoxolone (CBX) significantly abolished the angiogenic network formation (mean+SEM; length of brd28RE&sUMMEC: CT
hep/mec: 285+7 um, n=6, p<0.01, PAEC: CTL: 451+£18 um, hep/mec: 281+28 um, n=6, p<0.01; brandtivigGolitd/fram
3.2+0.4, hep/mec: 1.8+0.4 um, n=6, p<0.01, PAEC: CTL: 4.2+0.6 um, hep/mec: 1.5£0.5 um, n=6, p<0.019syafinfeetion stud
GJC between both cell types (n=3). Immunofluorescence stainings in co-cultures of EPC with EC demonstrateckdistmmm memb
of Cx43 at contact sites of adjacent cells.

ConclusionsOur results suggest that the spontaneous formation of angiogenic networks in co-cultures of EC with BPC is dej
gap junctional communication of both cell types. Further analyses are necessary to clarify whether Cx43 might additionally c
formation of capillary-like networks in a channel-independent manner via regulating endothelial cell migration.

A 08-05
Visualization and quantification of spatial inhomogeneities in confluent endothelial cell migration

Anselm HohlstammAndreas Deussen, Stephan Speier, Peter Dieterich

TU Dresden, Institut fur Physiologie, Dresden, Germany

Question
Cell migration is an ongoing and fundamental process in nearly all tissues, whereby cell division and apopiotiénatteecentral
RUJDQTV IXQFWLRQ 'XULQJ WKH FHOOVYT WXUQRYHU WKH tyhahdes ihe detl LV
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DUUDQJHPHQW $V WKLV KHWHURJHQHLW\ PLIJKW SOD\ D FUXRathe®bcBubréhte L Q
and influence of spatial inhomogeneities on cell migration in confluent cultures.

Methods

We used human umbilical vein endothelial cells (HUVECS) and seeded them in a nearly confluent manpeiorAfiet&heuwtay and
live-cell imaging the dye Hoechst 33342 was added to mark the positions of the cell nuclei. Usingoseditetbveiaged
segmentation, tracking and analysis, we studied the movements of up to 50.000 cells in a cell layer of size 6x7 millimeters.
Results

The observed cell layers from 10 different experiments showed heterogeneous patterns of cell density, which wdezetnanging ov
we quantified the effects on cell velocity, which showed a constant deceleration between certain density thresholds. Neverthel
itself transiently increased mean cell velocities causing disturbed movement patterns. We could explain the coupling of meat
cell densities by a mathematical model of the temporal development of cell division activities. In addition, we analyzed and vis|
velocity, direction and persistence of the moving cells within the confluent culture. We found a local emergence of collective mc
groups of cells migrated in forms of spirals, streets or in a convective manner. Using the mean squared displacement and vel
functions, we measured and quantified these cluster movements with respect to duration, size and influencing factors like the
other large clusters. It is noteworthy, that we could observe intermittent long-range spatial velocity correlations xtemgling over
to several millimeters.

Conclusions

In summary, we found distinct areas with specific cell arrangements and dynamics leading to locally diffefienteclienigithtion.
be able to investigate the correlation of this heterogeneity with the individual tissue function and resiliemget pathological cha

A 08-06
The tyrosine phosphatase SHP-2 is important for endothelial barrier function by promoting expression of
endothelial tight junctional proteins

Georg Hupgelyvonn He@rKristin PogoekaHanna MannéH

1 Universitat Augsburg, Physiology, Augsburg, Germany
2 LMU, Institute of Cardiovascular Physiology and Pathophysiology, Munich, Germany

Question

Inflammatory conditions impair endothelial barrier integrity and increase vascular permeability. Tighthgrerioju(itipar(éJ)
proteins join adjacent EC and thus play a pivotal role in controlling endothelial barrier function. Inactivation of the tyrosine phc
2 has been shown to increase vascular leakage. Moreover, in a previous study, we observed an inactivation ofySHP-2 b
conditions. Here, we thus investigated if SHP-2 inactivation influences endothelial tight-julrctioBsLaDINIH GinSittd) P HD E L
Methods

Wild type (WT), dominant negative (CS) or constitutively active SHP-2 (E76A) were over-expressedein leutatihelnbiieikd
(HUVEC) by lentiviral transduction. Endothelial pameitabilidg assessed by transendothelial electrical resistance (TEER) as wel
immunofluorescent staining of VE-Cadherin upon stimulation with 10my/MIUL- K DQG PLQ UHVSHFWL)Y
proteins claudin-5, occludin as well as the TJ adaptor protein ZO-1 were performed by western blot and gRT-PCR.

Results

,/ LQGXFHG HQGRW K HONTx&lIsSdiripdrét DoEhbrostiMulatedeeis-($<0.05, n=5) and expression of SHP-2 CS
increased IL- PHGLDWHG SHUPHDELOLW\ S Q , QW H U H V \WluQdeObasdt évhditians U L
in SHP-2 CS cells compared to non-stimulated WT cells (p<0.05, n=5). This effect was confirmed by VE-Cadherin staining (n:
stimulation did not affect the expression of the TJ proteins claudin-5, occludin or the TJ adaptor pSitthZOSlo@llbrstR)ved
reduced expression of all investigated TJ proteins under basal conditions compared to SHP-2 WT (&fhpsod5pih=8-10)
proteasomal degradation by MG132 or lysosomal degradation by chloroquine did not reverse this. Accordinglgtieimelgsion of t
active SHP-2 EA enhanced the TJ protein expression (n=8-10). Likewise, the mRNA exFéasid)) otdladidiitr=9) and ZO-1
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(n=8) was impaired in SHP-2 CS cells compared to SHP-2 WT (all p<0.05). No effect on the exptessivi ¢Zddbekihpwas
observed (n=10-14).

Conclusions

SHP-2 seems to be important for maintaining the endothelial barrier by positively influencing thpegpoessiprotdinghiA loss

of its activity induces endothelial permeability under basal as well as inflammatory conditions. Takeravigethdéinaiitgsour
showing inactivation of SHP-2 under inflammation, SHP-2 inactivation may be a fundamental step in the progobgsign of dise
vascular leakage.

A 08-07
Patient age-related changes of redox parameters in female subdermal human adipose-derived stem cell
(hASCs)

Anne Bernhardt Alan JamilTanvir MorsHelaria Wartenbgigeinrich Sader

1 Justus Liebig University GieRen, Physiology, GieRen, Germany
2 Friedrich Schiller University Jena, Cardiology, Jena, Germany

Question

With increasing period of life, mesenchymal stem cells including human adipose stem cells (hASCs) undergaaginfjthiscesses
study was to investigate possible changes of oxidative and nitrosative stress, NOX enzymes, inducible nitric oxidecsjinthase (i
genes, sirtuins (Sirt) as well as mitochondrial membrane potential, reactive oxygen species (ROS) and ATRelatdAEEs, whicl
increasing patient age.

Methods

Subdermal hASCs were harvested by enzymatic dissociation of female subdermal patient-deeiveeXptassar.d?the NADPH
oxidases (NOX1, NOX2, NOX4, DUOX1, DUOX2), the nuclear lamina proteins (Lamin B1+B2) and Sirt were as$amsed by w
the analysis of gene expression of stem cell genes (Oct3/4, Sox2, Nanog, Rex1) gPCR was applied. Confocal laser scannir
microscopy (cLSM) was used to measure :ROS-[A), nitric oxide (NO) (DAF-FM), mitochondrial ATP (ATP-Red), mitocho
superoxide (MitoSOX Red) and the membrane potential of mitochondria (JC-1).

Results

Female patients were categorized in four different age groups (20-34 yr, 35-49 yr, 5@64 datdae3tgmptrated that cytoplasmic
ROS concentration increased with patient age. To assess the source of ROS generation, protein exppédidionidhgas auessNA
analysed. NOX2 was undetectable, the expression of NOX1 and NOX4 decreased with patient@@X2DExihehdtable.
Mitochondrial superoxide increased with patient age, suggesting mitochondria as potential source for age-related upregu
generation. This was paralleled by increased ATP production in mitochondria, but no change in mitochentizial meoninaste po
to ROS generation, NO concentration decreased with increasing patient age, presumably caused by dowhieggstitiatedf INOS.
patient age classes expressed the stem cell genes Oct3/4, Nanog, Sox2 and Rex1. The protein expression of the.aoglear lamir
B1+B2 increased with age. A significant age-dependent decrease of the Idedeuitteassticih was detected. Sirt2, Sirt3 and Sirt
did not show significant age dependency.

Conclusions

With increasing patient age, mitochondrial ROS generation increases, while NO generation is downregulated. Nuclear lamina |
1 change with increasing patient age, suggesting potential regulation by redox processes.

This work was supported by the German Research Foundation (DFG) grant no. WA 1087/8-1
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A 08-08
Cadmium triggers reactive oxygen species, autophagy and the lysosomal ion channel TRPML1 in humar
renal cells.

Kaya Elisa Witjng-Kee Lee

Bielefeld University, Medical School OWL, Physiology & Pathophysiology of Cells and Membranes, Bielefeld, Germany

Human cadmium (Cd) exposure is increasingly deteriorating global health status because of sustained grdieth andndustria
consumption of Cd-containing foodstuffs, leading to persistent Cd accumulation in the body. In cells, Cd leads to mimicry of
processes and elevated reactive oxygen species (ROS). Linked to ROS is autophagy, which balances cellular energy homo
initiated by cargo-encapsulating autophagosomes. Lysosomal fusion results in autolysosomes with subsequent cargo degrac
previously reported deregulation of autophagy by lysosomal instability during Cd seess. (Leeh WoKic2017). Lysosomes
coordinate various stress-sensing mechanisms, in part through the transient receptor potential cation channel, muaolipin sub
1 (TRPML1). Oxidative stress directly activates TRPML1, inducing calcium release and concomitant triggeringhef aumophagy.
of our study was to analyze potential interactions between Cd-induced ROS, autophagy anasTR® ptitéragaivetd uptake in
lysosomes via TRPMLL1.
In cultured human proximal convoluted tubule (HPCT) cells, Cd (1-2.5uM, 1-24h) increasssiorRBMLE-&otdr(1h) up to 2.8-
fold (24h) in parallel to disruption of autophagic flux by monitoring autophagy markers LC3-II (autophag®2dqmeaphsagr) and
cargo), which were upregulated 2.7-fold after 24h by immunoblotting. The promoter region of TRPML lespotiaseschemieitant
$5( 7R DVFHUWDLQ LQYROYHPHQW RI1 52 6tocepghroNor 2 ENIPO LW BMADWrEldGced ILBBKI, Y6E
DQG 7530/ SURWHLQ DIWHU FR®Bd@pHRdGag iBeflddtvdR Coctrbhtmeit kith Hhidsatal, which inhibits NF
related factor 2 (Nrf2, ARE binding-transcription factor), abolished increased MNi@Lgyr§t. gereelysosomal biogenesis marker,
transcription factor EB, uncovered a switch from initial 1h Cd (2.5puM)-associated increase (1.9-fold) B#bdveh(@Rafatyvia
immunoblotting. Acidic organelles were elevated in Cd-exposed (1-2.5uM, 1-3h) compared to control cellscufirgdefisoTrack
imaging.
We therefore conclude Cd activates a ROS-Nrf2-TRPML1 axis to alter autophagic flux. Thus, we hypothesihgsosaianteractic
with calcium-mimicking Cd via TRPML1, which potentially disrupts autophagic flux in human renal cells.

A 08-09
Nuclear eNOS interacts with and S-nitrosates RNA-binding proteins to modulate endothgliasgeme ex

Xiaozhu Zhd¥ Carsten Kurhé&tefan GuntReitka WittigMauro Siragugalngrid Flemirg

1|nstitute for Vascular Signalling, Frankfurt am Main, Germany

2 German Centre for Cardiovascular Research (DZHK), Partner site Rhein-Main, Frankfurt am Main, Germany

3 Bioinformatics and Deep Sequencing Platform, Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany
4 Functional Proteomics, Institute for Cardiovascular Physiology, Goethe University, Frankfurt am Main, Germany

IntroductionNitric oxide (NO) generated by the endothelial NO synthase (eNOS) regulates vascular tone and endothelial ho

counteract vascular inflammation. The effects of NO are attributable to its interaction with heme-containing paoigiyls e.g., s

cyclase, or to the post-translational modification of proteins i.e., S-nitrosation. It is well known that eN¢é2$ indoulailasel aodhe

the Golgi apparatus. However, the protein has also been detected in the endothelial cell nucleus. In this study we assessed tt

of nuclear eNOS in endothelial cells.

Methods and Result€onfocal microscopy studies confirmed the presence of eNOS in the nucleus of unstimulated human &

endothelial cells and stimulation with vasaiteli@hdrowth factor (VESE ng/ml, 10 minutes) elicited eNOS nuclear translocatior

Co-immunoprecipitation studies coupled with proteomics revealed the VEGF-dé¢ijpamafenicsaoeOS with 81 proteins involved

in RNA binding and processing in human endothelial cells. Among these, nuclear eNOS associated with splicingrfansr proline-
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rich (SFPQ) and non-POU domain-containing octamer-binding protein (NONO), which are core components of paraspeckl
nuclear membrane-less organelles involved in the regulation of gene expression. Interestingly, VEGF stimuiatitas)50 ng/n
induced the S-nitrosation of SFPQ and eNOS knockdown in human endothelial cells altered the expression ofeMIO80 genes.
also bound double-stranded RNA-specific adenosine deaminase 1 (ADAR1), an enzyme involved in RalAirdalitmgofia the
adenosine to inosine in double-stranded RNA (dsRNA). VEGF stimulation induced the S-nitrosatarm exiddii#gRal iodhisrand

the knockdown of eNOS was associated with an increase in the amount of dsRNA (immunofluorescencegssidnatiered the
interferon-stimulated genes. In HEK cells, dsRNA content was decreased by introducing wild-type eNQSiowhiietanipss-of-f
(eNOS-Y657D) had no effect. ADAR1-mediated A-1 editing (RNA sequencing) was significantlycaitef et 0 Shedsecoring

the importance of the eNOS-ADAR1 interaction and ADAR1 S-nitrosation for ADAR1 function.

Conclusion.These results demonstrate that eNOS/NO signalling modulates nuclear processes that are essential for the r
endothelial cell gene expression.

A 08-10
NoxO1 and Erbin- a cooperation to control EGF-signaling

Dana Maureen Hebchelim SchadeNiklas MuelleManuela Spagthohannes Graumiardatrin Schroetler

1Institute for Cardiovascular Physiology / Vascular Research Centre, Goethe University Frankfurt, Frankfurt, Germany
2 Biomolecular Mass Spectrometry, Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany

Question
NADPH oxidase organizer 1 (NoxO1), a subunit of the reactive oxygen species (ROS)-producing Noxlircoanibers, eidysaa role
processes like proliferation and differentiation of colon epithelia[1-3]. We recently identified and validatedtenB E2-bimeescting P
novel interaction partner of NoxO1. So far, nothing is known about importance or consequences of this naetibn didanered in
however, has been described as a negative regulator of Epidermal Growth Factor receptor (EGFR) sigresiing fab Now©hypoth
viainteraction with Erbin modifies EGF signal transduction. Thus, we aim to explore the impact of Nox{OsigmaliE@ Famaediate
EGFR trafficking .
Methods and Results
Both Erbin and NoxO1 overexpression in HEK293 cells delay EGF-related MAPK / AKT phosphBigtadiued ysiS\gstershort
time course of stimulation. Upon NoxO1 overexpression, Erbin and EGFR are in closer proximity, while EGFR pratein level
cycloheximide-based stability assay. NoxO1 overexpression induces an elevated expression of markers for earty / late er
lysosomes. We examined the dependency of these marker proteins on NoxO1 and Erbin pointing onto a cooperative meche
Moreover, EGEQGXFHG 526 IRUPDWLRQ LV ORZHUHG E\ (UELQ RYHUH[SUHVVLRQ
mediated ROS formation.
Conclusion
Analysis of NoxO1 and Erbin expression in human cancer cell lines support the hypothesis that NoxO1 negatively affects EGF
and signaling. We conclude that NoxO1 and Erbin cooperatively regulate EGFR signal transduction and turnover.
References
[1] Buchmann, Giulia K.; Schirmann, Christopk,; Titap@ichulz, Marcel H.; Spaeth, Manuela; Meilére®éil. (2020): Deletion of NoxO1 limits
atherosclerosis development in female RiegoxnBiolo@y DOI: 10.1016/j.redox.2020.101713
[2] Moll, Franziska; Walter, Maria; Rezende, Flayea; Yaldiska; Vasconez, Estefania; Oliveira, Tiagq2@18): NoxO1 Controls Proliferation of Colon
Epithelial Cells. Fmontiers in Immuno®g®Ol: 10.3389/fimmu.2018.00973.
[3] Schader, Tim; Reschke, Christina; Spaeth, Wamnsttagr, Susanne; Wong, Szeka; SchrodeQ2trMa201 Knockout Promotes Longevity in Mice.
In:Antioxidant8 (3) DOI: 10.3390/antiox9030226.
[4] Borg, J. P.; Marchetto, S.; Le Bivic, A.rffONéndaulin-Bastard, F.; Saito, H. et al HR®BIR):a basolateral PDZ protein that interactsnaitinthian
ERBB2/HER2 receptoN#&ture cell bioldgy7) DOI: 10.1038/35017038.

[5] Santoni, Marie-Josée; Kashyap, Rudra; CanBuirg,Llean-Paul (2020): The Scribble family itwesrtieth: anniversaryOimcogend9 (47) DOI:
10.1038/s41388-020-01478-7.
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A 08-11
The pro-inflammatory response of embryoid bodies differentiated from mouse embryonic stem cells towe
lipopolysaccharide from gram-negative bacteria

Jennifer ScharmacheMaria Wartenbgigeinrich Sadier

1 Justus Liebig University GieRen, Physiology, GieRen, Germany
2 Friedrich Schiller University Jena, Cardiology, Jena, Germany

Question

Embryonic stem (ES) cells differentiate towards all three germ layers, including cardiac cells and leukocytes saitdbteajobe ther
model inflammatory reactions in vitro. In the present study, embryoid bodies differentiated from mouse ES oelleasing treated
doses of lipopolysaccharide (LPS) to mimic infection with gram-negative bacteria.

Methods

Cardiac cells differentiated from ES cells were characterized by immunohistochemistry. CD68 and CD69 expression wa:
immunohistochemistry and western blot. Intracellular calcium, nitric oxide (NO), and reactive oxygen specie®(&383spheration
by fluo-4,BCF, and DAF microfluorometry and confocal microscopy.

Results

LPS treatment dose-dependent increased contractiondfequeéiac cell areas and calcium spikeseaisédnarotein expression of
.-actinin. LPS treatment increased the expression of the macrophage marker CD68 and CD69, afiateistivategutaictcells,

B cells and NK cells. LPS dose-dependent increased protein expression of toll-like receptor 4ufiegdlatvdoredddrR family
pyrin domain containing 3 (NLRP3), IL-1R and cleaved caspase 1 was observed, indicating activation of inflammasome. In par
of reactive oxygen species (ROS), nitric oxide (NO), and expression of NOX1, NOX2, NOX4 and eNOSaticeyrM@XROS ger
expression and NO generation were downregulated by the TLR4 receptor antagonist TAK-242 which abelispeditiie LPS-in
chronotropic effect of LPS.

Conclusions

Our data demonstrate that LPS induced a pro-inflammatory cellular immune response in tissues derivethfeodifStbelis, reco
vitro model of embryoid bodies for inflammation research.

This work was supported by the Alan and Helene Goldberg Foundation, Johns Hopkins University, Baltimore

References
[1] Finkensieper A, Bekhite MM, Fischer H, NitHa BRrilyluller JP, Sauer H, Wartenberg M. Ahtibpetgtjaof differentiated murine embryonic stem
cells during defined in vitro inflammatory conditidedlsSbew. 2013 Jul 15;22(14):1977-90. doi: £6.2082/8528.

A 08-12
The high proinflammatory secretome is a unique hallmark of Interi@ndniFumor Necrosis Factor-
induced senescence in melanoma cells

Lorenzo HomaAanMaximilian RentséifdEllen BrenrdeBusanne Weidemfammartin Rockedhomas Wieéer

1 University of Tubingen, Department of Dermatology, Tubingen, Germany
2 University of Tubingen, Department of Physiology, TUbingen, Germany

Question

Immune checkpoint blockade (ICB) does not directly target melanoma cells but instead disinhibits immune effector cells, i. e.

positive T cells (for review see [1]). ICB may also induce tumor cell senescence [2], which is characterized by agp@fmanent

the tumors [3]. Along this line, different therapeutic regimen, e. g. chemotherapeutics, cell cycle inhibitors and the ¢ytakines in
DQG WXPRU QHFURVLV IDFWRU 71) > @.Bssehedcéwdels @re Métabdaicsiiyakti/é Hrid gedrelte
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proinflammatory factors [5], we hypothesized thandFNNF-treated melanoma cells adopt a unique senescence-associated secl
phenotype (SASP) which may affect tumor growth thereby stabilizing permanent growth arrest.

Methods

To compare the state of senescence and the SASP in the setting of cytokine-induced senescencmdGts} amhdiseame
(TIS), human melanoma cell lines SK-MEL-28 and WM115 were treated fors®&l Tt tifdehemotherapeutic agent doxorubicin,
or the cell cycle inhibitor palbociclib. Then, the senescence inducers were removed, cells were washed thoroughly t§th PBS ar
replenished with fresh medium and cultured in the absence of the substances for additional 48 h. SenedneSeeivgal analyz:
staining, growth assays to demonstrate stable inhibition of cell proliferation, western blot to show different senescence
(p16ink4a or p21), and flow cytometry to demonstrate cell cycle arrest. The SASP was analyzed level angaipttative
polymerase chain reaction (PCR) arrays, and the secretome of the senescent cells by Proteome Profiler arrays and ELISA.
Results

All three therapeutic regimen induced senescence in both cell lines, i. e. they enhanced SA-R3-gal activity, iohreddgy senesce
and a stable growth arrest with strong reduction of the S-phase of the cell cycle. Interestingly, the transSiptienalsactiCity of SA
melanoma cells was permanently enhanced as compared with SASP genes in TIS melanoma cells. Accordingly, the SASP ge
melanoma cells showed a higher proinflammatory profile as compared with the SASP generated by Tli®metisnedditheotondit
CIS cells was able to induce senescence features, e. g. SA-3-gal activity and senscent morphology, in naive melanoma cells.
Conclusions

The conditioned medium produced by senescent melanoma cells following treatment with cytokines cohpagis fragmaataynts
factors which in turn induce senescence in neighbouring melanoma cells. Thus, senescence induction via cytskatemimgy lead t
senescence surveillance of melanoma (Fig. 1).

This research was funded by the IZKF Promotionskolleg of the University of TUbingen (grant number 2020-1-03), the Wilhelm
Stiftung (grant number 2020.100.1), and the Deutsche Forschungsgemeinschaft (grant numbers RO 764/15-2 and WI 1279/4

Fig. 1: Senescence surveillance of tumors.
IFN, interferon; SASP, senescence-associatay pbermitype; TME
tumor microenvironment; TNF, tumor necrosis factor.
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A 09-01
Effects of propofol on the Hypoxia-inducible factor pathway in human leukocytes under physiological
oxygen conditions

Jessica Hiusserdoachim Fandrey, Anna Wrobeln, Tina Schénberger

University of Duisburg-Essen, University Hospital Essen, Institute of Physiology, Essen, Germany

Propofol (2,6-diisopropylphenol) is a GABA-receptor agonist, formulated as an lipid-based est@ilsmureatlg trsedintravenous
anesthetic in the clinic. It is used for induction and maintenance of general anesthesia and to enhance sedation in mechani
patients. The common pathophysiological functions of propofol mainly include reduction of blood pressureatiod,iftiibitied of resg
by immune system and nervous system abnormalities.[1] It can also lead to the propofol infusion syndromesgBRdSi), which |
death. Although the pathophysiology and risk factors of PRIS remain unknown, propofol treatment has be¢hdiakédatarhanges
of the Hypoxia-inducible factor (HIF) pathway in some immune cells.[2] Precise regulation of the HIF pathway is ingpertant to e
immune response and metabolic adaption of leukocytes in environments with insufficient oxygen supply (hypoxia) or inflamm:
it is not clear how propofol influences the HIF pathway and human leukocyte function in detail. A more in-depténtiatierstand
LPPXQRORJLFDO VLGH HIIHFWV Rl SURSRIRO RQ KXPDQ -intt)XaheBtesi&. AherefeQ H |
we studied the vitrceffects of different oxygen concentrations (21 %, 8 %, 1 %) on human peripheral blood (R@idQ@sglear cell
regarding its potency to activate the HIF pathway by protein analysis via immunoblotting and gene expressiantidai@hgsis throt
real-time PCR. First results show a strong HIF pathway activation of leukocytes under hypoxic cemditie hetut e ddferoxic
conditions of 21% and 8% oxygen. Further, we investigate the influence of propofol treatment and its sohantl{sedyiiean oil r
pathway on human PBMCs with the same methods. For this purpose, we are using physiological oxygen concentrations of 8
a 24 hour period with clinically relevant propofol concentration of 10, 25 and 50 uM in comparnsmmtmfre samean oil mix.
Additionally, we are using a soybean oil mix to investigate, if effects are due to the drug itself or its soy bearpEmutsion. We
analyse immune cell function under propofol treatment by measuring oxygen consumption rate and extracellliNamgcielication r:
in a time-dependent manner (Seahorse Extracellaky§i)x A

[1] Yi S, Tao X, Wang Y, Cao Q, Zhou Z, Wang S. Effects of propofol on macrophage activatimeasesfufrcidrPiharmacol.
2022 Aug 17;13:964771. doi: 10.3389/fphar.2022.964771. PMID: 36059940; PMCID: PMC9428246.

[2] Ichikawa T, Okuyama K, Kamata K, Masui K, Ozaki M. Suspected propofol infusion syndiotaegehedngropafol
concentration. J Anesth. 2020 Aug;34(4):619-623. doi: 10.1007/s00340-Bp0k02020 Mar 28. PMID: 32222909.

We thank the team of the Institute for Transfusion Medicine, University Hospital Essen for buffy coats for PBMC isolation.
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A 09-02
TGF- OHDGVY MW&RHIYDGDWLRQ E\ LQFUHDVLQJ 3+' LQ KXPDQ OHXU

Isabel RyfJoachim Fandrey, Anna Wrobeln
University of Duisburg-Essen/University Hospital Essen, Institute of Physiology, Essen, Germany

Transforming growth factor beta (TGFY D UHJXODWRU\ F\WRNLQH LQYROYHG LQ-DQKSRIHQ F
inducible factors (HIFs) play a critical role in the regulation of the immune response. Studies havecshisvwatkiag irifubeU H
dysfunctional. Several publications indicate an interactiorZaf Waik- +, ) V
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Patients who suffer from mutations affecting genes of tteO@B*K zD\ +HUHGLWDU\ +HPRUUKDJLF 7H
abnormal vessel structures and an impaired immune response. Our group recently showed that HHT leulsec#EIrave a de
geneand HIF: SURWHLQ H[SUHVVLRQ “HWQ LO*HEQ B RUKD\DWIL RRIQLIOQREXPDQ OHXNRF
We isolated human peripheral blood mononuclear cells (PBMCs) from buffy coats and treated them with TGF- QJ PO |
and 24 hours under normoxic and hypoxic conditign1eSults indicate that under normoxic condition§ FGFG Y .WR +,
protein degradation by increasing the protein level of tte HIFUDGLQJ SURO\VO K\GUR[\ODVH 3+' LQ
L Q GHHFLANF2AandPHD2gene expression. Preliminary results show that under hypoxic cond@diPdT&EW- WR -H Q K D (
DFFXPXODWLRQ FRPSDUHG WR K\SR[LD DORQH
Our findings could help to understand the general effectRIIGF- L Q OHXNRF\WHY DQG WKXV WKH LPS
revealing new therapeutic options.

A 09-03
Hypoxia inducible factor in a commonly used mouse model of Hereditary Hemorrhagic Telangiectasia an
affected human leukocytes

Anna WrobemFreya Droegdoachim Fandfey

1 University of Duisburg-Essen / University Hospital Essen, Institute of Physiologie, Essen, Germany
2 University of Duisburg-Essen / University Hospital Essen, Department of Otorhinolaryngology, Head and Neck Surgery, Ess

About 85,000 people in Europe suffer from hereditary hemorrhagic telangiectasia (HHT carlosbomsit@stary, Barticularly of

the endoglin and ALK-1 gene, both members of the transforming growth factot-JQD O L QJ S D Ve¢caDndeénmdad W R
blood vessels (telangiectasia). As a result, HHT patients suffer from recurrent hemorrhages. Telangiectattatinediaen lung
brain can cause life-threatening bleedings. Beside the regulation of angiogdn€sisesKaE Qegulatory cytokine, the immune
response. Therefore, HHT patients suffer from an impaired immune response. Little is known abouitthesiinpairregrdrtbdt

that 35% of HHT patients die from sepsis, twhiolost common cause of death in this patient popelatierplay between TGF-

and the hypoxia inducible factors (HIF) in inflammatory and angiogenic processes is weehdhaxtghzélis play a key role in
both, angiogenesis and immune response, no one has yet addressed the consequences of mutati@gr igrbitpr rpediethys.
reported reduced HIFFJHQH DQG SURWHLQ H[SUHVVBERQ LQ ZKROH EORRG RI ++7 SDW
In our study, we investigated gene expression and protein content of HIFs and their target genes fnanuid&iT Ipakiecyteas

well as in organs from an established HHT mouse model of tamoxifen induced endothelial ALK-1 knockgtesraitanvétHT leuk
decreased gene expressidfilefAnd its target genes. In conttaktigene expression in nearly all organs harvested from ALK-
knockout mice was increased. Both, human leukocytes and organs from ALK-1 knockout mice i$lk2#gdrieergaesdion.
Analysis of HIE- SURWHLQ UHYHDOHG D UHGXFWLRQ LQ KXPDQ ++7 OHXNRF\WHV D
To conclude, our results indicate that the murine HHT model reflects HIF protein levels of HHT-patiedts, Qud nét [F8FRJ H V \
Tamoxifen induction of homozygous ALK-1 knockout may rather reflect an acute response to chakges QEherEa&3-i
patients we observe the manifestation of the long-term impact and its adaption to it. Further studies will show to what extent H

as a therapeutic target.
References
[1] Droege, Et alLife expectancy and comorbidities in patientsditéhyHesmorrhagic telangiecitasaular Medick8377-383 (2018).

[2] Frede, 8t alRegulation of hypa®iducible factors during inflamnmdétrods in enzymo#g§y403-419 (2007).
[3] Wrobeln, At al Altered hypoxia inducible factor regulation imheaedi@rrhagic telangiect@siantific Repdr&s1-9 (2022).
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A 09-04
The role of the hypoxia inducible factor 1 alpha in myeloid derived immune cells in urinary bladder infecti
and cancer

Clara Roggendgrdoachim Fandrey, Nora M. Koll

Universitatsklinikum Essen, Institut fir Physiologie, Essen, Germany

The hypoxia inducible factor (HIF) is a dimeric transcription factor, which is responsible for the adaption of cells to low oxyger
K\SR[LD 8QGHU K\SR[LD WKH +,) . VXEXQLW DFFXPXODWHY LQ WKH FHOO
IRUP D IXQFWLRQDO WUDQVFULSWLRQ IDFWRU 1RW RQO\ K\igewntbat EHKXpayD O V
an important role in hypoxic regions in tumors and in the function of the ifihmenefgystdit. is likely to have an influence in tumor
growth and inflammation. To better understand the role of the hypoxia inducible factor 1 (HIF1) in myeloid derieegtéamune ce
macrophages, dendritic cells) in the context of bladder infection and bladder cancer a murine experimentah medel was <
combination of two mouse models was established to get hints for the discussed influence of previous bladder infection on
pathogenesis.
OLFH ZLWK DQG ZLWKRXW IXQFWLRQDO +,) . pxokyBMHOBRKNGCkGUE . WEnaky GlatdePinte@tien F
was induced by instillation of a soluti®iC&tlLOropatogenic E. coli (UPEC) in culture medium with a catheter directly into the bla
anesthetized mice. This was performed three times with a time distance of one week to simulate a reoccinfatgiaminiary bladc
mice with and without previous UPEC infection bladder cancer was induced. A treatment with the cancerogeni(¢4substance
hydroxybutyl)nitrosamine (BBN) via drinking water for 20 weeks led to tumor growth in primarily the urinary bladdent/lkso corre:s
mice (regarding genotype, UPEC infection and BBN treatment) were used.
Urine samples were collected weekly and additionally one day after UPEC instillation to confirm and monitor irnifection ant
processes. Colony forming units of UPECs were counted after cultivating the urine over night on selective agar plates. Urine
show signs of infection and tumor cells. Cancer induction was additionally confirmed by outer appearance, weight, lenght ¢
hematoxylin and eosin staining of the bladders.
RNA, protein and immunohistochemical analyses will show the role of HIF in immune cells in the context of bladdardnfection .
the influence of urinary bladder infections themselves on cancerogenesis.

References
[1] 3DOD]RQ $ *ROGUDWK $: 1L]HDWWFUREKWVRQ BHBFW R U+ Inn@h®Aa 2 BDevB28RQ DQG LPPXQLW\ ¢

A 09-05
Oxygen tension plays a major role in TH1 cell generation

Inga VorwickJoachim Fandrey, Anna Wrobeln

University Duisburg-Essen / University Hospital Essen, Institute of Physiology, Essen, Germany

T cells are immune cells that migrate from blood and lymphoid organs into the tissue to protect against paithgpdleis infiltratic
migration they experience rapid change in oxygen tension. Current standard condition for preclinical adtadiesderthe inct
atmospheric oxygen concentrations {Pafe @ot the physiological concentration in the bloedarfiB¥h©lymph node and tissue
(1% Q). There is evidence that Hypoxia inducible factor IW-DELOL]DWLRQ DW O 8 ZDR+ TJddlJucio@.FH Q W
Only few studies address the relevance of the oxygen tension for the differentiation and regulation of humare Treaidateur stud
the influence of oxygen tension on the differentiation of human CD4+ T cells to Th1l cells. T cells are treated for one week unc
oxygen (21%)Ophysioxia (8%)@nd hypoxia (1% &mulating the period of differentiation. At day seven, the cells are characte
using flow cytometry for Th1l cell differentiation markers.
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We expect the differentiation and expansion to be altered. Preliminary results show reduced proliferatioticofaradisiamsier hyp
compared to the cells under physioxic and atmospheric conditions. In addition, the expvedgioR deldtfied BH %@nd 8

% O,

Our findings highlight the necessity of mimicking physiological oxygen tensions during immunological studies for thé enhance
translation.

A 09-06
Effects of the ciliary proteasome on the function of hypoxia-inducible factors at primary cilia

Stephan Schieredoachim Fandrey, Tristan Leu

University of Duisburg-Essen / University Hospital Essen, Institute of Physiology, Essen, Germany

The primary cilia is a non-motile antenna-like organelle on the surface of most cell typedyinlth@aysnaandssential role in
processes such as proliferation, apoptosis, migration and differentiation. Primary cilia are involved in many signalling path!
Hedgehog, WNT and TGF& RQVHTXHQWO\ FLOLDU\ G\WIXQFWLRQV OHDGYVY WR VHYHUH
The formation and function of the primary cilia is closely associated to oxygen supply of the cell. Sufficient oxygeerevels are
cell function; therefore, cells must quickly react to any deviation from the norm. Key factors in the hypmsi@reshmisie are hy
factors (HIFs).
Recent studies indicate that HIF accumulates in the cilia under hypoxia influencing different target gendg=4t.wBsl st &ithat W
MEK/ERK signalling pathway via the primary cilia [1]. Under hypoxia, primary cilia are elongaistbwaiésitite- the cilia through
the ciliary gate.
Within our studies, we focus on the effect of hypoxia on the activity of the ciliary proteasome by anal\BiQgGhd_|Grslisatipv L \
catenin and ubiquitin in primary cilia by immunofluorescence microscopy. The ciliary proteasome is a spedallghatessome of
exclusively regulated by ciliary proteins [2]. Previous studies discovered that Gli3, a protein of the Hedgehog signallin
proteasomally cleaved in primary cilia [3]. Functions of this proteasome in relation to HIF and hypoxigpareaidhisnstudy.
We are also looking at different HIF target genes to see if there are different levels of gene expressions under hypoxia.
References
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[3] Wang B, Fallon JF, Beachy PA. Hedgehog-reaeeatdgpof Gli3 produces an anterior/postesor iggacient in the developing vertebrate limb. Cell.
2000 Feb 18;100(4):423-34. doi: 10.1016/s009288678(Q. PMID: 10693759.

A 09-07
Modulation of myeloid cell efferocytosis regulates pathological retinal angiogenesis in the meyuse oxyg
induced retinopathy model

Anne Klotzsche - von Amelinina Korovih&anelif YilmlaAndreas Deus$eBtephan Spéier

1TU-Dresden, Faculty of Medicine, Institute of Physiology, Dresden, Germany
2TU-Dresden, National Center for Radiation Research in Oncology, Dresden, Germany

Proliferative retinopathies, such as retinopathy of prematurity or proliferative diabetic retinopathy are major \@smrirthegatening
account for a significant loss of life quality and productivity of affected individuals, and are currently the leading causes of b
industrialized countries. Interestingly, the pathogenesis of proliferative retinopathies is complex and several neuronal,
inflammatory mechanisms are involved [1].
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Using a murine model for proliferative retinopathy, the oxygen induced retinopathy (OIR)-model [2], weleotiaiiEimssearthe
cells in proliferative retinopathies.

In previous studies we could show that the pathological vessels in the OIR-model comprise of many apoptotic endothelial
apoptosis can partially be mediated by retinal myeloid cells [3]. These damaged/dying endotefiG¢otilsclaastdéo prevent

the exposure of the surrounding tissue to uncontrolled enzyme activity, such as proteases leaking from titiecatyiricpeells|and/or
components. This efferocytosis process is well described in many inflammatory conditions, however, to oconkralevtgfdgesa regul
pathway in pathological retinal angiogenesis has not been addressed yet. Based on these facts, we addressed thalquestion,
inflammatory cells could affect the degree of retinal DadvasblW LR Q E\ HOLPLQDWLRQ HIIHURF\WRVL
pathological tufts.

In order to study this, we utilized mice with a myeloid specific deletion of the suppressor of cytokine signaling protein 3 (SOC
SOCSH.

As compared to SOCS3-sufficient counterparts, we found that SOCS3-deficient microglia and macrophages pisgiaggtdan incre
activity towards apoptotic endothelial cells, which was associated with an enhanced expression of the opsonin growth arrest-sg
a major pro-phagocytic molecule [4]. Furthermore, we found that myeloid SOCS3-deficiency significantly iredmege/mogiogenes
mouse aortic ring assay, as well as in themmaus®!R-model, which could be reversed by the inhibition of the GAS6 receptor M
addition, we could reduce pathological neovascularization in the OIR-model by an intravitreal injection of thebipsonin GAS(
mouse GAS6 at P14).

Together our findings provide novel insights regarding the complex interplay between immune cells and endothelial cells
implications for novel therapeutic approaches in proliferative retinopathies.

This work was funded by a grant of Anne Klotzsche-von Ameln from the Deutsche Forschungsgemeinschaft (DFG: KL 3351/]
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A 09-08
Comprehensive in silico and functional studies of genetic variants identified in patients with erythrocytosi

Valéna KaraghiafddiParko Mari@ Céline Garfe®Nada MaagjAlexandre Buffet_oic Schriivincent Antuiés
Fabrice AiraydBernard AfaAmandine Le Rogébastien Corbintduamisse Mansour-HéagiNfalentine Lesigur
Antoine Rimbeitabien Lapotidlarine Delaméri®linke Réab'2 Stéphane BéziéadBruno CassittaFrédéric
Galacterd%4 Anne-Paule Gimenez-Rodifeplelly BurnichénHolger CatipRichard van WijlCeleste Bedto
ECYT-4 consortium ECYT-4 con&dfEtancois Girodénté David HoogewfBetty Gardi&ls
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12University Medical Center Utrecht, Department of Hematology, Utrecht, Netherlands

3 Université Paris Cité, APHP, Hopital Saint-Louis, Laboratoire de Biologie Cellulaire, Paris, France

14 Hopitaux Universitaires Henri Mondor, Red Cell Disease Referral Center-UMGGR, AP-HP, Créteil, France

15 University Medical Center Ulm, Department of Pediatrics and Adolescent Medicine, Ulm, Germany

16 Centro Hospitalar e Universitario de Coimbra, Hematology Department, Coimbra, Portugal

17Université de Bourgogne, Inserm U1231, Dijon, France

¥ /DERUDWRLUH-EXf[RafSHGRMBA FH *5

19ECYT-4 consortium, Paris, France

Erythropoietin (Epo) is the key hormone promoting red blood cell production and is induced the thgpactizatido@ble factors
(HIFs) pathway in response to hypoxia and anemia, contributing to restore the normal plasmatic oxygen |@agtslbigicaiver, unc
conditions, such as erythrocytosis, Epo plasma levels are high, leading to a dramatic increase of the red blood céllooess and r
hyperviscosity and thrombosis. A number of mutations in genes involved in the oxygen-sensing pathway have bkeerttidentified,
majority of congenital secondary erythrocytosis patients the cause remains unknown.

In the present gain-of-function mutatiorSRABKEHIF2fene study, we identified patients with hereditary erythrocytosis, which ca
associated with the development of paraganglioma, pheochromocytoma and somatostatinoma. We describe a unique Europe
41 patients and 28 relatives diagnosed with erythrocytosis associated with a germline GEAStGlariealt ood measures
displayed significantly higher Epo, Haematocrit (Hct) and Haemoglobin (Hb) levels in these patients as compared to heall
Moreover, to assess the impact of 13 different HIFU L D Q WV  Z id sKidrdGfuctidriadt appr@atties. Notably, to identify the
potential functional impact of these mutations, we employed reporter gene assay screening procedures and atainviabedited ve
an expanded region of the erythropoietin promoter combined with distal regulatory elements, which substantially enhancec
responses and conferred higher Hiépendent inductions.

Our results, allowed the classification of 11 mutations as pathogenic in 17 patients and 23 relatives. F374¥rited &as initiall
causal in patients with erythrocytosis and paraganglioma was not associated to any gain of function according to oue results. F
identified four new mutations (D525G, L526F, G527K, A530S) close to the key proline P531 and two germline mutations prev
at somatic state in tumours (A530S and Y532C), which broadens the spectrum of mutations involved in erythnosiudgis. Altogs
will contribute to the accurate clinical follow-up of patients, detection of previously not associated variants and will ageen the pos
patients to benefit from a newly developed HIBdf tréatmant.

All experiments were performed according to institutional guidelines, and conform to the principles of the Declaration of Helsi
were duly informed and gave written consent.

References
[1] Karaghiannis, V., Maric, D.,@balprehensive in silico and functional studiesifaticlasgiEPAS1/HIF2A genetic variants identifiets iwigatie
erythrocytosidaematologica, 2023.
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A 09-09
Interactions between SARS-CoV protein 6 and imptefiiest on the STAT pathway

Johanna-Theres Borutfeinhard Depping

University of Luebeck, Institute of Physiology, Luebeck, Germany

For almost 3 years, the coronavirus affected all of our lives. Every day, both print and digital mexieoreportisbapptogimately
7 million people have lost their lives in connection with the coronavirus. In addition, several viral mutations are spreading |
person-to-person transmission, are associated with more severe disease progression, or are less effective agathst previo
vaccines. SARS-CoV is a single-stranded virus. Approximately two-thirds of the viral genomedsregkchfmmegétast third
encodes structural proteins and accessory proteins. One of the accessory proteins is Orf6é (Open Reading teraspréteilso refer:
6). Different studies have shown that protein 6 is localized to the rough ER membrane, as well as to the Golgi nmeenbrane, a
PHPEUDQH DQG O\WRVRPH PHPEUDQH 7KH LPPRELOL]JHG SURWHLQ ZK
67%$7 67%7 ,5) DQG NDU\RSKHULQ . IRU NDU\RSKHULQ TKXV WKH 67%$7 ¢
DQG FRQVHTXHQWO\ FDQQRW WUDQVORFDWH WR WKH QXFOHDXhe SSATID UH
signaling pathway. Further research has shown th@ proteQWHUDFWYV ZLWK LPSRUWLQ . WR LQWHU
DQG VXEVHTXHQWO\ SUHYHQWY DQ DQWLYLUDO UHVSRQVH E\ WHKnhucleae X Q H
transport. They mediate the irfMbrSURWHLQV KROGLQJ D VSHFLILF VLIJIQDO VHTXHQFH WK
FDUJR SURWHLQ DQG LPSRUWLQ ZKLFK LQWHUDFWYV ZLW Kof @XbraathspEcRUNL Q V
DQWLSDUDVLWLF LYHUPHFWLQ LV GXH WR LWV DWWDFN R Q ttaRspéttlaid p@tein D Q (
ZKLFK LV ORFDOL]JHG WR WKH (5 PHPEUDQH DPRQJ KWIK sidhakhg pathway EHeQ@V |
of our research is to investigate interactions between protein 6 and other importins. These studies will provide the basis for fu
and preventive measures.

A 09-10
Functional analysis of the LncRN242418 human monocytes

Lisa M. Weidg Simonida Zé@rTimothy Warwigklames A. @9 llka Wittl§ Sebastian Wplfhomas Oellefch
Matthias S. LeisegehRalf P. Brandés

1 Goethe Universitat, Frankfurt, Germany, Institute for Cardiovascular Physiology, Frankfurt, Germany
2 Partner site RheinMain, Frankfurt, Germany, German Center o fCardiovascular Research (DZHK), Frankfurt, Germany
3 University hospital Frankfurt, Germany, Department of Medicine II, Hematology/Oncology, Frankfurt, Germany

Motivation: The majority of the human transcriptome is non-coding, leading to questions abofihtretianpsiatEtcEanscripts.
Long non-coding RNAs (IncRNA) are a crucial class of non-coding RNAs that play a fundamental role in physiological and cel
Expression profiling of IncRB#2418howed high expression levels in peripheral blood mononuclear cells (PBMCs). Interestingly,
N342419vas upregulated in monocytes differentiated from inducible pluripotent stem cells. Therefore, we aim to analyse the |
molecular relevancé&dfi241 blood cells.

Methods/Results: During the differentiation of inducible pluripotent stem celld81axtiagytession strongly appeared with the
formation of monocytes and was lost once monocytes differentiated into macrophages. RNA-Seq of awithGijytatienecothor
leukemia (AML) displayed a reduchi®d2419vith the degree of AML differentiation. CRISPR/Cas9-mediateN3#2dtién of
THP-1 monocytes followed by RNA-Seq showed a significant upregulation of genes involved in cell differentiation, mine
ossification. Given the fact, that monocytes are an important part of the innate immune system initiatingoaseénitafiswetoey res
stimulated with lipopolysaccharide (LPS). Upon stimulation, inflammatory G&lidsusdith3@svere significantly downregulated
afterN34241%@eletion. To address the inflammatory signaling N&dddypsossibly interferes with, luciferase reporter gene assays
were applied. NR4 EXW-1@MRIVBTATI, promoter activities were suppressed. RNA-FISH showed that the cellular locali
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N34241%vas predominantly in the nucleus of THP-1 monocytes. Interestingly, RNA antisense-pulldown with oligonucleotit
N342418evealed the transcription factor RUNX1, a frequent mutational tarfy&4a4d¥Hteesction partner. CUT&RUN sequencing
on RUNX1 revealed 381 significant differential p&id&2ditfileletion including peaks close to genes RiEEhBad TNF
superfamily. These data indicate a diverse function of the IncRNA in promoting the inflammatory response in monocytes.

Conclusion: These data indicate a diverse function bI3MZ&RINA inflammatory response of mond¢3eslldnteraction with
RUNX1 is especially interesting for AML, hematopoietic- and osteoclastogenesis differentiation atractiightargplyfananti-
inflammatory therapy.
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A 09-11
Hereditary hemorrhagic telangiectasia and its consequences for the immune response - a ciliary view

Sebastian Kromaloachim Fandrey, Tristan Leu

University of Duisburg-Essen/University Hospital Essen, Institute of Physiology, Essen, Germany

Hereditary hemorrhagic telangiectasia (HHT, also known as Morbus Osler) is a genetic disorder with a0@re\aETpeddléen 5,0
worldwide [1]. Heterozygous mutations in several proteins associated with%ile3TF&§naling pathway lead to vascular
malformations in skin and inner organs like lung, liver and brain [2]. Additionally, these patients show an incrasewoaia of sinu:
and urinary tract infections that suggests an altered immune response.
Although we know that TGF-beta signaling plays an important role in the development and differentiation of inamyne cells
molecular biological studies examine this part of the disease.
As another aspect, recent studies closely link the TGF-beta pathway to th¢4printasyaciterma-like structure of cells functions as
a hub for many signaling pathways like hedgehog, Wnt or Notch. Disturbance of the cilium causes various flimeises (e.g
syndrome) named ciliopathies [5].
Since both issues have not yet been addressed in combination, we assume that a dysfunction of the signaling pathway combin
changes of the primary cilium may cause the altered immune response.
To find out, we isolate peripheral blood mononuclear cells (PBMCs) from HHT and non-HidUlaaiteatesDamathe morphology
and length of the primary cilium as well as TGF-beta and HHT associated proteins like Endoglin, ALK1 lagid expi@ssiSMADS. T
and target gene regulation is analysed by Western-Blot and gPCR. The primary cilium and T @Fotests-assodatatized by
immunofluorescence staining.
References
[1] Saparia T, Faughnan ME, Schneider JL, Alnreaw IV GZosse SD, Kim H, Zaroff JG. AssesgregltteyHHemorrhagic Telangiectasia Algorithms in a
Community-Based Patient Population. Perm J. 2aQ4%28adl: 10.7812/TPP/18-145. PMID: 30939282 MNI€443364.
[2] Robert F, Desroches-Castan A, Bailly S, Dngp8isF@ige JJ. Future treatments for heredaatahgéntelangiectasia. Orphanet J Rare Dis. 2020 Jan
7;15(1):4. doi: 10.1186/513023-019-1281-4. PNIEBO3PHCID: PMC6945546.
[3] Batlle E, Massagué J. Transforming Growth Bdctb@ DOLQJ LQ ,PPXQLW\ DQG &D Q%48.doi: 1P.POLEYLiMhuni.20199S.024.
PMID: 30995507; PMCID: PMC7507121.
[4] Anvarian Z, Mykytyn K, Mukhopadhyay S, PBJd&hestensen ST. Cellular signalling by primaigw@liapment, organ function and disease. Nat Rev
Nephrol. 2019 Apr;15(4):199-219. doi: 10.10384e+0486-9. PMID: 30733609; PMCID: PMC6426138.

[5] Reiter JF, Leroux MR. Genes and moleculgs pathevpinning ciliopathies. Nat Rev Mol Cell Biep;28(9):533-547. doi: 10.1038/nrm.2017.60. Epub
2017 Jul 12. PMID: 28698599; PMCID: PMC5851292.
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A 09-12
Red blood cell substitutes: From structure to function

Katja B. Fere&? Fabian Nock& Jan-Eric SydeinJacqueline Haushém®zan KaraménMiriam Cantéréartin A.
Schroer

1 University Duisburg-Essen, University Hospital Essen, Institute of Physiology, Essen, Germany

2 University Duisburg-Essen, University Hospital Essen, Institute of Physiological Chemistry, Essen, Germany

3 University of Duisburg-Essen, CeNIDE (Center for Nanointegration Duisburg-Essen), Duisburg, Germany

4 University Hospital Essen, Department of Thoracic and Cardiovascular Surgery, Division of Thoracic Transplantation, Essen
5 University of Duisburg-Essen, Nanoparticle Process Technology, Faculty of Engineering, Duisburg, Germany

Question

Red blood cell substitutes, such as our perfluorodecalin-based albumin-derived artificial oxygéh geovicis (AeAQ @sportance

as availability of red blood cells is more and more limited. Intravenous application presumes hemocompatibifignand the
preservation solutions requires stability in plasma-like media. In this study, we refined our previously dedelofpenfirS@Cs in
their stability in aqueous plasma-like media.

Methods

Changes of the ultrastructure and size of A-AOC nanoemulsions, consisting of a perfluorodecalin core and an etibbumin she
temperatures (5-65°C) and salt concentrations (up to ~300 mOsm/L) were monitored withssatdirengg(€ XXy and dynamic
light scattering (DLS) measurements. Hemocompatibility was checked by mixing A-AOCs with human whole blood (local ethi
21-10314-BO) at a clinically relevant ratio for up to 24 h at body temperature (37 °djiemsl Stetec lrmmoglobin, glucose and
lactate levels were detected photometrically. To check the function as an oxygen carrier in a physiologi@lievelepaat set-up
two-chamber cell culture model simulating ischemia/reperfusion injury (IRI) by using HL-1 cardiomyocytes, wineicksthénner ph
tissue and the outer phase the blood vessel (Figure: Work-flow toisivitiat®Ve#skern Blot was used to monitupPly
(accumulation of hypoxia inducible factox,) D Q G IhiliyQazawed Daspase-3, clCasp-3). Measuremekiteeti€Owere
performed with PreSens@pf@sphorescence quenching). Reac8 8 F L Hikhlor§ifludrescein diacetate, DCF-DA) and release
of lactate dehydrogenase (LDH) were monitored by fluorescence microscopy and spectrophotometry, respectively.

Results

A-AOCs with a particle size of 20-1950 nm showed no hemolysis when mixed 4:1 with whole bloagte§AiKS withalentersing
temperature and salt concentration. The 2-chamber model successfully imitated strong IRl as shovwalsp t3ighDéve3CHF-cl

DA and HIF-1a. A-AOCs successfully supplied oxygen to the cells reflected by increased oxygengestedgeddsiFelant DH

and clCasp-3.

Conclusions

Stability in plasma-like media of A-AOCs still needs to be improved; however, the refined A-AOCs showedypriBthisiadelesults
as they successfully reduced IRI damage.

We thank Prof. Hengen-Cotta, Cardioscience Lab, University Hospital Essen Clinic for Angiology and Kardiology, for donating
cardiomyocytes.

Work-flow to simulate IRI in vitro

Work-flow to simulateriRitroHL-1 cells were cultivated in inserts
medium for 24 h followed by 24 h serum-free raek@mid was
induced by transfer into the hypoxic chamber)0Thé&der phase
the insert was exchanged for hypoxic medium, heheueaspghase
consisted of modified Krebs-Henseleit-buffer ygepeteak A-AOCs
After 3 h of ischemia, cells were submitted grfliioepn serum-fre
medium under normoxic conditions.
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B 01 | Sodium or Proton Channels & Sodium-dependent Transporters

B 01-01
,GHQWLILFDWLRQ RI D ELQGLQJ VLWH IR WbudlKitbfthe Buthah dpithelibd F X (
sodium channel (ENaC)

Florian Sure, Christoph Korbmadbeandr Ilyaskin

Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institute of Cellular and Molecular Physiology, Erlangen, Germany

The epithelial sodium channel (ENaC) is essential for mediating sodium absorption in the distal neplistal, dolon epétlinediey,

and sweat glands. Impaired ENaC function leads to severe disorders, e.g. pseudohypoaldosteronism tysrésnduespiratory
reduced alveolar fluid clearance. Patients suffering from diseases associated with reduced ENaC activity may benefit from
ENaC activators. A small molecule ENaC activator (S3969) has been developed an¥ &aD Qintlft&/h QRW PRXVH (1
subunit configuration [1]. The aim of this study was to identify an S3969 binding site in humsimueNa€- lipsedimgmputer
simulations in combination with molecular biology approaches and two-electrode voltage clamp recordings. ENaC was |
expressed Kenopus laeviecytes. Channel function was assessed by measuring amiloride-sensitive whole-cell currents. Previc
GHPRQVWUDWHG WKDW UHSODFLQJ WKH HIWUDFHOOXODU ORRS Rs$eRRi¥eVH (.
LRQ FKDQQHO > @ 7KLV VXJIJHVWV WKDW WKH ELQGLQJ \lbohH. Tdinvestigate thig O F
further, we generated a series of mous®@hefaLPHULF FKDQQHOV E\ WUDQVSODQWLQJ GLIITHUH(
LQWR WKH FRUUHVSRQGLQJ UHJLRQV RI PRXVH (1D& %\ WHVW Lr@Qweddowir K R |
the channel region 8RB QVLEOH IRU WKH VWLPXODWRU\ HIIHluwb Bdméin was ¢itiSaRyUrwoR €l \ivi O
ENaC stimulation by S3969. Using molecular docking based on a recently published cryo-electron microsc@pypBtiirture of
6BWTH> @ ZH SUHGLFWHG D SXWDWLYH SEXQEMQ ZKDQBKVEZDNH Sy o FPARIRQ H
O R F D O LV k@ubitiintékfacel The docked ENaC-S3969 complex was analysed in atomistic molecular dynamics (MD) sin
D UHVXOW NH\ DPLQR DFLG UHVLGXHV IRU FRRUGLQDWLQJ 6 gehehof(thid3e&& ZH!
positions strongly reduced (R388H; R388A) or nearly abolished (Y406A; F391G) the S3969-mediated ENalatotisatlso. M
SUHGLFWHG WKDW 6 ELQGLQJ WR-WKX&P EfRddiriaivd] GondiKerdt vdth thid/ DitepEudtidn Vi
F\WWHLQH UHVL&GEXKBVWRE IRRUP D GLVXOILGH E U4 gelehtedEQAT MV atiQrniby\EBRI69/ tinlsE¥sZ
the disulfide bond was reduced by DTT. Thus, the predicted conformational change seems to be neceissady EblaS3969-m
stimulation. In conclusion, we have characterised the functional interaction of S3969 with ENaC at the molecularagvel. Thes
help to identify novel endogenous or pharmacological ENaC activators with potential physiological and therapeutic implication

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation), project number 509146&93, TRR 3
A4 to A.l. and C.K.).
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B 01-02
Mg-Protoporphyrin IX is a potent and specific inhibitor of human cardiac voltage-gated sodium channels

Mahdi Jamijlidohann Roes$|gBuido GesshegRoland Schoenkgefioshinori Hosl8tefan H. Heinemdnn

1 Friedrich Schiller University Jena and Jena University Hospital, Center for Molecular Biomedicine, Department of Biophysics
Germany
2 University of Pennsylvania, Department of Physiology, Philadelphia, USA

We have previously demonstrated that hemin (Fe(lIl)-protoporphyrin IX) inhibits cardiac ebtiagelgdaSNzhannels) with
an effective hafD[LPDO FRQFHQWUDWLRQ RI DERXW Q0 E\ LOWHUIHULQJ ZisWK W
in a reverse use-dependence phenotype, where depiolduizediariannel activity antagonizes channels inhibition. Here we explc
other metal protoporphyrins (MePplX) to discover biocompatible molecules that could funelidheasapmubic. Na
Various types of\Ndnannels were transiently expressed in HEK293T cells and the resulting currents were measured with the
patch-clamp method. The impact of various types of extracellularly applied MePpIX was measured using puiseyaoiauels desig
the reverse use-dependence. Single-site mutatiohSimwaiaintroduced by PCR-based methods.
We measured the inhibitory effect of 1 uM MePplXs oncaiitdiab-Mén application, resulting in the following potency rank order:
" *D § =Q ' )H ,,, 1 0Q ! &R ! &X 6Q 1L 0J3%f1.062 .10/ HCR-RSAWans RIVPpIQINowedL
no effect. 100 uM MgPpIX was used to characterize the reverse use-dependeakeuttatitmeodnery after 500-ms prepulse of
varying voltage yielded half-maximal voltages of -21.8 £ 1.1 mV for MgPpIX compared to -70m8irk (E€(Il)Pdbot)hdime
constants of block removal at 50 mV were 52.7 £ 1.6 ms and 8.7 + 1.1 ms, respectively. The tinheckafstapsroéreoltage-
dependent reversal were 0.14 s for MgPplIX &rcheris. Thus, MgPplIX exerts a much stronger impads chdniieels compared
to hemin because of faster on-rate and slower off-rate. The impact of MgPpIX was highly spetifi) tivecarelisicatNlapuM none
of the following channel types were inhibit@phb¢: Md..2, Nal.4, Nel.7, and N&.8. Mutation N803G in the S3/S4 linker of domain
Il strongly diminished the sensitivitywbfh®tennels for MgPplX, thus identifying this site as a major determinant for the subtype sp
The high potency of MgPpIX in inhibiting carcli@nidels is specific to the human isoform because/inbuséNeited by MgPplX
with an about 35-fold greatevd@ie. Mutation RN&-S802G, which converts the S3/S4 sequence in domain Il into a sequence fol
mNa&l.5, shifts thest@alue to that found for the mouse isoform.
Our study identified MgPplX, a naturally occurring compound and precursor in chlorophyll synthesisifesiatploiten oéhd szec
cardiac voltage-gated ¢tennels. Metal protoporphyrins such as MgPpIX may thus represent a vikb-slzssfaf Wdtage-sensor
modifiers with potential application in basic research or as lead structures for drug development.

References

[1] Gessner G, Jamili M, Tomczyk P, Menche BrrS€hBloshi T, Heinemann SH. Extracellular henensis ase-dependent gating modifier of cardiac
voltage-gated N\zhannels. Biological Chemistry. 2022;403(11-82):1067

B 01-03
Light-sensitive cardiac sodium channels for action potential studfiesdpus laevieocytes and HEK293
cells

Xhevat Berish@&ugena Sylaj, Christian V. Dahl, Christoph E. Miller, Thomas Zimmer

Friedrich Schiller University Jena, Institute of Physiology Il, Jena, Germany

Voltage-gated sodium channels play a critical role in the generation and propagation of action potigjateindemgitadleons

and cardiac muscle cells. These channels allow the flow of sodium ions across the cell membrane in respdaaditm depolarizs
the rapid upstroke of the action potential. In human atrial and ventricular cardiomyocytes, this initialdietpdldyzabiabis me
Mutations iIBCN5Athe gene encoding iNg were related to various life-threatening arrhythmias, like Brugada syndrome, C
conduction disease, and Long QT syndrome type 3 (LQT3).
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To gain a better understanding of the effects of LQT3 mutations on the action potential shape, vefitstbampletHddapsin-

2 (ChR2), a light-sensitive ion channel of the greehlaiggdomonas reinha@tiR2 responds to blue-light illumination with pore
opening, allowing a small influx of protons and mono- and divalent cafloB<CAR2 fudan channel was expresseienogiis
laevisoocytes and HEK293 cells. Two-microelectrode and patch-clamp experiments cobfirmexpériesamained unchanged

in the hN&.5-ChR2 fusion. In the current-clamp mode, we were able to generate action potentials by shiarbbtheskighegritses
systems. In a second step, we genetically introduced several LQT3 mutatiohsOhR2ecloizng region (A1330T, F1473C, deltaKPQ,
T1620K, R1623Q). Action potential parameters, like threshold potential, upstroke velocity, and action potential duration were
those obtained after expressing wild-typ&Ndr2, and (2) correlated to the distinct alterations in mutant channel kinetics. As tr
result, we found significantly longer action potentials in mutant channels generating a non-inactivating (pergiBieti3Current fre
deltakPQ). The size of this current fraction positively correlated with the action potential duration. Moreo&tiveehresbettimore p
potentials in mutant channels characterized by a depolarizing shift of steady-state activation. Surprisingly, soneésafithe muta
not result in a change of the action potential shape, despite prolonged QTc values in patients and altered0fiafi€&2digtics (Al
In conclusion, coupling ChR2 to voltage-gated sodium channels generates novel optical switches for action potgatiat studies.
model allows for structure-function relation studies of various wild-type and mutant channels and bears the poteémiragfor high-1
testing. Ongoing research is aimed at coupling other sodium channel isoforms to ChR2 and at transferrintp ooamptadjanetic toc
cell lines, stems cells and cardiomyocytes.

B 01-04
Biophysical properties of sodium channels in dopaminergic midbrain neurons defined by axonal projectic

Marle JahnkeJochen Roeper

Goethe University Frankfurt, Institut of Neurophysiology, Frankfurt Am Main, Germany

A diverse dopamine (DA) midbrain system is critical for key brain functions, like working memory, movementigemtastj -motivatit
based learning. Dysfunction of distinct DA subpopulations respectively contribute to major disorders such as Parkingmn disease
and drug addiction. DA release in each striatal territory depends on action potential discharge Patteesiions ejgetielyas local
striatal control mechanisms. To better define the axonal projection-specific electrical output of DA subpopllatmestibe biophy
of their respective voltage-gated sodilichgNaels need to be studied.

Previous studies investigated the differences between the functional characteristics ofawitagts-gatadiblain GABAergic and
DA neurons using nucleated outside-out patch (Seutin and Engel., 2010)chanvedl agtiait expression in rat DA neurons (Ding
et al., 2011). Another study compared thexNBUHQW YV SURSHUWLHYVY EHWZHHQ '$ QHXURQV RI
nigra (SN) (Yang et al., 2019). However, sodium current properties of projection-defined DA subpmpeldeédinetiaVberefore,

we combined axonal retrograde tracing with nucleated outside-out patch clamp recordings of labelled DA neBi6Nsnmcadult male
As a first step, we recorded voltage-gatedrévigs of the nucleus accumbens (NAc)core and NAc-medial shell-projecting
subpopulations. These two subpopulations in the VTA both belong to a fast-firing DA phenotype (Kavowlitret Zibu2Gi8et

al. 2021). Indeed, we observed no significant differences in the functional propetiesrabt{atindion 10-90% rise time (at - 20
mV): NAc core: 263.2 £ 43.5 ps, n = 11, N = 4; NAc medial shell: 251.1 + 36.6 ps, n = 22, N = 5; p = 0.84; inactivation 10-90%
20 mV): NAc core: 2.12 + 0.71 ms, n = 11, N = 4; NAc medial shell: 4.16 + Ol&rbsprn—021L, ftarrrent density (at - 20 mV):
NAc core: 22.6 + 8.1 pA/pF, n = 10, N = 4; NAc medial shell: 27.5 + 4.4 pA@;, m=@57/N Next, we will expléceriéat
properties in nucleated outside-out patches of a VTA subpopulation with a slow firing electrophysiological phenaitgpelsuch as N
projecting DA neurons.
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B 01-05
Sodium/hydrogen exchanger 8 affects proliferation and migration of HT29 human colon epithelial cells vi
modulation of intracellular pH

Ju Wang, Merle Gatz, Christian Ratiekina Nikolovsk&rsula Seidler

Hannover Medical School, Gastroenterologie, Hepatologie, Infektiologie und Endokrinologie, Hannover, Germany

Question

NHES8 is a N&t exchange transporter expressed in the gastrointestinal tract. Loss of NHE8 expression in the mouse intestir
reduced mucus production, altered gut bacterial composition, and enhanced expression of inflammatory cytokines. Reduced N
was reported in both human ulcerative colitis and colitis animal models. Ulcerative colitis as chronic inflammataiygezbndition i
by repeated injury of the colonic surface and requires constant repair via epithelial restitution. Therefomnpaetaddietdsed the
deficiency on intestinal epithelial restitution by accessing cell proliferation and migration.

Methods

HT29MTX cells, a human colon epithelial cell line, characterized by high NHE8 expression was useldnasdah &kpEBmenta
expression was knocked-down using shRNA lentivirus particles. The knockdown efficiency was verified by gPCR, Wes
immunofluorescence. The role of NHEB:mupdiion, cell proliferation, adhesion and migration was addressed in knock-down and
cells.

Results

Two clonal cell lines with ~40 % (HT29)saRINB0 % (HT29/shBNdéduction of NHE8 mRNA expression were selected for furth
experiments. The altered NHE expression resulted in more acidic intaopbutd fwHhe control cells. Cell migration was addresse
by wound scratch assay that showed significantly decreased migration rate in both shNHES cell lines when compared to the
the mock transduced cells. The difference in the migration rate became evident 3 h post-woundirtgeAndtitis tiarespoasd

cells started to flatten and form actin elongations at the leading edge. However, in the NHE8 knock-down cells tight actin accu
leading edge were detected, that remained unchanged even 24 h post wounding. Actin cytoskeleton remodetiag bed cell m
regulated by transientiptteases. In the control cell line, the front leading cells had a mareoatieel pditheir neighboring cells

in the back rows, while in the NHE8 knock-down cells this difference was smaller. Also at single cell level, NHE8 knock-down
decreased directional migration and velocity. In contrast to cell migration, both selected shNHES8 cell lines sheasedra signific
both cell proliferation rate and adhesion to collagen 1 coated surface

Conclusions

Restitution is the initial phase of mucosal repair, characterized by rapid migration and proliferation of the cells tithetestablish sul
Conceivably NHES8 localized at the apical membrane of intestinal epithelial cells facilitates their migration hékexfuldtiEg the pH
in HT29 cells creates more acidicepEficial for epithelial cell proliferation but impairing their migratory capacity due to de
cytoskeletal actin dynamics.

B 01-06
Evaluation of Mg-protoporphyrin IX as a specific inhibitonfobNaannels in non-excitable human cells

Mahdi JanijlMarwa Ahmed oshinori HosHRoland Schoenkestefan H. Heinemann

1 Friedrich Schiller University Jena and Jena University Hospital, Center for Molecular Biomedicine, Department of Biophysics
Germany
2 University of Pennsylvania, Department of Physiology, Philadelphia, USA

Fe+protoporphyrin IX (hemin) is a potent and specific inhibitor of cardiac voltage-gated sodiub) [djaRnelsgiNavestigations
revealed that Mg-protoporphyrin IX (MgPpIX) exhibits even greater potenty dtf@rsioNt 1l nM). Here we assessed the
usefulness of MgPplIX as a specific inhibi@rsotiNanels endogenous to non-excitable cells including cancer cells.
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Using the whole-cell mode of the patch-clamp technique, endagerents Ware measured in the human embryonic kidney cell lit
HEK293T and in the triple-negative human breast cancer cell line MDA-MB-231, derived fromsiatigggeensiagyntetiacinoma.
MDA-MB-231 cells express the neonatal splice variai, eniaspecific interference withSNa these cells alters their growth
properties [2,3]. As a control, variants of recombihardamiNda VX EX QLW YV ZH U H egé¢ed PIEK293Y WIGPpIR, \dilited |
from stock solution in DMSO, was extracellularly appliecyraedtdNevere measured during repetitive pulses to -10 mV at an interv
4 s. Solutions were chosen to largely suppres<it currents.

Human NA.5 overexpressed in HEK293T cells was nearly completely inhibited by 100 nM MgPpIX with a fkaofi®eeb eurrent bl
0.9% (n=6) within 10 min. Without transfectioouraeNadensity of 23 + 5 pA/pF was measured in HEK293T cells. This endoge
current was also blocked by 100 nM MgPpIX by 87.2 + 2.9% (n=5). Endagenous MBA-MB-231, measuring at 42 + 13 pA/pF,
was blocked by 89.6 + 0.9% (n=5) following application of 100 nM MgPpIX. For both cell lines, \tleradsyaisoushdaed a
reverse use-dependence typicalvbbNzhibition by metal protoporphyrins. The amount of block by MgPplX strongly argues th:
the largest fraction of endogenatNant in HEK293T and MDA-MB-231 originated fachdviaels.

While blocking effects were qualitatively similar between recombinant and eruthegereieisaNamall but consistent quantitative
difference was observed. We thus examined the impact of exogeBPoQIN&llDQ +(. 7 FHOOV ,Q ERWK FDVH
ZLWK 0J3S,; DSSOLFDWLRQ ZDV GLPLQLVKHG ZLWK UHVSHFW WeR. Th&KfiAdingé X E X
indicate that theNaVXEXQLWY PD\ KDYH D PR GXl@ame RteracicrSDFW RQ WKH 0J3S,;

This study demonstrates that MgPpIX is a potent and specific ivhihitbaahBla endogenously expressed in HEK293T cells. Sinc
HEK293T cells are commonly used as host system for the expression ofaringstNe inevitable background current carried by
endogenous a5 can be specifically inhibited without interference wittyptreer@izen the inhibitory potency ouariéats native

to MDA-MB-231 cells, MgPpIX may become a promising tool to modulate the function of this and other breast cancer cell type

German Reseach Foundation (GRK 2155).
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B 01-07
Expression of the N&t- exchanger NHES8 affects single cell behaviour of human mucus-forming colorectal
carcinoma cells (HT29-MTX)

Merle Gatzlu Wang, Ursula Seidler, Katerina Nikolovska, Christian Stock

Hanover Medical School, Department of Gastroenterology, Hepatology, Infectious Diseases and Endocrinology, Hannover, G

IntroductionThe N&H exchanger isoform 8 (NHE8) contributes to colonic mucosal protection by stimulating mucin production
in goblet and Paneth cells. NHES8 deficiency has been reported to promote inflammatory bowel disease in both mice and hum:
NHES8 expression is strongly inhibited in human colorectal cancer and loss of function results in increased tlHooa@vgrowth in |
the contribution of NHES8 to the metastatic behaviour of colorectal cancer cells remains unknown. We thereftmeestdeied the N
motility of human colorectal cancer cells at single cell level.
Methods and Result§he human colorectal cancer cell line HT29-MTX was used to analyse cell migration and invasion. Time-|
microscopy of undifferentiated HT29-MTX cells migrating on a collagen | matrix revealed that an 809sifific@ ktiyp ckenlaed
migration velocity and distance covered. Upon short-term serum deprivation, additbemtiBthrag growth factor (EGF) partially
rescued migration of the NHE8 knock-down cells. In 24-hour invasion experiments, NHE8 deficiesttut2 SoNiTvace ks
confluent hepatocyte layer (Huh7) with a marked delay and the number of invasive cells was reduced. FurtheyneaeépNHES d
an enhanced adhesion of fluorescently labelled HT29-MTX cells to the Huh7 cell layer, measured after 3 halss tifdraribation,
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proliferation was increased. Ratiometric pH measurements using BCEGEl/acdl theepliise technique in the absence of CO
showed a higher cytosolic pH in the NHE8-deficient cells, before and after acidification. Starting from this highéngNafter acidif
dependent pH recovery, and therefore the taiabhprolons transported, was lower in the NHE&@l&ficldng was not caused by

an actively altered alternative transport mechanism.

ConclusionAlthough the absence of NHE8 has been discussed as a precursor to colorectal cancer in ulcerative colitis and has
to lead to increased tumour growth, it is in fact the presence of NHES8 that promotes migration and Bovetsratethendidioence

in motility between NHE8-deficient HT29-MTX cells and their mock control is not caused by the modificatiolhedf i@ actively |
dependent, Hg&Oindependent pH regulation mechanism. Thus, our observations at the single-cell level, even though col
increased cell proliferation rate, point to a decrease in malignancy of NHE8-deficient cells regarding their metdity parame
migration and invasion.

B 01-08
Response of glioblastoma cells to acidic stress: aberrant regulation of ion dynamics and its impact on
intracellular pH

Jakob VanekKlaus-Daniel Cortés Franco, Maria Schilling, Stefan Griinder

Institute of Physiology, RWTH Aachen University, Aachen, Germany

The microenvironment of highly aggressive tumours such as the brain tumour glioblastoma multifornidiq @B&tdsaoften a
accumulation of metabolic waste products. Regardless of the acidic extracellular pH, GBM cells can maintain their intracellL
physiological range. However, the mechanisms regulating the intracellular pH, which enable GBM cells to thows,usr@er those
poorly understood.

In this study, we investigated the expression and function of the main acid extruding mechanisms in R54 GBM stem cells (G
the impact of acidic stress on their sphere formation rate (SFR).

R54 GSCs were incubated for 14 days at pH 7.4 or pH 6.6 to mimic isolated acidic stress. Subsequently, their transcriptome \
by RNA-sequencing. A comparison of the expression of genes involved in acid extrusion revealed that espacisfigri¢as/HCO 3.
(NBCs) were upregulated by chronic acidic stress.

To functionally study the relevance of these proteins for acid extrusion, and to describe the consequences of chronic acidi
balance, we imaged the intracellular pH by fluorescence microscopy.

Analysis of the intracellular pH recovery rate following an NH4CI-prepulse revealed that inhibiting NHE1 caditB&gmstmaased th
capacity.

Following chronic acidic stress, the cells not only had a higher steady-state intracellular pH at pH 7.4, but also aplhcreased
recovery rate. However, this increase in recovery rate was almost completely abolished after inhibiting NBCs.

It was already known that the SFR of individual R54 GSCs is decreased by an acidic environment. Here attounsasksaysphere for
demonstrate that adapting R54 cells to acidic stress for 2 weeks prior to the experiment diminished thetdeorearse Wwh8f/R. Fur
returned to physiological pH, the cells displayed an increase in SFR.

These results indicate that NHE1 and NBCs are involved in acid extrusion in GSCs and that NBCsrayacigie gilateiaha
contribute to an increased intracellular pH. Additionally, these findings imply that adapting cells to chronic acidic stress increa:
formation ability, suggesting that an acidic microenvironment may act as a driver of cancer cell aggressiveness and that inte
regulating mechanisms might provide a new therapeutic opportunity.

References
[1] Clusmann, J., et al. (2022). "Acidosis indditedeRé&Pdent death of glioblastoma stem cellsefsiagidbn channel 1a." Cell Dedt§&)is702,
London (GBR)
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[3] Webb, B. A,, et al. (2011). "Dysregulatedfeldt st@en for cancer progression.” Nat Rel {en&t1-677, Berlin (GER)
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B 01-09
Structural and functional diversity of novel voltage-gated proton channels

Gustavo Chave€hristophe Jardin, Christian Derst, Boris Musset

Paracelsus Medical University - Klinikum Nurnberg Medical School, Physiology, Pathophysiology and Biophysics, Nuremberg

Voltage-gated proton channgla(élpresent in a wide range of organisms, from unicellular organisms to humans. They play cru
in various physiological processes, including pH homeostasis, sperm maturation, B-cell receptor signallingf tireagspitatory burs
and are highly expressed in some malignant cangdaniilyeisdsmall compared to other voltage-activated ion chanioelilike Na
with species having only a sirfjlertdoding gene. However, our recent studies have broken this paradigm by discovering paralc
typical #1 channel within a single species, revealing previously unrecognized diversity. drtaseetsoerhiit typical biophysical
characteristics, including perfect proton selectivity, pH- and voltage-regulated proton conductance, and inhibition by div
Nevertheless, subtle differences in their functioning have been observed, potentially attributed to small but significant structur.
One notable example is the structural similarity of some paralogs to the regular pio®g ektrype2Hhannels2Hexhibits the
common voltage-sensor motif (VSM)dabfadnels, RX\WRxxR, but with the curious property of activating negatively to the Nernst |
for protons. This enables proton influx into the cell, depolarizing the membrane and potentially leading to thmotgmeatstion of a
Other paralogs, such &3 &hd k4, exhibit distinct structural features compafedrt&i2d H4 channels, the smallesthénnels

found in nature, possess a natural variation in the third gating charge carrier (K3) of their VSM, subdtifutindR8)e @rctietypa
other hand,vBl channels are the largest proton channels discovered thus {&r.chaeseldiharbor an atypical LPWRxxR VSM,
resulting in a disrupted channel that leaks protons even in the closed state and demonstrates weak Vqjtdyerdeperdtngs/o
similar effects were observed when altering the physicochemical ipedpedtigshofdic gasket of huwian H

Our findings, combined with electrophysiological characterization, provide valuable insights into the structural determinants t
functional diversity efitblecules. By uncovering the existence of paralogs and their unique properties, we expand ouv understa
channels and their roles in diverse physiological processes.

Kerscher'sche Stiftung to GC

B 01-10
Generation und electrophysiological analysis of a gain-of-function polycystin-1/polycystin-Zibetarome
channel

Tobias Staudneduthamas Khamseekaew, Linda Geiges, Christoph Korbmacher, Alexandr llyaskin

Friedrich-Alexander-Universitat Erlangen-Nurnberg, Institute of Cellular and Molecular Physiology, Erlangen, Germany

Autosomal-dominant polycystic kidney disease (ADPKD) is caused by mutations in the PKD1 or PKDZ gstive t@RiGd)for po

polycystin-2 (PC2), respectively. Mutations affect PC1 in ~85% and PC2 in ~15% of ADPKD patients. Coedicindliskatis have
regarding the functional interaction of PC1 and PC2. Intriguingly, recently published structural data indicate thanRC1 and P
heterotetrameric ion channel with a 1:3 stoichiometry, in which PC1 directly contributes to the channel pore. Structats-based at
that three amino acid residues of PC1 (R4100ariRU#HAZ11) and two amino acid residues oResadbuRIC(L677, N681) block the

ion permeation pathway [1]. We hypothesized that substituting these putative pore blocking residues by alanines has a gain-o
on the PC1/PC2 heteromeric ion channel. Alanine substitutions were introduced to wild-type (WT) PC2rardtaofCR€rminal fr:
(PC1-CTF, amino acid residues 3049-4303) using site-directed mutagenesis. WT or mutant PC2 was heterolegopsiy expres:
laevioocytes with or without co-expression of WT or mutant PC1-CTF for functional analysis using the two-pleatiodgualtage cl:
Sodium inward currents were measured in the absence of divalent cations in the bath solution. Monovalent cation selectivity w
replacing bath sodium by lithium or potassium. As reported previously, alanine substitutions in PC2 (L6774 ¢d&8DA) resulte
function (GOF) construct, which produced significantly larger sodium inward currents compared to those mediated by WT
expression of WT PC1-CTF with WT PC2 or GOF PC2 significantly decreased sodium inward currents, prdaiiyofiue to tr
heteromeric PC1/PC2 channel complexes with reduced ion permeability. In oocytes expressing a PC1-CTF mutdhi (R4100A R
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alone or in combination with WT PC2 no detectable sodium inward currents were observed. In contrast, coFeRdd€lén of PC.
R4107A H4111A)with GOF PC2 led to a fourfold increase of sodium inward currents compared to those olessived@GDdocytes ¢
PC2alone. Thus, to achieve a GOF effect on the heteromeric PC1/PC2 channel it was necessary to mutate the pore regions c
PC2. Interestingly, monovalent cation selectivity of this GOF PC1/PC2-complex was significantly different frowtetitht of GOF
heteromeric PC1/PC2 ion channels conducted sodium, potassium and lithium equally well, whereas the homgimleited®C2 cha
a clear preference for potassium oversodium or lithium. These results support the hypothesis that P@tanmdriRG@faim ket

complex and both contribute to its pore. Moreover, they suggest a regulatory role of PC1 duektdhieschlaitityetopblec The

generated GOF PC1/PC2-construct may serve as a useful model to explore the ion channel function of the PCstBdi2scomplex i

This study was supported by a grant from the IZKF Erlangen (subproject F8 to C.K.).
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B 01-11
The sodium-coupled neutral amino acid transporter SNAT2 promotes alveolar fluid clearance and regula
alveolar epithelial cell homeostasis in acute lung injury/ARDS.

Juliana Falivene&sarah Weidenfeld, Wolfgang Kuebler

CharitétUniversitatsmedizin Berlin, corporate member of Freie Universitéat Berlin and Humboldt-Universitéat zu Berlin, Institute
Physiology, Berlin, Germany

Inhibition of alveolar fluid clearance (AFC) and increased alveolar epithelial cell (AEC) apoptosis are hallmarkswf/ARDS/ac
AFC inhibition results from dysregulation of epittraliaiidet and promotes fluid accumulation in the distal airspaces resulting in imj
gas exchange and respiratory failure. Despite the central role of the epithelial sodium channel (ENaC), do%thsdisitivas amilo
and activation of ENaC failed to attenuate pulmonary edema in clinical trials, suggestintatispodtrsr iy provide novel
therapeutic targets. One such transporter fsctihgolda neutral amino acid (AA) transporter SNAT2: a System A transporter of the
gene family, which transports one neutral AA along witVemgpiahesized that SNAT2 may contribute to AFC thrtnagisjitsrNa
function, while promoting AEC homeostasis and prevent excessive autophagy and apoptosis through its AA transport functior
In vitrogPCR identified SNAT?2 as the highest expressed System A transporter in AECs. In lirdendthSiNgotedhigkgulation in
AEC injury, we found SNAT2 to be downregulated in AEC stimulated with soluble mediators mimicking the inflammatory and i
RI $5'6 ,QKLELW LiRethyRmirgoishutiricsacid (MeAlB) or SNAT2 siRNA-mediated knockdown reduced transport of
across AEC and increased AEC apoptosis. Analogously, MeAIB stimulation of precision-cut lundg €8&HP @IS fincneased

the number of GRRells as compared to untreated PCLS, indicating induction of autophagy by SNAT2 inhibition. Similarly, SNA
induced markers of autophagy and apoptosis in primary AEC. In isolated perfused mouse and rat lungs

(IPL), pharmacological inhibition of SNATs impaired AFCSlaB8aRl(pafrtial SNAT2 deficient) mice developed higher wet-to-dr
weight ratios (W/D) as compared to wild type (WT) mice in response to hydinostgiRAstrafssr LPS-induced 24€88a2 mice

had increased BALF protein content and increased pro-apoptotic CHOP egpress@odmpared to WT mice.

Our findings suggest a dual protective role for SNAT2 as a functional tranapdrtexuimalNeA in pulmonary epithelial cells with a
critical role in AFC and alveolar epithelial cell homeostasis.

Supported by the German Research Foundation, operating grant KU1218/11-1.
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B 01-12
Zymosan activates the toll like receptors TLR2 and TLR5

Stefanie Reutet Kristina Hergldana DomrHRalf Mrowka

1 Universitatsklinikum Jena, Exp. Nephrologie, KIM 11, Jena, Germany
2 Tharinger Innovationszentrum fir Medizintechnik Losungen, Thimedop, Jena, Germany

Question

Zymosan is a cell wall preparation of tHeapehstromyces cerevis@esisting of glucan, mannan, protein and lipoprotein componen
Zymosan is recognized by receptors of the innate immune system, like Dectin1lA and Toll-like receptdesy (@leRs)n{ELIRE are
the recognition of microbial pathogens and belong to the group of pattern recognition receptors (PRRsplehicagisgatangrucial r
the innate immune system. Microbial pathogens like bacteria, viruses and fungi carry a huge number of microltabgénictures ne
associated molecular patterns (PAMPSs). By binding these PAMPs TLRs initiate a signaling pathway which results in the activz
transcription factors. It is not fully clear in detail which TLR is involved in the recognition of the fungal component zymosan.
Methods

To investigate the activation of TLRs by the fungal cell wall component zymosan and other ligands we generated HEK293 luc
cells. These cells stably expressa® Nénsitive promotor to control firefly luciferase reporter gene transcription. Furthermore |
luciferase reporter cells were stably transfected with single TLRs. TLR activation and signaling induces the activation and trar
transcription factor 3~ NFe® binds to a designed sensitive promoter element consisting of three different consensus sequenc
NFaB subunits p65 and p50 and activates the firefly luciferase generation. This results in the generation of bioluminescence il
investigate the activation of TLR2 and TLR5 by different microbial ligands HEK293 reporter cells widtR tigatests Wi8L the
flagellin and zymosan.

Results

We show a concentration dependent activation of HEK293-TLR2-CD14 reporter cells and H&2U3-aft&Shepiiratment with
zymosan. Zymosan-induced luciferase activity in HEK293-TLR5 reporter cells was inhibited by TLR5 antagonists.
Conclusions

The fungal cell wall component zymosan is an activator of TLR5 signaling in a dose-depsfigan reafiagelim. TLR5 may is
involved in the activation of the innate immune system after recognition of fungal compartments

We thank Silke NoRmann, Christiane Pilz and Konrad Fischer for technical assistance cell culture.

B 01-13
The organic cation transporter 3 (OCT3) as a histamine transporter in granulocytes

Moritz PerneckeMiriam Dibos, Sophie Gotz, Rita Schréter, Giuliano Ciarimboli

University Hospital Munster, Medical Clinic D, Experimental Nephrology, Miinster, Germany

The organic cation transporter 3 (OCT3) is a polyspecific transporter responsible for the mosatinest axfrosgathie plasma
membrane. One endogenous OCT3 substrate is the monoamine histamine, whose production by granulocydes snaktas basc
cells is an important step in the development of type | hypersensitivity. A specific histamine transporter has raryibiseen ide
reason, we investigated whether OCT3 is involved in histamine release by basophils, and whether it plays a rol@idallergic r
this, bone marrow cells (BMC) were isolated from wild type mice (WT) and from mice with an ubiquitous gér{eticTeletion of C
BMC were differentiated to basophils by incubation with IL-3, the most important growth and activating factor foelbasephils. Hi:
in supernatant of BMC was measured by an ELISA with/without IgE/anti-IgE incubation. Furthermore, the eatesmeliitig in a co
model induced by 2,4-dinitrofluorobenzene (DNFB) was compared inMflicnd-Daiy3 histamine release by the human basophilic
KU812 cell line incubated or not with IgE/anti-IgE in the presence or not of the OCT3 substrateybd-iphiitdpgridinium MPP

or corticosterone, respectively was measured. Stimulation of BMC isolated fromriicie dnydIgEZaiRi-IgE incubation provoked a
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significant release of histamine, which was significantly lower in BM@feenthac it from WT mice (mean+SEM: 31.1+2.6 n=1-
Vs 76.7£3.5 ng histamine/mg protein, n=12, respectively). Furthermore, application of DNFB indseeslliagtrondértban in
OCT3 mice (10.46+0.72 mm, n = 13 vs 3.2£0.54 mm, n = 13, respectively). Histamine release in the KU812 cell line was
stimulated by IgE/anti-IgE incubation (159.4+6.9% , n = 13, compared to controls, which wedd#artafl GPBjrongly
increased histamine release to 283.2+9.2% (n=9), while addition of corticosterone suppressed its stimulation Th@8&+8.6 %,
results suggest that M&an OCT3 substrate trans-stimulates the transporter, in this way increasing OCT3-mediated histamir
while corticosterone inhibits this part of histamine efflux from the basophils. Taken together, these results suggest that OCT3 n
a part of histamine release by basophils and may be the long-sought histamine transporter in granulocytes.

Supported by the DFG (CI107/14-1).

B 01-14
The voltage-gated proton channel discovers its family

Boris Musset

Paracelsus Medical University, Center of Physiology, Pathophysiology and Biophysics, Nirnberg, Germany

Question

A little over four decades ago, the first voltage-clamp recording of the voltage-gated pkatdra cteemmesepech field. Almost two
and a half decades later, the discovery of the channel's gene paved the way for further advancetimgnits ibiopldgsitain
properties, structure, function, and physiology. Nevertheless, the field of proton channels continues to expand, with sever:
guestions remaining.

Methods

We showcase our progress in understanding the structure and function of the proton channel. By integrating molecular dynan
with patch-clamp recordings, we focus specifically on investigating the gating mechanism of the proton channel. Ciefindings ¢
intricate relationship between the channel's structure and its functional properties.

Result©ne significant characteristic of the voltage-gated proton channel was the observation that each speciessessesned thus
only one gene responsible for coding the proton channel. In this study, we present the discovery and characteraadion of thi
independent genes coding for proton channels within a single species, Aplysia californica. Aplysia californica is a well-este
organism for studying neural plasticity.

Conclusions

Lastly, we propose a potential evolutionary path for the proton channel, drawing upon the accumulated knowledge in the field.

B 02 | Calcium Dependet Signaling & Methods

B 02-01
Vasopressin modulates calcium oscillations in adrenal cortex via V1a receptor

Hoang A. Dirii Kerim MutigJte SchéllPontus B. Persad@abriel Stolting

1 Berlin Institute of Health at ChAfi&ersitatsmedizin Berlin, Center of Functional Genomics, Berlin, Germany
2 CharitétUniversitatsmedizin Berlin, Institut fiir Translationale Physiologie, Berlin, Germany

Aldosterone is critical for renal sodium and potassium handling thereby participating in the arterial pressure eggaaifon and |
intact extracellular potassium concentration. Angiotensin Il (Ang Il) and increbsedspiedoms Ko classical stimuli for aldosterone

production and release in ZG cells of the adrenal gland. The stimulation is mediated by calcium influx vialtéggpgatatl L-type
calcium channels (VGCC) resulting in transient calcium oscillations, wB& @by ype €alcium channel is postulated to play a majo

role. Vasopressin (VP), often referred to as the antidiuretic hormone, has been shown to modulate the aldosterone plasma le\
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the underlying mechanisms remain poorly characterized. The present study addresses the hypothesis tleatty/ Ih exdigotlirect e
ZG.

We combined localization studies with RNA sequencing and calcium imaging recordings in murine adreird ttencisdauoharacte
response to VP and identify the relevant VP receptor type. Using selective blockers of T-t{iseaod LG déBcent mice
(Ca3.2h) we assessed the balance between T-type and L-type calcium channels in mediating the VP action.

Immunofluorescence labeling using an antibody to vasopressin V1a receptor (V1aR) produced signakh@ralltimeacdemnes of
cortex, whereas application of antibodies to V1b- or V2 receptor types yielded no detectable signals. RNAkoeipressjoavealed
of AvprlanRNA (encodes V1aR) in adrenal cortical cells. In line with the localization data, acute applicationarEdPrumifreshly pre
adrenal slices elicited calcium oscillations in ZG in a dose-dependent fashion. The character of obserted/ Paleflentezsiimnse
pattern of well-established stimulation by Ang Il. Selective inhibition of L- or T-type VGCCs suggdxitu ¢éaloivancbanoél
types in the VP signaling. Moreover, evaluati@?ohiize revealed no deviations in plasma aldosterone levels suggesting a ce
evolutionary redundancy for the two channel types.

Our data thus far demonstrate VP-induced stimulation of ZG activity mediated by V1aR activation andhcaktiypa anfllix via bo
type VGCCs. These events are expected to result in enhanced aldosterone secretion and release thus desezaitngyifurther che
Vivo

B 02-02
Calcium oscillations regulate endocytotic albumin uptake in subdermal adipose stem cells nherived fro
human patients of different age.

Tanvir MorshédAnne Bernhaidilaria Wartenb&idgeinrich Sader

1 Justus Liebig University GieRen, Physiology, GieRen, Germany
2 Friedrich Schiller University Jena, Cardiology, Jena, Germany

Question

Intracellular calcium oscillations of unknown function occur in human adipose tissue stem cells (hASCs). The takesntestudy wa
relate intracellular calcium oscillations to albumin import processes in hASCs

Methods

Intracellular calcium was evaluated by fluo-4 microfluometry and confocal laser scanning microscopy (cLSM).reipbatteddf album
using fluorescence labelled Albumin-Alexa 594 and cLSM.

Results

In the present study, calcium oscillations were recorded in hASCs from subcutaneous fat tissue derived fromagati@tts of incre
34yr, 35-49yr, 65-80yr). Cell doubling times of hASCs increased with patient age. Spordaitietioasalcaumed in all age groups,
oscillation frequency decreased and spike duration increased with patient age. In serum-free incubation medium calcium o«
absent, but could be induced by addition of either fetal calf serum, albumin, IgG or an antibody agaetster (flecRajalRich

is involved in the recycling of albumin and 1gG. Consequently, FcRn expression was demonstrated in ASCs of all age classes
analysis. The uptake of fluorescence labelled albumin was abolished by the calcium chelating agent BAPTZe tlemtsyore-oper:
(SOCE) inhibitor SKF96365, the calcium sensing receptor (CaSR) inhibitor NPS-2143, the macropiyitooyiakisiim bikdiods
wortmannin, and the caveolae-dependent endocytosis inhibitor genistein.

Conclusions

In summary our data suggest that calcium oscillations in human ASCs regulate albumin uptake and presumably IgG recycling

This work was supported by the German Research Foundation (DFG) (grant no. WA 1087/8-1).
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B 02-03
Pacemaker currents of R5 neurons and their role in sensory filt€iogdphila melanogaster

Anatoli EnderRaquel Suarez-Grimalt, Davide Raccuglia, David Owald

Charité-Universitatsmedizin, Institute of Neurophysiology, Berlin, Germany

Over the day we are bombarded with external stimuli, most of which gets filtered out in muextraict inebeléorally relevant
information. Sensory filtering is active even during sleep and only salient stimuli can wake us up. Althougigisomaraf the bre
circuits involved in sensory filtering are known, the underlying neuronal mechanism remains poorly understood.

Sleep is highly conserved and can be observed in vertebrates as well as in invertebrates. Recently, we discovensdrslow wav
the R5 network of the ellipsoid body, which encodes sleBpodaphkilm melanogafle?]. We found that at a single cell level R5
neurons discharge slow rhythmic bursts of action potentials at frequencies at around 1 Hz. Periodic activitfteatgemerafeztlls are
by intrinsic membrane currents which have been shown to be able to establish neuronal signakfittgpetfidsrefdtbat periodic
activity patterns generated by intrinsic membrane currents in R5 neurons are important for sensory filstuidyg wa finst @iesent

to identify putative pacemaker currents in the R5 systemviWeatisie clamp recordings to characterize the neuronal intrinsic proper
and the mechanisms underlying the rhythmattérmgfR5 neurons.

JLUVW UHFRUGLQJYV LGHQWLILHG QHWZRUN LQGHSHQGHQW DF Welouk ksultsQ 5
indicate that tbrosophil@-type Ga channel is involved in the cell intrinsic pacemaking mechanism of R5 neurons. Eventually, v
understand the role of the identified ion channels and their pacemaking function in sensory filtering and the behavior of the an
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B 02-04
South american rattlesnake toxin blocks high-voltage-activated calcium channels

Markus EicheldingefFrancisco J. Castilla Porras, Patricia Hidalgo

Forschungszentrum Juelich, Institute of Biological Information Processing (I1BI-1), Julich, Germany

The author has objected to a publication of the abstract.

B 02-05
A novel state-dependent inhibitor of N-type channel (DP-2) Orally Available to Relieve Neuropathic Pain

Gustavo A. Guzmardanine KutzséhBieter Willbékd

1 Forschungszentrum Jilich, Institute of Biological Information Processing, IBI-7: Structural Biochemistry, Jilich, Germany
2 Heinrich-Heine-Universitat DUsseldorf, Institut fur Physikalische Biologie, Dusseldorf, Germany

BackgroundThe first line of drugs for managing neuropathic pain (NP) are antidepressants, anticonvulsants felitsyeshdby topica

potent opioids. However, patients frequently do not respond to the classic treatment mentioned ab@ve) VoltabletgateCa

calcium channel (VGCC) is a validated target for managing chronic and neuropathic pain. Thus, anothetialterNRtivgetideug to r
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Ca2.2 channel-blocking peptide, Prialt (SNX-111, ziconotide). However, Prialt must be delivered intrathecatitared doestantl
to its narrow therapeutic #fd@kus, the aim of our investigation is to develop highly potent and selective N-type blockers adn
orally to manage NP without side effects.

MethodsThe whole-cell patch-clamp technique was used to demonstrate the effect of a new drug ca (hdlaie ereané&diDeric
SHSWLGH RQ YDULRXV 9*&&V :H XVHG +(.1a2(CGH O OM(CdW D EDRMBCRI.B) IHPNiaeL Q J
variants. G&2 was transiently transfected with Lipofectamine 2000 expressed in tsA201 cells.

Results:Our data demonstrated that DP-2 potently inhibited channel ionic currents megiatedbyabe-Gependent and reversible
manner with submicromolar potegsf 166 UM * 0.13 uM). Applying 1 uM, DP-2 led to 54 % inhibition of the current and did no
a significant change in the voltage dependence of activation properties. Furthermore, the blocking characteristic of DP-2 w
different holding potentials (HP) and frequencies. Our data demonstrated that DP-2 had a mefegiotenwabicakiae positive
potentials, i.e., &0 mV, approximately 77 % of the current was reduced, and 56 % recovered. In contrast, DRx@gafipbed at mc
potentials (-100 mV) inhibitgtl Zeurrents by about 48 %. Thus, these data suggest a state-dependent blocking mechanism for
time constant to achieve a similar inhibition during 1 uM application showed a linear frequency-é¢ preadéntuhistionds Hz

(14. 6 s), 0.1 Hz (10.01 s), and 0.5 Hz (7.2 s). Further analysis revealed that DP-2 did not affect the channel in theaksting sta
remarkably affect the transiently expresd3@dcBannel at 1 pM and 10 pM. A minor inhibition of 20 % and 6.5 % of the curren
observed when 1 pM was applied tothé, @ad G2.3 channels, respectively. A ten-fold higher concentration of DP-2 signific
reduced the @al, and G2.3 -mediated ionic currents by about 70 %, and 25 %, respectively.

ConclusionDP-2 is a novel therapeutic agent that can be expected to have a broader therapeutic window than the calcium ch
ziconotide. DP-2 is a state and use-deper@l@rdalaum channel blocker that shows higher seleciRythanGlae @al, C&2.3,

and C@.2 channels at submicromolar concentrations.

We are grateful to David Adams, who kindly provided the stableZ&|lG&2,Gand G2.3.

References
[1] Patel R, Montagut-Bordas C, Dickenson AER({Ridib8)channel modulation as a target in chramitrglaiBre) Pharmacol
2] Jain KK (2000) An evaluation of intrathecakZiooti@itteatment of chronic pain. Expert SgnDnvgs

B 02-06
Cacnaltg772Metice with PASNA syndrome

Gabriel StoltifngHoang An DinMarina Volkericole Hellmigulia Schewd uise Henniék&ric SeidelHerbert
Oberaché&rdunhui Zha®idRichard P. Liftdnris UrbanMelissa Lofdviarion Rivakaifimothy Nottplite I. Schbll

1 Berlin Institute of Health @ Charité - Universitatsmedizin Berlin, Center of Functional Genomics - AG Hypertension and Mol
of Endocrine Tumors, Berlin, Germany

2 Medical University of Innsbruck, Institute of Legal Medicine and Core Facility Metabolomics, Innsbruck, Austria

3 Yale University School of Medicine, Department of Genetics and Howard Hughes Medical Institute, New Haven, USA

4 The Rockefeller University, Laboratory of Human Genetics and Genomics, New York, USA

5 CharitétUniversitatsmedizin Berlin, Transgenic Technologies, Berlin, Germany

6 CharitétUniversitatsmedizin Berlin, Animal Behavior Phenotyping Facility, Berlin, Germany

7 Yale University School of Medicine, Section of Comparative Medicine, Yale Genome Editing Center, New Haven, USA

Somatic gain-of-function mutations in the L-type calciumvdhdruael Gause primary aldosteronism (PA) due to the occurrence
adrenal aldosterone-producing adenomas (APA) and micronodules. Germline mutations are also resuhlemitheasongiles
disorders such as PASNA syndRAyseizures angeurologiebnormalities). We generated mice carrying the heterozygous lle772I
mutation (Het) which, in humans, is found in APA as well as in PASNA syndrome. Het miceragireainahleatly repquiring in
vitro fertilization. Newborns showed higher mortality than wild type controls and were smaller and lighteagehéntreeeliray adult
calcium signaling in the adrenal zona glomerulosa was enhanced and the aldosterone:renin ratio in the danamplet® increas
aldosterone suppression by a high salt diet confirmed the diagnosis of primary aldosteronism. Seizures could be elicited folloy
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using ketamine and xylazine. Het mice showed hyperlocomotion, impaired coordination on the rotarod and defici@ral nest co
administration of the L-type calcium channel inhibitor isradipine decreased intracellular calcium concentpatitoslar tfaheG
baseline - as well as reduced serum aldosterone levels and improved the rotarod performance of Hebatent ¢eldtivls.to un
Treatment with dihydropyridines may thus represent a therapeutic strategy for the treatment of /A dnonaésduRAS NAItations

in Cal.3.

B 02-07
Orail modulates vitamin C-dependent collagen release from pancreatic stellate cells

Rieke Schleinhegélbrecht Schwab, Zoltan Petho

University of Munster, Institute of Physiology Il, Miinster, Germany

Question

The collagen-rich fibrotic stroma is a hallmark of the pancreatic ductal adenocarcinoma (PDAC). In PDAGN&broals promc
invasion, and it hampers therapeutical drug delivery. The main drivers for pancreatic fibrosis are pancreatjc \dthbate cells
activated, PSCs produce excessive amounts of a collagen-rich extracellular matrix (ECM). It is known that vitamin C pron
synthesis. However, little is known about the fine-tuned regulation of ECM release from PSCs. We hypothesize that collage
Ca*+dependent, and that vitamin C is involvedattiependent regulation. In a first step, wehestahtiedel to obtain stellate cell-
derived matricesvitroBased on that, we modulated the culturing of pancreatic stellate cells to assess the role of vitaéthin C and
channel Orail in the regulation of collagen release.

Methods

We induced matrix forméatiaitronith the human PSC cell line PS-1. The composition of the PSC-derived ECM was analyzed w
spectroscopy. Cell-derived ECM was visualized and quantified with CNA35-tdTomato, a fluorescently labeled bacteria-de
adhesion protein. The same staining was applied to visualize the distribution of intracellular collagen in PS-1 célemiSticaddress
role of vitamin C in collagen release we perf@trimeag®e in PSCs. The role of Orail in collagen release was assessed by anal
the impact of channel inhibition on the PSC-derived ECM and by performing vitamid*@QydepegderdeCOrail inhibition.

Results

We found that PS-1 cells produce large amounts of ECM composed of glycoproteins and multiple collagens which build up a
dimensional matrix network. Stimulating PS-1 cells with vitamin C greatly increases matrix quantity. Single-cell imaging of CN
stained PS-1 cells revealed that vitamin C promotes a shift of collagen-containing vesicles towards the cell membrane resul
release. To analyze whether vitamin C modulates collagen exocitdgigende@amanner we perforniedn@ging and showed

that vitamin C induced @dlux into PSCs. Next, we investigated witettarals known to be functionally expressed in PSCs mig!
contribute to the vitamin C-dependent regulation of collagen Weesgteened for different channels andafotinedinhibition of

Orail reduces collagen deposition. Mechanistically, we revealed that the vitangin@eixdhuioellSI2s is attenuated when Orail is
inhibited.

Conclusions

In conclusion, we established a paweiftdnodel to mimic ECM synthesis and showed that Orail modulates the vitamin C-dep
collagen release from PSCs.

RS was supported by a scholarship from the Medizinerkolleg (MedK) Munster.
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B 02-08
Automatic detection, localization, and classificationZ2dfél@ase events in cardiomyocytes with a deep
learning-based approach

Prisca Dot} Miguel Fernandez-Teh®iiradoslav JanigeRablo Marquez-Neiarcel Wullschlég&aphael
Sznitmaih Marcel Egder

1 University of Bern, Department of Physiology, Bern, Switzerland

2 University of Bern, ARTORG, Bern, Switzerland

3 Instituto de Biomedicina de Sevilla (IBiS), Hospital Universitario Virgen del Rocio/CSIC/Universidad de Sevilla, Digpartament
Médica y Biofisica, Seville, Spain

Question
The release of €&om intracellular stores, which manifests as loéalededsesevents, plays a crucial role in regulating cardiac musc
contraction. Dysregulation &f<@galing can lead to various health issues, including arrhythmias and cardiac hypertrophy. Tl
distinguishing between distinct types of spontatteeleaSaevents occurring during diastole, swttsparka[l] and €auffs
[2], is essential for understanding their impact on disease development. However, localizing‘aettalsssignts Can be time-
consuming, especially with full-frame confocal imaging [3]. We propose an efficient automated model basedechdeppetearning
to address this challenge.
Methods
We analyzed fast xyt confocal imaging data of cardiomyocytes loaded with a calcium-sensitive fluorescent dye. We sem
annotated subcellulat*@aents in 43 recordings. Initially, we obtained a binary events segmentation through processing and
Then, we manually corrected the segmented movies and classified ther eparis,a3&paffs, and €avaves.
We trained a DL model based on the UNet architecture [4] to localize anetlelassijv€ats automatically. The model's output was
further processed to eliminate artifacts and obtain individual event instances. Figure 1 illustrates our pipeline.
Matching the model's detected events with annotated instances, we computed precision, recall, geteeitagard aelignment
of detected event classes with annotations. ,Haligsting the segmentation2ofelizase events presented challenges due to factors
like Cé&t diffusion influencing border delineation and a low signal-to-noise ratio in several samples. To address this, we asked
annotate ten frames, enabling us to assess inter-gdosahility. We measured agreement between observers (humad titemodel) al
majority vote of the other observers using Cohen's kappa, which accounts for chance agreement.
Results
Across all types of?Caelease events, the average precision was 0.59, and recall was 0.57. Regardless of correct classific
percentage of detected events was 75.1%. Additionally, 75.1% of the detected events belonged to the ehivect elesaplégure 2
of the model's output.
Our analysis revealed no statistically significant difference between the results obtained with our model and theuatuzn expert:
of 0.775 obtained from the Kruskal-Wallis test on the agreement between dltfubseaj@is/arte.
Conclusions
Our results demonstrate that our DL-based model is a valuable tool for detecting atidalkasiygngrain cardiomyocytes,
achieving comparable performance to human experts. It offers a fully automated approach that significantly @tivegsitbd time ar
compared to manual annotation methods.

Figure 1

Pipeline illustrating the proposed model for arlkiyaing ftonfocal

Ca*fluorescence recordings. The analysis generatpsitwouies:

one for localizing and classifytge&ase events, and another

displaying numbered event instances. The input ifalyepiotesse

by the DL model, which produces as outputs piiababiliipns for

each class (background: sparks, Capuffs, and €a

waves). Subsequently, the outputs undergo deebgingrto separat
different event instances and classify them gccordingl
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Figure 2

Qualitative performance of the proposed modekdrsEetecfrom tw
test recordings. A) Original frames from the rdiff@esnardered tir
steps, with asterisks denoting dye loading artfactstaByd frames
showing different types &fi€kease events (greert: §garks, red:
Ca+puffs, purple: €wvaves). C) Predicted frames with the same
coding. It is possible to observe variations inesveetve&en annota
and predicted frames, even for correctly peeditte(e.g. the€a
wave in the bottom three frames).
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B 02-09
$ SRO\PHU SDUWLWLRQLQJ SUREH RI DHURO\VLQ:-V DVWRQLVKL

Ishan GhaiHannah Altenbach, Jan C. Behrends

Department of Physiology, Faculty of Medicine, University of Freiburg, Freiburg, Germany

The pore formed by the bacterial toxin aerolysin has been shown to be of outstanding sensitivity wineolesee asressindhe
particular, due to a strong interaction with both neutral and charged polymer analytes (moleculasizey)efi¢nBarlywack by
disperse poly (ethylene glycol) (PE&)1800 g/ml with monomee4¥ g/ml) resolution [2] was shown to have superior resolution w
this pore [3], leading to subsequent applications for the sizing of short polynucleotides awclpdlygangihitzegivhl, respectively)

[4]. In all of these studies, it was noteddatrast to the alpha-hemolysin pore the aerolysin pore was unaffected by any of the al
no matter the polarity and amplitude of the potential bias, when they weretrarsmrhpattmeent, suggesting that for unknown
reasons these polymers were able to enter the beta-barrel structure onlgiggMiaGdi tiRSHQLQJ WKURXJK WKH
into thdransside beta-barrel. This is particularly surprising because some of these analytes have been clearly shown to be
through the pore ind¢hransdirection at suitable driving voltages (e.g. Ref. 1 in [4]).

Here, we begin to investigate this problem using a classical approach [5] with dispersed solutions.@it PR obumaentrathdns
(10% wi/v) under conditions (0.5 M KCI), where polymer-pore-interaction is minimized, as evidencedebistiie phisssce of r
Aerolysin was added to oigeqompartment of a classical vertical bilayer chamber and insertions were followed over time with
biastrans) and current step sizes converted into conductance. Using this protocol, it is highly unlikely that aerolysin pores wo
WKH 3ULY Hténgcbhip&tménQ WKH

The average single aerolysin pore conductance was 251 + 23 pS (S.D.), in agreement with the literstnteisgiite, PBe pr
conductance was significantly reduceg800ML000, and 1500 g/mol but remained at control Jevad@6; B¥00, and 6000. In
contrast, with PEG presiside, reduced pore conductance was only fawr@Dfbaiml 1000 while PEG 1500 had no significant effect
These preliminary results suggest a significant difference in the steric/entropic barrier for PEG partitioaimdfrbeswesd the
HQWU\ RI DQDO\W H-¥Yarte) Wirtheb ilvesRdationLiQuhderdy \1é Metermine whether this difference can account
complete lack of interactiortraitbside analytes in the earlier experiments.
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Conductance vs PEG Plot
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B 02-10
Evaluating whole cell and single channel data from Patch Clamp experiments with Igor Pro

Friederike StumpffDavid Mannéck

1 Health and Medical University Potsdam, Physiology, Potsdam, Germany
2 Freie Universitat Berlin, Veterinary Anatomy, Berlin, Germany

Question
Evaluating patch clamp data tends to be very time-consuming. The tools provided by commercial software aierteljpful, but r
particular, intuitive macros are lacking that allow a rapid representation and statistical evaluation of whole cell aothsipgle chan
data with a step-by-step introduction for use by beginners in scientific data evaluation (e.g. medical doctorafestitterdgs). Furt
routines for evaluation of single channel conductances in asymmetrical solutions are not generally available.
Methods
The commercially available program Igor Pro was used to program macros for evaluation of whole cell and single channel dai
HEKA Patchmaster software. In measurements, a low frequency voltage protocol was used to monitor solution ciangés, autom
by a high resolution protocol for analysis of current kinetics (whole cell) or single channel activity.
Results
To allow an overview of the data, routines were programmed to allow automatic labelling of data with the gedutioaseses. All im
could then be adjusted to a common scaling, as desired, and appended to a pdf with a routine. For whole cell data, individual
be automatically merged and labelled with solution changes to give an overview of current changes during. tRewdittes experi
were developed to allow automatic data collection in tables for subsequent statistical evaluation [1]. For the analysis of singls
further macros were developed to allow selection of individual traces and automatic generation of amplitude histograms
histograms, peaks were automatically fitted for analysis of peak amplitudes. The user was prompted to enter conaents after \
automatically entered the peak data obtained into an Igor Pro table with the corresponding pipette patsdiaFartdesolution
automatic fitting routines allow calculation of single channel conductances in asymmetrical solutions assuming independence
according to the Goldman-Hodgkin-Katz equation [2]. Finally, macros were developed to allow entry of data frisninttifferent e:
tables for statistical analysis.
Conclusions
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Analysis of whole cell and single channel patch clamp data with the macros developed can be performed by deatiyral stude
reduces the time required and the errors made.

DFG-STU 258/7-1, Akademie fiur Tiergesundheit
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B 02-11
Brightness optimization of an ultrasensitive genetically encoded voltage indicator

Anagha G. NaiPhilipp Rihl, Saasrika C.N.W. Dehiwalage, Roland Schonherr, Stefan H. Heinemann

Center for Molecular Biomedicine, Friedrich Schiller University Jena and Jena University Hospital, Department of Biophysics,

The cellular membrane potential (Vm) is a critical physiological parameter in neuronal signaling, memdbeses tcafisport,
differentiation. Because the electrical measurement of Vm is invasive and laborious, there is a strongrdksemsitifer bright
Genetically Encoded Voltage Indicators (GEVIs) suited for Vm measurements in a high-content approach.

Our optimization started from the GEVI ASAP3 (Accelerated Sensor for Action Potentials), which consists of a voltage-sensin
S1-S4) and a circularly permuted GFP (cpGFP) inserted in the extracellular linker between £83laAd Sdtefrthiradli fused red
fluorescent protein (mKate2, mK2) provided a constant signal for determining the molecular briglemesstafp@ k&yerappating
green fluorescence.2 Systematic mutagenesis in S3 and S4 optimized the brightness and shifted the hal&élfaxénaheoltage |
YROWDJH RI WKH VHQVRUfV PD[LPDO UHVROXWLRQ LQMSRPWXR.3UDQJH RI W\S
To further enhance the molecular brightness of mK2-ASAP3:GTR, we introduced mutation ZSHE8AsoAetdjualent was
reported to increase fluorescence intensity in GFP.4 We characterized 318S and 318A by dual-color immaiesedrate-gakhging
voltage-clamp control after expression in HEK293T cells. At pHextra 7.4, the S318A mutatiaxinmone aselech&anbrightness

RI WKH VHQVRU E\ § DUURZ LQ )LJ $ 7KH YROWDJH GHoSdwRgpdrankeltersk | W
(before/after mutation): maximum brightness Bmax (*)3 PD[LPDO FKDQJH LQ EULJKVBRMHVYV 0%
42.2 mV, inverse voltage dependence 26.0 / 25.7 mV.

To get further insight to the origin of the molecular brightness increase, both constructs were functionally evaluated with r
pHextra dependence. Before imaging, the cell culturevaseckplaced with an external solutionevbidre/éls adjusted from 5.9 to
8.9. The pH of the pipette solution was kept constant at 7.4. From the pH titration curve of Bmax we derived an apparent pKa
318A and 7.7 for 318S (Fig. 1A). Therefore, the observed increase in brightness at pH 7.4 mainly originates from the shift in
Interestingly, the pH did not only influence the brightness of the sensor as Vhalf was a linear function of pH felopetiofsensors,
11.1 mV per pH unit (Fig. 1B). Furthermore, mK2-rEstus outperformed ASAP3 in singlex><lilka\(2 deteedOn by 3.2-fold.

The optimized GEVI has great potential as a tool for electrophysiological research due to its improvnedebsigikdsseatidrsi
capabilities, and it may provide access to quantitative high-content Vm measurements. Moreover, owing totyhié imagroved se
even serve as optical voltage control in electrophysiological voltage-clamp experiments.

Simons Foundation Autism Research Initiative (SFARI) (S.H.H, 705944SH)

German Academic Exchange Service (A.G.N., 91819480)
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Figure 1: Bmax and Vhalf as a function of pH
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B 03 | Endocrinol Metabolism

B 03-01
Use of Pancreas Tissue Slices for the in Situ Study of the Endocrine Pancreas in Health and Disease

Christian M. Coh¥83 Ana K. Mojica AMilaMariama Guirgég Stephan Speié?

1 Technische Universitat Dresden, Institute of Physiology, Faculty of Medicine Carl Gustav Carus, Dresden, Germany

2 Technische Universitat Dresden, Paul Langerhans Institute Dresden (PLID) of the Helmholtz Zentrum Minchen at University
Gustav Carus, Dresden, Germany

3 German Center for Diabetes Research (DZD), Minchen-Neuherberg, Germany

The endocrine pancreas and its functional units, the islets of Langerhans, constitutes about 2% srédssl drgangimalishe
entire parenchyma. Due to their spatial separation, assessment of endocrine cell function is primarily performed tmeisolated i
gold standard for the study of islet function and physiology for decades, the isolation process entails a citbrandvisrynavase in
to alter morphology, gene expression and cell biology thereby limiting the comparability to the in vimorsituatzymdtiother
digestion and mechanical separation may induce a selection bias for a subset of islets that may lead to a loss of structurall
islets found in pathological settings like type 1 diabetes. In order to overcome several methodological limitations of the existir
and to bridge the gap between isolated islets and systemic metabolism we established the pancreas tissue slice technique for
that allows the acute study of islets in their preserved native environment, facilitating the investigation of a close reflection of i
cell physiology and pathogenesis. Obtained tissue slices of 120-150um thickness allow functional studies atdiiffévaht levels
cells within islets to several islets simultaneously and also allow the study of intra-organ crosstalk within thedsttaurround
assays are complemented with the possibility to perform high quality 3D morphometric imaging of whole tissue slices in ort
functional and morphological parameters for a better understanding of cell physiology and disease related mechanisms.
Here we present our established multi-species pancreas tissue slice platform with their different experimentliapgrelhches in
imaging, hormone secretion and 3D morphometry using mouse and human tissue. In combination with assessgimwivo par:
our comprehensive in situ analyses, we are able to evaluate the contribution of islet mass and function to both type 1 and t
pathogenesis at multiple steps in disease denefpecdically, we could show that in human tyesldéiedlopment a functional
decline is preceding significant beta cell mass loss at the time of clinical disease onset, an observation that is different to tt
model. Such a functional decline is also observed for the pre-diabetic states in human type 2 diati#tespaihtgenists mass
changes. Investigating similar conditions in a murine high-fat diet model revealed that functional decline is most probably col
higher plasticity of beta cells in mice.
Collectively, the in situ tissue slice approach enabled us to shed light onto the distinct contribution of endocrine mass and fun
natural history of diabetes in both humans and mice and will allow to develop novel strategies for therapeutic approaches.
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B 03-02
Does Regular Physical Activity generally reduce Basal Energy Expenditure? Arguments against an Alleg
Paradigm Change

Dieter Boning Jurgen Steinacker

1 Charité-Universitatsmedizin Berlin, Institut fur Physiologie, Berlin, Germany
2 Universitat Ulm, Abt. Sport- und Rehabilitationsmedizin, Ulm, Germany

Question
A reduction of basal energy expenditure (BEE) has been occasionally observed after weeks of intense physlicahtraimead in prev
subjects (so-called energy compensation). According to some scientists (e. g. Careau et al. (Curr B&)| tBis (B08: ga%al6
phenomenon also in daily live. They have evaluated measurements of total energy expenditure (TEEegi Expahdittivity
(AEE). Based on a negative correlation between single measurements of BEE and AEE in subjeeaandrpodyimsess, thgy
suggest that physical activity generally reduces BEE. Is this conclusion really correct?
Methods
Analysis of data in this paper and related articles.
Results
The conclusions raise various questions: 1. The authors compare measurements of TEE over several dmentvih BEE.measul
But BEE varies during 24 hours at least because of body temperature oscillation. 2. Many smaller (eititl llearEFsalgatisre
DFWLYH WKDQ ODUJHU DQG RU PRUH IDWW\ SHRSOH & D U H D ightH{aNkd Bo@y S Ut
FRPSRVLWLRQ E\ D UHJUHVVLRQ PRGHO3® %XW % (( @@ akonfusibgrihilusnée dnkher D
data, when subjects are compared. This is also done by other investigators (e. g. Westerterp KR FéiM)t. THteysalcdaism.
for kg is not possible with Carreau’s data, but from mean values in a similar article byHPd@®¢zémiPaaiz&r316: 26-31). Body
mass and TEE in frequently moving small subjects in African and South American villages were compared todigzemysNorth Arr
TEE per kg was clearly higher in the rural physically active population than in the more setbamsrywhitettotaiEEE was slightly
higher in the latter. 4. Energy compensation is usually not observed in physically training subjects.
Conclusions
The hypothesis of a general reduction of BEE following intense exercise is not proven by thixodytinlasa dostgfphysical
training mainly depends on 2 factors: energy consumption by exercise and energy uptake by eating. For hacdssaiying athls
regeneration and filling of energy stores do not allow energy compensation.
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B 03-03
Impact of extracellular glucose and glutamine concentrations on tumor cell metabolism

Christina M. Baumbachlexander Lasch, Sarah Reime, Anne Riemann, Oliver Thews

Martin Luther University Halle-Wittenberg, Medical Faculty, Julius Bernstein Institute of Physiology, Halle/Saale, Germany

Question Many tumors rely on anaerobic or aerobic glycolysis to fuel their elevated demands for bargyngresisctind. en
However, this massive glucose consumption often leads to its deprivation in the tumor tissue. To still maidthinsymehgyicupply
processes, obviously other nutrients have to be utilized, e.g. glutamine, and the metabolic pathways need t& beredtapted. Th
explore the impact of a combined, reduced glucose and glutamine supply upon cancer cell metabolism and signaling.
Methods Rat prostate carcinoma cells were incubated for 3 and 24 h in media supplemented with different gluces®l (5.5 mM,
glutamine (0 mM, 2 mM) concentrations. Glucose and glutamine consumption and lactate production as Wédves wereellular .
measured. In addition, the expression and phosphorylation of different proteins relevant for moadhetztivadi theatelliaps were
analyzed by gPCR and Western Blot.

ResultsAfter 3 h, glucose and glutamine consumption as well as ATP levels were nor altered by any of the diffe2érit,conditior
the combined deprivation of glucose and glutamine led to a significantly decreased protein synthesis and ADEh@roduction
conditions, ATP production was kept at the control level. Reduced extracellular glucose levels were compensated by an incre
consumption. Glutamine deprivation did not significantly alter glucose consumption or lactate production. However, glutan
decreased mTOR signaling throughout the experiments. Glucose restriction induced Akt phosphorylatiowdrasahly eftér 3 h; t
of culture, the combined glucose and glutamine deprivation reduced Akt phosphorylation. cMYK expression was upregulated
at both time points.

Conclusiondn the cell line analyzed in this study the available energy sources, i. e. glutamine and/or glucose, were metaboliz
maintain the ATP levels. As long as glucose is present, the high lactate production indicates the ongoing giyewiglotaraiabolism
is the only available energy source, this amino acid is metabolized to ATP without a significant lactate production. Further exp
conducted to elucidate the interplay of mMTOR and cMYK and the influence they might exert on the underlying metabolic pathv

B 03-04
Local and systemic sex differences of islet of Langerhans physiology in glucose homeostasis

Celina Funke Christine Herrmahistephan Spéiér

1TU Dresden, Institute of Physiology, Dresden, Germany
2 University Hospital and Faculty of Medicine Carl Gustav Carus, Paul Langerhans Institute Dresden (PLID) of Helmholtz Cen
Dresden, Germany

Question

It has been shown that sex differences exist in glucose homeostasis and diabetes prevalence and progression whereby femsg

diagnosed later and with higher BMI compared to male subjects. In basic research, mouse studies oftendgaiter anestiyx an

male mice, which show a better response to diabetes inducers such as high fat diet. Therefore, we included bottasefdy in this <

analyzen vivoglucose homeostasis as wéll sitlislet function, to gain further insight into sex dependent differences in the funct

islets of Langerhans and the role of systemic factors driving these differences.

Materials and methods

To investigate this question, we performed body composition analysiguaode and insulin tolerance tests with male and female

C57BI/6N mice with an age of 20 weeks. Additionally, we assessed insulin setsitiorikinatose and cultured pancreatic tissue

slices anh vitraising isolated islets from male and female mice.

Results

In vivaanalysis of glucose homeostasis showed an improved glucose tolerance with lower fasted and stimulated c-peptide le

mice compared to male mice. HOMA-IR and insulin tolerance tests confirm higher insulin sensitivity of feradieenféteralthough
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lean mass was not different in both sexes. Analyzing insulin secretion of islets acutely from pancreatic tissue slicetoshowed s
in vivadata with higher insulin secretion in male islets. After culturing pancreatic slices or isolation of islets these sex specific
insulin secretion seem to disappear or even reverse with a higher secretion in female islets.

Conclusions

So far, our data show that the secretion patterns of islets of Langerhans in healthy C57Bi{@Ndbgesareretated systemic
factors. Impaired glucose homeostasis anih higleipeptide secretion in male mice compared to female mice seems to be drive
lower insulin sensitivity in combination with other systemic factors that are currently being analyzed. Insulin secretion of cultur
as well as isolated and rested islets leads to adjustment of their function to the new conditions. Consequently, we will stud
specific factors driving islet function more in detail und furthermore focus on functional sex differences in isletsdunder phy
pathological conditions.

B 03-05
Thyroid Hormone-Induced Expression 6KNATPase in Neural Cells Depends orrflax

Heiko M. LessliéhSivaraj Mohana Sundgritarius Strachowitemgard D. Dietzel

1 Ruhr-Universitat Bochum, RUBION, Bochum, Germany
2 SRM Institute of Science & Technology, Division of Medical Research, Faculty of Medical Health & Science, Kattankulathur,

Thyroid hormonemsainly the active form triiodothyronigeréli&own to accelerate many brain functions, such as EEG rhythms, refl
and evoked potentials. Concomitant with these electroencephalographic changes, hyperthyroidism causes nervousness,
irritability and can even evoke epileptic seizures, while absence of thyroid hormones leads to retardation and slowed reflex
investigations, we observed an increasecunridiat density in neurons as a dominant underlying mechanism of the action of -
Furthermore, we have obtained evidence that the modulation of neuronal excitability is induced by factors, most prominently fi
factor 2 (FGF-2, formerly known as bFGF), secreted from surrounding glial cells, especially astrocyteshdreoetdotafxbgroid
neuron / glia cultures was abolished by antibodies against FGF-2, suggesting that FGF-2 is a prominent facteunonlaé regulat
excitability by T3 [2, 3].
On the other hand, thyroid hormone T3 is mainly known for its regulation of metabolism. Several investigations have shown tt
the membrane expression OKN&TPases which account for about 40 % of resting metabolic rate. A selectivéKné&y€Rasen Na
activity alone, would, however, stabilize the resting membrane potential and hyperpolarize cells, renderingpthesullesthexcitable
apparent contradiction, we hypothesized that the regulatitKeATiabkais not directly induced by T3 but by the incrésskd Na
of the excitable cells resulting from an upregulation of voltage-activated Na+ channels and-potguitallyaispditers. Here, we
present evidence, that in mixed neural cultures from postnatal rat brains, alphal and alpha2/ktuBditeEsef dhe INaregulated
by T3. Additionally, the numb#ti]edjabain binding sites is upregulated by treatment of mixed cultures for 4 days with T3 or o
enriched cultures by FGF-2. We also found that these effects are partially reversible by blocking valtagentstiviated Na
tetrodotoxin, suggesting that enhancement of the basal metabolic rate induced by T3 is to some exténtieasaderpikeiae of
excitability.
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B 03-06
Nutritional regulation by leptin receptor-expressing neurons in the lateral hypothalamus under healthy an
anorectic conditions

Rebecca Figge-SchlensékAnne Petzé# Nele HugdeiTatiana Korotkd%a

1 University of Cologne, Institute for Systems Physiology, Cologne, Germany

2 Max Planck Institute for Metabolism Research, Neuronal Circuits and Behavior, Cologne, Germany

3 University of Cologne, Excellence Cluster on Cellular Stress Responses in Aging Associated Diseases and Center of Molect
Cologne, Cologne, Germany

The author has objected to a publication of the abstract.

B 03-07
Longitudinal In Vivo Imaging of Islet Physiology and Pathophysiology in the Anterior Chiaenlleust
Eye

Farid Abdalla¥?3 Christian Cokf§ Chunguang Chéa Stephan Spéié?

1 Technische Universitat Dresden, Institue of Physiology, Faculty of Medicine Carl Gustav Carus, Dresden, Germany

2 Technische Universitat Dresden, Paul Langerhans Institute Dresden (PLID) of the Helmholtz Zentrum Minchen at University
Gustav Carus, Dresden, Germany

3 German Center for Diabetes Research (DZD), Minchen-Neuherberg, Germany

Type 2 diabetes (T2D) is a complex multifactorial disease primarily caused by a combination of peripteerahéhsodin resist
S URJUH YV Vicolunctiary Wittilthe pancreatic islet of Langerhans. In fact, impaired insulin secretion in response to chan
glucose levels, constitutes one of the major hallmarks of the disease. Despite growing evidence of compromised mitochondr
cellular metabolism in in-vitro studies of isolated islets from T2D patients and rodent diabetes models, little infothmation is ki
underlying cause and kinetics leading to the aforementioned observations during different disease stagesi(kdeylipeasdinbetic a
in vivo. This is largely due to lack of available longitudinal in vivo imaging techniques with cellular resolution, allowing for pr
assessment of islets of Langerhans in their natural milieu, the pancreas. Furthermore, studies involving isolatediiséts lack
potential to assess islets in different diseases stages, as well as the signaling complexity found in-vivo (e.g. horbatical, neura
VLIQDOLQJ :H W K H U{ddIRmg¢tdb@ishRaBdRrMtbichahBrial ihxtién in-vivo in islets transplanted into the anterior ¢
of the eye of immune deficient mice. Here we present that post-engraftment; longitudinal in-vivotedasjietg otrdrespéaformed

via confocal and multiphoton microscopy on the anaesthetized mouse. This in vivo imaging platform allows porahe neces
resolution crucial for longitudinal studies, and gives access to the islet for functional assessment during different disease <
currently adapting an array of genetically encoded fluorescent reporters of interest necessary for qualitatge ssmleqaartitative
multiple physiological parameters in vivo. In the future, we aim to employ this in vivo imaging platform to study the effects ¢
hyperglycemia and/or dyslipidemia on islet mass, mitochondrial turnover, cell metabolism and bioenergetics and hormonal fun
secretion in response to metabolic challenge) post islet engraftment.

This work was supported with funds from the DFG-SFB/Transregio 127, the German Ministry for Education amttiResearch (B
German Centre for Diabetes Research (DZD).
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B 03-08
Dysregulation of hypothalamic-pituitary-thyroid hormone secretion in SPRED3- deficient mice

Luisa HaasDenis Hepbasli, Rebecca Holzapfel, Sina Gredy, Kai Schuh

JMU Wouerzburg, Institute of Physiology, Wuerzburg, Germany

Question

SPRED (Sprouty-related EVH-1 domain) proteins are inhibitors of the mitogen-activatbthApidjesigkadisg pathway controlling
cell proliferation and differentiation. To investigate the physiological impact of SPRED3 in vivo, we generated SyREDS knocko
targeting.

Methods and Results

Because SPRED3 KO mice showed lowered body (WT vs. KO, 36.06 vs. 25.29 g; ***pr Quéighis & argiaKO, heart 0.1471
vs. 0.1279 g; * p=0.0247. brain 0.468 vs. 0.4395 g; **p=0.0038, spleen 0.1385 vs. 0.07316 g; ***p<0.0@0E)dastvec({ll8s33 shor
vs. 19.47 mm; *p<0.05) plasma levels of the growth associated hormones thyroxin (T4) and growthrheaswumesl (G B )wasre
significantly reduced in SPRED3 deficient mice (289.2 vs. 226.4 ng/ml; **p<0.01), whereas GH levels were undhared in mic
120 days and significantly reduced in SPRED3 deficient mice older than 120 days (1664 vs. 555.3mpgstigaptheSH P

axis further, thyroid stimulating hormone (TSH) plasma levels were investigated. SPRED3 KO mice showed éevated TSH Ie
865.8 pg/ml; **p<0.01) which combined with the lowered T4 levels indicate a primary hypothyroidiser. SBRE® 8doutieth
possibly influence thyroid hormone production by being expressed in the thyroid or other organs=afl thtairiRg aiktbyrOids,
brain, and pituitary gland from WT and SPRED3 KO mice were performed. This staining method uses an isnglaoed whose |
behind the SPRED3 promoter in the gene targeting construct and thus displays whether SPREDGeidaRjiessewdr not. X-

Gal staining revealed expression of SPRED3 in the thyroid, hypothalamus, and pituitary gland. Evaluation of thyroid morpho
KO mice using HE stained thyroid sections showed a significantly higher portion of follicle (equals colloid) area psr thyroid
45.21%; **p<0.01) but unaltered numbers of thyrocytes and mean follicle area.

Conclusions

We conclude that SPRED3 deficiency causes a primary hypothyroidism in mice, which possibly leads to impaired developme
The mechanisms through which SPRED3 impacts thyroid health have yet to be characterized but there &3& RERatarglthat, lik
2, SPREDS also influences the MAPK signalling cascade. Furthermore, the elevated percentage obiolicta avealghgothyr
towards an impaired uptake of thyroglobulin into the thyrocytes due to SPRED3 deficiency.

This research was funded by Deutsche Forschungsgemeinschaft, project SCHU1600/6-1 and supported by the Graduate Scf
Sciences Wuerzburg.
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Primary hypothyroidism in SPRED3 deficient mice

A. SPRED3 deficient mice show significantly decreagsdtisdy
compared to WT mice (***p<0.001). On the rigbaltbi@iKed thyroi
of a SPRED3 KO mouse is shown. Distinct blue obtbsatahtissut
is visibleB. SPRED3 KO mice have significantly lower T4 edsrasn
well as significantly elevated TSH serum levelsisoconitiathe W1
mice (**p<0.01).

B 04 | Cell Biology & Signal Transduction

B 04-01
Detection of citrulline modification in histone peptides using biological nhanopore

Priyanka JainTobias Ensslen, Jan C. Behrends

University of Freiburg, Institute of Physiology II, Freiburg im Breisgau, Germany

Citrullination, a particularly subtle (-1 Da) post-translational modification (PTM), has recently gained signifielahbfinterest |
biomedicine because of its suspected involvement in human diseases like rheumatoid arthritis, multiple sclerosis and tumo
minimal change in residue size introduction of citrulline in histone proteins is known to drastically change the structure and func
Hence, sensitive techniques are in demand for the detection of citrullination.

Currently, advanced MS techniques and chemical derivatization strategies are employed for detecting citrullination. Howe
molecule technique is available to identify such subtle translational modification. Single molecule nanopore techniques might,
potential use in this problem. In the light of recent demonstrations of the high sensitivity of the aerolysin p@?&tepepétie volun
2018Nat.CommOuldali et al. 2028t.BiotechrPjguet et al. 20Rleth.Engand, most recently, shape (Ensslen et dAe§de

were interested in ascertaining whether citrullination can also be detected as well. Here, we demonstaatedththegeata m
nanopore Aerolysin (AeL) namely R220S-AeL to not only detect but also discriminate different sifiesitgdrcioniléngeptate
derived from human histone H3 protein(H3f), (A1-K9), containing 2 citrullination sites at position 2(H3f.R2-cit) and 8(H3f.R8-c
were reconstituted in synthetic membranes (Di-phytanoyl-phosphocholine, 5 mg/ml), formed by painting (air bubble method) ¢
um diameter) on MECAL6 chips (lonera). Experiments were conducted in aqueous 4M KCI solution buffered with p5ImM TRI:
7.5 (HCI). The cis side was kept grounded while a negative voltage was applied on thehitapersiahe oheheeptides were
FKDUDFWHUL]HG XVLQJ UHODWLYH UHVLGXDO FXUUHQW , ,Re-por@iGteratitn® UH
We found small but clearly detectable differences in I/lo values for all 4 peptides: H3f(uncitrullinated), H3f.R2-cit, H3f.R8-cit &
LQ WKH RUGHU RI LQFUHDVLQJ , ,R ZKLFK FRXOG EH D HcaRX@\SHi&elReh: FAGF K
@ to urea (69@) as well as the increase in hydrophobicity. This is further evidence that single molecule nanopore tbt#hniques a
solution for rapid and easy detection of PTMs.
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Detection of Citrulline modification using nanopore
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1662-1677.

[5] Gill, Adam D., et al. "Sensing of citrulline anedifi¢astone peptides by deep cavitand hosts.I' Ctramigaications 55.88 (2019): 13259-13262.

B 04-02

Mapping the signaling network of macrophage chemotactic navigation using knockout mouse models

Markus Horstherhk@eter J. Hanléy

1 HMU Health and Medical University Potsdam, Potsdam, Germany
2HMU Research, Development und Innovation gGmbH (HMU RDI), Potsdam, Germany

Macrophages play a crucial role in inflammatory diseases, yet the mechanisms underlying their recruitment to inflan
chemoattractants like complement C5a remain incompletely understood. Here, we present a comprehensive model (Fig. 1)
Cbha-mediated macrophage chemotaxis. To investigate cell shape control, motility, and chemotaxis, we studied k@aarophages
mouse models (highlighted in green,Fignd)incorporated pertinent findings from previous studies. Our model underscore
importance of regulators involved in cytoskeletal dynamics, including Rho GTPases, RhoGEFs (guanine nucleotide exch
RhoGAPs (GTPase-activating proteins), myosins, actin NPFs (nucleation promoting factors), and actin nucleators.and elor
Currently, in collaboration with Ulla G. Knaus (Dublin, Ireland), we are examining the roles of kinases @akL,irflek2, Limk
(highlighted in red, Fig. 1), previously proposed to mediate step 12 of the modified dendritic nucleationpraidedion tmgmbrane
Pollard and BoAsyn macrophage motility and chemotaxis, utilizing loss-of-function mouse models.

This work was supported by Deutsche Forschungsgemeinschaft (DFG) grant HA 3271/3-2 (to P. J. H.).
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Figure 1

Schematic representation of the signaling pativesymgaomplem
Cba receptors to membrane protrusions at thedgadind eetractiol
at the trailing end of a macrophage migrating ieracrarga
gradient.
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B 04-03
High throughput screening strategies for identifying novel PH&agRive PH domains

Julia Jeschke Marc Geisslérimran G. ShatkBominik Oli¥eYijay Reniguhta

1 Philipps University of Marburg, Neurophysiology, Institute for Physiology and Pathophysiology, Marburg, Germany
2 Technische Universitat Dresden, Center for Regenerative Therapies, Dresden, Germany

Phosphoinositides are a group of seven different phospholipids found in biological membranes. They play an important role in
signaling pathways, such as the PI3K-Akt signal transduction pathway, by recruiting pleckstrin homology doptair (PH do
homology (PX domain) containing proteins to the plasma membrane. SinckeF(845%Rre the major phosphoinositides in the
plasma membrane of eukaryotic cells, their interactions with PH or PX domains have been well studied. However, their bindin
respect to PI(3,4)€mains understudied - mostly due to the lack of appropriate cellular assays.

Here we have established a method to screen a library of PH and PX domains for their sensitivity itsthardee Rige)ressed
each of these domains from the library with LepB, a prokaryotic kinase, allowing us to-dgneoate&i(B)&d phosphorylation of
PI(3)P at the endosomal membrane. Live-cell confocal imaging confirmed the translocatisensitiie PH34dBes to endosomes.
To further validate PI(3,8)Rding also at the plasma membrane, each positive PH or PX domain from the LepB screening w
examined in a knock-in HEK 293 cell line stably expressing both the potassium channel ROMK2 and the voltage-sensing p
VSP. In this assay, the activation of Ci-VSP via depolarization induceadnioeitigitiéh, lead to the generation of Fh@%)R
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precursor PI(3,4,5)d lipid binding was revealed as the subsequent translocation of the candidate protein domain to the plasm:
monitored by TIRF microscopy.

This combination of methods allowed us to ascertain bindingndiAl{§,d¢ls of 6 PH domains and one PX domain, thereby identify
potential new tools for surveillance of Pt@ gntrations in living cells.

B 04-04
Determinants of plasma membrane targeting of mammalian voltage-sensing phosphatase (VSP)

Wencai Zhgo/ijay Renigunta, Imran G. Shaikh, Dominik Oliver

Philipps University of Marburg, Institute of Physiology and Pathophysiology, Marburg, Germany

The author has objected to a publication of the abstract.

B 04-05
Using Bayesian inference to integrate biological data and mathematical modeling to asse&s cell c
dynamics: How does the soluble adenylate cyclase ADCY10 control the cell cycle of eetlsthelial

Mats L. Moskopg Warunya Woranysthomas NblPeter Dieterich

1 Technische Universitat Dresden, Institut fir Physiologie, Dresden, Germany
2 Klinikum im Friedrichshain, Klinik fir Neurochirurgie, Berlin, Germany

Question

While bicarbonate blood levels are considered physiologically stable in mammals, intracellular bicarbonate levels in differel
compartments are assumed to be highly dynamic. Under varying metabolic load the soluble adenylate cyclase ADE@Y$0 acts as
HCQi sensor. Adenosine--cyclic monophosphate (cAMP) produced by ADCY10 is known as an essential second messenger. [
on different cell types, cCAMP can either inhibit or activate cell proliferation. However, the influence of ADCYibhGodattletgtle cont
cells remains unclear. It is the central aim of this study to identify how ADCY10 influences the timing of the individual phases
in human umbilical vein endothelial cells (HUVECS) using a combined approach of biological experiments and mathematical r
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Methods

HUVECSs were synchronized in GO/G1 phases by starvation. Subsequently, cells were either exposed to different‘ammcentratic
to the ADCY10 inhibitor KH7. Cell number and cell cycle stages were assessed at different time points using flowtay@metry re
series of cells per cell cycle stage. Based on these numbers, cell cycle dynamics were analyzed using a mathenmatéitadodel. T
model approach allows to assess information contained within the biological data that is not directly appasthenidticaliggeste
model represents a description of cells per cell cycle stage, formally described by a coupled set of nondingal digstaticos:. diffe
The model parameters allow a quantitative description such as the mean duration of individual cell cycleatagesaBapesian infe
to integrate biological data and the mathematical model of the cell cycle.

Results

We were able to show that Bayesian inference retrieve information of synthetic test data generated by model simulations with
artificial measurement errors. This allowed for educated experimental planning balancing the work load fdrphecepedmenter :
parameter estimation. With regards to biological data Bayesian inference enables to evaluate different mathemateal model.
amount of information contained by the data. Inactivation of AR@Mth@rayv&@l@esulted in prolongation of the mean duration of or
cell cycle. Pharmacological inhibition with KH7 resulted in functional arrest of the cell cycle. In summary, all cell cycle stages pr
due to ADCY10 inactivation. However, the G1-S transition tiedyqteniitast influenced by ADCY10.

Conclusions

For broader accessibility, we designed a web-application that allows for model simulations of the cell cycle, expelimental plar
parameter estimation. This tool requires no additional software or hardware and is free of charge r@hétnsatimabiol d¢tid4ECs
ADCY10 activation affects all cell cycle phases and controls the duration of G1 phase in particular.

B 04-06
Gene-COCOA: comparative co-expression analysis focussed on a gene of interest

Simonida Zeh?, Timothy Warwigk_isa M. WeigsSebastian WidjfThomas Oellefé¢iMarcel H. SchifizaVatthias S.
Leiseganig Ralf P. Brandés

1 Goethe University, Institute for Cardiovascular Physiology, Frankfurt, Germany

2 German Center for Cardiovascular Research (DZHK), Partner site Frankfurt Rhein-Main, Frankfurt, Germany
3 Goethe University, Hematology/Oncology, University Hospital Frankfurt, Frankfurt, Germany

4 Goethe University, Frankfurt Cancer Institute, Frankfurt, Germany

5 Goethe University, Institute for Cardiovascular Regeneration, Frankfurt, Germany

Motivation

Functional enrichment analyses are important for deriving meaningful biological insights. Standard enrielcsteenétadésalielp char
of interest (e.g., disease-relevant cell type) in contrast to a background distribution (e.g., wildtype). As of remmpghe&gdocus on
of two conditions and thus do not allow for inferences about certain genes of interest (GOIs).

Development

Here we present an approach tmitgarativeo-expressioanalysis focussed on a speaggfieof interest (Gene-COCOA ). Gene-
COCOA takes a list of curated gene sets as an input and ranks them according to their strength of associaté@asvitt@ig. gene o
From each gene set, n genes are sampled as predictor variables in a linear regression modelling tOd s ¢issiontobthe
variable. For bootstrapping, this procedure is repeated 1k times. The resulting model errors are compared in a t-test. Gene se
P-values of <0.05 model the GOI expression better than random. This method provides insights on the futstivkalaissociatior
GOl whilst avoiding common artefacts arising from gene expression data.

Proof of principle

In an exemplary use case, the co-expression p&@bisvih the 50 MSigDB hallmark gene sets were studied in peripheral bl
lymphocytes of 11 patients with amyotrophic lateral sclerosis (ALS). Compared to expression in peripheral blocaltlyynphocyte
controlsSODJ1shows an overall decrease in association with nearly all hallmark gene sets in ALS, notably those related to imrm
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and cell cycle. Notably, stronger associaB@131ufith gene sets indicating oxidative phosphorylation, reactive oxygen species
unfolded protein response are reported in the disease samples.
Conclusion
Standard enrichment analyses focus on the identification of gene sets overrepresented in a featurepreseatestifierenive
approach to comparative co-expression studies, focussing on a GOI. In our Gene-CSODAreA&siwetould replicate well-
described mechanisms of a monogenic disease, such as the aSSiRiatiotatidns with ROS and protein misfolding.

Fig 1.

In healthy lymphocy&sGene-COCOA rep8@DIco-expression

with gene sets indicating cell cycle and immunelfiuhtiofy overal

association with gene sets is reduced; BEBad, co-expressed wi
pathways associated with reactive oxygen spgcasiamdisfolding

B 04-07
Simultaneous Single Photon Counting and lon Current Readout from Free-Standing Lipid Bilayers -
Membranes under Investigation

Tobias Ensslenlan Behrends

University of Freiburg, Physiology II, Freiburg i.Br., Germany

Fluorescence microscopy and, in particular, single molecule optical spectroscopy is of great potential value in characterizin
dynamics of membranes and membrane proteins. A particular challenge is to combine such high-resolutids wjttichigimeasuren
resolution voltage clamp electrical recordings that can provide direct information on single ion channel gating, anayitesk by dru
Here, we report on the use of a novel chip-based, 2 x 2 arrangement of microelectrode cavities with borosilicatedliéaste®/indows,
optical access on an inverted microscope with water-, or oil-immersion objectives of high numerical aperttiaadnbdimdntal fre
membranes, while controlling membrane voltage and recording currents using individual micropatterned, ringestespied Ag/Ag(
perform time-resolved single photon counting on free-standing membranes spanning sub-nanoliter cavities [1].rdis device .
formation of four membranes that are simultaneously monitored electrically using a four-channel ampidigraipcptocalig seq
addressed, greatly reducing the time needed for successful experimentation. Single channel activity inducegdptitiee pore f
Ceratotoxin-A was simultaneously acquired to FLIM. Further, we demonstrate transport of fluorescently labelethpmlggrginine p
channels of the poreforming toxin Aerolysin, by confocal optical readout correlated to electrophysiological measurements. Ir
novel device increases the likelihood of realizing the long standing ambition to correlate structural and functiomairdyaamics of s
proteins on the single molecule level.

Micro-Electrode -Cavity-Array (MECA) for SimuliaQgical an
Electric Readout

A: photography of the MECAopto device conaegietercial volts
clamp amplifier (ORBITmini, Nanion GmbH) placedamd instented
fluorescence microscope. The inset representgrihadéiture
microstructured by photoresist i on a glass cippéidegth a Ag/Ag
ring-electrode iii; B: cartoon of the experimentéthsitcigased
assembly of a micro-cavity
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Experimental Results

A: confocal z/x-scan through a single cavity orAthietd/EGe
apperture spanning DPhPC membrane was overlayedseinty
labeled CtxA. Lifetimes of 3.8 ns have been megddLMdvhile
channel activity was recorded; B: confocally measasedrin
fluorescence due to transport of fluorescentlpéalidiesithrough 5
parallel AeL channels, reconstituted in one menitagaédiced,
reversible channel closing could be correlatedetottipdoton count

References
[1] Ensslen, T.S., Behrends, J.C., 2022, 'Aathgribggor high-resolution fluorescence chaoactdrfrae-standing horizontal lipid membranes under
voltage clampab Chi22 2902

B 04-08
FRET measurements of claudins in fixed &alfsinappropriate approach

Catrin Przibylla-Digusanne Milatz

Christian-Albrechts-Universitat zu Kiel, Institute of Physiology, Kiel, Germany

Forster resonance energy transfer (FRET) provides a well-established and reliable tool to study phetenvlateiactwalen The
proximity of two fluorescent molecules (i. e. fluorophore-tagged proteins) enables the non-radiative eneryyetearsf@omoocess b
and acceptor (FRET-pair). The FRET efficiency is determined by the spatial distance between FRET donor and acceptor. Thi
only depends on the distance between the FRET pair, it is also depending on the relative orieetsitientraingigimreigpole
moments. FRET measurements are performed in both, living and fixed cells. But so far, there is only little information about tt
of the method in these two different conditions. Additionally, no data is available for FRET measurdamaitysobfciiaeginstem
fixed cells. The claudin family members are expressed in various tissues and determine the properties of tight jumdijons. The
in their expression, but also in their particular functions. Some of them act as paracellular cleft sealing barrieclwdirerEas other:
and -2 function as channel forming proteins with size-, charge- and water-selective properties. FRET measursfeats of clau
living-cells are widely used to examine structural and functional features of these proteins. However, for R&etatpnideies, the |
is also performed in fixed cells. To investigate the suitability of paraformaldehyde fixation for analysis of claudin claudin ir
compared the respective energy transfer efficiency of fluorophore-tagged claudins in both fixed and live cell conditions.
experimental results show that the energy transfer efficiency of claudin-transfected HEK-293 cells is affeliied, byethe fixat
demonstrate that FRET measurements of claudins in paraformaldehyde-fixed cells represent aoacdapipraijgtistenpppsizes

the important role of testing controls before studying a new family of proteins with this tool.

B 04-09
Modern open-source data analysis platform specialized for beta cells.

Johannes U. Pfap8rdjan Sarikas, Marjan Slak Rupnik

Medical University of Vienna, Institute of Physiology, Vienna, Austria

Objective

Analysis of calcium imaging data is time-consuming and often lacks objectivity. Moreover, analysis software is mostly s
neuroscience or simply not publicly available. We want to overcome those issues by providing a modern, op&rasource an:
specialized for pancreatic beta cells. As researchers are usually not advanced in programming, weupeoeitkdranneasly -to-
including templates and interactive web-apps. This shall speed up analysis of experiments and raise comparability.

Methods
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We use Python and common data science packages. Nearly every imaging data format can be loaded. Befosedoraget proces:
the movie for motion and phase, and calculate a mean image. Segmentation works by applying two Gaussian kkmnglters with
size on the mean-image and subtracting the results. Regions of interest are then created by searching fantlatélteragrad. Sequ
different timescales and checking whether the z-score is above 3 (equal to p < 0.002), distinguiske®evieatofrarharoevent
graph detects temporal summated events. Event half-width, time points, and area-under-curve areasostersakor stadisiacs,

we use linear mixed effect models and standard statistical tests in pooled or individual samples.

Result

We provide a software solution [1], which is easy to use, and publications [2-4] show its relevance for research in the field. D
GRFNHU FRQWDLQHU LV HDV\ DQG WKH 3-XS\WHU/DE"~ H Qopenfdrnias Hk@ MDRBXIS S F
CSV. Integrated apps make it easy to analyze and visualize islets, cells, traces, and events with high tentipoclyreselution. /
provide an experiment database system and possibilities to analyze electrophysiology data. We will enhance duidii@dd featur
and seek for acceptance by researchers and contributions by data scientists.
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B 04-10
The SUMO isopeptidase SENP2-regulated muscle function is disrupted in chemotherapy-induced cache

Bushra Khan_uis V. Gahdongchao %,.Christian BaAndreas P heresia Kraflamta Amrute-NdyAknab
Nayak

1 MHH, Institute for Molecular and Cell Physiology, Hannover, Germany
2 MHH, Institute of Molecular and Translational Therapeutic Strategies, Hannover, Germany
3 MHH, Institute of Toxicology, Hannover, Germany

QuestionThe precise organization of the sarcomere coupled with proper calcium transient is critical for force generation and is
for muscle contraction. Sarcomere disorganization is a hallmark of muscle dysfunction associated with cachexia, a severe I
disorder prevalent in 80% of cancer patients with 30% mortality rate. Cells employ SUMO (Small Ubiquitin-like fiiedifier) ma
tune cellular functions. In this study, we tested a possible link between SUMO isopeptidase SENP2 with striated muscle funct
MethodsWe performed siRNA-mediated depletion of endogenous SENP2 in mouse skeletal muscle cellsciochyecytatal rat cal
To investigate the effect of SENP2 depletion on muscle cell architecture and function, we checked sarcomere organizatic
cytoplasmic €aand muscle cell contraction. We mapped and quantified endogenous SENP2 interactome by SENP2 prot:
confocal microscopy to establish detailed molecular mechanism of SENP2-regulated sarcomere organizafNR2T0 deter
goverened gene expression program in striated muscle cells, we performed RNAseq assays.

ResultsThe expression and subcellular distribution ofSENP2 was temporally regulated during myog&ti\iffetepkiiédn
progenitor myoblasts failed to generate mature muscle cells (myotubes). In differentiated muscle cells, SENP2 defitiency led
loss of muscle cell contractile ability due to sarcomere disorganization and perturbed calcium transients. Transdagtomic an
3109 genes were deregulated upon SENP2 depletion. The genes govern sarcomerogenesis, savief2ee idydskaviyii@{d

key components of sarcoplasmic reti®yitim Atp2al, Capatere most significantly downregulated, corroborating the possit
mechanism behind contractile dysfunction upon SENP2 deficiency. Proteomic studies identified diverse protein groups as
interactors, potentially required for functional coordination by SENP2 in muscle cells. Interestingly, specific dasewjshemoth
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(tyrosine kinase inhibitor, Sorafenib) affected SENP2 protein stability, leading to deregulated transcriptional signaling and the!
of SENP2 target genes. This was ultimately impinged on sarcomere organization and defective muscle cell contractile functio
ConclusionsThese unpublished data established an unprecedented role of SENP2 in myogenesis, sarcomere organization,
transient, thus affecting muscle cell function. Our preliminary data suggests that transcriptional remodeling of musmig-specific
one of the underlying mechanisms that is regulated by SENP2 in muscle cells. Importantly, specificuthtarp¢teaBalRE dr
function in striated muscle cells, resulting in cachectic phenotype. Our ongoing investigation is testing possibilities to alleviate
induced muscle wasting by interfering with SENP2 function.

We are thankful to the Deutsche Forschungsgemeinschaft (DFG) for funding. This research was partly supported by a grant fi
Arnab Nayak (NA 1565/2-1).
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B 05-01
Endo- to epicardial gradient of the transverse tubular system in failing and non-failing human hearts

Zafar 1gbal Dominik Fiegl&hazali MinaBBa@hristian HeinHendrik Miltingeric Rytkinigor Efim@vTilmann Vélk
Thomas Seidel

1FAU Erlangen, Institut fur Zellulare und Molekulare Physiologie, Erlangen, Germany

2 Universitatsklinikum Erlangen Herzchirurgische Klinik, Allgemeine Chirurgie, Erlangen, Germany

3 Northwestern University, Chicago IL, Department of Biomedical Engineering, Chicago, USA

4 Ruhr-Universitat Bochum, Bad Oeynhausen, Erich und Hanna Klessmann-Institut, Bad Oeynhausen, Germany

Introduction

Human hearts and hearts of larger mammals, such as dogs, show significant transmural gradients irdacéibarpté¢amtieh(Z\P)

and intracellular2€signals, reflecting physiological differences between subendocardial and subepicardial ventricular cardiom
instancepldensity near the epicardium is multiple times higher than near the endocardium. In heart failignet$iFe, distsebged

or lost, promoting arrhythmia and contractile dysfunction. Another feature of HF is a reduced density of the tran$verse tub
system), which contains particularly high dengjtiesaofdida, channels and is important for effickérdy€ang. Therefore, we
investigated whether non-failing human ventricles exhibit transmural differences in t-system density and how this may change
Furthermore, we investigated the t-system in different regions of the human heart (apex, free wall, base).

Methods

Transmural specimens from human failing hearts were obtained either during left-ventricular assist dpracerietpfestatiom or
explanted heart during transplantation from a total of 16 patients. Specimens from 8 non-failing heartsloreres obithioetd from
known cardiac disease. The myocardium was cut in parallel to the epicardium to create slices with known distashce from
epicardium. We stained the extracellular matrix, t-system, ryanodine receptors or troponin T as adtlyeayteleiatenfcoal
microscopy was applied to record 3D and large 2D images, which were subjected to automated image analysis to quantify ce
t-system density and mean intraceMlXrE&-X OH GLVWDQFH 077

Results

In the LV free wall of donor hearts, linear regression revealed a significant increase in t-system depgityrdiahregidos tas
LQGLFDWHG E\ D GHFUHDVLQJ G477 IURP ! WR “ -the t-tdule skel®@d@ G L
(from 0.13+0.01 to 0.18+0.01 %, p<0.01). When comparing midmyocardial regions from failing heartsfilwesisu(idilimcy&ased
GRQRU “Yv o * S Q ODUJHU FHOO ZL G2240.1 vs“1.0¥0/06 pm, p<@®001.
Moreover, we found that in failing hearts the transmural diffélend® Bf- G H Q Werd\eanBele@ addrréduced, respectively. No
differences were found between the apex, free wall and base of failing hearts.
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Conclusion

The presented results reveal that the non-failing human ventricle exhibits an endo- to epicardial gradient in the density of the
is in accordance with previous findings showing gradigatscbdtherlimportant ionic currents aAtsigi@ds. The t-system gradient

is blunted in HF, suggesting that the t-system contributes to the transmural functional heterogeneity foundsrph#aiflbgicahrts anc
suppression in HF.

We are grateful for the technical support from Celine Griininger.

B 05-02
Metabolic reprogramming of cardiac cells differentiated from mouse embryonic stem cells and rat cardiac
myoblasts exposed to diabetic cell culture media

Leopold StabbaueMaria Wartenbergybille Mazubekatemeh Sharifpanateinrich Sader

1 Justus Liebig University GieRen, Physiology, GieRen, Germany
2 Justus Liebig University Giel3en, Veterinary Medicine, Gie3en, Germany
3 Friedrich Schiller University Jena, Cardiology, Jena, Germany

Question

Heart failure is often related to insulin resistance and type 2 diabetes mellitus, namely diabetic cardivmyap&dtoe(Detihd

this is insulin resistance resulting in a disproportionate amount of energy (ATP) being produced by fatty acid oxidation (FAO),
is inhibited. One of the most important proteins for uptake and utilization of glucose is AMP-activated proteim dtinast@sVPK), v
expression of GLUT4 and mitochondrial biogenesis. In this study the effects of the direct AMPK-activator Metforthim in comb
beta-oxidation-inhibitor Trimetazidine as well as the indirect AMPK-activator Exendin-4 in corfilainatine inhibtter Mildronate

on glucose metabolism, energy homeostasis, oxidative stress, alpha-actinin structure, lipid droplets, mitochondrial healtt
homeostasis were investigated utilizing rat cardiomyoblasts (H9C2) and cardiomyocytes (CMs) differentiated from mouse €
cells (mESC).

Methods

HOC2 cells and mouse CMs were exposed to normoglycemic (5mM glucose) medium, and hyperglycegliccosedlium (3C
supplemented with Cortisol and Endothelin-1 (ET-1) to make diabetic medium (DM). DM exposed cells witetfoeated with e
and Trimetazidine (MT) or Mildronate and Exendin-4 (ME). Intracellular ROS and NO wel€rieAsamddIAH-DM respectively,
mitochondrial ROS by MitoSOXRed. Alpha-actinin structure was evaluated by immunohistochemical staining. Lipid drople
detected with either BioTracker 488 Green Lipid Droplet Dye or Oil Red O staining. Mitochondrial health evae sNahéed with
potential sensitive dye JC-1, and calcium homeosta&isevitiiti@a dye Fluo-4 AM. Glucose metabolism was assessed by visualizz
of glucose transporters 1 and 4 as well as uptake of the glucose analogon 2-NBDG. Energy é/elghwaidPRedslye. To
assess protein levels of NOS and NOX, as well as inflammatory proteins western blot (WB) was utilized

Results

Intracellular elevated ROS levels, as well as decreased NO levels under diabetic conditions were amelioratedry M&tment w
Alpha-actinin amount increased and fewer lipid droplets were present in relation to DM treated cells. Compared to treated cell
had a lower uptake of glucose. These results suggest that CM-structure and lipid accumulation normalizéeatmdentME and
oxidative stress decreases and GLUT1 and 4 expression, glucose uptake, as well as ATP generation insmeassscatéeated ve
cells. Mitochondria show a decreased membrane potential under diabetic conditions which could be alleviated byM&6T and ME
differences in expression of ROS and NO generating proteins were evident by WB.

Conclusions

The derailed diabetic metabolism in diabetic cardiac cells and cardiomyoblasts can be reprogrammed by AMPigragtittation in c
L QKL E LoNdaRoQ. R
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This work was supported by the von Behring-Rontgen Foundation, Marburg

B 05-03
Endothelial deletion of Secreted Modular Calcium Binding protein 1 (SMOC1) increased damage in resp
to myocardial infarction in mice.

Bardia AmirmiranFredy D. Lado§iulia BuchmanRlorian Sicklingdngrid Flemidralf R. Brandes

1 Goethe Universitat Frankfurt am Main, Institute for Cardiovascular Physiology, Frankfurt am Main, Germany
2 Goethe Universitat Frankfurt am Main, Institute for cardiovascular signaling, Frankfurt am Main, Germany
3 University of Heidelberg, 3 Department of Internal Medicine Ill, Heidelberg, Germany

Question

The damage response after myocardial infarction (MI) determines healing and scerDogmatiehUP LQJ JURZWWK DDF
central signalling molecule controlled on multiple levels to orchestrate aspects of theZHadiisg cesteohs@dular calcium binding
protein 1 (SMOC1) modulates T@RE-JQDOOLQJ E\ DFWLQJ DV DQ DQWDJRQLVW RQ WKH 7%*)
interaction particular in endothelial cells isunclear.

Methods

Endothelial-specific tamoxifen-inducible SMOC1 knockout nfi¢®\(@kd@Emerated by crossing cdh5-CrélBRT@ SMO ®¥/flox

line. Control mice (CTL, cdh5-CréERMDCiexicxand SMOC1 $hoth received tamoxifen to activate the cre-recombinase at least
weeks prior to experiments. Animals were subjected to minimal invasive myocardiddrsfiectidh (didliac function was assessed
by measuring left ventricular ejection fraction (LVEF%) using echo cardiography and sirius red histo staining. Imféammatory
determined by fluorescence associated cell sorting (FACS) from cardiac samples.

Results

After MI, SMOE€Emice exhibited reduced LVEF as compared to CTL littermates. Histological analysis using Sirius red staining
increased infarct area in SMG@ice compared to WT animals at 14 days post-MI. FACS three days after Ml revealed increased
of pro-inflammatory Ly6C+ monocytes as well as CD4+ lymphocytegriniceM@@pared to SMOTImice.

Conclusions

Endothelial SMOC1 promotes healing and has an anti-inflammatory function after Ml.

14 days post Ml Histo-staining (SA) + 14 days pbstBF (%)
Sirius red staining of murine hearts at 14 d&isradtestion (above)
Left ventricular ejection fraction (LVEF) antti@ftareend-diastolic
volume (LVEDV) were measured by echocardiography (do
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Immune panel 3 days after myocardial infarctione¢edlby FACS
,PPXQH SDQHO REWDLQHG IURPWW2&GI
after myocardial infarction and evaluated by FACS.
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B 05-04
Mild uncoupling in mitochondria by UCP2 does not generally affect functional recovery of rodent hearts ¢
the early reperfusion

Laureen CzeclNadja Itani, Hanna Kutsche, Rolf Schreckenberg, Rainer Schulz, Klaus-Dieter Schluter

Justus Liebig University, Institute of Physiology, Giessen, Germany

Reperfusion of cardiac tissue after an ischemic period is a challenging situation for cardiac tissue, because immediate restol
supply by the electron transport chain of the mitochondria is mandatory for functional recovery but also risky asrésnay add c
Recovery of mitochondria function is therefore a strictly controlled mechanism allowing the mitochondrighte seigylyatite cell
control oxidative stress evoked by mitochondria.

For this control, the uncoupling properties of uncoupling protein 2 (UCP2) in the heart seems of specific relevance. Hearts frol
differ in the cellular distribution of UCP2. In mice UCP2 is predominantly seen in non-myocytes butkprassioocyteshae

high. Therefore, one would expect species differences between mice and rats if UCP2 plays an important théedaortleistprocess
study we used ex vivo perfused hearts from WT and UCP2 deficient mice and rats to clarify the role of UCP2 for reperfusion i
We compared the functional recovery of male WT mice and male UCP2 KO mice. No-flow perfusion was used 4S aririndex isc
and subsequently the hearts were reperfused for two hours. WT and KO mice did not diffdeirelefie piréadare (LVDP), dp/dt
max, and dp/dt min prior to ischemia. During ischemia rigor contraction increased the pressure in WT and KO mice similarly.
reperfusion, LVDP was recovered to 59.5% und 61.7%, in WT and KO mice respectively. 90% of WT and 100% of KO mice h
perform regular beating during the first 15 min of reperfusion. Similarly to the mouse model, noesaputicastt diffefeand KO

rats prior to ischemia. Again, ischemia increased rigor contraction, in WT and KO rats, respectively. FunctionaM@&coatsry was 6
and 68.1% in KO rats. 10% of WT rats and 40% of KO rats had difficulties to perform regslanghgatirsybigteup analysis
revealed detrimental effects of UCP2 deficiency in rats with strong ischemic damage. In these rats LVDP recagsybwas 57.3%
only 46.0% in KO rats. 10% of these WT rats and 60% of these KO rats had difficulties to perfornmoethédirseatngiduof
reperfusion. ROS production from rat hearts revealed no differences between the groups.
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The data show that mild uncoupling of mitochondria has a minor effect on functional recovery after dre isohefnggmeisod. T
based on our similar finding in mice and rats with different cellular distribution of UCP2 expression. Uncoupling by UCP2 m:
protection against arrhythmia and functional recovery after severe infarcts.

B 05-05
Protective effects of a cytosolic mitochondrial variant of renin (renin-b) in doxorubiciheitideenage in
cardiac cells.

Miriam Hartmanifrlorian Bauer, Doreen Staar, Heike Wanka, Jorg Peters

Universtity Medicine Greifswald, Institute of Physiology, Greifswald, Germany

Question

Doxorubicin (Dox) is an anthracycline with potent antineoplastic properties. Unfortunately, Dox-induced cardiotoxicity (DIC) he
dose-limiting side effect. The mechanism of DIC is supposed to be multifactorial, including DNA damage, dysregiialtion of th
electron transport chain, disturbances in autophagic flux and formation of reactive oxygen species (836%idbd@ veitbft
increased phosphorylation of AMP-activated kinase (AMPK) and reduced phosphorylation of Akt araf repehayisti(nargR).
Activation of Akt/mTOR signalling seems to alleviate Dox-induced cardiac damages. We recently demonstratesf that overe
cytosolic mitochondrial variant of renin (renin-b) resulted in increased phosphorylation of Akt in H9cRiaekdatéddmmddiames
overexpression exerted protection against necrosis, apoptosis, and ROS formation. We therefore analysed theireffects of [
overexpressing cells compared to control cells.

Methods
H9c2 rat cardiomyoblast control cells (empty pIRES vector-transfected) and cells overexpressing cytosolicreténdoateoé culture
conditions as well as underWdxHDWPH QW 0 IRU K RU & antileypaold-rerirsbweeeH Y

qguantified by real-time gPCR. Functionally, we examined necrotic [LDH ratio (release/content)] and apaptaticVcaldleath (/
CaspACE labelling).

Results

7JUHDWPHQW ZLWK 0 Rl 'R[ RI FR QMER®IpE Hi@Y h@1H.G3-idld abd48LhQFa2 4o\ Framstr
levels in overexpressing cells were only enhanced 4.39- (24 h) and 4.45-fold (48 h), but stitheéhigbatraharells
Dox-treatment for 24 h slightly increased renin-a transcript levels in both cell lines (1.89- and 1.65-fold).sCoitdroéifetts showet
after 48 h, while transcript levels remained unchanged in overexpressing cells.

The number of CaspAER-VLWLYH FHOOV ZDV VLJQLILFDQWO\ HQKDQFHG DIWHU K
remained unchanged in renin-b overexpressing cells.

Furthermore, renin-b overexpression reduced the amount of Brd&kinWM-YH FHO O Mredm&dtHidr 48 M 'R
The LDH ratio was enhanced in renin-b overexpressing cells under control conditions, but diddwe foreeh iotB@séreatment

in contrast to control cells.

Conclusions

Cardiac H9c2 control cells showed an increased renin-b expression after Dox-treatment, suggesting thatamsegpistowiof renin |
counteract cell death. In fact, overexpression of renin-b prior to treatment seems to attenuate a dwreadsdmapdptesis and
necrosis rates.
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B 05-06
Treatment with hyperbaric oxygen reveals spatiotemporal plasticity of activity and composition of OXPH(
complexes in the porcine heart

Juliana Heidteérllka WittigAlfredo Cabrera-Oréfigstelle Heyhdan-Niklas Tomcdz&{orn Peterseirk Henze
Jaakko L.O. Pohjoisf8darten Szibér

1 Goethe University Frankfurt, Functional Proteomics, Institute of Cardiovascular Physiology, Frankfurt a. Main, Germany

2 Innsbruck Medical University, Experimental Vascular Surgery, Innsbruck, Austria

3 Jena University Hospital, Department of Cardiothoracic Surgery, Center for Sepsis Control and Care (CSCC), Jena, Germar
4 Friedrich-Loeffler-Institute (FLI), Institute of Farm Animal Genetics, Mariensee, Germany

5Dr. Henze & Partner GbR, Praxis fir Anasthesiologie, Halle, Germany

6 University of Eastern Finland, Department of Environmental and Biological Sciences, Joensuu, Finland

7 Tampere University, Faculty of Medicine and Health Technology, Tampere, Finland

The heart meets its high ATP demand almost exclusively by oxidative phosphorylation (OXPHOS), dnkablsy rsletabiogjcrem
stability. This is surprising because cardiomyocyte size and sarcomere structures should inevitably limit oxygen availability, p
center of the cells, during high demand or hypertrophy. Sophisticated mechanisms must exist to adjust OXPHOS complex
spatiotemporal manner. Here, we studied OXPHOS complex activities in piglet hearts in two anatomically differealblly located e
differently oxygenated mitochondrial subpopidasahsarcolemmal (SSM) and interfibrillar (IFM). We found significantly lower OXI
enzyme andiffio-ATP synthase activities specifically in IFM. To test whether this phenomenon was due to lower oxygen ave
ventilated piglets for 240 minutes under hyperbaric oxygen (HBO) conditions, a treatment known to improve@idse@tmergenation
induced the expression of genes involved in mitochondrial biogenesis and raised enzyme activities and matrix pH of IFM to th
Most importantly, HBO induced the activityATH synthase, which reassembled dreabbdomplexes and protein subunits of
disintegrated catalytisttbcomplexes preserved in the inner membrane. The observed oxygen-dependent increase of enzyme
IFM was unexpected because it implies that oxygen deficits may exist in cardiomyocytes of the unstressed heart. The extel
mechanism may be responsible for the development of contractile dysfunction is currently unknown. However, aelsiggest th
used to aid convalescence, especially in patients with ischemic heart disease or after prolonged immobilization.

B 05-07
Regulation of mitochondrial calcium transient decay in atrial and ventricular cardiomyocytes

Victoria Hammedelena Plackic, Ahmad N. Nasri, Carsten Culmsee, Jens Kockskamper

University of Marburg, Institute of Pharmacology and Clinical Pharmacy, Marburg, Germany

Question

In cardiomyocytes, mitochondrial calcium (mitoCa) is regulated by influx and efflux of Ca from thiaaygtedicaocttivisriainly

via the mitoCa uniporter (MCU) and the mitochondrial Na/Ca/Li exchanger (NCLX), respectively. How mitoCalatatsiant decay
cardiomyocytes and whether these mechanisms differ between atrial and ventricular myocytes is largely unknown.

Methods

Atrial and ventricular myocytes were isolated from adult rat hearts. MitoCa was measured by confocal linescan imaging in cell

Rhod-1$ 0 0 PLQ ([SUHVVLRQ RI PLWRFKRQGULDO SURW Hih éxtacsDoWtai@ed W H L
from atrial and ventricular tissue.
Results

Following initial loading, X-Rhod-1 exhibited rather uniform fluorescence in the cytoplasm of atrial and ventricular myocyte

guenching, however, atrial and ventricular myocytes showed a striated pattern of X-Rhod-1 fluorescence. Co-staiagry with Mit

suggested that the striated X-Rhod-1 pattern originated fronmamttootpardion of electrically stimulated Ca transiebefd@aTs)

and after CaQjuenching revealed that the mitoCaTs (measured after quenching) displayed lower amplitudes butHaster kine

cytoplasmic CaTs (measured before quenching). In atrial myocytes (n=15), the time constant of Cafedd¢oal0@allpamsou
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before vs 75+10 ms after Op&inching (P<0.05). In ventricular myocytes (n=10), the respective tau values were 237+39 ms |
135+24 ms after Caftienching (P<0.01). MitoCaTs exhibited frequency-dependent regatesesaithdiastolic mitoCa and
acceleration of mitoCaT decay at higher stimulation frequencies in Hbi® Eiz)edi(d.¥entriculaR@ Hz) myocytes. Comparison

of mitoCaTs between atrial and ventricular myocytes at 1 Hz stimulation revealed faster tau of decay in atrialn@3B6) vs vel
myocytes (73+5 ms vs 142+14 ms; P<0.01). Expression of NCLX was increased about two-foldan tigsaé (N wentreeuts)
when normalized to either GAPDH or Tim23 (in both cases P<0.01).

Conclusion

X-Rhod-1 loads into mitochondria and allows for determination of mitoCaTs in both atrial and ventricular mydcfasterMitoCaT
decay kinetics than cytoplasmic CaTs. MitoCaT decay is accelerated with increasing stimulation frequencies. Atrial myocyt
mitoCaT decay than ventricular myocytes and this may be explained by higher expression of NCLX.

B 05-08
Growth differentiation factor 6 promotes pulmonary arterial remodeling in pulmonary hypertension due ta
left heart disease

Qiuhua Li

Charite, Berlin, Germany

Question
Pulmonary hypertension due to left heart disease (PH-LHD) is the most common type of pulmonary hypamntebsies (PH) a
considerably to morbidity and mortality in left heart disease. While PH-LHD is initially a result of passiletdumyogyegsston, it
into a reactive process with extensive pulmonary arterial (PA) remodeling. Previous studies identified an imbalance b
morphogenetic protein (BMP) and transforming growth Tatjor- VLIJQDOLQJ WKDW iRRIQ Wlchoriady \ertey W F
hypertension (PAH) by promoting proliferation of PA smooth muscle cells, endothelial cells and fibrosis. GrowtBDFjerentiatic
OLIJDQGY DFW WKURXJK VKDUHG %03 DQG 7*) UwtldiffenahRation faetetr B (G DEaYinGH-PHDQ
and test for its potential involvement in PA remodeling in PH-LHD.
Methods and Results
To understand the regulation of PA remodeling in PH-LHD, we performed bulk RNA sequenciisglate & Al samgplesart
transplantation from PH-LHD patients (n=15) and corresponding healthy heart-heart doagsrs(ar&x@eriwethtal PH-LHD rat
model (induced by surgical aortic-banding, AoB) and sham operated controls (n=4&lgnhdfalgseofidifferentially expressed
BMP-signaling pathway genes, identified by gene ontology (GO:0030509), revealed upregulation of GDF6 frabdtAdBA-LHD [
rat PA samples as compared to corresponding healthy donors or sham controls. Western blottingeddafiaisesnf GDEGybabdtein
expression in PAs of PH-LHD patients and lungs of AoB rats. PA immunohistology revealed that GDF6tbalogsditeeaatiith smoc
:SMA) and CD31, markers of smooth muscle cells (SMC) and endothelial cells (ECs), respectively. Co88ikIsrdlyd i Dsary PA
isolated from PH-LHD PAs showed a 2-fold and 1.5-fold increase in GDF6 protein levels relative to correspohygidéestertnol cell ty
blotting. Treatment of healthy PA SMCs and ECs with 300 ng/mL of recombinant GDF6 protein inceead@dodiédratigration
assessed by wound-healing assay and immunofluorescent detection of the cell cycle marker Ki67.
Conclusions
GDF6 expression is increased in PA SMCs and ECs of PH-LHD patients and AoB rats. GDF6 may contribute to PA remodelir
proliferation and migration of both SMCs and ECs, highlighting the need for further in-degtusttioy alf /GIB Fi® vivo.

Supported by the DZHK (German Centre for Cardiovascular Research), the DFG (German Research Foundation), the BMBF
Ministry of Education and Research), and the CSC (China Scholarship Council).
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B 05-09
A kinase anchoring protein 70 NQRFNRXW PLFH KDYH D QRUPDO FDUGLDF |

Karoline MorheAf Hariharan Subramatdarelga VitzthéitnHeimo Ehmi& Viacheslav Nikokev

1 University Medical Center Hamburg-Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany
2 University Medical Center Hamburg-Eppendorf, Institute of Experimental Cardiovascular Research, Hamburg, Germany
3 German Center of Cardiovascular Research (DZHK), Partner site Hamburg/Kiel/Libeck, Hamburg, Germany

Question

In heart failure, myocardi& li@emeostasis is impaired resulting in changes in contraction and relaxation. Underlying cellular me

leading to these alterations in cardiac function include modifications in the SERCA/phospholamban (PLN) complex, which res

Cafilling of the sarcoplasmic reticulum (SR), as well as a digtiresdast ©g ryanodine receptors (RyR). A kinase anchoring prote
/ LVRIRUPV $.$3 / KDYH EHHQ VKRZQ WR LQFUHDVH 6(5&% DFWdubht W\ W

dependent protein kinase Il (CaMKII) to the 8ERGAHex and RyR [1,2]. We therefore investigabdfibcts on heart function of

a cardiomyocyte spedifid D Sdeletion in two models of heart failure in mice. We expected superinhibitichN &R iient

mice, resulting in the development of cardiac insufficiency and an accelerated development of experimentally induced heart f

Methods

Heart failure was induced in cardiomyocyte $pedfigdefitient mice (KO) and wildtype litermates (WT) by transverse ao

constriction (TAC) or ligation of the left anterior descending artery (LAD). Sham operated aninuts Eetvech ediogrmaihic

analysis was conducted in anaesthetized mice before and 2, 6 and 10 weeks after operation. Blood samples aBdwvagjens were

post operation. AKT, ERK and PLN phosphorylation were assessed by immunoblot. Neurohumoral resporgesniiécataasessed |

of plasma renin activity (PRA), plasma aldosterone concentrations and plasma ANP concentrations.

Result&Jnexpectedly, echocardiographic analysis showed no difference in basal heart function and morphology between KO a

The induction of heart failure by TAC led in both genotypes to similar increases in heart weight cedyidredsovniiians @

similar decrease in ejection fraction and fractional shortening (n=4-10). PLN phosphorylation was notriatiphed Aa60 andhype

ERK phosphorylation remained unchanged in hearts from KO compared to WT. Induction of heart faddrt mo LdNR figyadon

in cardiac function between KO and WT; ejection fraction and fractional shortening were similarly decreanehz8rifgared to S

PRA as well as plasma aldosterone and ANP concentrations were iidfie elélbtion in both models of heart failure (n=6-13).

Survival after TAC and LAD ligation was unchanged.

Conclusions

Despite of the well-knawrittoHI THFWV Rl $.$3 / DQFKRULQJ 3.$ RQ WKH 6(5&%$ 3/1 FRP

physiological or pathophysiological consequences of a cardiomyocyte-spegifit deationicin vivo
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B 05-10
Remote ischemic conditioning and electrical auricular tragus stimulation in Rwagadgorojection to the
heart?

Umut PaketAndreas Skyschally, Helmut R. Lieder, Petra Kleinbongard, Gerd Heusch

University Hospital of Essen, West German Heart and Vascular Center, Institute for Pathophysiology, Essen, Germany

Question
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Both, remote ischemic conditioning (RIC) by brief cycles of ischemia/reperfusion (I/R) in tissues distant from the heart [1] and el
tragus stimulation (ATS) [2] attenuate myocardial injury in patients with acute myocardial infarction. RIC"s signal trasfsfer invol
vagal nerves with subsequent release of circulating cardioprotective factors from the spleen, as shown in animal models [3
magnetic resonance imaging studies in humans, ATS activates vagal nuclei in the brainstem [4]. HowevBiGwrluetAdiSer not th
mediated activation of efferent vagal nerves projects to the heart is unclear.

Thus, we used the analysis of heart rate variability (HRV) as a marker of cardiac autonomic balance [5] to investigate cardiac
humans during RIC or ATS, respectively.

Methods

Ten healthy volunteers were randomly subjected to RIC at the left or right arm and AT $ragttse tefipmatiglety. Sham RIC/ATS
procedures served as control. A continuous 1-lead ECG was recorded. RIC was performed on #e hupper @rolebyofrarm
ischemia, induced by cuff inflation to 200 mmHg and followed by 5 min reperfusion after rapid cuff deflatied.b4TE was pe
transcutaneous electrical nerve stimulator through a bipolar clamp using biphasic pulses at 30 Hz, 200 ps pulsealvidth, anc
microprocessor-controlled circuit periodically interrupted the stimulation signal at a 5/5s on/off scheme. Tétecimglikriokes stimult
set at a level which the participant did not perceive as intolerable or painful over the total stimulation periocbof: 30TN8ife{pulsed «
5.5£0.8 mA; ATS right 5.3x1.3 mA). HRV was analyzed by using Kubios HRV stand@g, Xddbi& ubildand). We focused on
heart rate (HR) and spectral power in the low (LF) and high (HF) frequency band. LF is supposed to reflect sympathetic activi
activity at the heart, and the LF/HF-ratio may reflect the sympathetic/parasympathetic balance.

Results

HR did not change with left/right RIC or left/right ATS vs. sham RIC/ATS (Figure A). There was also no appéFeanddsponse of
HF-ratio during left/right RIC or left/right ATS vs. sham RIC/ATS (Figure B-D).

Conclusion

Neither HR nor HRV, as a marker of cardiac autonomic balance, indicated an impact of RIC or ATS on cardiac vagal nerve ac
volunteers.
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No impact of RIC or ATS on HR and HRV in humans

Figure: Heart rd#8) low-frequency bdBJ high-frequency b&6ql
low-frequency band/ high-frequency ba(id)oatiealthy volunteers
subjected to remote ischemic condfi@Gpglectrical auricular tragi
stimulatioATS)or placebo protod@&A)

Values are means + standard deviations; twoys@yodwakiance for repeated measures; occnooélagan of the blood pressure cuff; rep.ioapddiiation of
the blood pressure cuff.
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B 05-11
Progressive attenuation of ST-segment elevation with ischemic preconditioning cycles does not reflect

cardioprotection in Ossabaw minipigs.

Virginie AdamHelmut Lieder, Andreas Skyschally, Petra Kleinbongard, Gerd Heusch
Universitat Duisburg-Essen, Institut fir Pathophysiologie, Essen, Germany

Question
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Ischemic preconditioning (IPC; brief cycles of coronary occlusion/ reperfusion) reduces myocardial infarct sizeoWgedtade recent
that IPC failed to reduce infarct size in minipigs of a particular strain (Ossabaw), which have a gaoat&vptepjdpdsiiryet
established a metabolic syndrome. Progressive attenuation of ST-segment elevation during IPC coronary cectuemsasults fre
Katpchannel activation and is considered to reflect cardioprotection, thus possibly serving as an online marker of infarct size
QRZ ZDQWHG WR LQYHVWLIJDWH ZKHWKHU ,3&1TV ODFN RI LQID te& 8T-3£grhentU HG
elevation.

Methods

Maximum ST-segment elevations during IPC by three cycles of 5 min/ 10 min coronary occlusion/ reperfusicusigze analyze
chest electrocardiographic traces (ECG, V2 Wilson lead using a single channel, calibrated amplifier) of anesthetized, open-
minipigs and compared to those in contemporary Goéttingen minipigs. Minipigs of both strains without and with IPC were then
min/ 120 min coronary occlusion/ reperfusion and infarct size quantified. ST-segment elevation wasdafipétlide th&fer teog
between a point 30 ms before the P-wave and 20 ms after the J-point. Thirty consecutive cardiac cyDks asreeamzatpt

as means + standard deviations. ST-segment elevation was analyzed by 2-way ANOVA for repeated measures.

Results

In both, Ossabaw minipigs and Goéttingen minrgegspéht elevation was progressively attenuated during the IPC cycles (figure).
size was 25+13 % of the area at risk in Goéttingen minipigs with IPC versus 4510 % without IPC. In Osgadiaevwagipigs, ir
50+11 % with IPC and 54+11 % without IPC.

Conclusions

The progressiveattenuation 6f SFPHQW HOHYDWLRQ E\ ,3& LV GLVVRFLDWHG IURP LQIDU
cardioprotective signaling of Ossabaw minipigs is located distal to the saciuemeial K

Attenuation of ST-segment elevation during repetijcles of
coronary occlusion with IPC
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B 05-12
Teaching medical students the QT interval and its autonomous regulation in a practical ECG course in

physiology
Tobias HeinrigctMarc Lemo/é&usanne Sehfdfarl Wegscheigjédeimo Ehmkélexander P. Schwoegrer

1 University Medical Centre Hamburg-Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany
2 University Medical Centre Hamburg-Eppendorf, Clinic and Policlinic of Cardiology, UHZ, Hamburg, Germany
3 University Medical Centre Hamburg-Eppendorf, Department of Medical Biometry and Epidemiology, Hamburg, Germany

Question

The QT interval is a well established marker for ventricular repolarization. As the QT interval is invenseheaeyratee@HRiXh t
several correction formula are established to calculate corrected QT).intepvatdi¢@Tcourses of physiology, medical students lear
the correct measurement of the QT interval and its autonomous regulation. For this, studentsE€¢asdiaddraeasiysg conditions
and during/following a workout. However, little is known about teachiilg QBtQdents. In particular, it is not established whethe
untrained medical students can determine the length of the QT interval in rest and following an exercisawyitto slffizient acc
discussion of its physiological regulation.

Methods

3rd year medical students (n=380) participated in a practical ECG course. In each course (20 students)y&€ Escofdetlimeer
small groups (2-4 students) under resting conditions and immediately following standardised physical exercise. Students cal
intervals and QLQWHUYDOV XVLQJ %DJHWWTV H[SRQHQWLDO FRUUHFWLRQ $XWRP
Following the course, QT intervals of the same ECG passages were measured by experienced physiologycteachlers and
electrophysiologistsc @ds also calculated for all retrieved intervals using Framingham, Fridericia and Hodges.

Results

On cohort level (n=117), students reported resting HRs of ~70 bpm and corresponding QT intervedwef, +#369 fognd/an
average increase of the HR by ~70% and a decrease of QT by ~20% following exercise. QT was inversely cancti@fed with th
(Bazett) was independent of the HR. On the level of individual experiments, however, students reporedan faQdqoialteidecr
~70% of the experiments. MoreoveB&2€tt) remained stable only in ~55%. Students HR data were highly concordant with t
generated by the automated ECG routines, the experienced physiologists and the clinical electrophysiologisiadidile averag
intervals were also comparable between the groups, the variance was substantially higher in students data than icialig other gr
in the exercise ECGs. In the HR ranges generated in thecamirgeti@irby Fridericia and Framingham was less efficient than
Bazett and Hodges.

Conclusions

Untrained students can determine QT intervals from ECGs recorded under resting conditions and following a workout with suf
to demonstrate the general concept of autonomous regulation of this important (bio)marker. Variance of iedigidhal data s
interpretation on the level of individual students. To overcome this didactic limitation, we recommend prior trainimigesmd/or po
discussing the regulation of ventricular repolarization. The frequency correction usiognstaasiss dv@Tsuitable in this teaching
context.
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B 05-13
Practical course in Physiology in midwifery science master’s curricula - more thandtisalecprase for
medical students?

Peter DreischeHarald Abele, Claudia Plappert

University Hospital Tubingen, Midwifery science, TUbingen, Germany

There is no doubt that teaching in Physiology is essential for students of midwifery science.

As the midwifery science master’s course has been introduced last year, it is worth to discuss how and to which extent the
contents should be presented.

In the master’s course the Department of midwifery science from the medical faculty of the University Tébiageadieeided to
course in Physiology for the master students on the basis of the preclinical practical course for medical students.

According to this the contents were defined as:

Respiratory system / Breathing

Blood / Blood parameters

Energy expenditure and exercise

Cardiovascular system / Circulation

Heart and ECG

Muscle and EMG

Nervous system / Nerve function

Urinary system

© XN gD PRE

. Pain / Pain reception

10. Sensory Physiology

The different lessons are presented in a hybrid format meaning a mixture of theory and practice, wittaahdtdsduratichior
including 3 breaks. These lessons start with a theoretical introduction followed by the practical part, then again theory
We work with a browser-based software called Lt from ADInstruments (Dunedin, New Zealand) to perform the experiments. L
a platform to present the theoretical background and instructions and to check the progress of the students.

The contents were preferentially changed to fit the requirements of midwifery science master students. |Fbexdanple3s @ArQ
SDLQ UHFHSWLRQ"™ ZDV LPSOHPHQWHG LQ WKH SUDFWLF D Ohd-pgaiX thiésholdratht) H Z
how it can be influenced.

Our main focus is to discuss and understand the context of physiological principles without going too far ineendétils ef g. the |
ion channels, transporters and detailed signaling pathways.

The advantage of the introduction part at the beginning of each lesson is that the students are bettefopeeipeited ainlé tber
follow the practical instructions and understand the procedures.Furthermore, the lecturer has direct contact tieethe stud
experimental results can be discussed directly at the bench. We consider this a sustainable teaching method providing a str
consolidation of the learning process.

At the end of each lesson, we included an internal evaluation in the Lt-Software presentation to betthe ftdheseantantseof
needs of the students.

References
[1] https://lwww.adinstruments.com/It/human-physiology
B 06 | Renal
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B 06-01
Blood pressure increase upon high dietary potassium supplementation is not associated with renal sodiu
retention or plasma volume expansion

Helga VitzthupPhiline Steffen, Christian Marx, Jan Ewald, Karoline Morhenn, Anika Seniuk, Heimo Ehmke

University Medical Center Hamburg-Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany

Question
Moderate dietary potassiuth {ipplementation lowers arterial blood pressure by decreasing rend) sedintior(NAs the
relationship betweenaldd blood pressure is nonlinear, an excesstageKcauses blood pressure to rise again. The mechanism
underlying the highindluced pressure increase are still controversial. In contrast to our findings, Little et al. (2023) replerted a pre
of the epithelial sodium channel (ENaC) and- retahfitan for the blood pressure increase upon high KClI intake. Since our observ
were made with a high KCitrate diet, we tested whether the accompanying anion modifies theirefi&etonfartatidention,
plasma volume, and the responsiveness of blood pressure to amiloride.
Methods
Na-replete C57BL/6J mice were subjected to either a normal (0.93%) or a high (5%likClooriiGdradedays. Blood pressure
was determined using telemetry. We measured renal gene expression by RT-qPCR, plasma aldosterone cangeydrations, a
excretion. To detect plasma volume expansion, we used a dilution method (Evans blue), determined blood hematcrit, and
diastolic left ventricular volume (EDV) by echocardiography after 10 days of diet. In addition, the effectafitbedeNathidodke
pressure was analyzed.
Results
No increase of blood pressure was observagjmedamice subjected to normdatk. Even though the gene expression offrenal Na
transporters and channels differed considerably between thediets hiibad pressure increased by an identical extent. Despite hi
aldosterone levels, neither renaleMation nor plasma volume increase was detected upon the dietshigheKENaC blocker
amiloride failed to normalize blood presstmepidiamice receiving high KClI or high KCitrate diet.
Conclusions
Our findings strongly argue against a contribution of volume retention to the blood pressure increase associatéakeiith excess
Na-replete mice.

References

[1] Little, Ret al. Dissociation of sodium-chloride cotransport@oexrddlood pressure during chronic highatestaiym supplementaliohinsigBt
(2023).

B 06-02
Mineralocorticoid receptor-dependent and -independent renal outer medciiann&l activity in mouse
distal nephron

Viatcheslav Nesterov, Marko BEHagtoph Korbmacher

Institut fir Zellulare und Molekulare Physiologie, Erlangen, Germany

Introductioffhe renal outer medullargh@nnel (ROMK) is the rate limiting stesdoretion in the distal nephron and critical for

maintaining*khomeostasis. ROMK is colocalized with the epittaimhriéd (ENaC) in the late distal convoluted tubule (DCT2
connecting tubule (CNT), and cortical collecting duct (CCD). ENaC-abstigtedn\generates the electrical driving force for ROMK
mediated #secretion. In response to a rise in plaswrcEntration, plasma aldosterone increases and stimulates ENaC througt
mineralocorticoid receptor (MR) promoting ROMK-mee@ttibiK In the transition zone of CNT/CCD ENaC activity entirely depe
on aldosterone and the presence of MR [1, 2]. In contrast, in the transition zone of DCT2/CNT ENaC achigty amaonstitut
independent of aldosterone [1], albeit largely reduced by MR deficiency [2]. Recently, we found that baseline ROMK activ
DCT2/CNT than in CNT/CCD [3]. Whether aldosterone also stimulates ROMK is still a matter of controvers\sitdagesific a poter
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role of MR in regulating ROMK activity remains to be established. The aim of the present study was to investigate the effects ¢
on ROMK activity in DCT2/CNT and CNT/CCD.

Method#n isolated CNT/CCD or DCT2/CNT fragments from control mice and from mice with doxycycline-inducible nephror
knockout (MR KO mice) whole-cell amileti@eV LW LY H ( Lb) &nd-tXrtibpidE QWA WAL Y H 5 2rfhg WeXdneasQréd VvV - O
as previously described [3].

Results H FRQILUPHG W K DWis &s3er@ially. @bgeit inHCNIT/CCD (1.98 £ 0.61 pA in MR KO mice vs 148 * 24 pA in c«
n=15 vs 21; p = 4%18nd is strongly reduced in DCT2/CNT (98.5 + 28.8 pA in MR KO mice vs 461 + 7218 ws@Bitts;
0.00001).,Q &17 & &' IURP OrbnowaaskddEded,tbut not completely abolished (235 + 56 pA in MR KO mice vs 630 + 6
controls; n=15 vs 18; p = 0.0002). In DCT2/CNT from MR KO mice ROMK currents werd>$dTHAC Tt fimsa tontrols averaging
1248 £ 134 pA (n=16) and 1134 + 140 pA (n=23), respectively.

Conclusioithe prominent ROMK activity in DCT2/CNT in combination with a high and aldosterone-independent ENaC activity
concept that this nephron segment is particularly important for mediatingebestidine literestingly, we demonstrated that in
DCT2/CNT ROMK activity is completely MR-independent, whereas ENaC activity is largely MR-dependernVIR signafingCT2/CN
is likely to modulatesKcretion by affecting ENaC rather than ROMK activity. In CNT/CCD ENaC activity is completely MR-dep
ROMK activity is also reduced by MR deficiency. Thus, MR inhibition may compgemresemaradaly by inhibiting ENaC but also
by inhibiting ROMK activity.

Funded by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation), project number 391676485 (KO 10

References

[1] Nesterov V, Dahlmann A, Krueger B, BertiiggM, Kefbmacher C. 2012, Aldosterone dependefeperdient regulation of the epithelial sodium
channel (ENaC) in mouse distal nepmrdrPhysiol Renal Phy&ial F12881299

[2] Nesterov V, Bertog M, Canonica J, Hummleras, Rdlgelling P, Korbmacher C. 2021, Criticaénolmefalocorticoid receptor in aldosterone-
dependent and aldosterone independent regulat@nnathieNiistal nephram J Physiol - Ren Phyaslatl F25F268
StartFragmentEndFragment

[3] Nesterov V, Bertog M, Korbmacher C. 202%eHighROMK activity in the mouse late distééd@mebiarly connecting tubule probably cowltributes t
aldosterone-independeseiretiolAm J Physiol - Ren Phyddl F4F54EndFragmentEndFragment

B 06-03
AQP1 expression in the thick ascending limb of Henle is reduced in the absence of claudin-10

Markus BleighChiara Maset, Jendrik Kiihne, Nina Himmerkus, Catarina Quintanova

Christian-Albrechts-Universitat zu Kiel, Physiologisches Institut, Kiel, Germany

Question

The thick ascending limb (TAL) of the loop of Henle is effectively separating salt and water (water tight) while re-absorbing arc
filtered NaCl. However, basolateral ion fluxes along the basolateral cleft and within the space of deep mefpasaledralaginatic
infoldings) have to be osmotically balanced. Claudin-10b is the main component of TAL tight junctions and faditaatgsoparacellul:
Absence of Claudin-10b leads to a re-arrangement of the TJ architecture and to the take-imgefrbgioihet &lal), increasing
divalent cation- and decreasingp@imeability. In addition, claudin-10b is also highly expressed in the basolateral infoldings
stabilizes and regulates diffusional accessibility of these unique extracellular space. We propose that the watehadthimel AQF
cellular water circulation and basolateral solute flux in TAL.

Methods

Nephron segments of kidney specific (Ksp-Cre) Claudin-10 knockout mice (C10 cKO) and their respectiviealttebmates (cont
investigated by Western blot analysis of AQP1 expression and qPCR analysis for AQP1, ATPHA2 &@RSsind.An addition,
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AQP1 wild-type (AQP1 WT) and knock-out animals (AQP1 KO) have been used for Western blot anayssnblalitymdaiplasm
measured as a correlate for water homeostasis.

Results

Besides the prominent expression of AQPL1 in proximal tubules we could show a consistent expression ofghy@Baytatedin in TA
and unglycosylated, absent in AQP1 KO tissue. There was no AQP1 expression in distal convoluted tubules and ckicting du
TAL, the amount of AQP1 protein was reduced to approx. 30% of the amount in WT. Thisgia3R:shiimnegl a 7-fold reduction

in AQP1 mRNA expression comparing cKO TAL with control TAL. As C10 cKO mice suffer frondraaéghlosss sjudirte/
osmolality 566 +/- 34 moshv&gl1308 +/- 207 mosrhikgontrol) we also investigated AQP expression in other nephron segment
contrast to the findings in TAL, we found an increase in AQP expression in proximal tubules (AQR&2) AQPéHadtiiAQEG).
Conclusions

AQP1 expression in the TAL and its reduction in claudin-10b indicates an involvement of AQP1 in the aligratentasfcasolats
solute fluxes.

B 06-04
Expression of TMEM16J modulates release of interleukin-2 and controls inticadeilutarsignaling in
Jurkat T- lymphocytes

Rainer Schreibediraporn Ousingsawat, Khaoula Talbi, Katharina Broecker, Michaela Fuchs, Karl Kunzelmann

Universitat Regensburg, Institut fur Physiologie, Regensburg, Germany

TMEM16J (T16J), a putative calcium-activated ion channel or phospholipid scramblase together with SIGIRR (siigle immu
related receptor) and PKP3 (plakophilin 3) controls immune response, and the extend of inflamh@RRY PR 2Tts6F IBaded

to severe inflammatory diseases such as pneumonia, enterocolitis and kidney graft rejection. Meta-analysis of genome-wi
studies identified a T16J variant as a strong promotor for chronic kidney disease (CDK), but riendeasehsencterhaf T16J
remain open.

T16J is expressed intracellularly and in the apical membrane of tubular epithelial cells of murine and hdewiniddeyedn an a
model for CKD (adenine treatment for 3 weeks) epithelial T16J expression was significantly reduced in mouse tubular €
Expression of T16J was detected in interstitial immune cells, while co-staining of T16J with CD45 in human Ckiatkidneys
expression in leukocytes. We therefore examined a possible role of T16J for the immunological function &b T{gelishocytes
(Clone E6-1) were activated with phytohaemagglutinin (PHA, 1 pg/ml) and phorbol 12-myristatsQ3rgaetpte/iiel induced
expression of IL-2 mMRNA and IL-2 release after 24 hours. Downregulation of T16J withreiRd¢A Esipidshien of IL-2, suggesting
an inhibitory effect of T16J on the immune response of Jurkat T-cells.

Our previous study showed a role of T16J for ATP-induced intragighalimgCia renal epithelial cells. Similarly, Jurkat T-cells als
express purinergic P2Y1 and P2Y2 receptors. We therefore investigated in single cells the effect oflédvemraheldésalof T
intracellular calcium concentratidr)(j@al on ATP- or ADP- induced changeX]in J@&at T-cells embedded in Matrigee
activated by PHA/PMA and loaded with Fura-2, which enhancejabdsaicif€ase of pGalicited by ATP/ADP. In contrast, both
basal [Cd and ATP/ADP-induced]@as attenuated by siT16J.

In summary, T16J controls IL-2 release in Jurkat T-cells by modulati@rj of basaté@alar calcium signaling. Modulation of T16J-
activity by small molecules may therefore provide a novel toolbox to control T-cell response and inflammation.

Funded by the Deutsche Forschungsgemeinschaft (DFG, German ReseardR Fjectd®isfp149993, TRR 374 Project A3
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B 06-05
Protein analysis and activity-based protein profiling in human extracellular vesicles

Sarah FromblingKaren Lahhelohannes Bran®@liver KreétzDesiree Lorétlstephanie Zielidskiatherine Meyer-
Schwesinger

1 University Medical Center Hamburg-Eppendorf, Institute of Cellular and Integrative Physiology, Hamburg, Germany
2 University Medical Center Hamburg-Eppendorf, 1ll. Medical clinic, Nephrology, Hamburg, Germany
3 Universitatsklinikum Hamburg-Eppendorf, Hamburg, Germany

Question

Proteostatic and enyzmatic disturbances of the ubiquitin proteasomal system (UPS) are a hallmark for progigssire kidney
upregulation of the UPS and an accumulation of aggrieved proteins in the cytosol of podocytes are a fegtespefciiyoicyte inju
membranous nephropathy (MN). Podocytes are specialized cells of the kidney blood filter, which are challengiidedisisg autoir
such as MN resulting in breakdown of the renal filter. In MN the UPS is impaired in podocytes. Th& esggsmrartividds is

not feasible in archived kidney biopsies frats Eadieacellular vesicles (EVs) provide digsariunomarker discovery for diagnosis,
prognosis as well as therapy monitoring. Here we focus on the potential of EVs from humaaoypoe doyieotsnabiochemical
assessment of proteostasis disbalances.

Methods

Human cultured podocytes exposed to autoantibodies and isolated podocyte-derived urinary EVs from patidideeyith MN c
diseases were analyzed. From cultured podocytes, EVs were collected in exosome depleted medium and isolated &
ultracentrifugation. Total EVs were isolated from healthy control and patient urine with kidney diseases @isiggic siambinatio
exclusion chromatography and differential ultracentrifugation. The amount of EVs was measured by image dtieamarmhe pullg
podocyte-derived EVs was established via immunoprecipitation with podocyte-specific antibodies and analyzed by electron m
to total protein abundance, the activity of DUBs and of proteolytic subunits of the proteasome werelmsedipentdin pcdfiligg .
Results

Upon autoimmune injury the amount of podocyte-derived EVs from cultured podocytes and from patient uriielrsréesled. Prot
analysis unraveled the presence of mainly inactive enzymes of the UPS within released EVs from cultured pedicytes afte
autoantibodies. Content of inactive enzymes of the UPS wasdaighily abnary EVs from patients with MN compared to other kidr
diseases.

Conclusions

Podocyte-derived EVs are a suitable source for protein biochemical analyses of the functional state of the UPS and have the |
insight in the proteostatic status of podocyte, possibly reflecting prognosis.

B 06-06
Stimulation of NO-sGC-cGMP signaling prevents vasoconstriction in ex vivo acute kidney injury model

Minze XYy Falk B. Lichtenbetg€em Erdart, Enyin LaiKerim MutigPontus B. Pers§ofindreas PatzaRratik H.
Khedkar

1 CharitétUniversitatsmedizin Berlin, Institute of translational physiology, Berlin, Germany
2 Zhejiang University, Department of Physiology, Hangzhou, China

Ischemic acute kidney injury (AKI) is a common clinical event associated with high morbidity due to the haghcrisidioéyensuing
disease (CKD) and end-stage renal disease. Prolonged ischemia of the renal tissue leads to irrevetsislsetépgrap bss
relatively short time frame for therapeutic interventions. Rapid and efficient vasodilation of renal arteries is obvimsibyréhe best ¢
the adequate perfusion and oxygen supply of kidney tissue. Though, glomerular filtration and perfusion of thenrefi@lecortex de
balance between the afferent (AA) and efferent (EA) arteriolar tone arising from paracrine fackine sudicasat®sds, and
endocrine modulation by the angiotensin Il (Ang Il) and other vasoactive hormones. The renal medulla fundtigrexigpandghysiolc
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critically relies on vasa recta (VR). The present study addresses the hypothesis that pharmacologic stimulation tf cGMP-s
renoprotective potential in AKI via the relaxation of renal microvessels.

To this end, hypoxia/re-oxygenation (achieved by a hypoxia chamber) and oxidative stress (induced by ODQ) weate perforn
perfused rodent AA, EA, and descending VR (DVR). Activation or inhibition of NO-sGC-tteNeR-qdatbiMd diiosynthesis (L-
NAME for inhibition), soluble guanylate cyclase (sGC) activity (cinaciguat, runcaciguat or BAY 60-2770ftoriabibiiio)y or ODQ
cGMP degradation by the phosphodiesterase 5 (PDES, sildenafil for inhibition) were assessed in the context of AKI microenvi
The supraphysiologic concentration of AAgnibl(LPwas applied for pre-constriction, as it may occur upon AKI. At normal oxyge
pretreatment with L-NAME or ODQ exerted moderate albeit significant vasoconstriction in AA, EA, and DidRoi ppactisree-oxyge
vasoconstriction in AA, EA, and DVR, whereas sGC activation partially abolished this effect. Similar to sGC activators, inhi
caused vasodilating effects in all three microvessel types.

The present data suggest that stimulation of the NO-sGC-cGMP signaling may exert renoprotective effects via maintair
microperfusion thus supporting the glomerular filtration and oxygen supply of kidney zones at risk for hypoxic damage.

The research was supported through funding by the German Research Foundation (DFG): CRC1365 "Renoprotection”

B 06-07
Cadmium-induced mitochondrial membrane fluidity changes cause respiratory supercomplex disruption :
peroxide production in the kidney.

Nadiya Romanéyvidevin SuleDaniel HebipR ravis IsskeiFrank Thévern§dElmar J. Prenhéling-Kee Lée

1Bielefeld University, Medical School OWL, Physiology & Pathophysiology of Cells and Membranes, Bielefeld, Germany
2 University of Calgary, Department of Biological Sciences, Calgary, Canada
3 Witten/Herdecke University, Institute for Physiology, Pathophysiology & Toxicology, Witten/Herdecke, Germany

Divalent cadmium ion (Cd) is a redox-active transition metal that is toxic to eukaryotes. In the kidney, Cd is tat@nams by esse
transporters by molecular mimicry. Moreover, Cd alters membrane fluidity by interacting with negatively charged phospholip
disrupt lipid packing and their stabilizing effects on protein structure [1]. We have previously shown that Cohipechreadealthe inn
membrane (IMM) via the calcium uniporter to disrupt mitochondrial function [2] in addition to lysosome meminairegstability [3]
apoptosis. We hypothesized that Cd binding to mitochondrial cardiolipin, essential for electron transport chain (ETC) functior
detrimental effects.

Methods and resultBiuorescent indicators laurdan and 1,6-diphenyl-1,3,5-hexatriene (DPH) report membrane hlegzelaroperties
region and hydrophobic core, respectively. In mitochondria isolated by differential centrifugation from culturedthoutan renal |
cells (HPCT) exposed to 2.5uM Cdfor 6h, laurdan generalized polarization (GP) decreased from 0.48430210 ©49;:0.0
indicating membrane fluidization. Addition of 2.5uM Cd for 1h to isolated rat kidney mitoplasts increased surf§G& membral
0.17+0.09 to 0.11+0.04, p>0.05, n=4) yet hydrophobic core rigidification (GP 0.185+0.01 to 0.192+0.01, p>0.0®paxd)l. In lipos
from cardiolipin only or an IMM lipid mixture, phase transition temperatures reported by laurdan were inangastedilize@d, indic
gel phase and delayed melting to the liquid-crystalline phase. Similarly, GP 0.32+0.09 decreased to -0.0280i2¢psPif1, n=1
laurdan-loaded HPCT cells after 1uM Cd for 1h using multiphoton microscopy. The assembly cfupsmomplexatinas
assessed by blue native gel electrophoresis and immunoblotting. Supercomplexes decreased by 38.71+9.2@aNh CGtPCT cell
for 6h, without affecting total cellular ATP, and confirmed in rat kidney cortex mi}drdetedrizogii€olation with 2.5uM Cd for 1h.
Amplex Ultrared, corresponding to peroxide generation, increased by tré@@%dipokiGisolation with 5uM Cd for 1h.
ConclusionsCd exposure inhibits respiratory efficiency via supercomplex disruption, oxidative stress and IMM rigidification, w
rooted in direct or indirect Cd interaction with charged phospholipids, essential for ETC complex assembly, stability and functi

References

[1] .HUHN (0 3UHQQHU (- 1V, QWRKUH) DXL IFGRE MG FOLXE D LI H FRBliochirRBIbSHY RAAIRTR (185, ELBV3&E OLS R VR
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Dev BioB:848
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switches to disruption of autophagic flux by lyssiabitigl during cadmium stress accrual in rena( NRKAY¢h Y@kic®1(10), 3225-3245.
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B 06-08
Spatial resolution of gene expression by single cell sequencing analysis in a mouse model of kidney
transplantation and immunosuppression

Robert LabésVera A. KulbvMuhammad |. Ashratisanne Mathidanna Le&izChristian HirfZePontus Persspn
Christian Rosenbetgktichael Fahling

1 Charité - Universitatsmedizin Berlin, Institut fir Translationale Physiologie, Berlin, Germany

2 Charité - Universitatsmedizin Berlin, Medizinische Klinik m.S. Nephrologie und Internistische Intensivmedizin, Berlin, Germa
3 Charité - Universitatsmedizin Berlin, Chirurgische Klinik, Charité, Berlin, Germany

4 Medizinische Hochschule Hannover, Klinik fir Nieren- und Hochdruckerkrankungen, Hannover, Germany

Question

The calcineurine inhibitor Cyclosporine-A (CsA) is widely used in organ transplantation and various autoimmune dis
immunosuppressive effects. Despite its beneficial effects, nephrotoxicity and anemia are major ghebbatimphlismighy
remains unclear, we recently showed that hypoxia and capillary loss play a crucial role. Here we used single cell RNA sequenc
in a setting of kidney transplantation (KTx) to systematically analyze the cell type specific effects of CsAlitethe transplanted k
Methods

Mice undergo kidney transplantation (KTx) or sham operation. Daily treatment with CsA or wedécttdide® aieka recovery
phase of one week. Kidneys were removed, homogenized and analyzed by scRNAseq. Cells were clustered as follaing: pod
tubules (PT), thin limb (tL), thick ascending limb (TAL), distal convoluted tubule (DCT), connecting tubufiaogalotleltsing duc
(CNT/CD-PC), intercalated cell type A (CD-IC-A), intercalated cell type B (CD-IC-B), endothelial cells (EC), inéecstitiah cell and
addition, gene set enrichment analysis (GSEA) was performed.

Results

After daily CsA treatment, sScRNAseq revealed 370 differentially regulated genes. Compared t®therstmmeyeorggaited
after KTx. The combination of CsA and KTx resulted in the highest number of regulatettigiengs (b8 7Mpss differentially
expressed genes under KTx conditions were found in the cluster CNT/CD-PC (415). Cséf tidatislemived tbp most alterations

in gene expression in the PT (280), CNT/CD-PC (231), TAL (194) and DCT (167) clusters. Pathway analysis byidaSEA reveal
proliferation, survival, differentiation and inflammatory pathways after CsA treatment, preferentiallglunstee EMICKIR -#C
apoptosis related pathways were regulated by KTx. CsA treatment on top of KTx mainly affected pathways involved in energy
Conclusions

Spatial investigation of gene expression signatures by scRNAseq for KTx with and without CsA treatment restalegl an une
alteration under KTx and CsA in the CNT/CD-PC cell cluster. Pathways that are activated by KTx were severelgtméaénced by
Although the PT and TAL are well-known areas of risk in several conditions of ldditeynidiceye that cells of the distal nephron
might play a underestimated role in the pathophysiology of kidney transplantation and immune suppression.

B 06-09
MedullaryNfat5deregulation results in substantial kidney fibrosis

Vera A. Kulé¥ Michael Fahli®mitry Chernyakad<ristina EngdBayram Edenti?

1 Universitat Witten/Herdecke, Lehrstuhl fir Physiologie, Pathophysiologie und Toxikologie, Witten, Germany

2 Charité - Universitatsmedizin Berlin, corporate member of Freie Universitat Berlin and Humboldt-Universitat zu Berlin, Mediz
m.S. Nephrologie und Internistische Intensivmedizin, Charitéplatz 1, D-10117 Berlin, Germany, Berlin, Germany

3 Martin-Luther-Universitat Halle-Wittenberg, Klinik fur Innere Medizin 1V, Halle, Germany

4 Charité - Universitatsmedizin Berlin, corporate member of Freie Universitat Berlin and Humboldt-Universitat zu Berlin, Institu
Translationale Physiologie, Charitéplatz 1, D-10117 Berlin, Germany, Berlin, Germany

Question
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Acute kidney injury can be induced by different factors. It is often associated with disturbed kidney functigerenebgirasgiesin the
pattern. However, in many cases it is still unknown how these changes in gene expression are induced. Here we show that i
the transcription factor NFAF5 leads to an acute kidney injury like phenotype resulting in massive renal fibrosis.

Methods

We generated a collecting duct principal celNsasfizmice by breedifgtsfloxed withAqp2Cre delete mice. After 12-20 weeks,
kidneys dfifatsKO and wild type (WT) mice were dissected in renal cortex and inner medulla, followed by gene expression pi
next generation sequencing. For histological analysis, we also used kidneys from 44 weeks old miceN&ttsDdinfndys and
served to detect kidney injury markers kidney injury molecule-1 (KIM-1) and lipocalin-2 (BlGAliysFadiséaimiorg was performed

to quantify renal fibrosis.

Results

TheNfatsKO mice developed a diabetes insipidus like phenotype due to massive reduction of AQP2 expression in the collectil
set enrichment analysis indicated that loss of NFAT5 is associated with an inflammatory and kidney ilmjuagldikierphientbsype.
Nfat5KO kidneys we observed massive expression of NGAL and KIM-1 proteins, further supporting the findingsesisiaimed by g¢
profiling. Sirius red staining revealed substantial fibrosis aklfaiss0lt of

Conclusions

Using large-scale gene expression data combined with histological staining, we show that the transcription facfor NFAT5
maintaining kidney function. A loss of maat&syassociated with specific changes in gene expression throughout the nephror
finally leads to severe renal fibrosis.

B 06-10
Can podocytic extracellular vesicles affect the metabolism of tubular epithelial cells?

Johannes Jagers

8QLYHUVLW\ +RVSLWDO (VVHQ &KLOGUHQYV &OLQLF ,, (VVHQ *HUPDQ\

Extracellular vesicles (EVs) are phospholipid double-membrane coated nanoparticles that nearly all cigllseniré¢e tnoaean bo
physiological conditions. EVs transport proteins, DNA and RNA to other cells for cell-to-cell communication. ditiales, pathologica
only the amount of EVs-release changes, but also the composition of the transported cargo. Tded resilittog mibeiedtion may
influence the course of a disease.[1]
The nephron consists of approximately 20 different cell types with different physiological functions and unique niétabolic req
epithelial cells of the proximal tubule deserve special mention, as their energy requirements are tremendously higé -and are <
free. In progressive kidney disease, the metabolism of these cells switches to glycolytic sugar utilization.[2]
The majority of kidney diseases are diseases of the kidney filter (glomerulus), which contains highly speciakz&wbdeliytiése podoc
are unable to regenerate and loss of the cell is irreversible. In the case of glomerular diseases, podocytes dassiad,thesulting il
entire nephron as the disease progresses.[3]
It remains unclear whether podocytes have an influence on the metabolism of the downstream tubular cetlsevadt\essioithus on
of the kidney disease.
To answer this question we isolate EVs originating in podocytes and incubate tubular epithelial cells with these Bvsyt/e test w
derived EVs can influence the expression pattern of metabolic genes and proteins in tubular epithelial cells.viill destdbnd ste
the expression pattern in tubular epithelial cells changes after EV incubation with EVs isolated after stressigh thg poaldeytes th
stress, hypoxia, inflammation and puromycin.
In addition, we plan to investigate the impact of these conditions on tubular respiration using the Agilent Seahorse FTX syster
In summary, we want to understand the physiological effects of EVs in the nephron and their impact on progressiee tidney dis
identify specific targets for possible therapeutic intervention.

References

[1] Grange, Cristina, and Benedetta BussolaélliExtresicles in kidney disddatite Reviews Nephrol&$ (2022): 499-513.
[2] Balzer, M. S., Rohacs, T., & Susztak, KH@028any cell types are in the kidney and elyadaRAtimual review of physio®gyp07-531.
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[3] Li, Y., Fan, J., Zhu, W., Niu, Y., Wu, M., & Z2828). Therapeutic potential targeting patbmtydadrial dysfunction in focal segmental
glomeruloscleros{édney Diseasels1.

B 06-11
Renal expression of natriuretic peptide receptors and their protective effects in proximal tubular cells

Elena-Sofia Heimr\ntonia Heinl, Frank Schweda

University of Regensburg, Institute of Physiology, Regensburg, Germany

Question

Natiuretic peptides (NP) are commonly known for their blood pressure lowering and natriuretic effects. The caidietipeptides .
peptide (ANP) and B-type natriuretic peptide (BNP) mediate their physiological functions by activating thesamgdatbreywasetin

A (GC-A = Natriuretic Peptide Receptor-A, NPR-A). The C-type natriuretic peptideré@dBbgdsfroairtlye endothelium and acts
via guanylate cyclase-B (GC-B = NPR-B) in a more paracrine manner. In contrast tGMR RaanddBdidhificant natriuretic effect
at physiological concentrations. Besides their relevance in maintaining blood pressure all three NPs possess cardio- and
properties, as, for instance, we previously found strong protection of renal podocytes by GC-A signalinginbespétecef dfie majo
NPs in controlling renal function, their renal target cells have not been investigated in detail.

Methods

To identify renal target cells of natriuretic peptides we performed systematical expression analysis of NP recepisisgn mouse
MRNA in-situ hybridization, immunofluorescence staining and realtime PCR. Further, we investigated the ren@NBtactive pote
cisplatin-induced cell injury of proximal tubular cells (LLC-PK1 cells) via annexin V apoptosiseegsaggioA@8absis of genes
which are associated with cisplatin nephrotoxicity.

Results

mRNA of both NP receptors was detectable in mouse kidneys. While podocytes and intrarenal blood vesselbigixpressed
abundance, no expression of GC-A was detectable in the tubular systethe |I€N&atestptor GC-B was highly expressed in the
proximal tubule but CNP did not regulate electrolyte excretion or diuresis in isolated-perfused mouse kidngy=téestead, CNP
effects in proximal tubular cells (LLC-PK1) since it significantly ameliorated apoptosis of cells that hasplzeier) arestidmotiarci
cytotoxic agent.

Conclusion
The NP receptors GC-A and -B are expressed in the kidney, however they have differemsli€bBtisrhjmtte expressed in the
proximal tubule and exerts the nephroprotective effects of CNP since CNP treatment of proximal tubular datlsiceduces cis
nephrotoxicity and thereby improves cell viability.

References

[1] Heinl ES, Broeker KA, Lehrmann C, Heydnri, Kdiegeier K, Tauber P, Schweda F. Localizttiometic peptide receptors A, B, and C in tekalthy an
diseased mouse kidneys. Pflugers Arch. 20233M34:3-8%0. doi: 10.1007/s00424-022-02774-9

B 07 | Vascular Function

B 07-01
Modulation of the endothelial SWI/SNF chromatin remodelling complex by long non
coding RNAs

James A. O@3 Katalin Palfis Timothy Warwi€k Frederike Bdgg llka Wittig3 Stefan GuntheFrancois McNigoll
Michaela Muller-McNidaklf P. Brandé§ Matthias S. Leisedéarig
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1nstitute for Cardiovascular Physiology, Goethe University, Frankfurt, Germany

2 German Center of Cardiovascular Research (DZHK), Partner site RheinMain, Frankfurt, Germany

3 Functional Proteomics, Goethe University, Frankfurt, Germany

4 Max Planck Institute for Heart and Lung Research, ECCPS Bioinformatics and Sequencing Facility, Bad Nauheim, Germany
5 Cardio Pulmonary Institute, Frankfurt, Germany

6 Institute for Molecular Biosciences, Goethe University, Frankfurt, Germany

BackgroundLong non-coding RNAs modulate the activity and targeting of chromatin remodelling complexes aadsibereby gen
The mechanisms governing the recruitment of these complexes to specific gene promoters are largednsiiovenmdieaer,

that IncRNAs are required for the function of various complexes that modify or remodel chromatin, such as the Blglsomb Repr
2 (PRC2) and the SWiItch/Sucrose Non-Fermentable (SWI/SNF) complex. We previously identified the énhaRMMAIMANTIS
component of the endothelial SWI/SNF complex. MANTIS stabilised the complex and enabled its gene-targetindiedis¢his basis
that a broader network of IncRNAs modulates chromatin remodelling through a cell-specific andemynteredepkthdeBVI/SNF
chromatin remodelling complex to ultimately mediate endothelial cell and vascular function.

Methods and Result$he core ATPase of the SWI/SNF complex, BRGL, is required for normal endothelial cetmforaition. Knc
BRGL1 in human umbilical vein endothelial cells (HUVEC) reduced proliferative capacity as well as migration and angiogenic spt
BRG1 siRNA and RNA-sequencing alongside BRG1 CUT&RUN revealed multiple enriched genes and pathwaysetirucial to
function that were significantly differentially expressed after BRG1 knockdown. BRG1 RNA-IP-sequencing and iGLIP identi
interaction partners of BRG1. This technique recovered (among others) the INcRNAs EPHAASNS MAIAONAd@ NEATL,
which have been implicated in endothelial function. Subsequent screens with a customised siRNA library agaifdtiR0 BRG1-|
revealed that many of these alter endothelial functional capacity and, importantly, BRG1 genomic binclieign iRtethetioore, pr
partners of the endothelial SWI/SNF complex were identified by mass spectrometry and found to be deperddRtAntahe prest
interact with SWI/SNF.

Conclusions Endothelial cells contain a considerable number of functionally important IncRNAs that interact with the SWI/SN
remodelling complex. BRG1 CUT&RUN and RNA-seq following BRG1-bound IncRNA knockdown will reveahfgettiegspecific
mechanisms and programs that depend upon IncRNAs. RedChIP will also be performed to confirm teatlthessUuitdBRAS dir

to its genomic targets to mediate endothelial and vascular function.

B 07-02
Role of RhoA-kinase and ribosomal S6-kinase Il pathways in the regulation of vascular contractility of
senescent human renal and mesenteric arteries

Lubomir T. Lubomird¥ Doris MetzfeiTatjana Korotkgudirgen Heschél€sabriele PfitzeRené Mantike Thomas
Enzmarfn Olaf Grisk

1 Brandenburg Medical School, Physiology, Neuruppin, Germany

2 University of Cologne, Vegetative Physiology, Center of Physiology, Cologne, Germany

3 University of Cologne, Neurophysiology, Center of Physiology, Cologne, Germany

4 Brandenburg Medical School, General and Visceral Surgery Clinic, Brandenburg, Germany
5 Brandenburg Medical School, Faculty of Health, Brandenburg, Germany

6 Brandenburg Medical School, Urology and Children Urology Clinic, Brandenburg, Germany

Question

Mechanisms regulating vasoconstriction vary in the small arteries from different organs. In the present studglenef iRiregtigated t!
kinase (ROK) and ribosomal S6-kinase Il (RSK2) pathways in the regulation of vascular contractility @makaedceatenteao r
arteries.

Methods

Contractility of human intrarenal (h-RA) and mesenteric (h-MA) arteries obtained &nauipat&atsivedurgery was explored by
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wire myography. Furthermore, contractility of interlobar (m-1As) and mesenteric (m-MAh@edeagednmycel was studied by
the same method. Phosphorylation of the regulatory subunit of myosin light rolyasin(Mg!@-chain-phosphatase (MLCP), MYPT1
at phosphosite T853 (ROK-site) and RSK2 at phosphosite S227, responsible for kinase activaton (RISKAHSRPBY Western
blot.

Results

h-RA showed higher stréttpGXFHG WRQH DQG KLJKHU UHDFWLY LMA (WJREC50B &1+ DitHHJRA. F
vs. 5.1+0.3 in h-MA; p<0.05). MaximalfejaalEulated as percent of force achieved by depolarization withve@saisolivgaker

in h-MA (118.8+5.2% vs. 56.2+10.4%,; p<0.001). Similarly, concentration dependency of the thromboxEhesms agbhisiyd)466
shifted in h-MA (-log EC50= 7.9+0.1 in h-RA vs. 6.8+0.3 in h-MA; p<0.0001), bukhsevakartigeindd (130.7+£5.3 in h-RA vs.
124.2+4.9 in h-MA; p>0.05). Rho-kinase (ROK) inhibition resulted in a greate?‘dewatgmiarzation-induced tone in h-RA than
inh0$ S %DVDO DQG . DG U H@utedphéspbdiyiativs BeRas Wighidr PhaRB WanRh-MA. This
was associated with higher ROK-dependent phosphorylation of MY FRA-{Ji8&phoylation of RSK2-S227 was significantly highe
than in h-MA. Similarly, MYPT1-T853 and RSK2 phosphorylation were also higher in m-lAsafrdmragpdativeevessels from
young mice and in m-MA from both age groups. Moreover, only aged m-IAs generated a stretch-induced tone.

Conclusions

Vasoconstriction in human intrarenal arteries shows a greater ROK-dependencertbanrtariesesent study also suggests that
activation of RSK2 may contribute to intrarenal artery tone dysregulation associated with aging. Comparadengih &aigBA, h-M/
UHODWHG UHPRGHOLQJ OHDGLQJ WR D UHGXFWLRQ RI WKH FRQWUDFWLOH |

B 07-03
Piezol is a mediator of endothelial nanomechanics and vascular inflammation

Johanna-Theres Borut&rik HertelKristina Kusche-VikéoBenedikt Fé&ks

1 University of Luebeck, Institute of Physiology, Luebeck, Germany
2DZHK (German Research Centre for Cardiovascular Research), Partner Site Hamburg/Luebeck/Kiel, Luebeck, Germany

Vascular tone must be constantly regulated to ensure proper blood flow to the organs. Thus, endothelialdcgbs{EIS Gréning bl
exerted to mechanical and biochemical forces. The top layer of endothelial cells, the so-called glycocalyx (eGC)teand the ur
form a nanobarrier between blood vessels and tissue. The mechanical properties of EC surface, is highhefles@ie saltdrnating
and "stiff* conditions and essential for proper endothelial function. Changes in the nanomechanics of ECs are associated v
dysfunction and vascular inflammation. In addition, structures like the eGC and mechanosensitive ion chamluthelkat import
mechanosensors. One candidate is the mechanosensitive nonspecific cation channel Piezol. In this project, we aim to under:
Piezol in endothelial nanomechanics and vascular inflammation.

We treated ECs with TNWW R LQ G XFH Y DV F X @&tinen® WdhDoP withdm itHe Riezp® agdRist Yodal the effect of Pie:
on the nanomechanics of eGC were quantified by using the Atomic Force Microscope (AFM). Fudidonmeesgaciiogepy
measurements we analyzed the adhesion forces between isolated human monocytes and ECs. Effects of the absence
nanomechanical properties by CRISPR-Cas9 induced Piezol knockout in ECs were quantified.

7 1 yinduced inflammation and activation of ECs leads to eGC damage and consequently to a decrease in eGC height. The |
Yodal prevented these negative effects when treated concomitantly NLTQIB- ZKHDW JHUP D JJOuen&/ab@L Q

to confirm these results. At the functional level, cell-cell adhesion analyses have shown that Yodalnpeeiatets ither da¢e-in
adhesion forces. In monocyte wash away assays, we demonstratedti@FTNHD VH G W K ¢yte®@ Adhé&¢htUtoEECSP R Q
corroborating our previous results. Of note, a CRISPR-Cas9 mediated Piezol knockout resulted in a reduction in eGC height.

Based on our results, we postulate that Piezol is an important regulator of endothelial nanomechanics a@iicitd effivaty has be
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on eGC and enhances the vasoprotective function of the EC surface. We hypothesize that Piezol may serve gstagharmace
prevent the development of cardiovascular pathologies.

B 07-04
Mathematical model for diffusion and enzymatic degradation of AMP in rat aorta predicts concentration
gradients of nucleotides/nucleosides in vessel wall

Arvid PietschAndreas Deussen, Stephan Speier, Peter Dieterich, Melanie Martin

TU Dresden, Institut fur Physiologie, Dresden, Germany

Question

Disturbances of extracellular nucleotide degradation and release are known to effect intramural nucleotide concentrations &
medial calcification in human vessels. Diffusion processes of nucleotides between the bloodstream and vessel layers may
medial calcification by affecting intramural nucleotide concentrations. Aims of this study are to analyze CD73 and alkaline
activities in human and rat cell cultures and rat aortic ring and further, to evaluate the effect ot#ssesofpdifiugipn and
enzymatic AMP degradation on the nucleotide/nucleoside distribution within the aortic ring.

Methods

Time courses of degradation of efher®- 0$03 WRGHWRMOD®H O0$GR ZHUH TXDQWLILHG LQ Ft
muscle cells and in ex vivo aortic rings of rats by HPLC. The role of endothelium was studied by mechanicteleahoghl of the
layer. Endothelial cell lines studied included: Human Umbilical Vein Endothelial Cells (HUVEC), Human Umbilical Artery Er
(HUAEC) and Rat Aortic Endothelial Cells (RAEC). Additionally, one smooth muscle cell line (Rat Aortic SARIdR)Mzscle Cell:
used. Michaelis-Menten parameters were estimated using mathematical modelling and Bayesian data anakysien@bd smalysis v
a model representing 20 cell layers of rat aorta, each with combined diffusion-reaction processes for AMP and Ado.

Results

Michaelis-Menten parameters estimated for HUVEC, HUAEC, RAEC, RASMC and gateroitidablg are€ompared to the other
cell cultures, RAEC have lower enzymatic activity, whereas RASMC showed average enzymatic activity. Parameter estimati
DQG +8%(&V VKRZHG KLJK GHJUDGDW L RQalRds. CHMBaréd ta/tKe phvagktErs iD Ced éxpe@niedtsl 2
aortic rings showed medium enzymatic activity. Removal of endothelium digigotfatearitye kUt slightly increasg@diggesting

a diffusion associated effect of intact endothelium on nucleotide degradation. Combining diffusion and enzymatdl paramet
measurements, the model reproduced mén$Wald 0 $ Gdrcentrations in the medium surrounding the aorta ring. In additi
modeling predicted a quasi-steady-state nucleotide/nucleoside distribution in the vessel wall, with the lowest concentrations
middle of the simulated vessel wall.

Conclusions

Our studies show clear differences in the ecto-nucleotidase activities of different cell types of the vessel wall as well as consi
differences. Further, this study indicates that both, diffusion and enzymatic reaction, contribute to the local inteamratéd mucleotid
In-vivo, the presence of other nucleotidase activities will further complicate the scenario. Further exparimgntgiantitatjuactio
model analysis are needed to explore vessel wall nucleotide concentrations in a realistic manner.
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B 07-05
The nuclear Corepressor NCoR1 limits endothelial angiogenic function

Tom TeichmaiAnPedro Malacatn&im WarwickSimonida Zéhtefan GuntBeBeatrice Pfliger-MylRalf P.
Brande's

1 University Frankfurt, Cardiovascular Physiology, Frankfurt, Germany
2 Max-Planck-Institute for Heart- and Lung Research, Bad Naalngim, Ger

Corepressors negatively regulate gene expression by chromatin compaction. Alteration of the gene expressied psofile cou
strategy to switch the phenotype of endothelial cells, key players during the process of new blood vessel format@prérom a qui
angiogenic state. Here we hypothesized that by specifically targeting corepressor proteins, the endothelial angiogenic fun
improved. To study this, we characterized the function of nuclear repressor complexes in human umbilical vein @aglathelial cel
well as in organ culture of mouse aortic tissue.

Single cell data sets revealed that the corepressors NCoR1, SMRT and REST are particularly high expresseeciallyasculat
endothelial cells. Importantly, targeted knookdlo@se corepressors in HUVECs demonstratedusiselg NCoR1 depletion
increased the angiogenic capacity as determined by spheroid- and mouse aortic outgrowth assays. The underlying mechanis
by RNA- and ATAC-Seq. NCoR1 depletion significantly upregulated the expression of angiogenesisspestaitaih geties,
genes, including ESM1, DLL4 and NOTCH4. Confrontation assays comparing cells with and without NCoR1-deficiency revee
NCoR1 promoted a tip-cell position during spheroid sprouting. Interestingly, a proximity ligation assay identified NCoR1 as «
partner of the transcription factor RBPJK, regulating NOTCH signaling during tip and stalk cell selection. Loss of this interactic
depletion, increased NOTCH activity as determined by luciferase activity measurements. Finally, targeted NOTCH4 deple
deficient cells abolished the previously described effects on angiogenic capacity.

NCoRL1 is an interesting target allowing the positive modulation of pathophysiological angiogenesis via its direct interaction w
specific transcription factor RBPJk. Targeted depletion of NCoR1 promotes a tip cell position and thus increased angioge
endothelial cells.

B 07-06
Magnesium-Oxygen-Thera®y physiological effective treatment of patients with Long Covid and Post Vac

Elfriede Leniger-Follert

Medical Practice, Hagen, Germany

In 1983 we already discovered that extraceltihaityfk]o) exerts a dual effect on smooth muscle cell membrane voltage and there
on microflow. In the range of 3 to 20 mM hyperpolarization occurs with concomitant increase in microflow. Ab@@entivd ceiling
the further increas§ijo leads to depolarization and to constriction of arterioles with decreasing microflow.

In 1995 and 2004 we reported that Magnesium ions are suited to change the depolarization of smooth ntsckpotdirinatioorane
and therefore, ameliorates perfusion in ischemic regions in patients.

Now we report about the results of intravenous injection of 6 mM Magnesium ions within 15 to 20 secawdsérspat@otasvith

of Long Covid and Post Vac. As a negative charged anion, we used sulfate. We measured the timeébggsetiogdsf figettion

until heat was registered by the patients in the different regions of the body. These special circulation times of thedpatients we
the corresponding circulation times of the healthy individuals. They are directly related to the migeofkow e diffecénhemwere
performed until the circulation times became normal. Additionally, all patients inhaled oxygen (5 liter per minute)zamithcrease ¢
therefore increase the oxygen pressure gradient in tissue.

Until now we have successfully treated more than 80 Long/Post Covid patients and about 40 Post \dtiorpafi¢reatrmbetdur
depended on the extent of neurological, caldiologaular and fatigue symptoms as well adegneth@f constriction of the small
vessels and tissue hypoxia.
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B 07-07
Red blood cells mediate endothelial glycocalyx and actin adaptation in response to flow speed variation

Max Dietrich Kristina Kusche-VikioBenedikt Féks

1 Universitat zu Lubeck, Institut fir Physiologie, Lubeck, Germany
2DZHK (German Research Centre for Cardiovascular Research), Hamburg/Luebeck/Kiel, Germany

Question

Endothelial cells (EC) as well as red blood cells (RBC) are both covered with surface glycocalyx to nesptmdddodsfear. In r
stress variations, EC release nitric oxide (NO) to induce the flow-mediated vasodilation. Also RBC-derived NO directly impact:
However, the interaction of EC and RBC (and RBC-derived NO) with the endothelial surface (e.g. eGC) is unknown.

Methods

In this study, human umbilical vein endothelial cells (HUVEC) were oulitresbtnpansing Y-shaped p-Slides (ibidi GmbH) and
then kept under flow conditions using an ibidi pump, with or without free-flowing human RBC. The p-Slides allow kloadation of |
vessels, generating laminar flow with varying shear stress, with 6 dyn/cm? at the singular parts, dropping at the bifurcation to :
split channel section. EC were co-stained for eGC and actin using WGA and Phalloidin respectively. Fluorescence images wer
of low (3 dyn/&rand high (6 dyn&ishear stress and the mean fluorescence intensity of the combined area above the nuclei was
Supernatant was stored for quantification of NO release. Fluorescence values were normalised to intensities of the first chi
(control: laminar flow, 6 dynief RBC).

Results

In the presence of RBC the eGC of HUVEC was increased by 39.0% in regions of the Y-shaped p-$hdd witt03Da9hjcm?2
compared to control conditions w/o RBC. Downstream, at again 6 dyn/cmz, intensities were increased by ##3%n({por 0.018)
region. This indicates an increase of the eGC layer in the presence of RBC following variation in flow speed. This effect
downstream after flow speed returns to previous leveld (6 dyn/cm

At 3 dyn/chthe actin cortex showed increased fluorescence intensities by 35.6% (N=3, p<0.01) in presence of RBC compare
dyn/crh Also after returning to 6 dynémtin fluorescence intensities remained increased by +33.9% (N=3, p>0.01) compared tc
regions w/o RBC. This indicates a polymerization of cortical F-actin in the presence of RBC after a drop in sheardftress. Me
Erythrocyte-derived nitric oxide as a possible mediator of the RBC-endotheliurangtarection are

Conclusions

The results demonstrate the impact of RBC on the endothelial cell surface is dependent on shear iraltsreitéenlebeiGE
structure and associated cortical actin compared to cells that had no interaction with RBC. This could possibly be
mechanosensitive structures of the RBC, resulting in NOS activation and NO release.

B 07-08
Role of lipid mediator in lymphangiogenesis and lymphatic maturation

Zumer Naeem

Goethe University, Institute for vascular signaling, Frankfurt, Germany

Lymphatic vessels are essential for tissue homeostasis in physiological conditions as we all as in diverse pathologies, in
metastasis, lymphedema, and organ graft rejection. In the present study, we aimed to investigate thi4&dedsroygdaporiges

and their soluble epoxide hydrolase-derived respective diols in lymphangiogenesisanchtjonphating development.

In a spheroid-based assay using embryonic stem cells (MESC) and tumour cells, we observediibbp&iti-eiepecidiéerential
effects on mESC differentiation into either blood endothelial cells (BECs) or lymphatic endothelial cells (LECs). Indeed, while
epoxide (12,13-EpOME) increased the expression of genes implicated in angeufeardisphigdthe corresponding diol; 12,13-
DiIHOME promoted the expressiegirBCoup-{fSox18&ndProxli.e., genes linked to lymphangiogenesis. Based on this informatic

we studied lymphangiogenesis in the ears of yound &yp2&#dpups (P21) and discovered profound effects. Deletion -6f Cyp2c4
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(to decrease epoxide and diol formation) attenuated lymphatic vessel maturation and severely affected valve foangtion, with
major effect on lymphatic vessel density or branching. On the other hand, the deletion of sEH @odndeeasasepdixidermation)
resulted in a less dense lymphatic network with fewer branching points. Although valve morphology seerite] tiw fyed pih i
collecting vessels showed a higher coverage of smooth muscle cells.

In conclusion, we could show that Cyp, sEH and their derived lipid mediators plays important role in endothelial call specific:
development, lymphatic vessels maturation, and valve formation.

B 07-09
Deletion of the Soluble Epoxide Hydrolase Impairs Intestinal Angiogenesis and Lacteal development

Yanis AfirZumer Naeem, Timo Fromel, Ridiger Popp, Ingrid Fleming

Goethe University, Institute for Vascular Signalling, Frankfurt am Main, Germany

Question

Blood and lymphatic capillaries of the small intestine are characterized by their key role in nutrient absorption as well as their |
regenerative state. Despite their importance, the molecular mechanisms governing their generation and homeostasis ar
understood. Epoxides of polyunsaturated fatty acids (PUFAS), generated by cytochrome P450 enzymes, and ttie diols gel
subsequent activity of the soluble epoxide hydrolase (SEH), have been shown to play an important role in angiogemssis and lyn
in the retina and in cancer. Here, we assessed the impact of the sEH-related lipid mediators on intestinal haggiggerssissand lym
Results

Mapping of the expression of the sEH (immunohistochemistry) revealed its high abundance in enterocytes, iedairsimaiitly in thi
intestine. Expression of the protein was also higher at the top of the villi. Developing lacteals also expressed theidEte(P7 and
nascent capillaries but sEH expression was not detectable in lacteals and blood capillaries from adult seieeh&kkeiteaof the
impact on blood vessel and lymphatic development at P7 and P21, with both a significant decrease in the lacteal/villi ratio anc
a higher number of lacteal sprouts and a higher expression of PraxitelwsElso observed a decrease in blood capillary densit
within the villi.

Moreover, we found evidence suggesting that sEH inhibition modulates lipid uptake in the gut, with a bigger size of lipid dro
enterocytes of the top villi.

Conclusions

Overall, our findings suggest an important role for sEH-related lipid mediators in the intestinal angiogenesis amdadymphanc
developmental model, as well as regulatory effect of lipid absorption. Experiments are ongoing to determine the mechanisms
epoxides and diols act on angiogenesis and lymphangiogenesis.

B 07-10
Activation of free fatty acid receptors modulates pulmonary vasculex iove

Alexander SeidindeClaudia GlDaniela Wenzel

1 Ruhr-University Bochum, Department of Systems Physiology, Bochum, Germany
2 University of Bonn, Institute of Physiology I, Bonn, Germany

The free fatty acid receptor (FFAR) family comprises four members, FFAR2 and FFAR3, thdiycahobechetinettty acids
(SCFA) as well as FFAR1 and FFARA4, that respond to long chain fatty acids (LCFA). Atit€iRARSs zlesl Ge€eptors and are
expressed in numerous organs. SCFA and LCFA have been demonstrated to relax systemic vessels and redasersystemic |
Therefore, we wondered if activation of FFARs could also directly modulate the tone of pulmarahparteties§pasiic target

in pulmonary hypertension (PH).
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Vascular tone of PAs was determined in isometric force measurements in a wire-myograph. The snpattrofdpfikRenany
arteries was assessed in functional lung slices. To measure pulmonary arterialgrassave (R&R)the isolated perfused lung
system (IPL) of mouse. For the activation of FFAR2/3 propionate or butyrate were applied whitgpgdrapdufid@Ag91 (TUG)
were applied for FFAR1/FFARA4 stimulation. In all experiments female and male C57BL/6 mice were used.

In isometric force measurements of mouse PAs first results indicate that single dose application of3berBQFRAdbeBsate (
vasoconstriction of 0.8 £ 0.1 mN (n=3). Furthermore, the constriction by butyrate was rdosd-celketalBatrhM. Because the
FFAR1/FFAR4 agonists (compA or TUG (10 pM)) did not increase baseline force a potential vasorelaxBAiRffagooidtsFARL1/F
was investigated by single dose application of the respective agonists (10 uM) and subsequent dose-response datees of the
serotonin (5-HT). FFAR4 activation induced a pronounced right shift of 5-HT dose resposseaEl?ved) (0&g(ES5, compA) vs.
&28 + 0.05 (n=6, solvent), p<0.001) that was prevented by the FFAR4 antagonist Attighdajhedit)affected by the FFAR1
antagonist GW1100 (10 uM). In addition, a single dose of compA inducec sttimy afsos-HT pre-constriction in isometric force
measurements (55.5 + 2.4 % (n=6, compA) vs. 5.5 £ 3.4 % (n=6, solvent), p<0.00t}iandl dlsy isliftes (66.0 + 4.5 % (n=8,
compA) vs. 11.4 £ 3.4 % (n=6, solvent), p<0.001). Consistently, in the IPL model our prelimiaarycesases sh@AP after
application of the SCFA propionate on baseline levels (30 mM, 2@ @H3))ant a decrease of PAP when compA was applied aft
5-HT pre-constriction (35.8 + 3.1 % (n=6, compA) vs. 6.7 £ 2.6 % (n=6, solvent), p<@O0dt)aghis bHattenuated by the FFAR4
antagonist AH7614.

In conclusion, our data indicate that FFAR2/3 and FFAR4 modulate pulmonary tone differentially. While SiAR2it3dactstion b
constriction, FFAR4 activation evokes a pronounced pulmonary vasorelaxationivio Rubuise experiments will focus on the
downstream signaling mechanisms of FFARs in the pulmonary vasculature.

B 07-11
Role of A2B receptor activation in tone regulation of the pulmonary vasculature

Jana LewandowskDaniela Wen%el

1 Ruhr-Universitat Bochum, Systemsphysiology, Bochum, Germany
2 Universitat Bonn, Institute of Physiology I, Bonn, Germany

Question

The adenosine A2B receptor (A2BR) is a G protein-coupled receptor that Gpupland Geiizand is upregulated in humans

suffering from pulmonary hypertension (PH). Adenosine, the endogenous ligand of this receptor, is knowmggutetimvafed in tl

vascular tone and smooth muscle cell growth that are both pathophysiological characteristics of PH. Furthermoee, adenos

elevated under hypoxic conditions that can promote PH. Therefore, we were interested in the role of A2BIRy sigtesiexy in pulr

(PAS).

Methods

PCR, Western Blotting and immunohistochemistry were used to analyze A2BR expression in different organs and tissues

protein level. The effect of adenosine, receptor agonist and antagonists on pulmonary arterial tone regulatian wiess examin

myography, functional lung slices and the isolated perfused lung (IPL). To investigate the role of A2BR activation in the modul

muscle cell growth, we performed growth assays in human pulmonary arterial smooth muscle cells (hPASMCs).

Results

Using PCR, Western Blotting and immunohistochemistry, we were able to demonstrate A2BR expressios) in jpagiemdmain P.

in the smooth muscle layer of PAs and in alveolar epithelial cells. In isometric force measurements, preisoutihtéaatenbsinase PA

(104M) or the A2BR specific agonist BAY 60-65834BAVid0ed a right shift of 5-HT dose-response auBaY (EE5 + 0.11

(n=9) vs EGDMSO: -6.9 + 0.06 (n=9), p<0.0001 (Two-way ANOVA)). This could be attenuatedihyubddiviondtipthe A2BR

specific antagonist PSB-60ML(E6PSB+BAY: -6.5 + 0.05 (n=6) sDBSO: -6.7 £ 0.04 (n=6), p>0.05 (Two-way ANOVA)), whil

the A2A receptor antagonist ZM24138% (18d no effect. In addition, single dose application oiVipAaWtel@Taduced

contraction caused a pronounced vasorelaxation in PAs (BAY: 16.6 + 3.2% (n=16 v MSO6)1 4<0.01 (One-way ANOVA)).

Similar to the results in large PAs, adeno$iieaid BAY (#@) evoked a strong vasorelaxation in small intrapulmonary arteries
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functional lung slices and the effect of BAY proved to be dose-dége@d@ntd B3, p>0.05M012.1 + 2.5%, p<0.0FMLB3.5

+ 3.5%, p<0.001;“Md 49.6 + 2.6%, p<0.001 compared to solvent control (Two-way ANOVA)). In adiijiasBredyded
pulmonary arterial pressure in the IPL (BAY: 16.5 + 2.3% (n=7385D\2307% (n=6), p<0.001 unpaired students t-test). Finally,
vitro experiments in hPASMCs revealed that®BYvéOable to strongly diminish cell growth (PDGF vs native: 2.29 + 0.2 (r
PDGF+BAY vs native: 0.87 £ 0.1 (n=6) p<0.001, one way ANOVA).

Conclusions

Activation of A2BR results in prominent pulmonary vasorelaxation and limits PASMC growth. Further ineedétatiinestineeded
underlying signaling pathway and a potential role of A2BR in PH.

B 07-12
Modulation of purinergic contractions of murine vas deferens by carbachol

Pei Yee Wond/ark Hollywood, Keith Thornbury, Gerard Sergeant

Dundalk Institute of Technology, Smooth Muscle Research Centre, Dundalk, Ireland

Classically, electrical stimulation of sympathetic nerves in the vas deferens yields a biphasic contraction comprised of an initial
mediated by release of ATP, followed by a slower developing sustained component brought about by release tiradsadrenalin
recognized that sympathetic nerve-mediated contractions of the vas deferens can be modulated by acetyl¢heliegs[3-5], ho
considerable disagreement regarding the precise contribution of cholinergic nerves to contraction of the vas deferens. The air
study was to examine the effects of the cholinergic agonist carbachol on purinergic contractions of the murine vas deferens.
C57BL/6 wild-type (WT, 10-16 weeks) and B6N.129S4{CQHLLCHRZKO) male mice (15-22 weeks) were killed by i.p. injection «
sodium pentobarbital (100mg/kg). Isometric tension recordings were made on segments of mumifenyh ) 10ehfmctions were
evoked by: 1) electric field stimulation (EFS, 4HA) W duR Q V LQWHUY D-@dreno€epwirkaitagobisi prazQsmHKILR |
Q0 WR LVRODWH WKH SXULQHUJLF FRPSRQHQW R Prl¢dsid (LOBnWIBredudétitheRabhplitude [ |
of EFS responses in WT mice by ~70% and the remaining contractions were senSiti& kb\tHe @2XL W LAPLHB7 ® JR QDL V'V
LQGLFDWLQJ WKDW WKHVH UHVSRQVHV ZHUH S XU L€ékedipufndrgic r@sponsédoy ~28 34K
Q S DQG WKLV HIIHFWeZTDP\(n£1D) p<R.0DE R SimiMiyHCEhEhhanced the amplitude of ATP-ev
contractions by 288% (n=12, p<0.001). Experiments were performed to examine if the potentiatingreffiate db@ @btivation
of M or M muscarinic receptors. T &ntagonist 4-DAMP (3 nM) reduced the effects of CCh on EFS responses by 95% (n=12,
and those induced by ATP by 76% (n=12, p<0.0GR) ahtegbhist methoctramine (100 nM), reduced the potentiating effects of CC
EFS responses by 74% (n=12, p<0.001), but only reduced CCh-induced enhancement bj 2bPorésptifispsns). To further
determine the role eRMand BRs in the potentiating effects of CCh, experiments were performed on tissueR takerkfoun M
mice. Application of CCh enhanced EFS-induced contractions of the VD (in the presence of prazgsit). 0F) 267% ¢as 10T P-
contractions were enhanced by 208% (n=6, p=ns). 4-DAMP abolished the potentiating effects ofi<eSHrorlBHS<@E6pHP and
reduced the effects on ATP-evoked contractions by 89%, respectively (n=6, p=ns).
In summary, purinergic contractions of the vas deferens were potentiated by the cholinergic agonist carbachol,exidtdtese effec
by activation ofR& and, to a lesser extetRsM

The authors are grateful for Landscape and Covid19 Relief funding to PYW from the Higher Education Authority via the DKIT
Office.
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Effects of the M3R antagonist, 4-DAMP, on EFS}@uokergic
contractions of murine vas deferens

A) Representative tension recording showing thak&d-Eeetractior
of the vas deferens that remained in the pregerresiof were
potentiated by application of the cholinergic ageorstlq&€Ch, 1 ph
This effect was reversed by dRexmMagonist 4-DAMP. EFS was af
for 1 second, at 100 second intervals, at freigiétel) Summary b
chart showing the mean amplitude of EFS-inducédreoirtreontrol
CCh and CCh + 4-DAMP. Error bars represent SiEMaard d
analysed using one-way ANOVA (**p<@02MEG).

References

[1] $OOFRUQ 5 - &XQQDQH 7 psF W QRaeiylBik AADRNbEEFdkydopamine on Sympathetic Neurotransmis$as in the
Deferens of the Guigsg, Rat and Mouse: Support fEa@missidiBritish Journal of Pharmaco®8dy), 64%9. doi: 10.1111/j.1476-
5381.1986.th11169.x.

[2] .RVORY ' 6 DQG $QGHUVVRQ 3KDUP DRXORURBORILFDDH B WAFdhliehd/ i Ah@bDadoldgidi \dbi:Q V2D Q 8S
10.3389/fphar.2013.00101.

[3] &XSULDQ $ 0 6RODQNL 3QH-DFRVRQ (A&ERDQGHIXQERMIMW K G DUBKIRIUMRMDMR M IOR XV H |,V
Pharmacolog¥46(7), 9284. doi: 10.1038/sj.bjp.0706357.

[4] Kaschube, M., and Zetler, G.A98R.UDGUHQHUJLF 3XULQHUJL W KHQ GR &K R OABH WHIIHU FIQTQD WP LO/XH R RHL R
Parameters, Reserpinization, 6-Hydroxydopamifi®dn@ R S Jourr@lloQNeiral Transmiss&yt),3%3. doi: 10.1007/BF01244990.

[5]  Solanki, P., CuprlatH OWHFKL $ 0 DQG &XQ QP@HHU V7D W L R<G LRI & R 1O [ § HH@EEDEY RS FHKIFHLUHHBQAMVEH U J TV
Archives of Pharmacql8@$(4), 2684. doi: 10.1007/s00210-007-0198-y.

B 07-13
Non-coding genetic variation contributes to human physiology and pathology via disrupted RNA:DNA:DN
triple helix formation

Timothy Warwiék Sandra SeredifgkiNina M. Kradsdasleen K. Bainslarald Schwalpgdames A. @b Matthias S.
Leiseganig, Marcel H. Schif|Ralf P. Brandés

1 Goethe University Frankfurt, Institute for Cardiovascular Physiology, Frankfurt am Main, Germany

2 Goethe University Frankfurt, Institute for Organic Chemistry and Chemical Biology, Frankfurt am Main, Germany

3 Goethe University Frankfurt, Institute of Cardiovascular Regeneration, Frankfurt am Main, Germany

4 Deutsches Zentrum fur Herz-Kreislaufforschung (DZHK), Partner site Frankfurt Rhein-Main, Frankfurt am Main, Germany

Question:

Formation of RNA:DNA:DNA triple helices (triplex) is a novel mechanism by which the epigenetidllaadsmapeocfulhéede It
remains unclear, however, whether triplex formation directly contributes to human physiology and disease. We hypothesi
variation in non-coding transcripts has the potential to disrupt triplex formation, and therefore contribute tdigedisERial traits
detectable in genome-wide association studies.

Methods:

Large-scale prediction of triplex interactions between human RNAs and gene regulatory elementsmetimodotri jpleidigeter,
identified triplex-forming regions of transcripts as well as their target genes. Disease- and trait-relevant single nucleotide |
(SNPs) from the NHGRI GWAS Catalogue were mapped onto triplex-forming regions. Disease-rdRsvandeédigheek tSiget
genes were compared to stratify triplex interactions with potential relevance to disease.

Results:

TriplexAligner was used to predict triplex targets of 962 SNP-harbouring human IncRNAs. For edur locRiddicted tanget
genes ranged from 1 to more than 10 000. Those RNAs with SNPs located in predicted triplex-€osuijectediomsuntber
analysis. Disease and trait associations of the SNP were compared to ontologies of predicted triplex target genes, identifying
networks. One example of this was a SNP associated with red blood cell count in the triplex-formingpegRihl @36 ttanscr
which was predicted to bind at the prorA&RED 1B a key regulator of erythropoiesis.

Conclusions:
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SNPs in triplex-forming regions of human RNAs may lead to aberrant target gene expression, and therefore represent a nove
which non-coding genetic variation contributes to human traits or diseases.

B 07-14
Uremic toxin-induced damage of the endothelial surface is mediated by the Aryl hydrocarbon receptor (A
in CKD

Nadina Kompalalohannes Hdgllelendrik Bartolomaglsistina Kusche-VikioBenedikt Féks

1 University of Luebeck, Institute of Physiology, Libeck, Germany

2DZHK (German Research Centre for Cardiovascular Research), Hamburg/Lubeck/Kiel, Germany

3 Charité - Universitatsmedizin, Department of Pediatrics, Division Gastroenterology, Nephrology and Metabolic Medicine, Bel
4 Experimental and Clinical Research Center, a joint cooperation of Max Delbruck Center for Molecular Medicine and Charité
Universitatsmedizin, Berlin, Germany

Question

Cardiovascular disease has been shown to be the leading cause of death in patients with chronic kidnéyisikrasa (G&D) [1]
the nanomechanical properties and function of the endothelial cell (EC) surface are involved in the proposed pathomechar
demonstrate a damage of the endothelial glycocalyx (eGC) and stiffening of the underlying actin-iriohtobreexnadiet B

sera from CKD patients [2]. As these changes of the endothelial surface structure correlated with a rédlogetk rfgabeyof nitr
can be seen as hallmark for endothelial dysfunction.

Since the uremic toxins indoxyl sulfate (IS) and p-cresyl-sulfate (PCS) are elevated in the sethechiGKa thasiesttsly was to
reveal their specific impact on the endothelial nanomechanics and endothelial surface damage. Furthertherarythe effec
hydrocarbon receptor (AhR) antagonist CH223191 (CH) on the endothelium were studied, as 1Sovbs alrearlytshatinators

[4].

Methods

Primary Human Umbilical Vein Endothelial Cells (HUVEC) were cultured with different concentrations, af3S(Z5 @Guoid ,FS08uM
(100uM, 250uM, 500uM). Measurements of the cortex and glycocalyx stiffness were performed using atofAlENDrdeffeatsoscopy
on nanomechanics were validated by fluorescence staining with wheat germ agglutinin (WGA) and PkeltoitthsEREEC. In a
HUVEC were treated with IS in combination with CH.

Results
Afterin vitrotreatment of HUVEC with IS (500uM), the cortical stiffness was increased by approx. 16% (IS: 019dt0.18pN/r
0.82+0.14pN/nm). Under the same conditions, the height of the eGC was reduced by approx. 11% (1801:7198:F78arnncpn
and the stiffness of the eGC was increased by approx. 19% (IS: 0.41+0.17pN/nm, control: 0.34+£0.13pN/nm).
Specific inhibition of AhR with CH prevented the IS effect on the cortex (control: 0.82+0.14pN/nm, IS: 0.95+0.18pN
0.89+0.16pN/nm). However, CH treatment did not decrease the EC stiffness to control level. In addition, Alfe-iBhéffeots mitigate
on the eGC height (control: 140.1+43.8nm, IS: 118.1+36.0nm, IS+CH: 136.1+44.6nm) and eGC stiffd€8panirolS0.34
0.37+0.09pN/nm, IS+CH: 0.33+0.09pN/nm).
Conclusions
These results indicate structural damage of the endotheiialvitodfies treatment with the uremic toxin IS which can be partial
prevented by CH treatment of the cells.
These data let assume that the AhR is a major modulator of the IS-induced damage of the endothelial surface.
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B 07-15
Endothelial cytochrome P450 reductase-derived cholesterol limits angiogenesis
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2 Max Planck Institute for Heart and Lung Research, Bad Nauheim, Germany

3 University of Bonn, Institute of clinical Chemistry and clinical Pharmacology, Bonn, Germany
4 Institute fur Kardiovaskulare Physiologie, Frankfurt, Germany

Objective: Cholesterol is an important membrane constituent and is involved in cell signaling. Cellular chdigstptakesatedermine
de novo synthesis. Endothelial cells are capable of cholesterol metabolism through a pathway that requiresréueictgsehrome |
(POR) as well as cyp51 monoxygenase. High circulating cholesterol is linked to cardiovascular diseases. The role of endogern
synthesis for endothelial function, in contrast, is unknown and was studied here.

Methods & Results: To induce a loss of cholesterol synthesis in endothelial cells, POR and Cyp51 knockout was performed in |
vein endothelial cells (HUVECSs) and an endothelial-specific tamoxifen-inducible POR knockout mouse (ecPOR-/-) was gener
Knockout of POR in HUVEC led to an accumulation of the Cyp51 substrate lanosterol, whereas its product, @ssmosterol
Functionally, this was associated with increased basal and VEGF-stimulated angiogenic sprouting. Similarly,canduatttiial spro
segments was increased in ecPOR-/- mice as compared to control mice. Importantly, this effect was also observed in
angiogenesis was increased after endothelial-specific deletion of POR.

Cellular cholesterol levels are sensed by the SREBP2 (sterol regulatory element-binding proteins) system, sagilaifidged, SRE
was increased after deletion of POR in cultured cells as well as in vivo. Analysis of publicly availabledSRERP2 SI&tiR-seq
treated mice show a high correlation between cholesterol metabolism and NOTCH signaling. RNAseq of CRISPR POR kn
showed significant changes in cholesterol genes (ABCG1, DHCR24, and CYP26B1). Meanwhile, RNAseq of ediatechorta as
aortic endothelial cells revealed a significant decrease in Notch signaling genes (Notch2, Ep300, Rbpj and Psenen). Function
lead to increased proliferation and a tip cell phenotype in ecPOR-/-, as we indeed observed.

Conclusion: Inhibition of the endothelial POR/CYP-axis improves endothelial cell angiogenic function throu@R&BBREtivation
system and subsequent tip cell specification.

B 08 | Synapses, Neurons & Glia

B 08-01
10x Cryo-Expansion Microscopy of Primary Oligodendrocyte Progenitor Cell Growth Cones

Annika Hagk Max HalupcZpkmgard D. Dietzel

1 Ruhr-Universitat Bochum, RUBION - AG Nanoskopie, Bochum, Germany
2 Ruhr-Universitat Bochum, Department of Biochemistry Il - Electrobiochemistry of Neural Cells, Bochum, Germany

Unlike neural growth cones, the growth cones of oligodendrocyte progenitor cells (OPCs) have not yet been eRfdmsiygy investi
various proteins, which regulate process dynamics have been identified, the cell physiological mechanisms leading to membi
and retraction are not fully understood. Especially, smaller structures of sizes below 200 nm such as filopodia and lamellip
resolved with diffraction-limited light microscopy. On the other hand, the relative localization of more than one lbgpe of pro
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detected using electron microscopy. During the last years, the invention of expansion microscopy (ExM) has enabled st
fluorescence microscopy on conventional diffraction-limited microscopes. Furthermore, this method can be combined with m
labeling methods. One of the disadvantages of ExM is that it can only image fixed samples, which may suffer from fixation ar
represent a single point in time. Here we applied a novel 10x cryofixation ExM protocol, which minimizes fixation artifacts. Us
we imaged the cytoskeleton within the growth cones of OPCs. Before applying our EXM protocol we also acquirdaetime laps
able to distinguish between extending and retracting processes. In this manner, we were able to image filopodialéamellipodi
and actin filaments of retracting and proceeding growth cones with resolutions of about 50 nm.

B 08-02
Proteomic and Metabolomic Assessment of Lipopolysaccharide-induced Inflammation in Cellular
Metabolism of Brain Microglia

Canelif YilmaZz Evangelia Thardbleftheria Karad#mdirko PeitzsciKa Wand,.iVasileia Ismini Alexaki

1 Technische Universitat Dresden, Institut fir Physiologie, Dresden, Germany

2 Universitatsklinikum Carl Gustav Carus Dresden, Institut fir Klinische Chemie und Laboratoriumsmedizin, Dresden, Germar
3 Vrije Universiteit Amsterdam, Center for Neurogenomics and Cognitive Research, Department of Molecular and Cellular Net
Amsterdam, Netherlands

Innate immune cells function as a fast acting, nonspecific defense against invading pathogens. Upon detection of pathoger
respond by secreting cytokines to drive inflammation and recruit the adaptive immune cells, secrete bacterisfmetiereactive ¢
(ROS) and nitric oxide (NO), and phagocytose the pathogens to eliminate the threat. All of these processesmgegtly increa
expenditure of the cell, and therefore are coupled with changes in the cellular metabolic processes. In activatedusacropha
changes have been reported, such as the switch from Oxidative Phosphorylation (OxPhos) to glycolysis, wioighahatdes the
ATP at a higher rate, and also the disruption of the TCA cycle after induction of ACOD1 (Aconita¢x?esaitoxylasiectinore,
activated macrophages express NOS2 (Nitric Oxide Synthase 2), whose activity drives changes in the aspartatatargininos
pentose phosphate pathway and arginine metabolism[1-3].

Although the cellular metabolic changes in peripheral immune cells have been widely researched, the cellular metabolic chan
activated brain microglia, the tissue resident macrophages of the central nervous system have not been well studieed. While
research on cellular metabolism of microglia, it is mostlyrpeitfponeztll lines or primary microglia cultures, which often poorly refls
the true conditions obseimedvo Several phenomena observed in macrophages, such as the metabolic switch to glycolysis,
production related changes were also observed in miciogligbpglls

Here we wanted to address whether cellular metabolic changes occurred in activated biraT onfbiegiad, we have used the
LPS-induced neuroinflammation model, and we have sorted activated brain microglia using FACS er Mi&lserarezd h B
injection, we have FACS sorted microglia and performed proteomics. We have observed some smiajectianges®ielsfter
dysregulation of amino sugar metabolism, and an upregulation of mRNA transcription and interleukin pranjection, we24h aft
have observed further changes, characterized by an upregulation of mitochondrial processes, mairth@s pnotrease amex
further increases in TCA cycle, Amino Acid Metabolism and Fatty Acid Metabolism proteins were observedinWd have tt
untargeted metabolomics and Seahorse XF assays on MACS-sorted microglia at 24 hours ¥ftdr uRSriggdetianetabolomics,

we have observed most importantly an increase in carnitines, supporting the changes observed in Fatty Awdadidtabolism
differential regulation of several additional pathways. Finally, Seahorse XF assay, revealed that LPS actisaioespicetased the b
ATP production and maximal respiration capacity of microglia, again confirming our findings in proteomic analyses.

7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (XURSHDQ 8QLRQTV +RUL]
6 N & R GBuzi¥/ gidnt agreement No 765704.
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B 08-03
THIK-1 controls microglial interleukin-113 release in the human brain

Ali Rifat, Bernardino Oss$pleevin DoyleMark B. Carlépiicola L. Bric&oland W. B¥rliee A. Dawsodorg R.P.
Geigée¥, Christian Madry

1 Charité - Universitatsmedizin Berlin, Institute of Neurophysiology, Berlin, Germany
2 Cerevance Ltd, Cambridge, UK

The TWIK-related Halothane-Inhibitedritel 1 (THIK-1) regulates ATP-evoked release of pro-inflammatory interleukin-113 (IL-
rodent microglia. IL-1f3 is involved in many neuroinflammatory brain pathologies, hence pharmacological dohiidieredftd HIK-1 |
have high therapeutic potential. Release of IL-13 depends on the activation of the NLRP3 inflammadomesvanta théy signa
requires a sharp drop in intracellular potassium concentratifioxyis Kvhich THIK-1 is presumably involved, but the mechanism
which is still unknown. Current mechanistic concepts of NLRP3 activation have so far mainly relied on artifi@dl cell line
macrophages or microglia from rodent models. Therefore, to derive therapeutic options for haesesnse¢uese lEatadied in
microglia embedded in their natural environment in the human brain. Here, using a novel, selective inhibitor of TdlK-1, we
involvement of THIK-1 for NLRP3-dependent release of IL-13 in human brigily sésesteflademporal lobe. Using whole-cell patch-
clamp electrophysiology, we characterize the electrical membrane properties of microglia in human brain slices aHtkexamine t
1 as a Kefflux mechanism underlying the ATP-triggered activation of NRLP3 in human microglia.

B 08-04
Microglia contribute to full maturation of glutamatergic networks but are dispensable for pruning of
synapses during hippocampal development

Michael SuralalLuna S. Zdravkéyidi RifatKoliane OglClaire Pridahsmre VidaJosef Prilky Christian Maéry

1 CharitétUniversitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitét zu Berlin, Institut
Neurophysiology, Berlin, Germany

2 CharitétUniversitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Neuroy
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4 CharitétUniversitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Institut
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5 UK Dementia Research Institute at University of Edinburgh, Edinburgh, UK

Microglia, the tissue-resident macrophages of the brain, are believed to sculpt developing neural circuits by eliminating excess
a process called synaptic pruning, removing apoptotic neurons, and promoting neuronal survival. To eleradbdedinéngple of n
embryonic and postnatal brain development, we used a mouse model deficient in microglia throughout life as a consequenc
the fms-intronic regulatory element (FIREpiitbeus. Surprisingly, young @dtil#). 5 ( ¢)nice displayed no changes in excitatory
synapse number and spine density and length of CA1 hippocampal pyramidal neuf@sf& dittpanades. However, hippocampal
neurons were less excitable and received less excitatory input from the CA3 region, indicating weakened excitatory neurot
Csflf).5( 0) rhice. This is corroborated by a lack of synaptic multiplicity and postsynaptic NMDA receptor hypofunction,
immaturity of glutamatergic synapses. These changes mirror the electrophysiological profile that results from acute microglial 0
mice that had undergone normal development. Thus, our findings challenge the prevailing view that mitilegfiar &he indispe
establishment of neural networks during development.
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B 08-05
A molecular definition of the readily-retrievable pool at presynaptic terminals

Lakshmi Penothil SukB Sai Krishna#h Julia Lehrith Yaroslav TsytsyddNataliya GlyvdkJirgen Klinga@?
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Synaptic vesicles (SVs) are released at active zones (AZ), and SV constituents are retrieved by companhdétnciesitiexytosis
called peri-active zones (periAZ). Although various modes of SV recycling have been put forward, clajhosian@NEyd endc
appears predominant under physiological stimulation paradigms. De novo generation of release-competdial&\te iS¥oo slow
fusion rates. Therefore, neurons expedite this process by sorting previously exocytosed SV components in a process calls
clearance (RSC) and further organizing them into preformed patches called the readily-retrievable pool (RRetiR)emtoich waits
proceed. Whilst the modest speed advantage is beneficial, the main advantage of a tightly controlled system is the sorting fide
steady-state. Previously, SV cargo was shown to be part of the RRetP but their molecular state remainslsperilafive. The
vertebrate synaptic boutons has hampered direct observation of the spatio-temporal dynamics of exoeemdedyiiesiaeTo ovel
GHYHORSHG p[HQDSVHVY SXUHO\ SUHV\QDSWLF ERXWRQV IRUP HSZeRTTRFPLF U |
amenability, and the absence of apposed post-synapses. Ultrastructural studies in xenapses show stably de@sated clathri
preliminary indication of clathrin being associated with the RRetP.

The presence of distinct AZ and periAZ in xenapses was exploited to study the sorting of one of then&Mameniol2gi8gh D)

by its cargo-specific adaptor, AP180. Combining super-resolution and TIRF microscopy, we revealedCagtaplyl@ivicioéd\P18
at the periAZ at rest. Upon stimulation, free AP180 from the cytosol translocates first taatbegAitlarcxdatgiosed Syb2 to the
periAZ. This is hampered in AP180 mutants with reduced affinity for Syb2, confirming previous kioctudroiesihdigttacamation

of AP180 as an important RSC factor

To pinpoint the stage of RRetP arrest, we dissected the spatio-temporal recruitment signatures of various molaoular play:
constitutive CME and compared them to our studies of compensatory endocytosis. This included investigat{ddP2xaptor pr
Fer/Cip4 homology domain-only proteins (FCHO), epidermal growth factor pathway substrateelddingPSdii)dntexin 9
(SNX9), Epsinl, Amphiphysinl, Dynaminl, and F-actin. We coneddigidhaio SV components, the RRetP is composed of
clathrin, generic and cargo-specific adaptor proteins, and proteirwtsupplomed clathrin-coated structures (CGISBar
proteins, dynamin, and actin are recruited to endocytic spots following the trigger. Incidentally, thigrizfeonsettiéoabdiy\afture
CCS to transition into highly curved pits before scission. Our xenaptic system thus provides a platform for visualizing molecul:
RSC and exo-endocytosis.

B 08-06
Microglia modulate gamma oscillatory network activity by P2Y12 receptor-mediated purinergic signaling

Ecem TutungiZoltan Gerevich, Christian Madry

Charite Universitatsmedizin Berlin, Institute of Neurophysiology, Berlin, Germany

Microglia continuously survey the brain parenchyma with their highly dynamic cellular processes. Due to their ability to sense n
this enables them to rapidly establish functional interactions with neural structures, which is thought to contribute to brain h
monitoring the functional state of synapses, microglia can induce changes in synaptic transmission, excitability and plastic
However, the mechanisms by which microglia detect and respond to changes in neuronal activity, and how this affects netw
still poorly understood. Here we investigate the morphological and functional interactions between microglimarsddtigipestampal
by gamma oscillatory network activity, a hallmark of the hippocampal network implicated in higher cogn#timeefuacfions sut
formation and sensory processing. We show that kainate-induced gamma oscillations in acute brain slicesgheebsensed b
increasing their spatial interactions with parvalbumin positive interneurons, a key determinant in the generationpafrgdmma act
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to non-oscillatory control conditions. We further identify that this interaction is regulated by microglial P2Y12 rgeeptergiovhich ac
sensor of increases in neuronal activity. Blockade of P2Y12 receptors causes an increase in the power of gamma oscilla
mechanistically related to changes in adenosine levels and signaling via adenosine receptors. Our findings suggest &
communication between neuronal structures and activity-recruited microglia to modulate network funetpemcytharggnma fr
which may have implications on hippocampus-dependent spatial memory formation.

Supported by a research stipend of the Sonnenfeld Foundation to E.T.

B 08-07
Human synapses on artificial substrate

Alexander lvanenk®3 Julia Lehrith Nataliya GlywikJaroslav Tsytsyidalrgen Klingaé?

1 University of Mlnster, Institute of Medical Physics and Biophysics, Minster, Germany
2 Universitatsklinikum Munster, Institute of Medical Physics and Biophysics, Miinster, Germany
3 CiM-IMPRS Graduate Program, Munster, Germany

Presynaptic boutons induced on artificial substrate (Xenapses), allow detailed investigation of synaptic transnilissiemaking TIR
Reflection Fluorescence) microscopy. Originally the technique of Xenapse induction was developed for mouse primary neul
using only primary neuron cultures imposes a limitation on neuronal phenotypes being used: many neuronal phenotypes high
translational biomedical research (e.g. dopaminergic and serotonergic neurons) are notoriously difficult to isblatdahmeto their
in the brain.

We extended the Xenapse induction technique to human neurons derived from induced pluripotent stem cells (IPSC
reprogramming methods allowderivation of many neuronal phenotypes thus removing the limitation ifqusedityyrtbarosade
cultures. Moreover, applying Xenapse induction to patient-specific neurons enables translational research ofskasem neurolc
UHODWHG WR VI\QDSWLF G\VIXQFWLRQ H J 3DUNLQVRQYV G.L \é¢id ®libw togldV H P
multiple disease-related presynaptic genes knockout/knockdown in acute manner. Additionally, for the neurons releas
neurotransmitter (e.g. dopamine) TIRF imaging can be combined with amperometric detection of exocytic events.

IPSCs are converted to neurons by the transduction of neurogenic factors and then transferred to glass @ulevilips, func
synaptogenic proteins. By means of immunocytochemistry and electron microscopy we show that induced neurons can f
Glutamatergic and GABAergic Xenapses on the functionalized substrate. As a proof of concept, using dCas8rexpressing ste
JHQHUDWHG KXPDQ ;HQ&ysudéinknotkdown RIRWiIrE invéektigadidh ©f the normal physiological function of the
and its role in neurological disorders.

B 08-08
Distinct GABAergic Modulation of Spike Timing-Dependent Plasticity in Mouse CA1 Pyramidal cells acro
the Longitudinal Axis of the Hippocampus

Babak KhodaieElke EdelmdfnVolkmar Lessmahn

1 Otto-von-Guericke University, Institute of Physiology, Magdeburg, Germany
2 Christian-Albrechts-Universitat, Institute of Physiology, Kiel, Germany
3 Ruprecht-Karls-Universitat, Institute of Physiology, Heidelberg, Germany

The hippocampus, along with its associated medial temporal lobe structures, develops as a complex micro-network pf excitato
synapses to facilitate the processing of learning and the formation of memories. The longitudinal axis of the fngppdisampus e

dorsal to the ventral pole, each showing distinct involvement in spatial and emotional learning processes. Throughout thi
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receptors such as GABA, glutamate, and neuromodulatory transmitter receptors are expressedsinoffiéiengntipattss
mechanisms for regulating synaptic activity. GABAergic inhibition plays a crucial role in balancing the excitatory responses an
neuromodulatory transmitters. The expression,chr@ABABAreceptors varies along the longitudinal axis, potentially resulting
differential modulation of synaptic plasticity through this diverse GABAergic inhibition.

STDP is a paradigm based on precise ms delays of action potentials (APs) in pre- and postsyohptiampusntmsded CA1
neurons were subjected to canonical (1 presynaptic: 1 postsynaptic AP) or burst t-LTP proto@®tin{ésiat i@pebiech acute
mouse hippocampal slices taken from dorsal (DH), intermediate (IH), or ventral (VH) hippocamepsnidetgst Timiftg-TP)
induction under diverse settings for GABAergic inhibition. We used either intact GABAergic inhibition, fully blocked inhibition v
GABA5 0 SLFURWRHEL @ QDVDGE RQWBLEW V 0 &*3 RU UHFRUGHG LQ WKH SU
In our study, we observed an intricate relationship between excitatory and inhibitory responses that vatjge e stinaitagion the
protocols (canonical or burst) and the specific regions under investigation (DH or VH). Interedtiegbx WvAeproisiogl, we
observed that the dependency on GABAergic signaling was diminished in inducing strong It lpoke fidoweiAeto With our 6x 1:4
protocol, we found that active gRAEdnaling played a significant role during the induction of t-LTP.

Funding for this study was provided by: Federal State Saxony-Anhalt and the European Structural and Investment Funds (ES
2020) (ZS/2016/08/80645) (ABINEP); DFG (ED 280/1-1, SFB779/B06, CRC1436/A06); Federal State of Saxony-

Anhalt and the European Regional Developmental Fund (ERDF 2014-2020), Project: Center for Behavioral Bf&i8:Sciences (C
ZS/2016/04/78113).

B 08-09
Dynamin disruption acutely alters synaptic morphology

Robert Jacohi Sven Dannhausé&chmed MrestanManfred Heckmann

1 University of Wuerzburg Institute of Physiology, Neurophysiology, Wirzburg, Germany
2 University of Leipzig Medical Center, Neurology, Leipzig, Germany

Synaptic transmission represents the basis of information processing in animal nervous systems. Cheminaleowpssis operat
of neurotransmitters which then bind to postsynaptic receptors and elicit downstream reactions with subsequent presynaptic er
critical for the recovery of vesicle pools and enabling sustained transmission.

The Drosophila mutarit'$h] shows a temperature dependent block of endocytosis through inhibition of Dynamin GTPase funct
allows for analysis of synaptic transmission and morphology at the neuromuscular junction of thircthistdistapiae dtateg
Using Structured lllumination Microscopy (SIM) of PFA fixed larval filets we found a significant indie dseémutiistaregnapd
presynaptic active zone (AZ) number per Ib bouton while still maintaining the previously described size diflentmntiatiamalong tt
[3]. An observed decrease in bouton number per synaptic branch with unchanged total numéexctdramube panbranch
LPSOLHV IXVLRQ RI ERXWRQV 3,Q Y sh¥lRifvacPeRprésQing BD8XCBPLil e@as UpidBddingDhighl [R
HL3 also showed an increase in bouton area and signs of fusion, though not to the extent of fixed fil€tee3Mereviirasaintigh-

as an alternative to formaldehyde fixation to more accurately desqiientigpshi

In order to elucidate AZ structure, we engd®¥#eIM (direct stochastic optical reconstruction microscopy) imaging revealin
accumulation of the ELKS/CAST homolog Bruchpilot [4] and Unc13A outside of AZs in turn indicating a dgsiegulatiog of AZ
endocytic arrest. These results enable us to investigate potential dynamin dependent regulators of AZ integlélyrgy aitheractin re
through direct [5] or indirect interaction with dynamin, membrane dynamics or vesicle pools.

We thank S. Sigrist for the Unc13A antibody and M. Oppmann and F. Kdhler for their technical assistance.
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Bouton area and active zone (AZ) number increase permissive
temperatures

(A) shitat 20°C and (B)shwith 10min of incubation at 32°C; Stru
,OOXPLQDWLRQ OLFURVFRS\ .-BrpoOmagentd/
Brpic82 green)

(C) SIM of w1118 an#!siows terminal Ib bouton area and AZ n
increase significantly at 32°C; the previously deseriliéerentiatior
from distal to proximal Ib boutons (Paul et aln28ih&irsed (p<0.0]
% n<0.001:*** p<0.0001:****)

Brp accumulates outside of AZs at non permissivestatapes

(A) w1118 with 10 min of incubation at 32°C ard(i) $8imin of
incubation at 32°C; direct stochastic optical réoconsiaroscopy
(dSTORM) images of third instar larval NMJs show awisibéian (
brp localizations outside of AZs&Bex)

(C) further analysigl®T ORM data using HDBSCAN implies decrt
both AZ localizations and density and shows sigréigsaniniméon-A
localizations and Non-AZ localization density
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B 08-10
Identification and functional characterization of distinct phenotypes in complexin N-terminus domain

Estelle ToulmeChristian Rosenmund, Thorsten Trimbuch

Charite Universitatsmedizine, Neurophysiologie, Berlin, Germany

The release of neurotransmitters at central synapses involves a cascade of proteins that ultimately enable the fusion of synap
the presynaptic plasma membrane. A key step in synaptic vesicle fusion is the formation of a tripartite interfacesmmilyponding
of the SNARE (Soluble N-ethylmaleimide sensitive factor Attachment protein REceptor) protein complex with the ca
Synaptotagmin and the activator/regulator coi@piexilexins (Cpx) are small (18 kDa) cytosolic proteins that can bind to the SI
complex. Complexin consists of 4 domains: the NTD (N-Terminal Domain), the accessory domain, the central denmaiimsnd the C
domair¥) Despite extensive studies, the role played by complexins as a synaptic transmission regulator remains incompletely
present study, we used site directed mutagenesis of the NTD, in the context of molecular replacement in Cpxskoactaut neuro
not only this domain is important for the activation of the calcium-triggered release but also for synaptic vesicle fusogenic
combination of electrophysiological recordings in hippocampal autaptic neurons, immunocytochemistry and biochemistry, we it
relevant release phenotypes at independent sites in the firstidé #ratromastitute the NTD of Cpx. More Ispegdidacused on

position D15, confirming that is critical for spontaneous release of neurotransmitter and more surprisingly that thidteite affects
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readily-releasable pool. Overall, our results further demonstrate the wide regulation of synaptic vesicle Bysiaptiand there
transmission by complexin.
References

[1]  Zhou et al, Nature 2017
Trimbuch and Rosenmund, Nat Rev Neurosci. 2016

B 08-11
Fast synaptic vesicle docking and re-arrangement of the vesicle cluster after short stimuli

Junxiu Duak?3 Julia Lehrikh Yaroslav TsytsyiivdNataliya GlywgkJirgen Klingaéf

1nstitute of Medical Physics and Biophysics, Miunster, Germany
2 CiM-IMPRS Graduate Program, Minster, Germany
3 Universitatsklinikum Munster, Minster, Germany

In synapses replenishment of the readily releasable pool by physical movement and docking of synaptic pésscies (SVs)
membrane (PM) is essential for maintaining synaptic transmission. While the kinetics of fusion and regtingitcig can L
electrophysiologically, the kinetics of re-docking can be inferred only very indirectly. The inferred repriming rateocdohstants, |
reflect both priming from an already docked state or docking and subsequent priming. In the Calyx of Held repriming can be a
raising the question, whether such fast rates could involve SVs that are not yet docked.

+HUH ZH XVHG FXOWXUHG KLSSRFDPSDO p[HQDSVHVY SXUHO\ SUtenaligzd SW L |
with synaptogenic cell adhesion proteins. Xenapses expressing synaptophysin-EGFP (sypl-EGFP) as welin&cpHeséasitive sy
exocytosis reporter) were subjected to stimulated total internal reflection fluorescence recovery after pR@{Blesitding (TIF
bleaching a large fraction of syp1-EGFP in docked and primed vesicles with a short high intensity laser pulse xemaftses were
5 action potentials (100 Hz) at various intervals. This elicited a marked step-like increase in fluorescence at sites of exocytos
mScarlet, within 3@0 ms. When omitting the bleaching pulse, a stimulated rise in EGFP fluorescence should reflect both, flatt
fusing SV membrane resulting in a 20 nm net movement towards the PM, as well asaeatiotkixge@uehnts revealed the same
rapid increase, indicating that SV flattening and re-docking have similar kinetics. A stimulation-indutidxtinbeaigedas|thiti

as 4 min after photobleaching. However, this increase was more transient in nature, indicating that most of the intensity incres
by SV flattening and not re-docking. Our results indicate that SVs are swiftly replaced after fusimw sfigpfixedgntnaber of
available slots or release sites. The measured re-docking time of about 30 ms thus provides a lovestdriess fof shgivefr
release site. In electron micrographs SVs appear to be interconnected by short tethers. Thus, our results are in line with the ni
SVs simply pull SVs of the second row to the PM while collapsing.

B 09 | Neuronal Networks

B 09-01
Development of prefrontal afferents in health and disease

Malte F. StelzeAnne Gunther, Jastyn Pdpplau, lleana Hanganu-Opatz

Institute of Developmental Neurophysiology, Center for Molecular Neurobiology Hamburg, Hamburg, Germany

The medial prefrontal cortex (mPFC) is one of the most interconnected brain regions, receiving direct axoask gmijicions frol
and subcortical areas. By these means, the mPFC receives information on the environmental contexeaablingeitntd stat
orchestrate various cognitive behaviors at adult age. However, recent data suggest that afferent projaistiiopgyoaiveutiel-C
role for the development of cognitive abilities. Moreover, rodent models for neuropsychiatric disorders, suah asisaohizophrer
show an early disruption of prefrontal afferent projection patterns (e.g. fewer projecting cells) and inghaéed toyatigdéstintt
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functional and behavioral impairments throughout life. As the developmental trajectory of prefrontal afferents as well as their i
connectivity and myelination have not been systematically investigated, we aim to provide a comprehensive timeline of m
projections to the mPFC in rodents (e.g. hippocampus, thalamus, amygdala). We injected a etoeptailacardoflexcitatory
neurons into the mPFC at postnatal (P0), prejuvenile (P10), juvenile (P20), or eady tdialbéPpfdfrontal projection neurons for
confocal microscopy. Images underwent automatic cell quantification with Cellpose2 as to measure projection strength.
combined viral labeling with myelin staining of corpus callosum to quantify the degree of myelination and interhemispheric con
at different ages. Experiments were carried out in C57bl6 wildtype and dual-hit genetjc/ @wibtdBéntal-JE, injection of Poly
I:C during pregnancy) mice as a model for mental diseases. We showed that the spatial and temporal organizattsrisof prefro
altered in dual-hit GE mice. These results will provide a comprehensive view on the dynamic formatioa ofRHEdhapatth®
substrate for the maturation of cognitive functions in health and disease.

B 09-02
Network synchrony creates neural filters that switch brain state from navigation tdstessphila

Davide RaccudliRaquel Suarez-Grintélt_aura Kruni# Cedric B. Broderseinatoli EndeBridhar Jagannathan
Martin KrigKkyork Winte&tr Genevieve Yvon-DurdcRichard Kemptet Jorg R. GeigérDavid Owalét

1 CharitétUniversitéatsmedizin Berlin, Institute of Neurophysiology, Berlin, Germany

2 Einstein Center for Neurosciences Berlin, £Lhavigésitatsmedizin Berlin, Berlin, Germany
3 Humboldt-Universitat zu Berlin, Institute for Theoretical Biology, Berlin, Germany

4 NeuroCure, Chariténiversitdtsmedizin Berlin, Berlin, Germany

5 Bernstein Center for Computational Neuroscience Berlin, Berlin, Germany

6 Humboldt-Universitéat zu Berlin, Department of Biology, Berlin, Germany

All animals require undisturbed periods of rest in which they undergo recuperative processes. However, it isqrlesaght uncleal
brain states arise that are able to dissociate an animal from its external world, while retaining vigilance to salient sensory c
describe a neural mechanifivosophiltnat creates neural filters that engender a quiescent brain state by generating coherent slc
activity (SWA) between R5 sleep-need and locomotion-promoting neural networks. Emergence of coheireati@ticiontsolinder
and arises through interactions wibhabephilaleep homeostat. Optogenetic mimicry of coherent activity reveals that temporall
tuned R5 oscillations reduce responsiveness to visual stimuli by rhythmically associating neural activity of locomotion-pr
effectively overruling their output. On a circuit level, we find that these two networks bidirectionally regulate behavioral resg
providing antagonistic inputs to downstream head direction cells. Thus, coherent oscillations provide the mechanistic basis for
temporally associating opposing signals resulting in reduced functional connectivity between locomotion-gating and navigation
SURSRVH WKDW WKH WHPSRUDO SDWWHUQ RI 6:3$ SURYLGHV WKH VWUXFWX
neural interaction and, in contrast to comatose states, allow the animal to wake up, while maintaining body posture.

B 09-03
Behavioural classes and assembly of lateral hypothalamic neurons during synchronous and non-rhythmi
states.

Mahsa Altaffi Changwan CRérKristin Weindckranziska Bentlévlarta Carus-Cadavietatiana Korotkégalexey
Ponomarenkt

1 Friedrich-Alexander-Universitat Erlangen-Nirnberg, Institute of Physiology and Pathophysiology, Erlangen, Germany

2 Max Planck Institute for Metabolism Research, Cologne, Germany

3 University of Cologne, Institute for Vegetative Physiology, Faculty of Medicine, Cologne, Germany

4 Leibniz Institute for Molecular Pharmacology (FMP)/ NeuroCure Cluster of Excellence, Behavioural Neurodynamics Group, |
Germany

The author has objected to a publication of the abstract.
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B 09-04
Dopamine's role as a modulator of dopaminergic neuron respBmesaphila

Michael-Marcel Heimavid Owald

Charité Universitatsmedizin Berlin, Neurophysiologie, Berlin, Germany

Activity of dopaminergic neuromshigher animals, invertebrates and vertebrates alike, is critical for associative learning and m
In the fruit fiProsophila melanogasiepaminergic neurons strongly innervate the mushroom bodies. This higher order brain c
essential for associative learning and memory. Modulation of the mushroom bodies' circuitry has been intensely studied in
learning. However, it is still unclear whether interactions between dopaminergic neurons are also involved in learning. To a
performed focal dopamine injections onto dopaminergic neurons of the mushroom bodies. Using thevgéiagecailjiciooded
ArcLight, we demonstrate that applying dopamine dendritically, hyperpolarizes dopaminergic neurons. Idickoves,theagt provids
this signaling cascade is mediated by the receptor Dop2R, which likely interacts with a G protein coupled inwardly redtifying pot
Our results are reminiscent of mammalian Dop2R auto-receptor signaling, indicating an evolutionariDop@issigadliradeirfior
learning and reward driven behavior.

B 09-05
Neuromodulatory mechanisms of rebound timing and gain control in dorsolateral striatum-projecting
dopamine substantia nigra neurons

Strahinja Stojanovidochen Roeper

Goethe University Frankfurt, Intitute for Neurophysiology, Frankfurt am Main, Germany

Rebound properties of dopaminergic (DA) midbrain neurons vary significantly between distinct subpopulations [1]. $Ve identif;
in the substantia nigra (SN) projecting to the dorsolateral striatum (DLS) to be unique among these DA subpopulations in vitrc
spontaneous bimodal distribution of rebound timing. Rebound timing was quantified as the latency to spikpeafeiaeizingating a
current injection (CTRL median rebound delay: 329.1 ms, n= 24, N= 7). Rebound gain was charactepiastdibkitiito tyairsignt
response ranging from single spike to high-frequency bursts (CTRL median rebound FR: 3.7 Hz, selettivilion) chbsime!
blockers, we defined the biophysical rebound control mechanisms in DLS-projecting DA 8Mibiiooos KAIISIRK2, SK3 or
K-ATP channels uniformly accelerated rebound timing in comparison to control (AmnoLiX8: delagie8?réhps,0.0002, n=

14, N= 3; Tertiapin-Q: median rebound delay:@8010@%7, n= 17, N= 3; Apamin: median rebound delaypt DA0®1%s,n= 19,

N= 3; Glibenclamide: median rebound delay: 105.0 ms, p= 0.001, n= 20, N= 3, respectively), inhibition of SK3 channels was r
increasing rebound gain (Apamin: median rebound FRp38)®@DBtL, n= 19, N= 3). In contrast, inhibition of T-type, but not L-ty
calcium channels removed the bimodality of rebound timing and reduced rebound gain. Furthermvameps/&RORS ttaongly
influenced the rebound properties of DLS-projecting DA SN neurons. When the endogenous activatib-cfdegRranh$SAB
inhibited, the intrinsic bimodality of rebound timing was removed. The same outcome was seen when noradrenergic, mus
glutamatergic GPCRs were activated. In contrast to mitochondrial calcium uniporter inhibition (Ru360: mé@&dA rebpund de
median rebound FR: 3.2 Hz, n= 18, N= 3) the GCPS results were phenocopied by either enhancing intrinsic calcium buffering
median rebound delay: 170.470267; median rebound FR: 1229 ®@2001, n= 17, N= 4) or inhibiting the ER calcium pumps (CP.
median rebound delay: 133.pn®0321; median rebound FR: 194 619001, n= 16, N= 2). Therefore, we are currently exploring
projection-specific, AAV9-based approach to overexpress calbindin-D28Kk, a calcium-buffering protein thapleilireldwass to dec
SK-channel crosstalk. Our approach aims to induce rapid rebound spiking unique to DLS-projecting fith&Nimeivons for
investigations.

References
[1] Lammel, Stephan, et al. "Unique propertiesrefroreabpeurons within a dual mesocorticolimbie dpgi@miNeurorb7.5 (2008): 760-773.
APA
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B 09-06
Environmental Enrichment increases GABAergic dendritic inhibition in dentate gyrus of mouse
hippocampus

Stylianos Kouvargegkaterina Verdiyan, Josef Bischofberger

University of Basel, Department of Biomedicine, Basel, Switzerland

Activation of inhibitory pathways in the dentate gyrus (DG) is essential for maintaining the balance between excitagion and ii
hippocampal information processing. Somatostatin (SOM) and Parvalbumin (PV) positive GABAwmimajeurclassas of
interneurons in the DG providing strong dendritic and peri-somatic inhibition to granule cells (GCs), respectively.

It is well known that exposure of mice to an enriched environment (EE) reliably increases perforpusndepmtgyudeaming

and memory tasks. However, the mechanisms underlying the behavioral improvements and the effects of EE orasginaptic tr
cellular excitability remain still largely unclear. Therefore, we sought to study the effect of two weeks of EEmn3diibitiod media
PV interneurons onto GCs of the mouse dentate gyrus.

By using in vitro whole-cell recordings in acute hippocampal brain slices, we discovered that EE leads to a sutS@ltial increa
but not the PV-mediated inhibitory postsynaptic currents (IPSCs) onto GCs. The maximal amplitude of demtdraitcGmhibitory ct
was 2.25 nA + 0.18 nAin EE versus 1.45nA + 0.14 nA in control cages (p=00023 & @s; 28 pectively). Furthermore, EE reduced
the paired-pulse ratio (PPR) and increased the quantal céhtehth@d/S8M-mediated IPSCs to GCs, indicating a contribution
presynaptic mechanisms in EE-enhancement of IPSCs. To assess the activity ofiD@\grarutedelismed cFos-labelling in adult
mice, after exploration of a novel environment. Interestingly, cFos-expression in DG granule cells was decreasades animals
with environmental enrichment. These findings suggest that EE promotes GABAergic dendritic inhibition of Di&igr&ilile cells,
balance in DG during periods of enhanced hippocampal activity.

B 09-07
Neuronal Basis of interindividual Differences in Microcircuits

Henrike PlanértFranz X. Mitterm&i&abine Gros3edlf C. SchneiéléHelena RadbrécRawel FidzinsKlulia
Onkeh Martin Holtkafpietmar Schrijtelenrik Allelmre VidaJorg R.P. Geigerangfan Pehg

1 Charité Universitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Institut
Neurophysiology, Berlin, Germany

2 Charité Universitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Institut
Neuroanatomy, Berlin, Germany

3 Charité Universitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Neuros
Research Center, Berlin, Germany

4 Charité Universitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Depart
Neurology, Berlin, Germany

5 Luzerner Kantonsspital, Luzern, Switzerland

6 Charité Universitadtsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Depart
Neuropathology, Berlin, Germany

7 Charité Universitatsmedizin Berlin, Corporate member of Freie Universitat Berlin and Humboldt Universitat zu Berlin, Depart
Neurosurgery, Berlin, Germany

Diversity of cells and synapses in the brain is a foundation of all intelligent behaviors. Heterogeneity is suggested to improve 1
and learning, and it may thus reflect shared principles of network functionality within each brain as well as microcircuit differ
individuals. To disentangle within and between individual sources of heterogeneity, we recorded up to $0@nplyd&@idal nel
monosynaptic connections per single subject through advanced multineuron patch-clamp recordings in slicas dostexauman
We characterized principles of cellular and synaptic diversity that are shared across human individuals, including different fun:
types), depth-dependence of cellular but not synapés,prapdog normal synaptic amplitude distributions. Quantifying the respe

amounts of interindividual versus intraindividual diversity reveals large intraindividual contributions as opposed to contribution
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between individual difference such as age or sex. This multilevel analysis highlights general principles of microcircuit org
advances the understanding of human neuron diversity from an individual, phenotypic, and synaptic perspective.

B 09-08
Hippocampal neurons driven by sleep spindles are uniquely regulated during sleep

Diego M. Pagahorury Kovalchukliels NiethdrdNima Mojtahgdlan Bo#s, Olga Garaschdk

1 University Tuebingen, Neurophysiology, Tubingen, Germany
2 University of Tubingen, Institute of Medical Psychology and Behavioral Neurobiology, Tubingen, Germany
3 University of TUbingen, Center for Integrative Neuroscience, 3Center for Integrative Neuroscience, Germany

Question

Slow oscillations (SO) and sleep spindles play a central role for the consolidation of hippocampus-dependent memories durin
underlying cellular mechanisms remain unclear.

Methods

We addressed this issue in trained head-fixed mice by measuring tAesimgaling Gathe CA1 pyramidal neurons. Simultaneous
EEG and EMG recordings allowed us to monitor this activity across naturally occurring cycles of wakefulness, slow wave (SW
movement (REM) sleep.

Results

In vivawo-photon imaging at single-cell resolution revealed that only 28% of the neuronal population was adtaetidarfy wake,
active cells progressively increased during sleep, with 42% of cells active during SWS and 48% active duringeR&Nbsleep. Tl
ongoing Gatransients was highest during SWS and lowest during REM sleep. The opposite trend was fogridevmedienmpar
amplitudes of the detectédt€asients. Next, we focused on cells that were particularly active during solitary SOs, solitary spind
as during spindles that occurred during the SO up-states. Across the SWS epochs, SO-acthaetarel cells-showléxl a higher
mean frequency of ongoirigtZasients compared to spindle-active cells (Fp=<1L&®,). Whereas SO-active cells did not change
the mean frequency of ongoitigr@asients throughout the brain states, spindle-active and SO+spindle-active cells showed sig
higher frequencies of@ansients during SWS compared to wake or REM sleep (spindle-aptiv:.05=S16;spindle-active: F =
3.5,p < 0.05). This pattern was unique to the above cells because SO-, spindle- and SO+spindle-inactive sitlilpopulation
frequencies of €&ansients during wake, SWS and REM sleep. Finally, we examined the activity of different cell populations a
REM-SWS triplets and found that only SO+spindle-active cells significantly downregulated their activity across REM sleep.
Conclusions

These results support the idea that the cells that are activated during spindles occurring during the SO upastité@ydeengate the
sleep, potentially explaining beneficial effects of these oscillatory patterns on memory consolidation. Furthermataijigur data r
of REM sleep to downscale neural network involved in memory-related activity patterns, with the strongest impact on the SO
neurons.

B 09-09
Cross-species analysis of ex vivo high-frequency oscillations using multi-electrode arrays

Michael D. Hadleférg R.P. Geiger

Charité - Universitatsmedizin Berlin, Institute for Neurophysiology, Berlin, Germany

Question

Extracellularly recorded neural oscillations are observed across mammalian species with a highly conserveldtfonshand-functi
In the human temporal cortex, high-frequency oscillations (100 - 250 Hz) are tightly associated wasksetbhairteesk-specific
spatiotemporal profiles being re-instated during successful recall [1 - 2]. In states of disease, the successful ofetippties and an
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is however obscured by the presence of unphysiological oscillation patterns also spanning high£8®@&lzehg]ed liiOprompts

the questions how such phenomena a) are sliffidan@chanistically and b) can be succesafifigdiin extracellular recordings.
Methods

Acute brain slices were obtained from the medial temporal gyrus (MTG) of human epilepsy patiensutiodengging ahdrap
compared with brain slices obtained from mice or rats containing the hippocampal-temporal formationfdRecmt dingsthere per
single local field potential recordings, perforated multi-electrode array recordings (200 um inter-electrode digtbtie&) or higl
recordings (17 um inter-electrode distance).

Results

In human MTG slices, we pharmacologically induced recurrent episodes of high-frequency osciltsBah s RIEO$50ere
evoked by bath-application of either NMDA, dopamine (DA) or the D1R-agonist SKF-38393. HF@=pragirataeblay¢ns and
spread across these layers with a velocity of approx. 3 cm/s, but multi-site recordings revealed a steep declirstaoiceoherence
Maintenance of HFOs required calcium-permeable AMPA receptors (CP-AMPARS) and gratesrskinsitge@aithe gap junction
blocker carbenoxolone. This mechanistic profile was mirrored in mouse and rat slices containing the tertgor@esgsociation
suggesting a common mechanism of action across species.

We further found mechanistic commonalities between HFOs and a physiological reference model of ripple oscillations, spon
wave ripple complexes (SPW-Rs, 150 - 250 Hz) in the mouse hippocampus [4]: SPW-Rs are dependent on both CP-AMPAR:
originate from a preferred site of origin. However, the velocity of SPW-R propagation surpassed that of HRGsrantanigale oscill:
coherent over a longer distance, demonstrating a spatio-temporal demarkation between SPW-R and human MTG HFOs.
Conclusions

Using a multi-level platform for the investigation of high-frequency events, we extract mechanistic ariegpéetrabenmmone
putatively physiological SPW-R and pathological HFO complexes. Multi-site recordings are required to reveahpraund diffe
propagation patterns and spatio-temporal profiles. Further investigations into the cause of such divergencies ohayidaghlight h
oscillations occur in diseased tissues and shed light on how physiological oscillations may be re-instated.

MDH and JRPG are supported by the Deutsche Forschungsgemeinschaft (DFG, German Research Foundation, TRR 295 Pr¢
424778381 and FOR 2143 Project ID 245861656).
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[1] Vaz et al., 2019. Science. "Coupled Rippler@d@tiaten the Medial Temporal Lobe and NeodevexRetan Memory".
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B 09-10
Morphological correlates of electrophysiological changes in prefrontal network activity along adolescent
development

Timo Schwarzdastyn A. Popplau, lleana Hanganu-Opatz

Center for Molecular Neurobiology, Hamburg Center of Neuroscience, University Medical Center Hamburg-Eppendorf, Institu
Developmental Neurophysiology, Hamburg, Germany

Higher cognitive abilities of mammalian species rely on prefrontal function. In line with the late emergence of these abilities
circuits have been shown to develop over an extended period throughout adolescence. We recently monitaseah ttiee activity
prefrontal cortex (PFC) of mice and showed that they have specific dynamic features that relate to the eraleilgesce bé cognitiy
morphological substrate of these age-dependent changes of pigfnamteiastiargely unknown. Here, we fill this knowledge gap a
provide an in-depth analysis of neuronal morphology and function in relationship to the activity of microglia. First, we
morphological features of layer (L) 2/3 pyramidal neurons (PYRS) targeted by in utero electroporation. Méxghaivdbattiteecom
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arborizations as well as the dendritic length of L2/3 PYRs peaks during early adolescence. Furthermore, ipiesentéite same
higher synaptic density than younger or older mice, regardless of the dendritic type. Second, we used im totésiogelettteopor ati
post synaptic density protein of L2/3 PYRs with a fluorophore. In combination with a lysosomal and microghéfizal imarker we
microglial morphology as well as the phagocytic activity specifically for L2/3 PYRs. While microglial densijyvdstleased from |
until late adolescence, adolescent microglia displayed the most rounded and least ramified morphology. M@@oxér, microg
activity on spines of L2/3 PYRs peaked during early adolescence. Thus, increased prefrontal activity is asscroiglied with m
controlled dendritic and synaptic maturation of L2/3 PYRs in the PFC.

B 10 | Cardiac Function 2

B 10-01
SEH derived PUFAs affect pericyte-endothelial cell integrity and the function of the diabetic heart

Sebastian KempiXiaomingy_Fredy Delgado-Ldgésidiger Pop@imo FromeBtephan KlatBaktybek
Kojonazargwiong Hulngrid Flemihg

1 Goethe University Frankfurt am Main, Institute for vascular signaling, 60590, Germany
2 University of Giessen and Marburg, Lung Center, 35392, Germany

Question

Polyunsaturated fatty acid (PUFA) metabolites generated by the sequential action of cytochrome P48 ¢&ide hyddotadeble
(seH) enzymes are important modulators of vascular function and integrity. Given the reported role of the sEtsiabidigulating v
in the retina, this study aimed to explore the effects of the PUFA metabolites generated by CYP/skéliaincpéijoytti@msiand

to characterize the effects of SEH related PUFAs on vessel in the diabetic heart.

Methods

LC-MS, snRNA, WB, IHC

Results

A comparison of wild-type mice and animals with typel diabetes (Ins2Akita mice), revealed significantly elevated sEH
cardiomyocytes in the diabetic group. Diabetic mice also displayed characteristics of heart failure with preserved e@ction frac
the age of 6 months, and developed heart failure with reduced ejection fraction (HFrEF) by 12 meandlias. fAtietioaten the
oldest group of diabetic animals was accompanied by in left ventricular capillary density versus their non-diabetic littermates; h
coverage was markedly reduced. Consistent with the change in sEH expression, fatty acid profiling of thiateéiasedreleleveled
of sEH-derived PUFA diols, e.g. 12,13-dihydroxy-octadecenoic acid (12,13-DiIHOME) and 14,15-dihydroxydisd3HiEEhoic acic
in mice with diabetes. Next we generated mice lacking the sEH specifically in cardéhjyacgtesoése them onto the Ins2Akita
background. After 10-12 months we observed a clear improvement in cardiac function (EF 58% in non diabetic, 45 % in diabe
diabetic SEHDMhy6 mice), as well as pericyte coverage. In vitro studies with 12,13-DiHOME revealed that it induced pericyte
Conclusions

Taken together our data indicate that increased in SEH expression in cardiomyocytes affects cardiac function amehthe develc
failure. At least one product of the sEH i.e. 12,13-DiHOME, whose concentration was elevated in cardiac tissugesiagtund to |
migration and may contribute to vascular destabilization and the development of microvascular dysfunction.

Deutsche Forschungsgemeinschaft SFB1531/B03
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B 10-02
Elevated expression of acetylcholine receptor and collagen in hearts of db/db mice

Tobias HofebaukeiSebastian Kotidfatharina Botterntfaitatharina Vdigdaniela Mulledoachim P. Schiniartina
Krigér

1 Heinrich-Heine University Duesseldorf, Institute of Cardiovascular Physiology, Duesseldorf, Germany
2 Heinrich-Heine University Duesseldorf, Institute of Pharmacology, Duesseldorf, Germany

BackgroundAfter myocardial infarction (MI), mortality of diabetic patients is higher than in non-diabetic patieniseWthareviously
after Ml in diabetic (db/db) mice, functional adaptation of the remote myocardium (RM) by increased titin-{RiEpthpasshis tensiol
G\WIXQFWLRQ LV OLNHO\ G&edendeRt phaspharidadian lofQa1 1BADIV tH&aRBYkatatin, which leads to
chronically increased cardiomyocyte PT, preventing further acute changes. ThePpatherdecha@is U HAducedGtitins . & .
modification in diabetic hearts is still not fully resolved. Here, we test the hypothesis that MRNA exjZ-e@€i®R )oihmigseairA

3- 05 DQ@®otndkd HFHSWRU . Q5 LV LQFUHDVHG LQ GLDEHWLF PLFH ZKLFK F
phosphorylation of PEVK titin. Myocardial PT is further determined by collagen expression and crosslinkihgethafivte, we a
expression of collagen3-a (col3a) and its cross-linking enzyme lysyl oxidase-like-1 (loxI1).

Methods10-12-week-old leptin-receptor deficient homozygous diabetic db/db mice (n=6) and non-diabetic db/+ littermates (n=
by cervical dislocation. Cardiac tissue was frozen in liquid nitrogen and stored at -80°C. gPCR experiments werelgirformed |
YHQWULFXODU WLVVXH IRU 05 05 . Q5 FRO D DQG OR][O

Results:In left ventricle, receptor mRNA expression was unchanged. In contrast, receptor mRNA expression levels were
LQFUHDVHG LQ DWULDO WLVVXH 0 5 “ S 05 “ 13a S
MRNA expression was significantly reduced in the left ventricle (col3a: -31,4% + 8,6%, p=0,007) and exitile: thectibtowasds
detected (loxI1: -30,5% + 14,6%, p=0,07). In atrial tissue col3a and loxI1 expression level were significantly redtdéd, (col3a: -
p=0,002; loxI1: -20,1% * 7,5%, p=0,021).

Conclusionincreased receptor mRNA expression may provide an explanation for increased PKC-mediated titimtqdno$phorylat
db/db mice. Complementary analyses of protein expression and receptor distribution in tissues will resolve whether these
restricted to the atria or involve also the ventricles. Reduced mRNA expression of col3a and loxI1 in atrial and vembimeilar tissué
suggests that increased titin PT could be an adaptive response to reduced matrix-induced stiffness.

Many thanks to Sabine Bongard for the excellent technical support and to Anne Hemmers and Dr Andre Spychala for the intrc
gPCR measurements and its troubleshooting.

B 10-03
Chemogenetic generation of hydrogene peroxide in cardiac endothelial cells induces cardiac remodeling

Melina LopéZ Niklas Muller Pedro F. Malacdrh®alf Gilsbakh Flavia RezerideRalf Brandes
1 Goethe University, Institute for Cardiovascular Physiologie, Frankfurt am Main, Germany
2 German Center of Cardiovascular Research, DZHK, Frankfurt, Germany

3 Heidelberg University, Institute of Experimental Cardiology, Heidelberg, Germany

The author has objected to a publication of the abstract.
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B 10-04
Altered sarcomere properties in adult murine cardiomyocytes in response to lipid droplet accumulation

Katharina VoigMaurice Brucker, Martina Krtiger

Heinrich-Heine University Dusseldorf, Institute of Cardiovascular Physiology, Disseldorf, Germany

Question

Accumulation of lipids in myocardial lipid droplets (LDs) is associated with heart failure in obesity and diabetes mellitus. LD
lipotoxic microenvironment and impair cardiomyocyte function. Here, we investigate whether LD accumulatiorpadftietts the sar
titin and may contribute to increased cardiomyocyte passive tension in diabetes mellitus.

Methods

We established a cell culture protocol for accumulation of lipid droplets in isolated cardiomyocytes from adult C57BL/6N wildt
were incubated with oleic and palmitic acid (each 200uM) for 6h followed by microscopic and biochemical anadysounitgxd drople
in three 400um? regions of interest/cell using ImageJ software. Titin expression and phosphorylation wassmatgbéddesing age
SDS-PAGE and Western blotting using phosphosite-directed antibodies.

Results

LD numbers were significantly higher in cardiomyocytes treated with oleic and palmitic acid, with an average of 63.7 £7.3
compared to 3.0 £3.5 LDs per ROI in control cells. Importantly, LD accumulation did not change cardiolaydoytenareasor cell
cell size was 234.8 + 38@jnncontrols and 149.6 + 602Hufatty acid treated cells. Average sarcomere length was 1.86 £ 0.15pun
control cardiomyocytes and was significantly reduced to 1.66 +0.16um in cardiomyocytes treated with oleic and fgimitic aci
indicate that LD accumulation increases relative phosphorylation of titin PEVK domain at serine 12022 by approx. 20% compz
We hypothesize that LD accumulation mechanically compresses the sarcomere structure, leading to rapid stiffening of the ti
increased cardiomyocyte passive tension.

Conclusions

We hypothesize that LD accumulation mechanically compresses the sarcomere structure, leading to rapid stiffenirty of the ti
increased cardiomyocyte passive tension.

B 10-05
Course of immune cell infiltration and the onset of cardiac fibrosis in pressure overload induced heart fail

Anne HemmerfKRianne Nederlof, Lisa Kalfhues, Axel Godecke

Heinrich-Heine University, Institute of Cardiovascular Physiology, Dusseldorf, Germany

Question

Cardiac metabolic remodeling is one of the early changes that drive the progression of heart failure acargrec diesfapypisment

In mice with cardiomyocyte (CM) specific deletion of p38 MAPKa (KO), we observed strongly deterioaatsnpearietlbgtion,
pronounced left ventricular (LV) dilation after 48h of pressure overload, induced by angiotensin Il (Anglles§taa fuastional d
reversible and heart function returned to baseline level. Hence we asked to what extent prolonged Angll treasibknhé€za) led to il
failure, development of fibrosis and altered immune cell infiltration.

Methods/Results

7d Angll treatment resulted in persistent LV dilation in KO mice (EDV [ul] Ctrl: 80/KO: 124). fntetesting|Ztteaite did not
change even during Angll administration and an expected LV hypertrophy did not occur. Of note, cardiac dysfuniiéon persis
even 14d after end of Angll treatment (EF [%] Ctrl: 56/KO: 30), demonstrating than? teAnglirtezatisible cardiac remodeling in
KO mice. We further discovered substantial differences in immune cell accumulation in heart tissue, by FAGSE ahalysis. /
leukocytes, mainly neutrophils, within the first 48h occurred in KO and Ctrl mice. Afterwards, the number ofdiguiiibcately decrea
at 7d Angll and stayed low after 14d recovery phase in both groups. Neutrophils accumulated ptstadtéadBimdf @rigdh(250-
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fold), while a minor increase (47-fold) was detected in Ctrl mice. After 7d Angll, neutrophils vanishedpsniiielyrapbatiegr
peaked later (3-fold increase) after 7d of Angll, and decreased again after recovery time théryahaysigoshbwed, that these
were mainly CD206acrophages and therefore have anti-inflammatory properties. Interestingly, Tegttexie@B8evated (12-
fold) in KO hearts due to Angll treatment, and remained elevated even after 14d recovery, wlGkel tinétemembeed almost to
EDVHOLQH OHY H@broblgsts ihBr&akied 37-®i$n KO hearts after 7d Angll revealed the onset of fibrosis. As expec
were depleted after recovery time. WGA staining on hearts showed elevated fibrosis particularly md(€ KéatisaFsriewed

high expression of fibrosis-related genes compared to Ctrl and thus confirming previous findings.

Conclusions

Long-term pressure overload caused persistent impairment of cardiac function in KO mice. The infiltration of lismnmune ce
neutrophils and cytotoxic T-cells, appear to play a decisive role in the development of this hearbailof 3 Mddrianektensive
cardiac fibrosis. Thus, CM-specific p38 attenuates the development of heart failure caused by pressure ovextheddmost like
accumulation of immune cells in heart tissue and by inhibiting cardiac fibrosis.

Funded by IRTG1902

B 10-06
cAMP microdomain signaling at RyR2 in cardiomyocytes using subcellular targeted optogenetics

Berivan Mansurodig Philipp Sasse

1 University of Bonn, Medical Faculty/ Institute of Physiology 1, Bonn, Germany
2 University of Bonn, Research Training Group 1873, Bonn, Germany

Cardiac arrhythmia can be triggered by pathologic cAMP-dependent (hyper-)phiospgtyayladioe &feceptor type 2 (RyR2) leading
to Cét*release in the diastole. Using CAMP imaging with targeted sensors, it has been suggested that RyR2 has its own cAMP
Here we present a complementary approach to investigate the functional impact of RyR2 microdomains in cardiomyocytes by
generation using targeted optogenetics.

To increase cAMP levels with light locally at the RyR2, the photo-activated adenyteney@#aepaniapPAT) and mCitrine

was targeted to the RyR2 by fusion with the high-affinity protéth GRB&AR.8 pPAC-EYFP expression served as a control for glok
cAMP generation. Functionality of fusion proteins was proven in HEK293 cells co-expressitigetii@a@eviBesen which blue
light elevated cAMP levels in a light dose-dependent manner.

After expression in neonatal mouse cardiomyocytes with nucleofection, cytosolic TpPPAC-EYFP showed meberesmis distri
TpPAC-mCitrine-FKBP12.6 localized near z-discs indicating RyR2 targeting. Functionality was tested by anabtiigg sponta
frequency, which highly dependents on Ryle2&se and oscillatior#{€lack mechanism) in neonatal cardiomyocytes. Brief blue lig
flashes of various durations resulted in transient acceleration of spontaneous beating frequency in a lighhdnsEhegpesident me
frequency was similar but cAMP production locally at the RyR2 led to a significant shorter lasting (~ 120s) effecAt&n global
generation (~290 s) indicating higher local PDE activity.

To investigate the effect hh@adling, @amaging of electrically (0.75-1 Hz) paced cardiomyocytes with the red-shifted dye Cal6
performed, which showed a light dose-dependent increédasenefeGheights. Interestingly the maximum peak height was reack
earlier by cAMP generated locally at the RyR2 (~6 s) compared to cytosolic cAMP (~1AMP ehpuetByR2 but not in the cytosol
resulted in an increase of diast8tite@els suggesting increased spontanéolealkaPhosphorylation was analyzed using a PKA-
substrate (RRXS*/T*) specific antibody after illumination of cardiomyocytes with different light doses. Importantgdioav light st
already ~80% of the maximum effect by RyR2 targeted cAMP generation whereas cytosolic cAMPligehénseedityyosdyne
reached ~30% of the maximum effect.

In conclusion, in comparison to global cytosolic cCAMP generation, local generation of cAMP at the RyR2 ragtayvdamdain lead
shorter lasting effects with higher sensitivity on pacemaking artd rieystdE &al promotes diastdtide@. The novel approach
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of generation cAMP microdomains by targeting fusion proteins will allow the direct investigation of plagiersdivsigedlingnicro
and cardiac arrhythmia mechanisms.

Funded by Deutsche Forschungsgemeinschaft (DFG, German Research Foundation, 214362475 /| GRK1873/3)
Prof. Peter Hegemann, Dr. Yinth Andrea Bernal Sierra (Humboldt Universitat zu Berlin) for providing Plasmids
References
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[2] Despa, S et al., 2014, doi: 10.1161/CIRCRES313882

B 10-07
Programming of human induced pluripotent stem cells to cardiac pacemaker-like cells and characterizati
of action potentials

Jonathan Kinderm&ar@hristian Rimmbatulia J. Juhg Robert Da¥itlHeinrich Brinkmeier

1 University Medicine Greifswald, Institute of Pathophysiology, Greifswald, Germany
2 University Medicine Rostock, Clinic and Polyclinic for Cardiac Surgery, Department Life, Light & Matter, Rostock, Germany
3 University Medicine Rostock, Research Building BMFZ, Rostock, Germany

Question

Cardiomyocytes derived from human induced pluripotent stem cells (iPSC) can be useful in vitro models of diséasks and may
for drug testing and cardiac safety pharmacology. The aim of the current study was the programming a8€ ddfesedtedtion of i
pacemaker-like cells.

Methods

To this end a plasmid-based vector system was used to ensure the stable expression of the transcriptRBGdicter( SBR30Aan i

1) derived from human dermal fibroblasts. To improve cell purity of the cardiac phenotype, an additional selection system und
.-cardiac myosin heavy chain promoter was established (Klug et al. 1998, J Clin Invest, 98, 216-224(].CHlis thfieregitaated

and formed beating aggregates of cardiomyocyte-like cells. For electrophysiological recordings, the aggregates were dissocia
in standard culture dishes. Electrodes were filled with an intracellular solutigrgcmuaat@gdClas the major electrolytes to
record action potentials (APs); alternatively intracellular CsCl was used for the precisénmgaciding entda

Results

Contraction frequencies of single cells and small aggregates ranged between 0.3 Hz and 2 Hz. § bb\dggsbgatestvieally
coupled since their contractile activity was synchronized. In some of the cultures contractile activity remained stable for ug
Electrophysiological recordings in the current clamp mode allowed the recoding of action potentials. We obsem@tbtogytypes of
the ventricular type and the nodal type. Most of the tested cells (n>80) showed spontaneous electrical activitg. Ventrict
characterized by a fast rise (<10 ms), a stable or slowly declining plateau of between 200 ms and 100(ma depatanstdimwed
phase. In the voltage-clamp mode largedats could be recorded from the same cells. APs of pacemaker-like cells were chara
by a slow diastolic depolarization phase, followed by a faster depolarization and a repolarisation phase gttidth »f100 ms
hyperpolarizing currents of -10 to -20 pA frequently stopped spontaneous electrical activity shroeeds yhepgaidamsous electrical
activity APs could be induced by 100-ms lasting small depolarizing curreritévizasidrsriiats; gutward currents could be
recorded sometimes, while HCN currents were hardly detectable.

Conclusions

In conclusion, the applied method of forward programming of iPSC to pacemaker-like cells was successfulewet yeptmtucible. |
potentials were variable in shape and sometimes driviewdryl Narrents. Further experiments will be required to test whether, bes
TBX3, additional transcription factors have to be expressed, whether growth factors should be supplemesteliscaretzether th
matter of cellular differentiation and maturation.
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B 10-08
Cardiopulmonary effects of prolonged normobaric hypoxia and norepinephrine in rats

Charly BambérSarah Daunheifnédmnekathrin Hoséhkeda SalamglBeate Raldler

1 University of Leipzig, Carl-Ludwig-Insitute for Physiology, Leipzig, Germany
2 University of Leipzig, Dept. of Pediatric Cardiology, Heart Centre, Leipzig, Germany

BackgroundNormobaric hypoxia (1@% &) depresses left ventricular (LV) inotropic function in rats. Previous studies showed tha
hypoxia (6 h) decreased LV systolic pressure (LVSP) and LV contractility (LV dP/dtmax) to 68% and 55% of normoxic values,
the lung, first signs of pulmonary edema occurred. We speculated that prolonged hypoxia (72 h) would induce acclimatizati
recovery of LV function and resolution of pulmonary edema. As sympathetic blockade furtherctieteenchpednhdhfany edema,

we additionally investigated the effects of norepinephrine administration on the cardiopulmonary function in hypoxia.
MethodsRats (n = 63) were exposed over 72 h either to normal room air (N) or to normobaric hypoxia in a cimanitbegevith 10%
(H). The animals received infusion (8)lwithi0.9% NacCl (control groups) or norepinephrine (NE: 941 Aftek@?2 h of hypoxia,

a subgroup from each the H-NaCl and H-NE groups was transferred to a normoxic enviinfugiemt feitfukbel 72 h (recovery
groups). At the end of the experiment, heart catheterization was performed in all animals iemodmaratofunttion. Finally,
lung tissue was obtained for histological analysis.

Results:After 72h of hypoxia, hypoxic rats presented a significantly elevated hematocrit compared to norniéS¢é esmrdf@nimals
At that time, LVSP and LV dP/dtmax were with about 80% of normoxic values still significantly diminished. Intechstiedly, NE i
both parameters in normoxia and even moredrcogpEated to the respective controls. Thréeatayerny fully restored LVSP and

LV dP/dtmax. Pulmonary edema developed during exposure to hypoxia and showed only partial reschvtoy. dNteir§ubsion
induced formation of pulmonary edema even in normoxia but aggravated it only slightly under hypoxic conditions.
ConclusionsAfter 72 h of hypoxia, LV depression is mitigated, but not fully restored compared to the first houes. dffglmdxic expe
neither prevent hypoxic depression of LV inotropic function nor alleviate hypoxic pulmonary edema. LV foretied afierpletely |
three further days under normoxic control conditions, but pulmonary edema was still present. It ismesilikdoae pldinNiEary
edema. Regionally differential effects on adrenoceptors of NE and hypoxia, among others, may account for the failure of NE &
restore LVSP and LV dP/dt max under hypoxic conditions.

B 10-09
Cold storage of hearts for 24 hours preserves cardiomyocyte structure and function: an approach to redt
costs and the number of experimental animals

Benedikt PfeilschifterPrapassorn Potyebominik Fiegl@ilmann VéJkrhomas Seidlel

1 Friedrich Alexander Universitat Erlangen, Institut fir Physiologie 2, Erlangen, Germany
2 Khon Kaen Universtiy, Department of Physiology, Khon Kaen, Thailand

Question

Isolation of cardiomyocytes from animals remains an important technigue in basic cardiovascular researditain answssential to
to many research questions. However, when removing the heart, the donor animal is sacrificed. Furthermqgrartianiaral mode
gene-modification and disease models in mice, are frequently and possibly unnecessarily replicated because it is believed that
must be immediately isolated and investigated after heart removal to avoid unacceptable qualitative losses in structure, fun
expression. Here, we investigated if mouse hearts can be preserved for at least 24h prior to myocyte isolatiomguithtut affect
experiments.

Methods
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After analgesia and cervical dislocation, mouse hearts were excised and used for enzymatic cardiomyocyte isolation either imm
of after 24h of conservation at 4°C (CONS). Isolated cells were stained with Di-8-ANEPPS to chaasgsteenth&ctioubu
potentials and membrane currents were measured using the whole-cell patch-clamp technigutalmractdlalad Cantractility
were characterized after loading cells with Fura-2. The transcription pattern was analyzed by RNAdezpfdine totzdyies

from both groups.

Results

Action potentials did not show any significant differences in resting potential, upstroke velocity, overshoot and duration
CTRL/CONS). Densities of the transient outward potassiwvwengesitilar in both groups (40.3+2.7 vs 41.8+4at B0

mV; n = 29/20). Kineticg sifidwed no difference as well. Moreover, the density of the inwardlgugetify{f)guds comparable in
cardiomyocytes form both groups (5.2+0.5 vs 6.3+0a8 ¥Ap—120 mV, n = 16/7). The L-type@eent was not significantly
changed (-5.9+0.5 vs -7.1+0.3-p&p¥ip = 0 mV, n = 9/7). T-tubular system showed nearly identical t-tubular distance (0.41+(
0.44+0.02 um, n=28/30) and regularity (spectral density = 0.07+£0.004 vs 0.09+£0.004 %, n=28/30).

Sarcomere shortening during contraction was almost equal in both groups at several different pacing frequeht#8.002.11+0.0:
pm at 0.5 Hz and 0.09+0.01 vs 0.1+0.01 pm at 2 Hz, n=30#d)ingandicated unchanged kinetics and magnitudes of intracellula
Céa* release. The 90% duration of the transient was 258.5+15.1 and 229.5+8.6 ms at 0.5Hz aR8Z2R&A87abi2dHz; n
=30/40). RNAseq showed only a small number of differentially expressed genes.

Conclusions

We suggest that the described method offers a 24 h time window after heart removal without affecisujatieel reyoityterom
qualitatively. This allows high experimental flexibility, the exchange of hearts between institutions, and, therefore, a reduction i
laboratory animals used for cardiac research.

Graphicalabstract

After analgesia and cervical dislocation, mousereearsised and
used for enzymatic cardiomyocyte isolation eitheelyn(@ddia) of
after 24h of conservation at 4°C (CONS). Iskidatentestained with
Di-8-ANEPPS to characterize the t-tubular syistepotantials and
membrane currents were measured using the whtib-ciElmp
technique. Intracellul@+-@ansients and contractility were charact
after loading cells with Fura-2. The transcriptiowgmtiaalyzed by
RNAseq from total RNA of cardiac myocytes fyconimth
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Characterization of a recently identified myosin, Myo18Ay, in the A-band of cardiac sarcomeres

Markus Horsthemk& Peter J. Hanley

1 HMU Health and Medical University Potsdam, Potsdam, Germany
2HMU Research, Development and Innovation gGmbH (HMU RDI), Potsdam, Germany

Myosins represent a diverse superfamily of motor proteins, with 13 classes in humans and mice. Class Il myesitssifiorm bipc
cardiac and skeletal muscle cells, serving as the force-generating components of thick filaments within the A-bands of sarcc
research has shown that another class of myosins, class XVIII myosins, also localize to the A-bands of sarcomeres. Class
consist of two members, Myo18A and Myol8B. We found that a striated muscle-specific isofdkR of $yol8K SUHGRP
expressed in the heart during embryo development, similarad-Mylod8Bore, we found that deletion of Myo18A, similar to deleti
of Myo18B, in mouse causes early embryonic lethality (around E12.5) and hearts lacking eitherévidiiBAighlVgisb8ganized

sarcomeréd In further work, we plan to use Myo18A isoform-specific knockout mouse models, epitope mappingarnadteraction
IXQFWLRQDO DVVD\V WR HOXFLGDW$ WKH UROH RI 0O\R $ LQ FDUGLDF VDUF

This work is supported by Deutsche Forschungsgemeinschaft (DFG) grant HA 3271/12-1 (to P. J. H.).
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Figure 1
Schematic representation of the domain struddeedizetibn of
Myo18Ay and Myo18B in the cardiac sarcomere.
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IntroductionEchocardiography and electrocardiograms are the mainstay for clinical and preclinical assessment of cardiac elec
and hemodynamic function. Here we investigateovittteibated chicken egg may provide a feasible alternative to conventional ar
models for cardiovascular research by these techniques. The heart of the chick embryo is fully developed after just eight day
and the cardiovascular system is easily accessible for monitoring as well as interventions via the chorioallantoic membran
realizedh-ovaechocardiographywith pre-existing infrastructure for small animal echocardiography. In parallel, placement of elec
electrically conductive egg white of chick embryosialtmvaefarding of electrocardiograms. As experiments in the incubated chic
egg are not classified as animal experiments until day 13 of embryonic development (ED), the realization of combine
electrocardiograghyovacould help to significantly reduce experimental animal numbers in cardiovascular research, and facil
screening for therapeutic as well as adverse drug effects on the beating heart.

MethodsFertilized white leghorn chicken eggs (VALO BioMedia GmbH) were incubated at 37.8 °C and >58% humiidlity. In 8 t
chicken eggs cardiac electrophysiology and hemodynamic function was assessed using an Animal Bio Amp device couplec
(ADInstruments) and a commercially available high resolution ultrasound system for small animals Yigelsehids mgijilm
equipped with a high frequency probe (MX700; centre transmit: 50 MHz), respectively. Incubated ehiedwitydgsensoa-tr
VHOHMMRHANHU LVRS Wselckve HierkeO meprolilkded demonstrate the semsitvineabfocardiography and
electrocardiography.

Results Forin-ovoechocardiography, we provide standard operating procedures for egg preparation, image acquisition, dat
reference values for left and right ventricular function and dimensions, and inter-observer variabilities. We werel &lble to proc
Mode cine loops as well as Color Doppler guided flow profiles of the developing heart at several time points frorbjéatirgtill day 1.
incubated chicken eggs to hypoxia for a period of time alters the cardio-pulmonary flow profiles in a way tipaimomécy feature
hypertension. Treating the incubated chicken eggs with metoprolol led to a proto-typic response that can beiatptaptsd via ect
Additionally, we demonstrate the feasibititgvoklectrocardiography and demonstrate induction of ventricular tachycardias
isoproterenol in incubated chicken eggs.
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ConclusionsOuiin-ovanodel provides a versatile platform for echocardiographic and electrocardiographic studies in the beating
refining, and reducing animal experiments according to the 3R principle.

Funded by Charité 3R

Chick embryo electrocardiogram
A) Current experimental setup

B) Preliminary ECG curves of chick embryos stigihingainducibility with non-sustained and susteémédntachycardia (VT)
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