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Devere Hall, Aras na
Mac Léinn (“Student
Centre”)
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All of the program apart from the Gala Dinner will be at Devere Hall, Aras na Mac Léinn,
University College Cork, College Road, University CogieCork (UCC), Cork, T12 XR6F.

Devere Hall is on thérst floor of this building accessible by stairs and by a.lifthe
Registration Desk is in the atrium adjoining the Hall.

Directions

For accessible routgptions: please contact John Mackrijlrackrill@ucc.ig or arasoperations@ucc.ie

On foot orbicycle: approximately 20 minutesalkingf r om Cor k ci ty c e,mboutd5KmSt . Patr
intota) . At t he sout hwest er nrigetontbWashingtdrt Streefdchcarry orcwalkirg St r e e t
past the Old Court House (to thight) and the River Lee HoteAt the end of this street, you will come to the

UCC maingates Walk up the hill, past one set of steps and you will come to a large set of stepsipiiadise

and anotheone minute straighdhead. Aras na Mac Léinn is to the left.

Bus and coacthoth the 205 (towardsCl T/ Rossa Avenue' ) andr20giydé6owar ds
buses can be boarded at Parnell Square bus statianr o n  Stteet (néaatod Marks & Spancer). Both

stop close to the UCC main gates. Intercity buses stop either at Parnell Square or across the River Lee from it on

St. Patrickodés key (in the case of some cmafShes to Dutk
Patrickds Street

Railway. Kent Station has regular connections to Dublin Heuston36éur journey time). Cork city bus 205
can be boarded at Kent railway station, for UCC.

Air travel: Cork airport is about 8 km from the city centre. Ataxnfrot he ai rport to the cent
Buses 225 and 226 travel from the airport to Parnell Square bus station (from where buses 205 or 208 can
connect you to UCC).

Car:There are limited paid public carparking spaces at UCC. At the main UCC gates, turn left onto

O'" Donovan's Road and turn right on to College Road. L
(entrance from Perrott Avenudjor the Western Gateway Biing parking (600 m from venue), continue down

Western Road. The entrance is on your [efitside of UCC,sr e et par ki ng spots require
cost 02 and are only wvalid for 2 hours.
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Welcome

On behalf of thérganizing Team and of the Scientific Committee, | am
extremely pleased to welcome you to th& liiernational Meeting of the
European Calcium Society, University College CQJKCC). This conference
has been a long time in planning: | had the pleasuhesting a completely
different ECS Board for our ECS2020 meeting bid, on two hot days in June
2018. Since then, we have all faced immense worldwide challenges and changes
to our lives, one of which resulted in the postponement of ECS2020.

It is great to se that thanks to you, the delegates, ECS2022 will go ahead with a
vibrant and exciting programme. | anticipate that you will have a very pleasant
stay in Cork: the UCC Campus is probably the loveliest in Ireland; the city is

relatively smallfriendly, easy to navigate anth many waydistinctfrom other
European centres. The highlight of the social programme will be the Gala
Dinner, at Cork City GaolThis will be much more pleasant than it migrgt
appeatand you will offered the chance to particpat a Ceili (traditional
Celtic music and dancing).

In terms of the drive, planning and shared stress of this meetingyérgm
thankful to Geert Bultynck and to Jan Paiyam also grateful to the Junior
ECS Board, in particular Malene Brohus, for their organization of the JECS
satellite meeting, to be held on Saturdall 20gust2022 The JECS represents
the future of the Society and the future looks bright.

We areexcited about welcoming you all to UCC and are looking forward to
learning even more about calcium research and the people that contribute to it.

Beir bua agus beannachtit ake a victory & a bl
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Instructionsfor Speakers and Chairs

It is the responsibility of the Chair of each session to ensure stringent timekédpasg
allow 5 minutes for questions as part of the total tatlecated to each speaker

Chairs should ensure that all presentations are loaded onto the Deverenkfalterprior to
the sessionn later than the break before your sessiohn Mackrill and local support will
be availabldo assist with this procesDevere Hall opens at @ach dayin advance of
the first session.

Presentations will be in English. The computer at Devere Hall uses MS Windows and
PowerPoint. Mac users should check for compatibility in advance of their presentation.

At the Flash Symposium, abstracts willdedected for a brief oral presentation. This should
aim to attract delegates to your poster. Further details will follow from the Chair of this
session.

Instructions for Poster Presenters

Please noteln cases where a delegate has been selected to give an oral presentation, the
same presentati®hould nobe given in poster form. However, where a delegate is
presenting authandhas submitted two abstracts, one can be given as an oral presentation
ard the other as a post@&oth oral presentations (O) and poster presentafyere listed in
this book of abstracts.

Posters will be in A0 portrait format (vertical, 110 cm wide x 200 cm tall). Pins will be
provided and the poster board material is te#tch poster board has been assigned a number
(P1-P32) and posters should be affixed to the board of the same nuemiseiring that the
poster number is also visible.



Poster mounting and dismounting.

All posters will be on continuowtisplay from 16:40 on Monday ?2August until14:15 on
Wednesday 28August. Boards will be available from @8:on Saturday 20August (for

JECS Satellite Meeting). Please dismount posters as soon as possible after the second poster
sessior(14:15 Wednesday 34August) Poster boards will also be available at the JECS
satellite meeting (Z0August 2022) and posters can be left on these for #Hie meeting.

Presenting authors are expected to accompany their posters at the following times:
Odd Numbers: 16:4017:40on Monday;13:00-14:150n Wednesday
Even Numbers:17:40318:400n Monday;12:1513:000n Wednesday

This will allow interaction with other delegates and judging of the pasters

Practical Information

Official Language

English is the official language of the conference. (Much of the signage in Ireland is bilingual
and Irish(Gaeilgg is compulsory in school§&aeltach@re districts in Ireland whe®aeilge
is the predominant vernaculdrhere are also Irish radio andetasion channels)

Badges

Conference badges will be supplied on registration and should be work@sa022
events. Letters of attendance will also be supplied.

Poster printing

Posters can be printed at several local commercial priséingces, including Snap printing
(https://www.snap.ie/contactcentre/snajqeork/, cork@snap.ig Hacketts printing
(https://www.hackettsprint.ig/and Quality Printlttps://qualityprint.ie)

Time zoneand climate

Cork is in the same time zonelasndon, UK (CETF1). The weather in August is likely to be
warmangp ossi bly dry, but visitors often expe

Covid-19 Updates

Irish quidelines on Covidl9: https://www.gov.ie/en/news/7e092atestupdateson-covid-

19-coronavirus/Covid-19 related travel advice to andfn Ireland
https://www.gov.ie/en/campaigns/75d6@vid-19-traveladvice/

Modelling indicates that infection rates will be at a low level in Ireland during the dates of the
meeting:.COVID-19 (healthdata.org)

Mask wearing is advised but is not mandatory.
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Business hours and shopping

Most shops opef9:00-17:30 MonSat with late openingntil 21:00 on Thursdays &
Fridays.Sunday opening tends to be from@®17:00.

Different restaurants set their own opening hours: it is worth checkifigean

Pubs open at various times in the afternoon and stay open uBl &8nThurs;00:30 on
Fri & Sat; and 23:00 on Sundays.

Tourist information
Cork Tourist Information Centre, 125. $atrick's Steet Cork T12 AE81
Phone:1800 230 330Websiteshttps://www.discoverireland.ie/col https://purecork.ie/

Taxi companies

There arananytaxi companies in Cork City. Recommended companies include Cork Taxi
Co-op: (021)427-2222 Satellite Taxis(021)480-8080 andABC Taxis: 1808855688
Cars with the word nffor e curb sider reqoeptedttaxirankse hai |
(at St. Patrickds Street, Kent Rail Station
City locations).

WiFi at venue

WiFi access will be available to ECS2022 delegates at Devere Hall and across the UCC
Campus, using the following login details:

Username: ecs2022

Password: E7jbgyws

Sustainability

We will not supply printed programmes unless requested. Chilled water dispareser
available across the campus, for filling ofuseable drinking vessels. The Local Organizing
Team has already requested information on meal attendance, to minimize food waste.
Transporifor-Ireland bicycles can be hired at automated stations atbendity
(https://www.bikeshare.ie/cork.htiml

Cancellations & Force majeure

Cancellations with full refurewill be possibleup until 24" July 2022 The organizers are
not liable for any claims fadamage or loss if the entire conference is cancelled due to a force
majeure incident.


https://www.discoverireland.ie/cork
https://purecork.ie/
https://www.bikeshare.ie/cork.html

Disclaimer

The organizers are not liable for any kind of damage, injury or loss to conference delegates

and accompanying persory registering, delegates hagwen permission for photographs

and video recordings to be takétowever, oral presentations will not be recorded without
obtaining the speakerds consent .

10



12:0016:00

14:00-15:30

16:0016:20
16:20-17:10

Programme ECS2022

Sunday August 212022

Registration Desk Open, entrance to Develall,Aras na Mac Léinn

ECS Board Meeting (fBoard Members only MuscraMeeting RoomAras na

MacLéinn

Welcome bythe Chair, Local Organiserand ECS President

O1:BBAMolecular Cell Research Openihgcture

17:10-19:00

+ 2 f 1 S NITHR E&dedbixteddlasticity of vascular endothelial c&lls

Mechanically activated Capermeable ion channels HAMAMATSU

Chair: Felicity Davis

17:10

17:35
18:00

18:25

18:40

18:55

19:00

21:30

huY 51 @AR . SSOK 6! YyADSNEAIGecaglisvascuaE R&A > | YO
KSHfGK YR RAA&SIF A&SE
hoY aSRKI t I {KI Molegcular ChoréaBrapify®tPieiod | 0 Y a

0O4:Swetha Murthy(Vollum Institute, OHSBydney! dz& G NExanmining the rale
of TMEM63s in mechanosensation

O5:SoléneBarbeal (University of Bordeaux, Francé&)t wt +n  OKIl yy St | OG0 A ¢

A 2 4 A x

NBalLRyasS (2 KELREAF A& FFSOGSR o0& OSftf

R
06:ValeriyaGushchinaNledical Universityf Vienng Austria)d ¢ KS NRf S 2F (K¢
calciumsensing receptor in the activation of the intesdl prostaglandin E2
LI GKgl 8¢

O7: Geert BultynckqU LeuveE . St A dzYd { LRy a FmBBSSce& | I YI Y
nCELL instrument for live calcium imaging in iigk N2 dz3 K LJdz{ €

Receptionbarbeque and soft drinks. The bar will also be open for othekdribut
these will not be free (payment by delegates). Note that Devere Hall will close at
21:30 precisely.

Free evening

11



Monday 229 August 2022

Note changes9:45 finish for this session, due to cancellation

Flash symposium lasts 30 min

Mitochondrial calcium signding & cell functions

Chair: Paola Pizzo

8:30

8:55

9:20

9:45

10:00

10:1510:40
10:4012:30

10:40

11:05

11:35

12:00

12:15

12:3013:45
13:4515:30

08: Riccardo Filadi (Neuroscience Institute, National Research CounciltaBNR
¢Ca'signals as modulators of ERtochondria contacts in health and diseése

09: Araceli Del ArcdJpiversidad Autonoma de Madr& Universidad de Castilaa
Mancha Spait YRegalation by Calcium of neuronal metabolism. Role of MCU and
AralarMalate-Aspartate Shuttle

010: Julio Cesar Cardenas (Center for Integrative Bidlogyersidad Mayor, Chile):
GYSSLIAYy3 1 2Y0A S ato-mifochad @iy CAltr&nSfer MBeindsc@mizt dzY
O S tCAMGELLED. Announcement will be made at start of this session

O11:Arijita Ghosh(Thomas Jefferson University, USA)nti-apoptotic BI-xL

controls inositol 1,4,5 triphosphate greceptor mediated ERiitochondria C&
transfer”

hmMHY CSNYIYyRI [ SY2 aReduitfon df iStda@ifilgrEa . St I A dzY 0 Y
signaling: a novel function for the metabolic enzyme pyruvate kinas@®12§

Coffee break

Lysosomal Casignalling

Chair: Sandip Patel

O13:Teresa Alonsd (Y A GSNE A G &
a luminal vievg

2 T EndblysbésonaiPChsigRalling{ LJ: A y 0 Y

014: Jo&-Manuel Cancela and Lora MartudeatisSaclay Institute of Neuroscience,
C NJ y BExfflalySosoial twore channels (TPC) regulate social behaviour by
controlling oxytocin secretiagn

015: Diego Medina (TIGEMPozzuoli, Italy Y a ¢ wt adzO2f ALJAYya | yR

016: Lynn McKeown (UWmrsity of Leeds, UKdThe role of NAADBependent
calcium release on Rab46 activity in endothelial €ells

O17.Volodymyr Tsvilovskyy ! YA GSNEAGE 2F |1CGCamR &dnferszNEE DS
exocytotic vesicles an autoregulatory competence to prevenit €&ease,
exocytosis and pancreatic disorder

Lunch

C&*signdling in nanodomains at membrane contact sites
Sponsored by the journaContact

Chair: Khaled Machaca

13:45

018:Manuela Zaccol@University of Oxford, UKdRegulation of cardiac calcium
homeostasis by nandomain cAMP signalligg
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14:10 hmdoY adzNF €A t NI 1 NR&l o CaldlihkegulationiBtNg, | Yy A SN
SOCE nanodomain: new insights into caledependent inactivatiorof Orail

channelg

14:35 hunY tFGNKRO] | dza & Se@ InéractioNKoeteer| theA OSNARAA G & X !
cytoskeleton and membranes: building anEIR contact sitén planta&

15:00 O21:Muhammad Yasio | YA GSNEAGE 2F | St aAy]1AZI CAYf Ll YF
microsc@y of endoplasmic reticulum | thyroid cells by serial block face SEM and
¢9ac¢

15:15 huuyY ESE ¢2tfly0OS 0! yAcCdnbdpehdedtroraf DSy SOl X

Orai3 in the human muscle cell activatfon

15:3016:00 Flash Symposium
Chair: Amalia Dolga

1. Vanessa Schwentngdniversity Medical Centre Hamburg Eppendorf, Germany,

Role of 3',5tyclic adenosine monophosphate during T cell activation.

2. Rossini MichelaDepartment of Biomedical Sciences, University of Padua, Padua, Italy

A new reversible fluorescent probe to detectniii®chondria contact site dynamicity.

3. Alejandro MarmolejeGarza University of Groningen, The Netherlands

Blockade of mitochondrighlcium uptake protects neurons against ferroptosis.

4. Gaia GherardiDepartment of Biomedical Sciences, University of Padua, Italy
Mitochondrial calcium signaling regulates skeletal muscle homeostasis in adulthood and agin
5. Zhanat KoshengwWledial University of Graz, Austria

Presenilidl controls pancreatic beteell metabolism by regulating mitochondrial Ca2+ sensitive
NADH shuttle.

6. Louisa HefRlingDept. of Biochemistry and Molecular Cell Biology, UKE, Hamburg, German
Interaction of the MADP binding protein HN1L/JPT2 with its target receptors in T cells.

7. Jacek Kuznickinternational Institute of Molecular and Cell Biology in Warsaw, Poland, The
of stim2 knockout on zebrafish brain cells.

16:0016:30 Early Career Researchers meet the editors session

Muscra,Duthallaand Ardmoremeeting rooms, along the corridor from Devere

Hall. NOTE change from Bearra @uthalla.

16:0016:30 Early Career Researchers meet the editors session

Muscra, Bearra and Ardmoreneeting rooms, along the corridor from Devere Hal
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16:40-end

09:0010:45

09:25

09:50

10:05

10:2011:10
11:1012:15

Extended Poster Session(Einger food included)
odd numbers: 16:4617:40 / even numbers: 17:408:40

Tuesday 2% August 2022

C&*signdling in Alzheimer's disease
Chair: Mak Rae

hrnoY Lfé&l . STLNRI @lFyye 06! yASshighilaon2 ¥ ¢ SE
AY NEBIFIY2RAYS NBOSLIi2NJ G8L)S W NBaoOdzSa LIKSy
models by upregulating neuronal autophagy

hupY 't SES2 +SNJKNIradale o! yAOSNBEAGE 2F a
F3SAy3a FyR I 5¢

026:Paloma Garci€asa® | YA OSNEA A (& ATAD3A, b Rodet itferactdr I £ @ 0 Y
of Mfn2. Implications on Casignalling in the context of Alzimer's diseasé

027:Gaiti HasaifNCBS, TIFR, Bengaluru 560065, intptin 7 knoclouts rescue
SOCHlependent gene expression and motor learning deficits arising from mouse
cerebellar Purkinje neuross

ExtendedCoffee break

C&*signallingand organoids

Chair:Carlos Villalobos

11:10

11:35

12:00

12:15

12:30:13:30
13:30end

08:30:10:15

hHy Y W2NXa .St AAdzYoyY a

fetal-Y I 4 SNY I ¢

+NASYa 06VY!
ONRAAGH £ 1 ¢

[ SdzoSy =

030: Amalia DolgaJgiversity of Groningen, The Netherlagd¥ltecdations in
mitochondrial metabolism and calcium pathways in familidl T K SA Y S N &
iPS&erived neuronal cells and brain organaids

w»

RAASH
Group Photo (weather permitting, in the amphitheatre immediately outside of the
venue).

[ dzy OK 6 &L} O1 SR fdzyOKé¢ (2 FIOAEAGIEGS G2dz

Tourism City bus touiof Cork

Wednesday 2% Auqust 2022

C&*signallingin evolution

Chair: John Mé&krill

08:30

031: Glen WheeleMarine Biological Associatian t f & Y 2 &iKtbnofay 0 Y &
novel class of voltaggated calcium channels in marine diat@ms
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08:%

09:20

09:45

10:15

10:30:10:50
10:50-11:55

10:50

11:15

11:40

11:55

12:10

12:15-14:15

14:1516:00

honY {Af @Al az2NBy2 0! iyeigenSddlEivhsigdaliyT DS 2 NHA |
pathways ofToxoplasma gondii

hooY I 2ffé {KAStA 6! yAOSNERAGE 2F al yOKSai
- the 'missing link' in vertebrate ET2 dzLJt A y 3 ¢

honY LYRdz bl ANJ ¢! yA @ Ndaktérigatioh &f & ¢asd@ie / 2 NJ X

inositol 1,4,5trisphosphate receptor (HR) inPhytophthora infestansan oomycete
pathogen causing PotatoateBlight

035: Rishav MitraNCBS, TIFBengaluru 560065, India 50 GE shapes
developmental gene expression in dopaminergic heurons obitusophilaflight
circuite

Coffee break

Different dimensions in Casignalling in cancer
Sponsoredby the charity Breakthrough Cancer Research breakthrough

CANCER RESEARCH

Chair: Gregory Monteith
hocY blaGFtAlF t NBGFINE{lI&F o! yABSNAAGE 27T |
OStftace

037: Julie GehUpiversity of Copenhagén 5 Sy Yl NJ oY dal 2¢ O f OA dzy
GNBFG OF yOSNE

O38:Flore Sneyeré Y! [ S dz@ S yBAPTA Sifedlyiintivits PFKEBB3, thereby

impeding mMTORCdriven Mctl translation and killing Mel-addicted cancer celis

039: Silke Chalmeradrhus University, Denmag University of Queensland,
I dz&  NJricdvéringthé cafcium conversation between breast cancer and the
brain microenvironmer#

0405+ yASttS [ 20S 6/ PEDightGESot GABBDENIA Y ISY a

Extended poster session @gringer food included)
even numbers: 12:183:00 / odd numbers: 13:004:15

Neuronalcalciumsensors from physiology to disease

Chair: Jose Naranjo

14:15

14:40

15:05

15:20

041: KarWilhelm KochWniversity of OldenburgGermany)d / 2 y G NB f 2 F
LIK202NBOSLII2N) Fdzy OGA2y o6& b/ { LINRIOSAYyaE

hnuY 5FyASES 5StfUhNOD2 oO0! YAOSNBRAGE 2F +SN
GAGK LRAYGH YdzilGA2ya Ay 3JdzdyetrisS Oeodftl as

0O43:Valerio Marino "C#& sensitivity of tie prototypical Neuronal Calcium sensor
recoverin is tuned by synergistic proteanotein and proteirmembrane
interactions."

O44:Florian Becked | YA OSNE A G & 2 F ComMdaratiodaNdgnamidd NI | y & 0
calcineurin B homologous proteirg 3
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15:35 045:Thomas Simmea | YA GSNRAR A (i & 2 Fhel Ehdofabdiiic-REticulumy | R 0 Y
(ER) Kinase PERK Mediates Metabolic Adaptation &i&igaaling Using the
Oxidoreductase Erdgl

15:5016:00 Brief break

16:0017:00 ECS General Assembly
17:0017:15 Brief break

17:1518:15 0O46:Sir Michaé Berridge Lecture

Shmuel Mualleny ordTransporters and lipids at the ER/PM Junctiéns

19:1512:00 Gala Dinner, Cork City Gaol.

Delegates to make their own way to the Gaol (unless they would like tothex with some of the
organizers). On arrival, there will be a prosecco reception and music. Dining will commence at
approximately 20:00. Dinner will be followed by a night of music and dqmogided byJilleann
Ceoil(a traditional Irish band).

Thursday 2% August 2022

C&* signallingin plants

Chair: Doron Shkolnik

09:00 hntY ! GS +20K|YSOKUG 0! YABSNBAGE 2F .2yySs
2NEI yStt Il N Fdzy Ol A2yé
09:25 hnyY ' €8E /248G 6! hvid&NBEnkyhamics i plaatkdld: o/ = L G |

f
K2t AaGA0 OASgE

09:50 049: Philip SteinetJniversity Linz, Austnia YYhatmacological modulation of TPC1
regulates inteforganellar C& homeostasis in immune cells and plays an important
role in allergic hypersensitivity

10:05 050.Andrea Crosin@University of Turin, Italy Ynvegtigating the role of clathrin
mediated endocytosis in Myfactors perception in arbuscular mycorrhizas

10:20-1050 JECS session

Chair: JECS Board members

10:20 O51(see P42or Abstracy: Mille VissingdZealarn University Hopital and University
of Copenhagem®enmak): dnvestigation of Calcium Electroporation for Cancer in
the Skig

10:35 0O52(see P25 for Abstrartlens LonckéKU LeuvenBelgium)dDysregulated MAM
& Ca&*homeostasis underlying Wolfram syndrome typassociated CISD2
deficiency

10:5011:15 Coffeebreak
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11:1512:15 Latebreakingsession

Chair: Geert Bultynck

11:15 O53:Irina SeryshevéThe University of Texas Health Science Center at Houston
I { ! 8tMctuéal dynamics of 4R underlying its gating and regulatéion

11:40 hpnY {FYRALI tFdSt 6! yBayedidedcatdn fluxby TPEAS [ 2y
biases C4 signalling through lysosomés

12:05 055:Axel Methner(University Medical Center Maifiz D S NXTMBIRISI0gs of
function alters mitochondrial matrix ion homeostasis and causes a skeletal
myopathyé

12:30-1245  Award ceremony and concluding remarks

12:45-14:00 Farewell lunch
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Abstracts for Oral Presentations

O1: BBA-Molecular Cell Research Opening Lecture

The C&* regulated plasticity of vascular endothelial cells

Volker Gerke.

Centerfor Molecular Biology of Inflammation, University of Miinster, Germany

Vascular endothelial cells can be considered gatekeepers of blood vessel homeostasis. They
produce and release compounds regulating vascular tone, blood vessel growth and
differentiaton, plasma composition, coagulation and fibrinolysis, and also engage in
interactions with blood cells thereby controlling hemostasis and acute inflammatory
reactions. These activities have to be tightly controlled, typically by signalling pathways that
originate at the plasma membrane and often involve cytosoficaSa second messenger.
Among other events, elevations in cytosoli¢Qegger the exocytosis of organelles that

store factors mediating interactions with leukocytes and platelets and shapdiice

processes facilitating the repair of mechanically (shear flow) induced plasma membrane
lesions. This remarkable, Eacontrolled plasticity enables endothelial cells to cope with the
many challenges faced as the cell sheet lining blood vesselén@ings concerning Ga
regulated trafficking events that underlie endothelial responses to activation and injury will

be discussed.
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02: PIEZOL1 force sensor in physical exercise and cardiovascular health and
disease

David J. Beech
School ofMedicine, LIGHT Building 7.27, Clarendon Way, University of Leeds, Leeds, LS2 9JT, UK.

The two PIEZOs, PIEZO1 and PIEZO2, were first reported in 2010. These proteins form
trimeric ion channels with little resemblance to other ion channels. A strikingdeattheir
exquisite, robust and apparently specific sensitivity to activation by a range of mechanical
forces. There is widespread agreement that they are bona fide direct sensors of force. We
identified the importance in cardiovascular biology, fistswi ng Pl EZO16s act
physiological force and its roles in embryonic vascular maturation and the sensing of fluid
shear stress as generated by blood ¥fovirhis and subsequent work firmly established
PI'EZO16s rol e i n ehowed itslaklity toantegrdie farde aith wasaalar d
architecture. By generating conditional genetic deletion in the adult mouse to avoid embryonic
lethality we found that endothelial PIEZOL1 is required for elevated blood pressure of whole
body physical adtity®, necessary for capillary density in skeletal museled critical in
physical exercise performarfde Such functions require continuous activity of PIEZO1
channels and so it was perplexing how this could be possible whe®xquession studies

reveal powerful intrinsic inactivation gates in PIEZOs. However, we showed that native
PIEZO1 channels of endothelial cells are #mmactivating. We discovered the mechanism by
which the inactivation gate is disabled, unexpectedly through relationship ofORIEX
sphingomyelinase (SMPD3) and the membrane lipid cer@mitle went on to show slow
gating also in red blood cells (RBCs) with implications for understanding hereditary ahaemia
We showed that PIEZO1 is important for mechanical sensitivity of calcagulated protease
activity (calpain and ADAM10), nitric oxide production via NOS3, cell interaction via
NOTCH1, inflammation and fibrosis via p38, interlew&rand tenascin ¢ and cell apoptosis

via thrombospondi2. Through medicinal chemistry studies Yodal (a smatmolecule

agonist of PIEZO1) we found a Yodal antagonist (Dookul) and new PIEZO1 agonists with
improved reliability, efficacy, potency and physicleemical properties. To understand the
full-length mouse and human channels, their dynamdsrasponses to force, we began
molecular dynamics simulations in model endothelial and RBC membranes. These models
predict complex structural rearrangements and lipid interactions, some of which are now
validated by laboratory techniques. In conclusiolEZAD1 forms an exceptionally sensitive
mechanical detector mechanism that responds rapidly to forces such as shear stress. It is
important in endothelium, cardiovascular biology generally and in physical exercise responses.

Funding

Wellcome, British Hearfoundation and MRC.
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O3: Molecular Choreography of Piezol

Medha M. Pathak

Dept. of Physiology & Biophysics, Sue and Bill Gross Stem Cell Research Center, University of
California at IrvineJrvine, CA, USA

A major unanswered question in biology is how mechanical forces are generated,
detected, and transduced by cells to impact biochemical and genetic programs.
Our work is aimed at uncovering the mechanical principles at play in cells and
tissues using novel molecular, imaging, and bioengineering tools. Here we
present insights gleaned from nmwvasive approaches to measure and
manipulate mechanotransduction in native cellular conditions. We find that the
mechanicallyactivated ion channel €201 transduces ceajenerated traction
forces to regulate a variety of biological processes. We show that cellular traction
forces generate spatialtgstricted Piezol Ca flickers in the absence of
externallyapplied mechanical forces. However, Piezdfarmels are widely
distributed on the cell surface and are mobile. Single particle tracking reveals a
heterogeneity in the mobility behavior of individual channel puncta. We propose
that Piezol CH flickers allow spatial segregation of mechanotransdueti@mts

and that mobility allows channel molecules to efficiently respond to mechanical
stimuli.
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O4: Examining the role of TMEMG63s in mechanosensation

Swetha Murthy

Vollum Institute, OHSU, Sidney, Australia.

OSCA/TMEMG63 are a large family of mechanically activated calcium permeable ion
channels. Since their discoveiy,vivo mechanotransductiawles for the mammalian

members of the family, Tmem63s, remain largely unknown. Here, we explore the
contribution of TMEMG63A in myelination. Many molecular factors that facilitate interaction
between neurons and oligodendrocytes (OLs) drive myelinatienh&hical properties of

OLs, as well as their extracellular environment and the axon, appear to play an essential role
during OL development and myelination. How curvature/axon shaft morphology is sensed
remains a mystery and the identity of potential Odchranosensor(s) that would respond to
axonal morphology is unknown. Single cell RNA seq data indicatd thetn63as enriched

in Oligodendrocytes. Additionally, transient hypomyelination manifests in individuals with
heterozygous TMEMG63A variants. Our dauggests that these mutations in heterologously
expressed TMEMG63A cause loss of channel activity, suggesting that proper functioning of
TMEMG63A is required for myelination to progress normally in healthy individuals.
Furthermore, to explore the role dMMEM63A in myelination, we are characterizing
mechanosensitive currents and calcium signals in culturedi®@is/o myelin formation is

being examined in the optic chiasm, spinal cord, and cortex at different developmental stages
in mice, and behavior wibhe used to elucidate sensorimotor deficits in mice as a
consequence of lack of myelination. Together, our work will begin to unravel how OLs sense
mechanical forces or physical structures and convert information into calcium signaling
events that allow foaxon wrapping
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O5: TRPV4 channel activity in response to hypoxia is affected by cell
density

Soléne Barbeau

University of Bordeaux, France.

Transient receptor potential vanilloid 4 (TRPV4) is a polymodaf-parmeable channel

involved invarious hypoxiesensitive pathophysiological phenomena. TRPV4 is activated by
stretch and might thus be affected by change in cell rigidity. Using different cell densities in
experimental conditions can indeed induce a modification of cell rigidity, amskqaently,

lead to modified TRPV4 activation. Here, we studied the effect of cell density on TRPV4
activity in response to hypoxia. Transiently TRRWdnsfected HEK293T cells were seeded

at low (1x1d cells/cm?) or high (3x10cellules/cm?) densities aasponding to non

confluent or confluent cells, respectively, on the day of experiments. Cells were then cultured
under in vitro normoxia (21% £por hypoxia (1% @ for 48h. First, TRPV4 activation was
assessed in response to GSK1016790A (100 nM), dispERiPV4 agonist. Channel activity

was measured using patclamp, calcium imaging and Bioluminescence Resonance Energy
Transfer (BRET) techniques. Indeed, TRPMédiated unitary currents were recorded in
patchclamp cellattached mode and current ampdiy unitary conductance and open

probability were analysed. Cytosolic calcium responses were measured by calcium imaging
thanks to the ratiometric FurdR-AM fluorescent probe. BRET was used to study calcium
variation directly in the TRPV4 pore nanoenvineent with the expression of TRPV4 fused

with a BRET probe containing a calcium sensor (Calflux) surrounded by nanolLuciferase
(energy donor) and mNeonGreen (energy acceptor). Then, TRPV4 localisation to membrane
was evaluated using confocal microscopy img@nd cell surface biotinylation. Another

BRET construct allowed us to study channel internalization thanks to the expression of
TRPV4 fused with nanoLuciferase and the bystander BRET probe mNeonGideh

(acceptor). Our results show that hypoxia expe$ias a differential effect on TRPV4

activation depending on cell confluence. At low confluence level, TRPV4 response is
increased in hypoxia, whereas at high confluence level, TRPV4 response is strongly
inhibited. This diminution of TRPV4 activation cae explained by an internalization of the
channel observed in hypoxia at high cell density. Thus, our study highlights the importance of
specific culture condition, namely cell confluence, which can influence many cellular
processes, especially regardingAV4 channel activity in response to hypoxia.

This research was funded by the French National Research Agency (ANR), grant number
ANR-19-CE44001002 (the CANALBRET project) and the New Aquitaine regional council
(Région NouvelleAquitaine), grant number APR2020t2019-8151810 (the PHYSTRIG
project).
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O6: The role of the calciumsensing receptor in the activation of the
intestinal prostaglandin E2 pathway

Valeriya Gushchina

Medical University Of Vienna, Austria.

Introduction: The calciumsensing receptor (CaSR) is a ubiquitously expressed G protein
coupled receptor. While its best characterized role is the regulation of calcium homeostasis,
our recent studies suggested that the CaSR promotes colitis, which is a majorarsiofact
colorectal cancer. One of the main mediators of inflammation in the colon is the
prostaglandin E2 (PGE2) pathway. Especially cyclooxygenase (Q@sipregulated in
colorectal carcinomas and inflammation. To understand how the CaSR affects the
inflammation in the colon, we assessed the regulation of PGE2 pathway genes by the CaSR
in vitro and in vivo.

Methods & Results:We measured gene expression levels in two colon cancer cell lines
either stably overexpressing the CaSR fused to GFR2ZMIaSRGFP, Cace2CaSRGFP)

or GFP alone (HR9GFP; Cace2GFP) after treatment with various CaSR ligands. The
orthosteric ligand spermine and the positive allosteric CaSR modulator (PAM) 18B8 R
upregulated COX2 expression both in HZ9CaSRGFP cells (spermine ~@fold, p<0.001;

NPS R568 ~6.4fold, p<0.01) and Cac8CaSRGFP cells (spermine ~106fédld, NPS R568
~7.1fold; both p<0.001). Ca2+ upregulated CQXexpression significantly only in
Caco2CaSKGFP cells (~4.60ld, p<0.001) compared with HZ9CaSRGFP ells (~4.4

fold, p>0.05). In contrast, prostaglandin E synthase (PTGES) expression was upregulated by
spermine (~2.90ld, p<0.01) only in HT 29CaSKFP cells. Preincubating the cells with the
negative allosteric CaSR modulator (NAM) NPS 2143 suppressegfftts of spermine and
NPS R568. Other genes involved in the PGE2 pathway were not responsive to the treatment
and none of the studied genes were affected ¥281GFP and Cac8GFP cells lacking the

CaSR.

In BALB/c mice with dextran sulfate sodium (Dsiduced colitis, per os (p.o.) treatment
with the clinically approved PAM cinacalcet significantly increased prostaglandin synthase
expression in both the proximal (~4dld, p<0.0001) and the distal colon (~Zdd,

p<0.001), and the expression of #R3 receptor in the proximal colon (~Zald, p<0.01).
However, contrary to our in vitro results, CE&Xexpression was not affected. On the other
hand, p.o. treatment with the NAM NPS 2143 increased the expression of the PGE2
degrading enzyme 1BGDH (~19-fold, p<0.01) in the proximal colon. In healthy mice,
neither modulator of the CaSR affected PGE2 pathway gene expression.

Conclusion: Activation of the CaSR induces several genes of the PGE2 pathway;
interestingly, the affected genes of the pathwafediietween the in vitro and in vivo

models. Similarly to the lung, where NAMs are under investigation for treating asthma, they
may thus be repurposed as a novel therapy against intestinal inflammation and colorectal
cancer development.

Funded by the Augan Science Fund FWF (P 299832 8) , t he FWF & Her zf e
Familienstiftung (P 32848), and the European Union Horizon 2020 research and
innovation program (675228).
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O7: The FDSSNCELL instrument for live calcium imaging in high -
throughput

Geert BultynckKU Leuven, Belgium(Sponsored by Hamamatsu)
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0O8: Ca** signals as modulators of ERmitochondria contacts in health and
disease

Riccardo Filadi

Neuroscience Institute, National Research Council, ONiR.

The juxtaposition between different cellular organelles modulates a multitude of
key signalling pathways, including €zhomeostasis. In particular, €a

exchange between endoplasmic reticulum (ER) and mitochondria is known to
be favoured by their close connection. Nevertheless, whether spedific Ca
signals modulate Efitochondria tethéng has been much less investigated,
partly due to the lack of probes allowing the measurement, with a sufficient
spatial and temporal resolution, of dynamic changes in-artgnelle

apposition. By a novel, multicolor chergenetic reporter, specificaltailored

to detect organelle contacts in living cells, we found that the reduction of ER
C&* content triggers a rapid increase in-Eftochondria connectivity. Current
investigations to define mechanisms and possible pathological implications of
this pracess will be discussed.

25



09: Regulation by Calcium of neuronal metabolism. Role of MCU and
Aralar -Malate-Aspartate Shuttle

Araceli Del Arco

1.Instituto Universitariae Biologia Molecular, Centro de Biologia Molecular Severo Ochoa UAM
CSIC;Universidad Autonoma de MadritMadrid, Spain

2.Area de Bioguimica, Facultad de Ciencias Ambientales y Bioquimica, Universidad de-Castilla
Mancha, Toledo, Spain

Neuronal actiation increases cell workload to restore ion gradients altered by
activation. C&' is involved in matching increased workload with ATP
production, but the mechanisms are still unknown. We present evidence that, in
neurons using glucose as only fuel, glyses, pyruvate production, and
neuronal respiration are stimulated upon activation ina-@pendent way,
independently of effects of €aas workload inducer. Mitochondrial calcium
uniporter (MCU) does not play a relevant role irf'Gaimulated pyruvie
production and oxygen consumption as both are unchanged indié€ided
neurons. However, Gastimulation is blunted in the absence of
Aralar/AGC1/Slc25a12, the mitochondrial Ghinding aspartatglutamate
carrier, a component of the MaladspartateShuttle (MAS). Our findings
suggest that Caregulated AralaMAS activation upregulates glycolysis and
pyruvate production, which fuels mitochondrial respiration, through regulation
of the cytosolic NAD+/NADH ratio.
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010: Keeping zombies alive: theeticulum-to-mitochondria Caz transfer in
senescent cells

Julio Cesar CardenaSenter for Integrative Biology, Universidad Mayor,
Chile.

Cellular senescence entails a permanent cell cycle arrest, characterized by apoptosis resistance,
and a preanflammaory senesceneassociated secretory phenotype (SASP). Physiologically,
senescent cells promote tissue remodeling during development and after injury, but when
accumulated over a certain threshold, as happens during aging or after cellular stress such as
the one induced by chemor radiotherapy, contribute to the decline of the regenerative
potential and function of tissues, causing several diseases such as type 2 diabetes, osteoarthritis
and atherosclerosis. Moreover, the presence of senescent cellsgsdomorigenesis and

cancer relapse by inducing -dédferentiation, proliferation and metastasis. Thus, delaying
senescent cell accumulation or reducing senescent cell burden presents a promising strategy to
alleviate multiple diseases. Understanding paghways that contribute to senescence is
essential to reveal new therapeutic targets. Cellular senescence is accompanied by increased
mitochondrial metabolism. However, how mitochondrial function is regulated and what role it
plays in senescent cell honstasis is poorly understood. Here we present preliminary evidence
that shows an increased endoplasmic reticulum {&f®jchondria Ca2+ crosstalk that is
fundamental to maintain senescent cell homeostasis and represents an attractive targetable
pathway to slectively kill senescent cells. Constitutive IR8Rdiated Ca2+ transfer to the
mitochondria is essential to maintain the mitochondrial function of senescent cells; its
inhibition causes a bioenergetic crisis characterized by activation of SIRT1 whesgtydates

p53 causing which trigger selective senescent cell death.

This work was supported by ANID/FONDECYT #1200255 (CC) and ANID/FONDAP
#15150012 (CC).

CANCELLED: ANNOUNCEMENT MADE AT MEETING
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O11: Anti-apoptotic Bcl-xL controls inositol 1,4,5 triphosphate (IP3)
receptor mediated ERmitochondria Ca?* transfer

Arijita Ghosh

Thomas Jefferson University, USA.

Discovery of closely apposed membrane regions of ER and mitochondria, termedarat® ER
contacts, have openegw avenues in studying the organellar struefunetion relationship
and their implications on cell homeostasis. TheriR contacts locally convey €asignals
that are essential for cell survival. The key player mediating releasé’di@a ER is he
inositol 1,4,5 triphosphate receptor (IP3R). Voltalgpendent anion channel (VDAC) in the
mitochondrial outer membrane enabling mitochondrigl' Gptake, is another component.
ER-mito C&"* transfer moderated by IP3R and VDAC is further finely regdlateemerging
constituents of the contacts. A range of cancer cells have shown to evade cell death by
modulating ERmito C&* transfer brought about by thedIl lymphoma 2 family proteins.
Of the antiapoptotic members of Bcl2 family proteins, the rdi&R resident Bcl2, as a
modulator of ER C& homeostasis, has been well studied so far. Anotheapaftotic Bcl2
family member, BekL, primarily found in outer mitocondrial membrane (OMM) has been
reported to interact with IP3R and VDAC in individsalidies. Previous studies have put
forward BckxL as a regulator of ER €ahomeostasis with consequent effect on apoptotic
protection. The interaction of B&L and IP3R has been demonstrated to enhante Ca
signals which further resulted in elevated roitondrial bioenergetics. However, the
mechanistic details of how BgL and IP3R are concerted to bring about changes in
mitochondrial C4' status is not fully known. In this study we found a link betweerxBcl
and functional ERnito C&* transfer. Usingyenetic targeting of BetL in mouse embryonic
fibroblasts (MEFs) and fluorescence imaging of organelle target€ds@asors we found
that wild-type (WT) MEFs depict higher, faster and tighly coupled mitochondri&l €ignal

in response to IP3Rediateccytoplasmic C& rise compared to BotLKO MEFs. Acute
rescue with fullength BcxL and stable rescue experiments with cytoplasm, ER and
mitochondria localized BclxL revealed complementary results in case -¢éfgfth, ER and
mitochondria specific Bclx reinforcing the importance of membrane targeted BclxL iR ER
mito C&* transfer. The difference in mitochondrialaptake was noticeable only in case
of agonist stimulated local €aransfer and not under globalahallenge. In case of the
latter, BCLXLKO cells exhibitted comparable/ better mitochondriat'@atake with respect
to WT MEFs. Taking these results into account-Bclas found to facilitate specifically
local C&" transfer from ER to mitochondria acting in concert with IP3R whilehagitng
similar effect on general cellular €aise. This highlights a potential role of Bdl in Ca*
signal propagation in the context of Eitto contacts. Considering the emergence of ER
mito contacts as Gahotspots affecting a wide range of diseasesights into the
mechanistic role of BekL impacting the structurunction of the C& nanodomain holds
promise for exploring therapeutic strategies in future.
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012: Regulation of intracellular Ca?* signaling: a novel function for the
metabolic enzyme pyruvate kinase M2 (PKM2)

Fernanda Lemo@<U Leuven, Belgium)

(Fernanda O. LemésClark W. Distelhorgt Gianluca SbardeffaMartin D. Bootmafy Geert Bultynckand Jan
B. Pary$

ILaboratory of Molecular and Cellular Signaling, Deptll@ar and Molecular Medicine & Leuven Kanker
Instituut, KU Leuven, B3000 Leuven, BelgiuntDivision of Hematology/Oncology, Dept. Medicine, Case
Western Reserve University School of Medicine, Cleveland, OH 44106 °Diartimento di Scienze
Farmaceutiche e Biomediche, Epigenetic Med Chem Lab, Universita degli Studi di Salerno, Via Ponte Don
Melillo, 1-84084 Fisciano (SA), Italy¥School of Life, Health and Chemical Sciences, The Open University,
Walton Hall, MK7 6AA, UK)

Pyruvate kinase M2 @&M2) is an alternatively spliced variant of the pyruvate kinase gene
that is highly expressed in cancer cells. PKM2 controls the finallinaiteng step of

glycolysis, contributing to the canespecific Warburg effect (also known as aerobic
glycolysis),and supporting anabolic processes during tumor formation. Recently, our group
showed that PKM2 interacts in various tumor cell lines with inositol 4r&phosphate
receptors (IBR), a ubiquitously expressed endoplasmic reticulum (ER}-@tease charel.

In hematopoietic T and B cells, we showed that PKM2 negatively modulaiestfvity

(Lavik et al., 2022, Biochim. Biophys. Acta 1869:119206). Therefore, we aimed to further
characterize the inhibitory effect of PKM2 orsPactivity and the implicains of this
modulatory effect on cell metabolism and tumor growth.

In this study, we generated HeLa cells in which PKM2 was knocked out (HeLa PKM2KO).
Using the PKM2KO Hela cells, we confirmed that PKM2 suppress&sdBpendent Ga
signals without intéfering with either ER C4 store content or R expression levels. The
inhibitory effect of PKM2 on the R was reflected by a lower mitochondrial*Captake.
Strikingly, quantification of ERmitochondrial proximity using the SPLICS sensor indicated
that PKM2 increases ERiitochondrial contact sites. Furthermore, we demonstrated that
PKM2 expression reduces mitochondrial membrane polarization and cell respiration.

It is known that PKM2 requires methylation at R445, R447 and R455 by the
methyltransferas enzyme CARML1 in order to functionally interact with IP3R (Liu et al.,
2017, Nature Cell Biol. 19:1358). To further unravel the role of PKM2 methylation in
regulating the PKM2P3R interaction, we analyzed the functional consequences of the
substitution ®R445 and R477 to lysine (PKM2 R445/447K). We found that PKM2
R445/447K can still interact with $R isoforms 1 and 3, though that it lacks the inhibitory
effect of wild type PKM2 on IfR-dependent CGa signals, when expressed in HelLa
PKM2KO cells.

Togeter, our results show that PKM2 modulates cellul&t €ignaling via direct interaction
with IPsRs. The modulation of G4signaling is a likely contributor to the survival and/or
proliferation of cancer cells, as well as the poor prognosis seen in patiesits with high
levels of PKM2 expression. Our recent data reveal hitherto unknown aspects of PKM2
expression on mitochondrial function and organelle proximity.

This work was supported by grant GOA6919N of the Research Foundation Flanders (FWO)
to JBP and CWD
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013: Endo-lysosomal Ca* signalling: a luminal view

Teresa Alonso

University of Valladolid, Spain.

(TorresVidal P!, Delrio-Lorenzo A, Rojo-Ruiz J, RodriguezCrespo K, Aulestia B, GarciaSancho 3 Patel
S® and Alonso MT)

Unstitutode Biologia y Genética Molecular (IBGM), Universidad de Valladolid y Consejo Superior de
Investigaciones Cientificas (CSIGalladolid, Spain ? Cellus Biomédica, Le6n, Spairi University College
London, London, UK

Ca* is a universal second messenger that is compartmentalized in cytoplasmic organelles.
Acidic organelles are Chstores capable of accumulating and releasirtg @zon cell

activation. Therefore, much effortdiheen devoted to develop geneticaihcoded CH
indicators as tools for measuring luminafCa acidic compartments. However, this task is
extremely challenging because most of the fluorescefiti@dicators are pksensitive and

the fluorescent sigh#s quenched at acidic pH. By contrast, bioluminescédrased C&

sensors are potentially advantageous since they are relatively resistant to pH variations.
Aequorin is a C# binding protein that emits blue light when reconstituted with its cofactor
codenterazine. Targeted aequorins are excelleft @dicators for monitoring subcellular

C&* dynamics. Here we targeted GBEBquorin to the endlysosomal lumen and found that

a significant fraction of the probe resides in a-acitic compartment. We rep that

aequorin does not reconstitute at acidic pH and leverthgetb report calcium dynamics in

this compartment. We show that luminaPCaptake is thapsigargin sensitive and that steady
state C4' levels are in the range of hundreds of micromalanjlar to the ER, but
selectivelyreduced upon overexpression of an endocytic channel. We find the calcium
mobilizing messenger IP3 evokes robust luminal responses in wild type cells but not in IP3
receptor knoclout cells. And that a fraction of endogersly tagged IP3 receptors colocalize
with lysosomes. Stimulation with IPBrming agonists evoke Earelease in live intact cells.

Supported byMINECO (PID2020116086RBI00) and Junta de Castilla y Le6n (Ci201902).

30



014: Endolysosomal twepore channels (TPC) regulate social behaviour by
controlling oxytocin secretion

Lora L Martucci ' ?2and JoséManuel Canceld”
Affiliations:

! Neuroscience ParSaclay Institute (Neur®Sl), CNRS UMR 9197, ParBud University,
ParisSaclay University; 151 route de la Rotonde, 91400 Saclay; France.

2 Department of Pharmacology, University of Oxford; Mansfield Road, Oxford OX1 3QT,
UK.

Oxytocin(OT) is a prominent regulator of many aspects of mammalian social behaviour. OT
is stored in large dengmred vesicles (LDCVs) and is differentially released from different
compartments of hypothalamic magnocellular neurones. Despite its importancal, crit
aspects of the Gadependent regulatory mechanisms of its secretion remain to be identified.
Here, we show that lysosomes are present in all neuronal compartments and surround
dendritic neuropeptide secretory vesicles and demonstrate that thé@ciia

endolysosomal twgore channels (TPCs) provides the criticaf'Gagnals regulating OT
secretion from and within the hypothalamus. We observed a dramatic reduction in plasma OT
levels in TPC knockout mice, as well as an impaired soamalritic £cretion of OT from

the hypothalamus. Furthermore, we show that activation of type 1 metabotropic glutamate
receptors (MGIuR1) sustains somdendritic OT release by recruiting TPCs. We

demonstrate that TPCs are mediator of OT secretion throughstépmechanism involving

the release and the modulation of neuropeptide vesicles availability (priming). Indeed,
priming of LDCVs was increased by direct application of NAADP, the endogenous
messenger activating TPCs or a selective TPC2 agonist,-ARORor docked by the
NAADP/TPC antagonist Ned9. Finally, we found that mice lacking TPCs exhibit impaired
maternal and social behaviour that could be restored by direct OT administration. This study
therefore shows an unexpected role for lysosomes and TP@scal specific steps of
neuropeptide secretion, and in regulating social behaviour.
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O15: TRP Mucolipins and TFEB
Diego Medina

TIGEM, Federico Il University, Italy.

Lysosomes are intracellular organelles deputed to the degradatratioimolecules and
dysfunctional organelles. Deleterious mutations in lysosomal genes lead to the onset of
monogenic diseases named lysosomal storage disorders (LSDs), characterized by the
accumulation of undigested intracellular material, such as lipidpeoteins, in the

lysosomes. Recent evidence has shown that lysosomal biogenesis and autophagy are
transcriptionally regulated by a gene network and by its master gene TFEB, a member of the
Helix-Loop-Helix leucine zipper transcription factors that rege$ the expression of

lysosomal and autophagy genes (Sardiello et al., 2009, Settembre et al., 2011, Settembre et
al., 2013). Our group contributes to demonstrating that TFEB activity responds to nutrients
and is regulated by mTORG@&tediated phosphorylatn, which occurs on the lysosomal

surface (Settembre et al., 2012). More recently, we discovered that calcineurin-a Ca2+
modulated phosphatase-pleosphorylates TFEB promoting its nuclear translocation. Also,

we found that Calcineurin activity was modeiad by lysosomal calcium through the

lysosomal calcium channel mucolipin 1 (MCOLN1) (Medina et al., 2015). Together these
results revealed, for the first time, the presence of lysogomacleus signaling mechanisms

and changed the view of the lysosomeefn a fAsui ci de bago to a dyne
responds to environmental cues. The identification of global transcriptional regulation of
lysosomal function was exploited by us first and then by other groups to boost lysosomal
function in mouse models otiman diseases. We found that the overexpression of TFEB on
cellular models of LSDs promotes the clearance of pathologic lysosomal storage (Medina et
al., 2011). Also, we found that TFEB induces clearance through the activation of a process
called lysosomagxocytosis by inducing both the pdecking of lysosomes close to the

plasma membrane and the release of lysosomal calcium to promote lysosomal fusion (Medina
et al., 2011). Viramediated TFEB gene transfer resulted in the clearance of accumulating
substates in cells and tissues from mouse models of several types of LSDs (Medina et al.,
2011). This seminal approach has been replicated in varios disease models, including more
common neurodegenerative disorderstomdl.as P
Therefore, the possibility of modulating lysosomal function by acting in the TFEB network
may lead to a novel therapeutic strategy with potential applicability to more than 50 LSDs.
We are currently testing this possibility in our high content singdaboratory. Some of

these studies resulted in the repurposing of drugs that regulates TFEB and reduce storage in
LSDs (Moskot et al., 2014; Soldati et al., 2021; Capuozzo et al., 2022).
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016: The role of NAADP-dependent calcium release on Rab4éctivity in
endothelial cells

Lynn McKeown

University of Leeds, UK

(Katarina T Miteva, Ryan D Murray, David J Beetlinn Mckeown. LICAMM, University of Leeds, LS2
9JT, UK))

RabGTPases are master regulators of trafficking of intracellular vesicles. However, the
mechanism by which contegependent spatial and temporal regulation of Rab GTPase
activity is controlled is poorly understood. Here we describe a mechanism by whictelbca
calcium, released through an NAARI@pendent nanodomain, controls Rab46 (CRACR2A
L) activity.

Using high resolution quantitative imaging we show that, in endothelial cells, Rab46

mediated vesicular trafficking to the microtubule organising cente@d®) is stimulated by

histamine, but not thrombin, and is independent of intracellular calcium. This acute
trafficking pathway acts as a brake to vesic
emergency response evoked by thrombin. Binding afual to the 2¢ EF-hand is necessary

for release of Rab46 from dynein at the MTOC. The nicotinic acid adenine dinucleotide

phosphate (NAADP) antagonist N@@ and calcium channel inhibitor tetranadrine, inhibit

the histamine, but not thrombin, evoked aatciresponse and induce clustering of Rab46 at

the MTOC. In endothelial cells, siRNA mediated depletion of Rab46 has no effect on store
operated calcium signals but inhibits histarréweked calcium release.

Our data indicates th&tAADP-mediated calcium release at the MTOC is necessary for
Rab46 function. Moreover, Rab46 may play a role in the structural integrity of the NAADP
sensitive nanodomain thereby demonstrating a mechanism by which selective stimulants
could spatially regula the functionally coupling of NAADP synthesis to the target channels
and organelles.
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017. OCaR1 confers exocytotic vesicles an autoregulatory competence to
prevent Ca* release, exocytosis and pancreatic disorder

Volodymyr Tsvilovskyy

University of Heidelburg, Germany

(Volodymyr Tsvilovskyy, Roger Ottenheijiy Ulrich Kriebd, Aline Schiit?, Archana Jha Francisco J.
Tabernet, Ulrich Wissenbach Veit Flockerzt, Stefan Lechnéy Shmuel Mualleri Marc Freichél

lnstitute of Pharmacology, Heidelberg University, Heidelberg, Gernt&pjthelial Signaling and Transport
Section, National Institute of Health, Bethesda, U%xperimental and Clinical Pharmacology and Tox.,
Saarland University, Homburg, Germany

Regulded exocytosis is triggered by increased'@avels within close proximityo secretory
granules, which is prevented in resting cells. In acinar cells, exocytosis is triggeretf by Ca
release from intracellular organelles following hormonal stimulation with e.g.
cholecystokinin (CCK). It is established that aberrarft Gameosasis is associated with
pancreatic diseases, including pancreatitis. The contribution and importance of each of the
intracellular C&" stores in disease and key aspects of their regulation, in particular regulation
of C&* release from acidic organelles,poorly understood.

Here we show that exocytosis of zymogen granules is regulated explicitly’bye@ase

from the granules themselves. We identified OCaR1 as an OrganeitaR&milator protein

that is localized in the membrane of lysosomes segrgtanules in pancreatic acinar cells
according to fluorescent microscopy as well as organellar proteomics. OCaR1 comprises up
to 11 hydrophobic stretches, which likely represent 11 transmembrane helices. Freshly
isolated acinar cells of OCaR4mice haveuncontrolled spontaneous nicotinic acid adenine
dinucleotide phosphate (NAADP) dependent'@acillations. OCaR1 determinesa

release from NAADPsensitive acidic compartments not only under basal condition but also
after stimulation of the CCK recepf) as revealed by pharmacological inhibition of acidic

Ca* store loading, NAADP antagonist and direct monitoring of'@asing from TPC2
containing granules using targetedfGsensors. Furthermore, OCaRcinar cell

homeostasis is disturbed by spameously elevated plasma lipase and amylase and an
increase in regulated exocytosis of zymogen granula. In mouse models of severe and chronic
pancreatitis OCaR1 deletion exacerbates the disease indicated exaggerated release of
digestive enzymes.

In summay, OCaR1 has a critical role in spontaneous and stimulat&d&ease and

exocytosis. Moreover, OCaR1 deletion also exacerbated disease in murine models of severe
and chronic pancreatitis. These findings established OCaR1 as a gatekeepéralé&se

from NAADP-sensitive acidic granules, which confers secretory granules an autoregulatory
competence to prevent uncontrolled exocytosis and pancreatic disorder.
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018: Regulation of cardiac calcium homeostasis by nardomain cAMP
signalling

ManuelaZaccolo

University of Oxford, UK

3 & @yclic adenosine monophosphate (CAMP) is the key mediator of sympathetic regulation
of calcium cycling in cardiac myocytes. Signalling by cAMP is organised in multiple distinct
subcellular nanodomains regulated byMiAhydrolysing phosphodiesterases (PDEs) and
this organisation is disrupted in heart disease. Although studies in cardiac myocytes have
provided an understanding of the location and properties of a handful of cCAMP nano
signalosomes, an overall view of tbellular landscape of cCAMP nanodomains is missing. To
fill this gap, we have applied an integrated (phospho)proteomics approach that takes
advantage of the unique played by individual PDEs in the control of local cCAMP to identify
previously unrecognised &P nanodomains associated witadrenergic stimulation. We
demonstrate that this is a valid approach to identify novel cAMP-sigmalosomes and to
establish their specific function. This knowledge will provide a blueprint that can be
exploited for the dsign of targeted therapeutics.
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019: Calcium regulation in the SOCE nanodomain: new insights into
calcium-dependent inactivation of Orail channels

Murali Prakriya

Department of Pharmacology, Northwestern University, USA.

Ca*-releaseactivated C& (CRAC) channels mediate a process known as-sioeeated
calcium entry (SOCE), which serves a wide variety of cellular functions ranging from gene
expression, exocytosis, tissue development, and the immune response. CRAC channels are
activaed by the depletion of Eafrom the endoplasmic reticulum (ER), triggered
physiologically through stimulation of a diverse set of metabotropic surface receptors. The
best described CRAC channel is formed by the Orail protein and is gated by physical
couging of Orail with the ER C4 sensor protein, STIM1. A key hallmark of CRAC
channels is fast adependent inactivation (CDI) which provides negative feedback
inhibition to limit C&* entry through CRAC channels and prevent'©@aerload at the Orail
STIM1 nanodomain. However, the molecular basis of CDI remains obscure. In this talk, |
will discuss our recent work in which we used a human-gafnction Orail mutation that
causes severe tubular myopathy to address the molecular mechanism of Orail CDI.
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020: Interactions between the cytoskeleton and membranes: building an
ER-PM contact sitein planta.

Patrick J HusseyJniversity of Durham, UK

In Eukaryotes, organelle interactions occur at specialised contact sites between organelle
membranednteraction between different organelles is fundamental to a range of processes
including exchange of small molecules such as calcium, lipid transfeauamphagy. Our
understanding of plant EPCS is still emerging, and the hypothesised roles of plant EPCS in
processes such as calcium signalling or lipid exchange have yet to be characterised [1,2]
Contact sites are regulated by specialised tetheringipsptehich bring organelle

membranes into close proximity, and facilitates functional crosstalk between compartments.
Whilst contact site proteins are well characterised in mammals and yeast, the regulators of
plant contact site formation are only now megng to emerge. The recently characterised
NETWORKED proteins are the first dedicated family of plgpécific contact site proteins
[3,4,5]. Research into the NET proteins and their interacting partners continues to uncover
plantspecific mechanisms afrganelle interaction and the importance of these organelle
contacts to plant life. Here, we will present recent developments in our understanding of the
mechanisms of plant organelle interactions and their functions.

1. DuckneyPJ, Wang P, Hussey F2022) Membrane contact sites and cytoskeleton
membrane interactions in autophagiBS LettJun 1. doi: 10.1002/1873
3468.14414. Online ahead of priReview.

2. Wang P, Pleskot R, Zang J, et al (2019) Plant AtEH/Pan1 proteins drive
autophagosome formation at BERVI contact sites with actin and endocytic
machineryNature Commun 10(1):5132

3. Zang J, Klemm S, Pain C, Duckney P, et al (2021) A novel plantmagtirotubule
bridging complex regulates cytoskeletal and ER structure @@MRontact sites.
Current Biology 31(6):12511260.

4. Wang P, Hawkins TJ, Richardson C, et al (20149 plant cytoskeleton, NET3C, and
VAP27 mediate thetik between the plasma membrane and endoplasmic
reticulum.Current Biology.24(12):13971405.

5. Deeks MJ, Calcutt JR, Ingle EK, et al (20E2}3uperfamily of actirbinding proteins
at the actinmembrane nexus of higher plar@urrent Biology22(17):1595600.
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021: Three dimensional electrormicroscopy of endoplasmic reticulum in
thyroid cells by serial block face SEM and TEM

Muhammad Yasir Asghalniversity of Helsinki, Finland

(Muhammad Yasir Asghéar Leena Koistineh, llya Belevicl? , Helena Vihine#, and Eija Jokitald-?

ICell and Tissue Dynamics Research Program, Institute of Biotechnology, HiLife, University of Helsinki,
Helsinki, Finland2Electron Microscopy Unit, Institute of Biotechnology, University of Helsinki, Helsinki,
Finland).

The endoplasmic reticulum (ER)tise largest organelle, which extends throughout the cell.

ER network is highly dynamic, undergoing continuous morphological rearrangements,
extensions and movements. This multifaceted organization of the ER modulates a multitude

of cellular processes ramgj from sorting, modifying and transportation of newly synthesized
proteins to regulate calcium dependent cell proliferation and migration. In this study/poster,

for the first time, we present the 3Dstructural profile of ER in plastic embedded human
normalthyroid cells using two powerful three dimensional electron microscopyE(Ap

techniques, scanning electron microscopy (SEM) and transmission electron microscopy
(TEM). We observed a wetlefined and extended ER throughout the cell, mostly tubular

than $eets. As disruption in ER homeostasis triggers stress responses such as unfolded
protein response (UPR) also known as an endoplasmic reticulum (ER) stress coping response,
we investigated the expression of three key WeRvated ER stress proteins PERKR E 1 U

and ATF6 in normal thyroid and thyroid cancer Mlcells. The results showed an

upregul ation of PERK and I RE1 U proteins in
thyroid cells. The same results were observed in papillary thyroid cancer patiss tiss

compared to the respective normal thyroid tissue. Taken together, we presensthecBiDe

of ER of thyroid cells using SBEEM and TEM microscopy and that UPR activated ER

stress proteins expression is upregulated in thyroid cancer cells conmpaggthal thyroid

cells. In future, our aim is to study how manipulation of intracellular calciurff)jCand

induction of ERstress manifests in ER morphology.

This project is financially supported by Academy of Finland, which is gratefully
acknowledged.
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022: Caindependent role of Orai3 in the human muscle cell activation

Axel Tollance

University of Geneva, Switzerland.
(Axel Tollance Stéphane Koenig and Maud Frieden

Department of Cell Physiology and Metabolism, Universitzeheva

Skeletal muscle repair relies on the activation of muscle stem cells, but the molecular
pathways, especially the €aignalling required for muscle stem cell activation, are still
unclear. Our work aims to study the activation of the quiescertlenstem cells obtained
vitro, called reserve cells (RC). RC activation is defined as their abilityeater the cell
cycle following stimulation.

We first tested the capacity of fetal calf serum (FCS) to induce the activation of the RC.
Around 30% 6the RC were positive for EAU (incorporated only in proliferating cells) after
24h of FCS stimulation, proving that FCS can trigger a subpopulation of quiescent RC to
activate. We used the €alye Fura2 AM to measure the Gasignals evoked by FCS
stimuation and to establish whether the activation of the RC by FCS correlates with a
specific C&* response. Upon stimulation, we were able to differentiate several patterns of
responses with a frequent development of @acillations, while around 5% of thells did

not display any C4 elevation. Most of the Caresponses were j@ependent, and the €a
oscillations were abrogated after removing extracelluldt.Gaibitors of the stor@perated
C&* entry pathway (SOCE; a ubiquitous®anflux mechanism) only partially inhibited the
Ca* oscillations. However, we observed that neithempi®duction blockers nor Gainflux
blockers prevented the activation of RC. In addition, neither lof @adium nor BAPTA

AM (intracellular C&* chelator) prevented the activation of RC. Hence, we concluded that
RC activation is unexpectedly independent of'Gagnals. Nevertheless, by tracking each
RC individually after FCS stimulation, we could determine thatdells displaying a &
response were migrating faster and farther than those not elicitirj ee€aonse. In line, we
showed that inhibitor of the $pathway and G4 influx inhibitor strongly decreased the
displacement of RC observed during the 48br FCS stimulation.

We assessed the involvement of Orai channels in the RC activation and found that, while
only Orail downregulation reduced the?Centry phase, Orai3 downregulation led to a 40%
decrease in the RCs activation. In addition, Orai3rdegulation led to the formation of

larger myotubes, suggesting an alteration of RC homeostasis. Thus, we have this paradoxical
outcome that the Gaindependent activation of RC required the presence of thie Ca

selective channel Orai3. We are currentyfprming additional experiments to understand

the implication of Orai3 in RC activation.
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023: A gating mutation in ryanodine receptor type 2 rescues phenotypes of
Al zhei mer 6s di sease mouse model s by ufj

llya Bezprozvanny
Dept of Physiology, UT Southwestern Medical Center, Dallas, TX 75390, USA

It is well established that Ryanodine recept
(AD) and it has been suggested that inhibition of RyanR is potentially beneficial for AD
treatment. However, the exact mechanism responsible for the beneficial effects of RyanR
inhibition in AD models is not well understood. To resolve this question, iprésent study

we explored a potential connection between basal RyanR activity and autophagy in neurons.
Autophagy plays an important role in clearing damaged organelles andiviedigorotein
aggregates, and autophagy dysregulation occurs in both AD tgadieth AD animal models.
Autophagy is known to be regulated by intracellular calciun?{CGagnals, and our results
indicated that basal RyanR2 activity in hippocampal neurons inhibited autophagy through
activation of calcineurin (CaN) and resulting inkidn of AMPK-ULK1 pathway. Thus, we
hypothesized that increased basal RyanR2 activity in AD may lead to inhibition of neuronal
aut ophagy and -anylaids matéstthisihypothesist we flook advantage of the
RyanR2E4872Q knockn mouse modelEQ) in which basal RyanR2 activity is reduced due

to shortened channel open time. We discovered that crossing EQ mice with the APPKI and
APPPS1 mouse models of AD rescued amyloid accumulation and LTP impairment in these
mice. Our results revealed thatlveed basal activity of RyanR2Q channels disinhibited the
autophagic pathway and led to increased amyloid clearance in these models. These data may
explain why pharmacological inhibition of RyanR results in beneficial effects in a variety of
AD models ad may also provide additional targets for therapeutic intervention in AD.
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024. Lipids and neurodegeneration: what your MAM can teach you

Estela AreaGomez.

Columbia University, USA

Cancelled owing to exceptional circumstances
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025: Astroglial signalling in ageing and Alzheimer disease

Alexei Verkhratsky

Faculty of Biology, Medicine and Health, The University of Manchester, Manchester, UK

Ageing is associated with morphological and functional remodelling of astrocytes with a
prevdence of morphological atrophy and loss of function, whci paves teh way-to age
dependenr neurodegeneration. In particular ageing is associated with (i) decrease in astroglial
synaptic coverage; (ii) deficits in glutamate and potassium clearance; (iideckdstroglial
synthesis of synaptogenic factors such as cholesterol; (iv) decrease in aquaporin 4 channels
in astroglial endfeet with subsequent decline in the glymphatic clearance; (v) decrease in
astroglial metabolic support through the lactate shuitledecreased adult neurogenesis
resulting from diminished proliferative capacity of radial stem astrocytes; (vii) decline in the
astrogliatvascular coupling and deficient blobdain barrier and (viii) decrease in astroglial
ability to mount reactivastrogliosis. Decrease in defencive capabilities of astroglia as well

as degeneration and dystrophy of microglia are permissive faleggEndent

neurodegenerative diseases. Neuroglial morphology and function can be influenced and
improved by lifestyle irgrventions such as intellectual engagement, social interactions
physical exercise, caloric restriction, and healthy diet. These modifications of lifestyle are
paramount for cognitive longevity.
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026: ATAD3A, a novel interactor of Mfn2. Implications on Ca** signalling
in the context of Alzheimer's disease

Paloma Garci&asasUniversity of Padua, Itgl

(GarciaCasas Paloma, Rossini Micheld, Filadi Riccardé?, Pizzo Paol&s.

1Department of Biomedical Sciences, Universityaflua, Padua, Ital2Department of Biochemistry, Mol
Biology and Physiology, IBGM, University of Valladoli€@SIC, Valladolid, Spain3Neuroscience Institute,
National Research Council (CNR), Padua, Italy)

Ca*signalingdy sr egul ation is one of the key compor
physiopathology. Nowadays, it is well known that in familial AD (FAD) model$; Ca

signalling is impaired even at the level of the mitochondria associated membranes (MAMS).
Previous sidies have demonstrated that mutated forms of Pres@ni$2) associated with

FAD (FAD-PS2) strengthen ERiitochondria tethering, potentiating the efficiency of-ER
mitochondria C& transfer. This effect is mediated by the interaction of FRE®R with

Mitofusin-2 (Mfn2), a protein present at the level of the MAMs that prevents the excessive

coupling between the two organelles. Therefore, F?E2 acts as an antagonist of Mfn2

(Filadi, R et al. 2016).

To get insights in the molecular mechanism(s) througithvFAD-PS2/Mfn2 modulate ER
mitochondria coupling, we investigated the RB8@dulated interaction of Mfn2 with other
proteins. ATAD3A (ATPase family AAAdomain containing protein 3) has been shown to
localize at MAMSs, as well as take part in AD patholadiggough its oligomerization (Zhao, Y

et al. 2022). ATAD3A interaction with Mfn2 is affected by FATS2 but its effects on Ca2
signalling are unknown. Here, we have studied"@ameostasis, particularly at MAMs,

upon downregulation of ATAD3A (ATAD3AXD). ATAD3A-KD causes a reduction of the
cytosolic, mitochondrial and ER €aconcentration. Interestingly, although the concentration
of C&" in both organelles is reduced, the efficiency of‘@ansfer between them is
increased, compared to controls. Moregthe increased €aransfer between ER and
mitochondria is not due to changes in MCU activity upon ATAEKIA. All these data
suggests the involvement of ATAD3A in the modulation of the structural coupling between
ER and mitochondria.

Bibliography

Filadi, R., Greotti, E., Turacchio, G., Luini, A., Pozzan, T., & Pizzo, P. (2016). Presenilin 2
Modulates Endoplasmic ReticuluMitochondria Coupling by Tuning the Antagonistic

Effect of Mitofusin 2. Cell reports, 15(10), 22Z838.
https://doi.org/10.10164elrep.2016.05.013

Zhao, Y., Hu, D., Wang, R. et al. ATAD3A oligomerization promotes neuropathology and
cognitive deficits in Alzheimeros disease mo
https://doi.org/10.1038/s414622-287699
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027: Septin 7 knockouts resaie SOCEdependent gene expression and
motor learning deficits arising from mouse cerebellar Purkinje neurons

Gaiti Hasan

NCBS, TIFR, Bengaluru 560065, India.
(Pragnya Chakraborty, Sreeja Kumari Dhanya and Gagian. NCBS, TIFR, Bengaluru 560065, India)

Septins are filament forming cytoskeletal GTPases that assemble to form heteromeric
complexes and regulate multiple cellular processes from yeast to humans. Septin 7 (SEPT7),
a member of the Septin family, furats as a negative regulator of Orai, the styperated
C&*entry channel, ilDrosophilaneurons and human neural progenitor cells. Flight deficits

in Drosophilamutantsof the inositol 1,4,8risphosphate receptor and of dSTIM, both

essential components of intracellularGsignaling, can be rescued Bgptin 7knockdown

(). Loss of STIM1 in mouse Purkinje neurons (PNs) leads to a change in their gene
expression profé and attenuation of motor learning (2). Interestingly, PN specific knockout
of Sept7restored expression of specific genes downregulat&iriyi1lgene knockout.
Moreover,motor deficits observed in RdpecificSTIM1knockout mice were rescued by loss

of one or both copies of ti&ept7gene from PNsThus, reduction c8EPT7 a negative

regulator of SOCE, can improve thanction of Purkinje neuron@). Cellular changes in
STIM1+Sept7double knockout human neuronal cells are currently under investigatbn

will be discussed. Our findings will help understand the therapeutic value of targeting Septin
7 in neurodegenerative conditions with reduced intracellular calcium signaling, such as

Spinocer ebel |l ar At axi as, Parkinsonds and Al zhe
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028: Endometrial organoids as a model to study fetahaternal crosstalk

Joris Vriens

Laboratory of Endometrium, Endometriosis and Reproductive Medicine. Department of Development
and Regeneration, KU Leuven, Herestraat 49 box 611, 3000 Leuven, Belgium.

The embryo implantation process is a complex phenomenon characterized by the presence of
an implantatiorcompetent embryo, receptive maternal endometrium and the intricate
crosstalk between both. Successful implantation is contingent on the optimdietaigen

these factors. Proteases have been described as blastxrgsed proteins involved in early
implantation events. They stimulate intracellular calcium signaling pathways in endometrial
epithelial cells, leading to optimal maternal receptivity andcessful embryo implantation.
However, the exact molecular players underlying proteatigced calcium signaling, and the
subsequent downstream pathways remain elusive. By the use of human endometrial
organoids, we were able to evaluate the effectraf-term stimulation by the serine protease
trypsin in human endometrial organoids and investigated the molecular mechanisms at play.
Calcium microfluorimetric experiments showed that keegn application of trypsin induced
calcium waves in human organojdependent on phospholipase C, inositol 1,4,5
trisphosphate and steoperated calcium entry pathways. Moreover, we identified a new
molecular key player as the molecular entity initiating proté@aseced calcium responses

and evaluated the vivo consguences.
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029: Organoid cultures for pharmacology studies

N. Vergnollé
1INSERM, U1220, Toulouse, France

Organoid cultures have originally been developed as model systems to understand biological
events, including development, tissegeneration and oncogenesis. It is clear now that they
have many other applications, including a strong potential for testing drug efficacy and
potential toxicity. Miniaturization of organoid cultures now allows to perform many tests and
to follow many readouts.

We have set up and miniaturized organoid cultures of human colon, using surgical resections
or biopsies to isolate stem cells. Organoids from healthy individuals and from patients
(Inflammatory Bowel Disease: IBD patients) were grown and demoedtdifferent

phenotypes. The effects of drugs currently used in clinics and of newly developed targets
were followed on the diseasssociated phenotypes. Results demonstrated that suepuhini
cultures can be used to test drugs that favor the regrovidinaifonal epithelium. Other
approaches have tested the effects of@aricer drugs on cancer organoid cultures. Calcium
signaling in organoid cultures can be used as rapid readouts for pharmacology studies in
human miniorgans.

Taken together, data anew available to suggest the use of organoid cultures not only for
toxicology testing, but also for therapeutic testing, directly in diseased tissues. This could be
an opening to personalized medicine.

CANCELLED: ANNOUNCED DURING MEETING
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O30: Alterations in mitochondrial metabolism and calcium pathways in
familial Al z hei-daevedieuronhl cslleandbeaini P S C
organoids.

Amalia Dolga University of Groningen, The Netherlands

(M. TrombettaLima!, A. Marmolejo Garzg T. Tomin?, A. Ourt, A.S. Guaquefa S. Lehtone?) R. Birner
Gruenbergg A.M. Dolga

IFaculty of Science and Engineering, University of Groningen, The Netherfamgtitute of Chemical
Technologies and Analytics, Vienna University of Technology, AaistA.|.Virtanen Institute for Molecular
Sciences, University of Eastern Finland, Finland).

The significant increase in life expectancy in the last 60 years urges an improvement in our
treatmentsofagas soci ated di seases. Al zhei mer 6s di se
major cause of dementia. However, despite being one of the most stadredegenerative
diseases, little therapeutic progress was achieved during the last decades. Familial

Al zhei mer 6s di sease comprises of 5% of the ¢
valuable model for the study of the disease. One of the h&Bno&AD is its cell metabolism

and calcium pathways disruption. In this research project we aimed to investigate the
metabolic and calcium pathways altered in-A€rived brain cells. We successfully

generated and characterized neuroprogenitor cells (N&@)rain organoids from familial

AD, their respective isogenic controls, and healthy subpatved iPSCs. Our

differentiation protocol makes use of a 15 days 3D embryoid body formation step, followed
by FACS sorting of the NPC population (CD27@D44, CD184, CD24", CD15™) which

renders a population of more than 90% NPC. The overall expression of metabolic pathways
proteins was determined by proteomics. Proximity ligation assay was used to assess the ER
mitochondrial interaction. Metabolic activityas assessed by measurements of mitochondrial
respiration, glycolytic rate, and metabolic substrate usage. We report an overall decrease in
glycolytic proteins expression and substrate usage, and an altered fatty acid pathway and a
decrease in OCR and E®4parameters, detected by Seahorse Extracellular Flux analyzer.
Furthermore, the mitochondrial calcium uptake machinery is impaired indeg8z:d NPC

cells. Our results indicate that metabolic alterations are already perceivableder&Bd

NPCs, whichcan be a target for early intervention.
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O31: Evolution of a novel class of voltaggated calcium channels in marine
diatoms

Glen Wheeler

Marine Biological Association, Plymouth, UK

The four domairvoltagegated calcium channels (§are central to many signalling

processes in animals and are also important in unicellular eukaryotes, for example underlying
the swimming responses of the green &gtamydomonag-our domain Cd and N&

channels are absent from prokaryotes, although a family of single domain \gdtageNa
(BacNav) and C4 channels have been identified in some bacteria. We recently identified
that a group of eukaryote algae (the diatoms) also possess single dolegegeated

channels (EukCatAeukaryote cation channels) that resemble the BacNav family. Diatoms
are unicellular silicified algae that play an important role in marine and freshwater
ecosystems, representing one of the most abundant photosynthetisrasgan our planet.
EukCatA channels expressed in heterologous systems aradiagiting N&/Caf* permeable
channels, with similar characteristics to four domain Cav channels. Knockout of EukCatA2 in
the diatomPhaeodactylum tricornutumlemonstrates th&ukCatA channels play a role in
generating cytosolic Gaelevations following depolarization and contribute to cellular
signalling during gliding motility. The findings indicate that some eukaryote lineages possess
alternative mechanisms for fast Waa* signalling and provide insight into the evolution of

the distinct types of voltaggated ion channels.
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032: Divergent calcium signalling pathways off oxoplasma gondi

Silvia Morenao University of Georgia, USA

(Silvia N J Morené, Zhu-Hong Lit, Karla Marquez Nogueréd Myriam Andrea Hortua TriaraSandip Paté)
Ivana Kug

ICenter for Tropical and Emerging Global Diseases, University of Geékgigola University, Chicago, IL.
SUniversity College London, London).

Toxoplasma gondis an obligate intracellular parasite that infects approximately one third of
the world population. The infection may result in congenital disease and is clinically relevant
in immunocompromised patienfb. gondiipathogenesis is diregtlinked to its lytic cycle,

which consists of active invasion of host cells, replication inside a parasitophorous vacuole
(PV) and egress resulting in lysis of the host cell. Egressed parasites seek another host cell to
invade and reiterate the cyclee?” signals precede each one of the lytic cycle steps like
invasion, egress, secretion of specific adhesins, extrusion of the apical conoid and motility,
essential for invasion. Very few molecular players have been characterized until ’bw. Ca
channels havbeen predicted to be present in apicomplexan parasites and they appear to be
highly divergent. Plasma membrane?Qaflux has been characterized and is the result of the
opening of more than one type of channel. We characterized a Transient Rggeptor

channel (TgTRPP1L2) that can conduct €3 is modulated by cytosolic €aand is functional

at the plasma membrane and the endoplasmic reticulum (ER). TgTRBRIRiws

constitutive C4' influx into the cytosol from the ER or the extracellular milieu. ddition,

we characterized a divergent TsWore Channel, which localized to the apicoplast, a
secondary endosymbiotic organelle. We observedat@asfer activity from the ER to the
apicoplast for which expression of TgTPC was essential. It is evidarit.thondiiexpresses
divergent channels that represent important elements of thaigaaling toolkit and are
essential for the optimal pathogenic cycle of the parasite.

49



033: Calcium cycling in the avian heart- the 'missing link' in vertebrate
EC caupling.

Holly Shiels.

University of Manchester, UK.

Bird cardiomyocytes are long, thin and ladkibules, similar tectothermic nofavian

reptiles. Paradoxically, birds can achieve greater contractile rates and developed pressures
than mammals, whose wide cardiomyocytes contain a dense transvarbelé) network
allowing for uniform excitatiorcontraction couplingnd strong contractile forc€o address
this apparent contradictiothis talk first functionally links recent electrophysiological studies
on bird cardiomyocytes with decades of ultrastructure measuremehes) show new data
demonstrating that therehg transsarcolemmal Ednflux via the L-type C&* current (kaL)

and the high gain of Gainduced C# release (CICR) from the sarcoplasmic reticulum (SR),
coupled with the internal SR €aelease relay system, facilitates the strong fast contraction
in the long thin bird cardiomyocytes, without the need-foibules. The talk will end with
speculation on maintenance of the elongated myocyte morphology following tHeapadst
transition from ectothermy to endothermy in birds in relation to catdét; myocyte ploidy
level, and the cardiac regeneration potential of adult cardiomyo&yesall, the talk
highlightshow little we know about cellular €adynamics in the bird heart and suggests
how increased research efforts in this area would geovital information for our quest to
understand the role of myocyte architecture in the evolution of the vertebrate heart.
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Potato late blight, caused by the oomycete path®fgtophthora infestanss the most
notorious plant disease known, that caused the Great Irish Famine and mass population
decline in Ireland and much of Europe infestangontinue to wreak havoc on potato
cultivations worldwide, currently causing about $10 billion per annum on crop loss and
application of fungicides. Changes in EU legislation have banned the use of most fungicides
and resistance developed by the pathagekes it an immediate need to develop new
approaches to tackle this disease. In this study, we aimed to enhance understanding of the
P.infestansiology and to exploit its distinctive €asignalling mechanisms as a target for
development of antbomycetefungicides. Cytoplasmic Gaplays a critical role in

controlling oomycete physiology. For example, zoospores are a motile stage of oomycetes,
which contribute to the propagation of infection. Alteration of'@ancentrations in the
extracellular environment, or application of the voltage gatedCehannel blockers, modifies
the swimming patterns of zoospores, indicating roles fét &@nnels in the spread of this
disease.

The second messenger inositol 1;#i§phosphate (i), is a molecule that cougs
extracellular stimuli to increases in cytoplasmi¢'CRutative oomycete ¥eceptor (ITPR)
homologues were identified by searching conceptual translation of oomycete genomes with
the protein sequence of human type 1 inositol itidsphosphate recém (ITPR1), using the
basic local alignment of sequences tool (BLAST) in the PubMed. All oomycete genomes
investigated contain at least one ITPR homologue, including a single representative in
P.infestansWe aimed to characterize this candidate ITPR hogu by biochemically
isolating it from the membranes Bf infestandiyphae (cultured in liquid pea broth). The
protein was extracted from the hyphae by grinding in liquid nitrogen followed by
solubilization using the detergent Tritd3100 in Tris HCI p17.5 buffer containing EDTA
and DTT. The solubilized protein from the hyphal mats were treated wiiadgBed biotin

and subjected to affinity isolation using streptavidin coated magnetic beads. Positive controls
were solubilized mouse brain tissue (ricHTPR) and negative controls were solubilized
hyphal samples treated with excess unlabellegul? prior to capture with Ebiotin.

Among the IR-biotin isolated macromolecules, a 375kDa protein was identified by 7.5%
reducing SDSPAGE and Coomassidig R250 staining: this apparent molecular weight is
consistent with that of the candid®&einfestandTPR homologue. The identities of eluted
proteins are currently being verified bygel trypsin digestion followed by L&IS/MS and
Western blotting usig affinity-purified rabbit polyclonal antisera against synthetic peptides
from P. infestandTPR protein. These analyses will give insights into the candidate ITPR
homologue irP. infestansand interacting proteins associated with the receptor. Sorhe of t
distinctive properties of Pmediated signalling iR.infestansndicate that it has the

potential for development of new, oomycstdective fungicides.
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Regulation of neuronal gene expression through adciilrityen transcription of immediate

early genes has been well documdhtdleuronal C#' signals, with slower altered dynamics,
occur upon stimulation of metabotropic receptors followed byriBdiated intracellular G&
releaseand storeoperated CA entry (SOCE). An understanding of how suck/@Re¢*

signals regulate gene expression is lacking in part becausé e§monsive NFAT ortholog

is absent irDrosophila A series of transcriptomic screendirosophilaneuronéhelped
identify gene famikes whose expression is regulated by thRI8nd key components of

SOCE. IR/C&"* signals and SOCE driven neuronal gene expression functions in different
contexts ranging from the larval to pupal transijdlght circuit maturatiodand others

We hare now investigated putative transcriptional mechanisms by whig@#® signalling

and SOCE regulate the expression of genes in pupal and adult neurons in the context of
flight. In a recent study, we show that Set2, the Histone 3 lysine 36 methyltesesferms

part of a transcriptional feedback loop in a larval glutamatergic neuron subset to regulate the
larval to pupal transition upon nutrient stfessere we investigate the role of Set2 in a subset
of pupal and adult dopaminergic neurons requirecrfaturation and function of the flight
circuit. To bridge the gap betweensignals and expression of specific genes, including
Set2 we used motif enrichment analysis across the upstream regions of genes targeted by
SOCE and identified potential bimdj sites for a transcription factor (TF). We identify a
critical developmental window wherein a novel signalling axis acts downstream of SOCE in
a set of dopaminergic neurons. This pathway targets expression of specific-galiagdéon
channel genes arbereby regulates neuronal excitability and affects flight. In summary,
these findings identify a Garesponsive TF iDrosophilaneurons that amplifies changes in
gene expression profiles through an activating histone modifier.
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Intracellular calcium (Ca2+) signals control a plethora of physiological and
pathophysiological processé@he main tool available and used worldwide, to chelate
intracellular Ca2+ with rapid kinetics and high affinity is intracellular BAPTA (BAPTAI),
which is usually introduced into cells as a membia@eneant acetoxymethyl ester
(BAPTA-AM). We previously dmonstrated that loading cells with BAPTA (via incubation
with BAPTA-AM) synergistically enhanced cell death induced by venetoclax, a selective
Bcl-2 antagonist, in BeR-dependent cancer cell models such as diffuse large|B

lymphoma (DLBCL). These findgs implied a novel interplay between intracellular Ca2+
signaling and antapoptotic Bcl2 function. Here, we set out to identify the underlying
mechanisms by which BAPTAI could enhance cell death. First, we observed that loading
cells solely with BAPTAinduced apoptosis in lymphoma cell models that were highly
sensitive to S63845, an Mtlantagonist, but not in those resistant to S63845. BAPTAI
loading provoked a complete and rapid decline in-Mpkotein levels by inhibiting mTOR
driven MCL-1 transhtion, a process that precedes apoptosis. Overexpression of a non
degradable Mell variant rescued BAPTANnduced cell death. We further examined how
BAPTAI diminished mTOR activity, which is known to be a nutrient sensor controlling
protein synthesis. Wiound that loading cells with BAPTAI rapidly impaired glycolysis by
inhibiting 6-phosphofructel-kinase/fructose,6-biphosphatase 3 (PFKFB3) activity, an up

to now unappreciated effect of BAPTA in cells. All the aforementioned effects of BAPTAI
were alscelicited by loading cells with tetrafluoBAPTAI, a BAPTA analogue with low

affinity for Ca2+. Moreover, EGTAI, a structurally different Ca2+ chelator with similar

affinity for Ca2+ as BAPTAI, was less effective in downregulating-84plrotein levels and
provoking cell death. Thus, our work reveals PFKFB3 inhibition as an unconventionat, Ca2+
independent mechanism by which BAPTAI and its structural analogues affect cellular
metabolism and ultimately the survival of Mildependent DLBCL cells. Our work htgo
important implications. First, direct inhibition of glycolysis, including through PFKFB3,
emerged as a promising target in cancer treatment. Second, these findings show that cellular
effects caused by BAPTAI are not related to Ca2+ signaling. Ousdpfert the need for a
reassessment of the role of Ca2+ in cell biological processes when findings were based on the
use of BAPTA..
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The brain is unique among sites of breast cancer metastases forqupurgis, limited

treatment options and cellular landscape. The interaction between breast cancer and brain
cells is thought to contribute to metastatic survival and outgrowth, however, these pathways
are incompletely understood. Calcium signalling is gelaed in numerous pathologies,
including cancers and their surrounding microenvironment. Recent work has proposed that
communication of a calcium signal between breast cancer and the brain may contribute to
metastatic survival. However, there is littledence that such communication does occur in
this metastatic setting, due in part to a scarcity ofcprécal models. To address this, we
developed a model suited to higiroughput investigations by combining breast cancer cells
(MDA-MB-468), neural m@ices consisting of astrocytes and neurons differentiated from
human neural progenitor cells (ReNcell VM), and stable expression of calcium sensors
GCaMP6m and jRCaMP1b, respectively. Investigations using this model determined that
basal calcium activitgid not appear to alter in breast cancer or neural cells as a result of co
culture. However, selective activation of calcium influx in breast cancer cells within co
culture resulted in increased calcium activity and significantly higher peak calciumitevels
neural matrices (p < 0.05). Alterations in calcium activity were not observed in monoculture
neural cells treated with the same activator. Furthermore, calcium activity in neural cells in
co-culture occurred following a period of delay after agonisiitaah, suggesting the
communication of a calcium signal from breast cancer to the brain. To further characterise
this phenomenon, we developed single cell analysis tools to elucidate spatial information of
all individual cells in ceculture. Separating sponses in neural cells by proximity to breast
cancer found a clear relationship between increased neural calcium activity and distance from
an activated cancer cell. Collectively, this work provides the first live cell evidence of
calcium communication Ieen breast cancer and the brain microenvironment, a novel
potential avenue for therapeutic targeting in this disease.
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Vertebrate photoreceptor cells are exquisite light detectors operating under very dim and
bright illumination. These sensory cells achieve their exquisite ability to respond to single
photons by a G proteicoupled receptor signaling cascade consistingratiein complexes

that can form highly ordered supramolecular structures and control the homeostasis and
mutual dependence of the secondary messengers cGMP &n&f@ztive

phototransduction requires feedback mechanisms, which enable photoreceptoreghn

their responsiveness after light stimulation. The two most important feedback loops involve
two subgroups of neuronal €ssensor (NCS) proteins, named guanylate cyeasieating
proteins (GCAPSs) and recoverins (Rec). Mammalian rod and canerpbeptor cells

express a small number of NCS protein isoforms, while zebrdishi¢ rerio) express six
different GCAP paralogs in their retina, of which each member exhibits a unique expression
and functional profile. The other prominent group of N&eins in the zebrafish retina
comprises four zRec isoforms (zRecla, zRec2a, zReclb, zRec2b corresponding to genes
rcvla, rcvlb, rev2a and rev2b, respectively). GCAPs regulate guanylate cyclases’in a Ca
dependent manner, recoverin or its isoforms @bmitve activity of opsin kinases. Our results
indicate diverse recoverin and opsin kinase properties due to differential expression and
interaction profiles. In summary, both NCS subclasses contribute to a complex signaling
network in rod and cone cellshieh is perfectly suited to match the requirements for
sensitive cell responses and maintaining this responsiveness in the presence of different
background light intensities.
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The phototransduction cascade in vertebrates is finely regulatedtby clbanges in

intracellular C&", which follow the closure of cyclic nucleotidmted channels. Guanylate
cyclaseactivating proteins (GCAPS) are neuronal calcium sensors that tune the light
sensitivity of rods and cones by regulating membitamend guanylate cyclases (GCs)

through a C&-mediated feedback mechanism, which makes enzyme activity dependent on
intracellular [C&"]. Up to three isoforms of GCAPs have been discovered in mammal
photoreceptors, and six in teleost fish, thus raising the question of the physiological
significanceof this apparent redundancy. GCAPs show different affinity féf @ad are able

to replace C& with Mg?*, thus switching from one signaling state to another. The best
known ubiquitous isoforms are GCAP1 and GCAP2, which are present both in rods and
conesand whose biochemical and physiological characteristics in murine and bovine
photoreceptors have been profoundly characterized. To date more than 20 mutations in the
Gucalagene coding for GCAP1 have been associated with human autosomal dominant cone
or conerod dystrophies (CORDndonly one relatively rare missense mutation has been
found inGucalbcoding for GCAP2. Recently, a missense point mutatigauoalc which
encodes for GCAP3, a coseecific isoform that is not expressed in murine and bovine
retinas, has been associated with human retinitis pigmentosa (RP).

In recent years, a comprehensive biochemical and biophysical characterization of human
GCAPs in their wilétype and diseasassociated variants has been performed, including the
role of potein myristoylation, dimerization and MgCa* exchange. Experimental

investigations were combined with-alom molecular dynamics simulations and numerical
modelling of photoresponse kinetics. All results confirmed that the GE&P1 protein

complex isthe main regulator of the subtle interplay between cGMP afAtiCauman
photoreceptors. GCAP2 does not play a prominent role in human phototransduction, unlike
its bovine and murine orthologue, but may be involved in other biological processes yet to be
elucidated. Similarly, GCAP3 shows peculiar biochemical properties and does not play an
important role in regulating the phototransduction cascade.

Our data suggest that the knowledge assessed for bovine and murine GCAPs may not be
directly applicable tdhuman isoforms. hadlepth knowledge of the structural and functional
effects of point mutations in the GCARAC1 complex may be extremely useful for the
design of effective therapies for currently incurable inherited retinal degenerations.
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Theprototypical C&"-sensor recoverin (Rec) participates in thé*@@pendent feedback
mechanism responsible for the shutoff of the phototransduction cascade by regulating in a
C&*-dependent fashion rhodopsin kinase (GRK1). In the dark, when intraceGafdy ip

the photoreceptor outer segment is high, Rec prevents the functional interaction between
GRK1 and the G proteinoupled receptor (GPCR) rhodopsin, by acquiring a relaxed (R)
conformation in which the Xerminal covalently bound myristoyl groupaachored to the
membrane, thus allowing the interaction with GRK1. When the intracelluldf] [@aps to

low nanomolar levels due to photon detection, Rec undergoes a paradigmaticiGeed
conformati onal change kno wtensa(¥) canforpnationst oy | s w
where the fatty acid is sequestered in an hydrophobic crevice, and is thus able to freely
diffuse in the cytosol, ultimately resulting in the relief of the inhibition of the phosphorylation
of rhodopsin by GRK1. Notably, the apparafftnity of myristoylated Rec for Ca (K2°P

~17 uM) in vitro is almost two orders of magnitude too low to support the regulation of
GRK1 in vivo, since C4 levels in photoreceptor outer segments do not exceed 600 nM.

In this study we investigated the individual and synergistic role of the myirggtoup, the

disc membrane and the GRK1 target in modulating ttfé semsitivity of Rec by applying a
combination of experimental and in silico techniques. Spectroscopic analyses highlighted that
neither GRK1 nor the disc membrane alone are sufficiemigiger Rec conformational

change within the physiological intracellular fCaange, which can be achieved only in

their simultaneous presence. Moreover, the concerted action of membrane and GRK1 allows
the T to R transition to occur cooperatively thygbua conformational selection mechanism,

which drives the structural transitions of Rec in the presence of multiple ligands [1].

Extensive, unbiased adtom molecular dynamics (MD) simulations were employed to
investigate the synergistic interaction ofcReith GRK1 and the disc membrane, which

allowed us to monitor the spontaneous myristogldiated association of Rec with the

membrane both in the absence and in the presence of a peptide from GRK1 [2]. This process
was found to be driven by persistentotlestatic protein membrane interactions between the
polar heads of phosphatidylserine lipids and two arginine residues, namely R43 and R46,
which recruit the Nerminal of Rec in proximity of the membrane, thus facilitating the

correct orientation of theyristoyl moiety and its consequent anchoring on the membrane.

Finally, our results suggest that specific membrane composition and allosteric interactions are
both necessary for the correct assembly and dynamics of function@ et complex.

[1] Marino V et al. Open Biol (2021); 10.1098/rsob.20032pBorsatto A et al. Int J Mol Sc{2019);
10.3390/ijms20205009
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Calcineurin B homologous protein 3 (CHP3), also known as Tescalcin, is-ban@FC&"™-binding

protein involved in the regulation of cancerogenesis, stem cell differentiation, cardiac hypertrophy
and neuronal develomnn t . Regul ation of those processes is
sodium/proton exchangers (NHES) (Fuchs et al. Sci. Rep 2018, Liang et al. Faseb J. 2020) and
signalling proteins such as GSK3, subunit 4 of the COP9 signalosome and calcin€iHR3\binds

a single C# ion with micromolar affinity suitable for the transduction of intracellulat*Gignals. In
addition to the CH-binding site in the Efhand 3, CHP3 possesses atelninal myristoylation site.
Ca* binding as well as the-&rminal myristoylation of CHP3 were demonstrated to be important for
the stabilization of NHE1 at the plasms membrane, although the underlying molecular mechanism
remains elusive. Here we will demonstrate with biochemical and biophysical methods that the
conformational dynamics and ultimately the function of CHP3 are independently affected*by Ca
binding and Nterminal myristoylation. Cabinding induces an open conformation as indicated by the
increased hydrophobicity and flexibility of this conformation¢casipared to the closed, more rigid

but also more stable Mgbound conformation. In the €abound conformation, CHP3 affinity to

NHEL1 is fivefold higher in comparison to the Kdpound state, and CHP3 stronger associates with
lipid membranes. The fi&rmiral myristoylation increases the flexibility of theldbe of CHP3 and
reduces the CHP3 affinity to NHE1 in a®Gandependent manner. Interestingly, it has no effect on
the association of the targieee CHP3 with lipid membranes. Taken together, theseadafude the
Ca*-myristoyl switch proposed for CHP3. Instead, binding of a target peptide derived from NHE1
triggers the exposure of the myristic moiety in CHP3 independently?d6b@aling enhancing CHP3
association with lipid membranes. In conclusiive, interplay of C& binding, Nterminal

myristoylation and target binding allows acontexp eci fi ¢ regul ati on of CHP3

Liang S, Fuchs S, Mymrikov EV, Stulz A, Kaiser M, Heerklotz H, Hunte C. Calcium affects CHP1
and CHP2 conformation anfdir interaction with sodium/proton exchanger 1. FASEB journal :
official publication of the Federation of American Societies for Experimental Biology.
2020;34(2):325%6.

Fuchs S, Hansen SC, Markones M, Mymrikov EV, Heerklotz H, Hunte C. Calcineurin @dgwous
protein 3 binds with high affinity to the CHP binding domain of the human sodium/proton exchanger
NHE1L. Sci Rep. 2018;8(1):14837.
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Unfolded proteins inside the endoplasmic reticulum (ER) tighten mitochendria
ER contacts (MERCSs). PERK and Irel have been implicated in this process.
However, how theiupstream regulators adapt mitochondrial bioenergetics to a
new equilibrium remains obscure. Reactive oxygen species (ROS) could
potentially increase such mitochondassociated membranes (MAMS).
Accordingly, the ER chaperone calnexin controls MAMs tgloROS derived
from the ER oxidoreductase Erodnd NADPH oxidase 4 (Nox4). We now
show that Erol enters a protein complex during early ER stress. This complex
requires the covalent interaction of the Erd@l-terminal active site with

cysteine 216 of PERKThe PERKErol complex controls mitochondrial
dynamics, ROS levels and oxidation of MERCQwmndling proteins. Using
novel genetic tools, we determined that this function acceleratéfla
increases mitochondrial AFproducing efficiency and res&s mitochondrial
citrate levels. Therefore, ER stress adapts cellular bioenergetics based on PERK
and Erol.
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The membrane contact site ER/PM junctions are hub for numerous signaling
pathways and are the site at which STHddail clusteing and other channels
are localizedPhosphatidylserine (Ptd3enediates many physiological and
pathological functions, however, the role of plasma membrane (PM) and ER
PtdSer in junctional lipid composition, €aignaling and ion function is not
understood. Junctional PtdSer is determined by the lipid transfeing@RP5
and ORP8 that exchange ER synthesized PtdSer for PM PI1(4)P and by the
extended synaptotagmin-&yts) 3. We will show how ORP5 and ORP8
function as a rheostat that reciprocally regulate the PtdSer/PI(4)P ratio to
determine the activity of STIMOrail and the physiological recep®voked
Ca&"* oscillations. We will also briefly discuss selective effect of thys on

the HCO; transporters, the Gthannel CFTR and 1N@HCO; transporter
NBCel1B to show the importance of PtdSer is assemblyotiein complexes at
the junctions. The findings point to a novel role of PtdSer #f §lgnaling and
the diversity of the ER/PM junctions.
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In plants, C4' signaling in form of transient changes in cytosoli¢‘@ancentration

([Ca?*]cyr) has been shown to occur in response to many environmental and developmental
stimuli such as light, touch, pathogenic elicitors, plant hormonas, ¢@d, high salinity and
drought. Changes in [4.y: are recognized by a toolkit of €asensor proteins that convert?
the signal into a cellular response via interaction with various target proteins, thus regulating
cellular processes such as metabolic pathways, ion transport, protein transport, protein
phosphorylation or gene expression.

Organellar biogenesis and function has to be carefully balanced in accordance with the
developmental stage and metabolic requirements of the plant. To that end, organelles such as
chloroplasts are tightly integrated into the signaling networks and regutatcuits of the

cell. C&*-binding proteins, Ca-dependent phosphorylation and?Cdependent enzyme
activation/deactivation have been shown for chloroplasts.

It is also well known that stimulnduced C&' signals occur in chloroplastStudies

performed with genetically encoded €aensors targeted to the chloroplast stroma and the
thylakoid lumen have revealed cytostd@pendent and autonomous plastidial*@exes in
response to different environmental stimhile less well studied, it has fugimore

become evident that this important regulatory pathway also exists in other plant organelles
such as mitochondria, the nucleus and the endomembrane system.
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Permanently restricted to their site of germination, plants evolved mechanisms to react to
ever changing environmental conditions and harmful stresses. Local damage triggers
inducible defence mechanisms that are often induced systemically in organs tinait a
damaged yet. Fast systemic responses are mediated byistaugce signalling that require
the activity of Glutamate Receptdiike channels (GLRs). GLRs are homologs of animal
lonotropic Glutamate Receptors (iGIuRs) which are liggatéd cation dnnels in the

central nervous system. Even though iGluRs are gated through the binding with the L
Glutamate, the mechanism throughout GLRs is activatpthntais poorly understood. As

an example, we still do not know if the GLRs binding of amino asid&cessary for their
activity. Here we took the advantage of the recently obtained crystal structure of the
Arabidopsis thaliana ABLR3.3 Ligand Binding Domain (LBD) to identify residues involved
in the amino acidbinding. We, therefore, introduced singl@int mutations in the genomic
sequence of thatGLR3.3 gene to prevent or abolish its amino dmitding, and with the
obtained constructs we complementedgh®.3 KO. By combining highend imaging,
genetics, we show that leaf injury, such as woundbamd, and roeapplied hypeosmotic
stress induce the systemic apoplastic increase@iutamate that activates GLR channels
through their LBD. In addition, our work supports the evidence that in response to
mechanical stress lordjstance signalling igoverned by a systemic change in the turgor
state and that GLRs are downstream of it.
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049: Pharmacological modulation of TPC1 regulates inteorganellar Ca?*
homeostasis in immune cells and plays an important role in allergic
hypersensitivity
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Mast cells and basophil granulocytes play an essential role in anaphylaxis and allergic
reactions by releasing inflammatory mediators such as histamine and heparin. The cytoplasm
of these innate immune cells contains a large number of granules comgrésagrtessenger
substances. We recently linked the endolysosomaptwve channel TPC1 to systemic
anaphylaxisn vivoand underlying mast cell functiax vivo[1]. TPCldeficient mice

developed enhanced systemic anaphylaxis, reflected by a drop in bumhré¢ure and

slower recovery compared to witgdpe animals. Genetic deletion or pharmacologic inhibition
of TPC1 enhanced mast cell degranulation and histamine release owing to accelétated Ca
liberation. Signaling in mast cells is mainly regulatéithe release of Cafrom the

endoplasmic reticulum (ER) as well as from acidic compartments such as endolysosomes.
Stimulation of TPC1 channel activity by one of its endogenous ligands namely nicotinic
adenine dinucleotide phosphate (NAADP) or phosphatidgiiol 3,5bisphosphate

(PI(3,5)R) triggered the release of €drom the endolysosomes, thereby improving the

effect of TPC1 on regulated mast cell degranulation. Apart from these important insights into
TPCs physiology [2], there is a lack of ultrastiwral knowledge that underlies these
processes. We have therefore implemented 2D and 3D transmission electron microscopic
(TEM) methods to investigate the ultrastructure of rat basophilic leukemia cellsYRBL
treated with or without the plant alkalaahd TPC inhibitor tetrandrine. Our 2D TEM
investigations with RBEL controls depicted that ER and endolysosomes formed inter
organellar contact sites. Moreover, 3D TEM tomography revealed the full extent of the large
contact surfaces between the two ordlaseln comparison, these contact surfaces
significantly decreased in cells, treated with tetrandrine, further supporting the hypothesis
that TPC function is essential for interganellar C& exchange. Here, we aim at a better
understanding of the role TPC channels in the regulation of the crosstalk between ER and
endolysosomes at an ultrastructural level. Correlating our physiological and ultrastructural
findings with analytical EM, as well as with further®anaging, molecular biological and
immurological experiments could help clarify whether TPC channels are indeed promising
pharmacological targets for the treatment of allergic hypersensitivity.

[1] E. Arlt, et al.,, PNAS, 117, 1806B3078 (2020)
[2] P. Steiner, et al., Cells, 11, 14@922)
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O50: Identification and functional characterization of a novel TRPM7
mutation associated with trigeminal neuralgia
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Trigeminal neuralgia (TN) is a unique pain disorder in which affected individuals experience
intense paroxysmal pain in the territory of the trigeminal nerve. Although most cases of TN
are sporadic, occurrencefamilial TN suggests a genetic contribution to this disorder.
Whole-exome sequencing analysis carried out in patients with TN and reporting positive
family history of TN revealed multiple variants of ion channels including TRP channels.

Here we used Caand N4 imaging and wholeell patch clamp to assess a variant in the
TRPM7 channel kinase, p.Ala931Thr, found in a man suffering from unilateral TN.

We found that A931T produced dramatic changes of TRPM7 channel properties. The
currentvoltage relationsip of A931T was significantly different from WT TRPM7, with-20
fold higher inward currents than TRPM7 WT and unchanged outward currents. The inward
current recorded in A931T had the following properties: i) it was carried byoNsunder
physiological onditions; ii) it was completely inhibited by the TRPM7 antagonist NS8593,
but was insensitive to the pore blockerPGidli) it was observed when Navas replaced by
Guanidinium, but it was completely suppressed by application of NMDG

Our results suppothe notion that A931T, located in the S3 segment at the interface with the
voltagesensing transmembrane region S4, generates an omega current that camifgsxiNa

in physiological conditions. A931T mutation may have consequences in the trigemimal axo
integrity since small persistent Neurrents are known to trigger reverse’Naz"* exchange

that can lead to increased intracellulaf'Gand predispose axons to tirdependent injury.
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O51: JECS Short Talk 1, to be selected at the JECS Satellite Meeting (20th
August)

O52: JECS Short Talk 2, to be selected at the JECS Satellite Meeting (20th
August)
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O53: Structural dynamics of IPsR underlying its gating and regulation
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!Department of Biochemistry and Molecular Biology, Structural Biology Imaging Center,
McGovern Medical School at The University of Texas Health Science Center at Houston,
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of Rochester, Rochester, New York 14642

3Verna and Marrs McLean Department of Biochemistry and Molecular Biology, Baylor
College of Medicine, One Baylor Plaza, Houston, TX 77030, USA.

Inositok1,4,5trisphosphate receptors §fs) are activated by sRaind C&" and their gating is
regulated by various intracellular messengers that finely tune the channel activiw#sat

rise to many complex physiological processes from muscle ctiotrdo the more enigmatic
neuronal activities of the CNS such as learning and mertrotkis work, we determined the
cryo-EM structures of the BR channel trapped in physiologically relevant states using key
ligands that target channel gating. These rda¢@mic resolution structures provide
unprecedented details governing binding ot, IE&Z" and ATP in IBR1, revealing
conformational changes that couple ligdndding to channel opening. Using a deep learning
approach and 3D conformationadriability analysis, we extracted dynamic properties of the
key protein domains. We found thatzIBinding relies upon intrinsic flexibility of the
cytoplasmic ARM2 domainThe atomic fluctuations identified in the constriction region at the
gate suggest modal gating mechanism of the channel operug study highlights a key role

of side chain dynamics of specific residues in regulation s Bnctions such as gating and
ligand binding. Our structural findings and hypothesis were validated througlgemesis and
electrophysiology. From these studies, we correlate protein conformational changes that
connect the liganthinding regulatory sites to the channel gate. Our study provides a structural
framework for understanding the allosteric mechanismsenlyidg ligandmediated IBR
activation and regulation.
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O54: Segregated cation flux by TPC2 biases €asignalling through
lysosomes

Sandip PateMUniversity College London, UK

Two-porechannelsareendelysosomalcationchannelsith malleable
selectivityfilters thatdrive endocyticion flux andmembraneraffic. Herel
discusgecentdatashowingthat TPC2differentially regulatests cation
permeabilitywhenco-activatedby its endogenougands,NAADP and
P1(3,5)R. WhereasNAADP renderedhe channelCa+permeableand
P1(3,5)P renderedhe channeNa+-selective a combinationof thetwo
increasedCaz+ but not Na+ flux. Mechanistically this wasdueto anincreasen
Cae+ permeabilityindependendf changesn ion selectivity.Functionally,cell
permeabldNAADP andPI(3,5)R mimeticssynergisticallyactivatednative
TPC2channelsn live cells,globalizingcytosolicCae+ signalsandregulating
lysosomalpH andmotility. This datashowsthatflux of differentionsthrough
thesameporecanbeindependentlcontrolledandidentifiesTPC2asa likely
coincidencaletectorthatoptimizeslysosomalCae+ signaling.
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O55: TMBIM5 loss of function alters mitochondrial matrix ion homeostasis
and causes a skeletal myopathy

Axel Methner

University Medical Center Mainz, Germany

lon fluxes across the inner mitochondrial membrane control mitochondrial
volume, energy production, and apoptosis. TMBIM5, a highly conserved
protein withhomology to putative ptependent ion channels, is involved in

the maintenance of mitochondrial cristae architecture, ATP production, and
apoptosis. Here, we demonstrate that overexpressed TMBIM5 can mediate
mitochondrial calcium uptake. Under steatge conditions, loss of TMBIM5
results in increased potassium and reduced proton levels in the mitochondrial
matrix caused by attenuated exchange of these ions. To identify the in vivo
consequences of TMBIMS5 dysfunction, we generated mice carrying a mutation
in the channel pore. These mutant mice display increased embryonic or
perinatal lethality and a skeletal myopathy which strongly correlates with-tissue
specific disruption of cristae architecture, early opening of the mitochondrial
permeability transitiopore, reduced calcium uptake capability, and
mitochondrial swelling. Our results demonstrate that TMBIMS5 is an essential
and important part of the mitochondrial ion transport system machinery with
particular importance for embryonic development and mudsaletion.
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P1: Computational re-estimation of the IR diffusion coefficient

Roberto OrnelassuevaraDiana Gil, Valérie Voorsluijs and Geneviéve Dupont

Université Libre de Bruxelle@JLB), University Medical Center Hambuwgppendorf, Université du
Luxembourg

Inositol 1,4,5trisphosphate (1§} is a second messenger responsible for the release of
intracellular C&"ions from internal stores. This molecule has long lmeasidered a global
messenger with a di f% inawatetike medieni (Alloritonetralt, & 280
1992). This value was howeverestimated on the basis of the dynamics of locak\®ked

Ca* puffs triggered by IRdiffusing from a spobf photorelease (Dickinson et al., 2016). By
combining these observations with a theoretical analysis %fpDé latencies, the authors
calculated that IPdiffuses 36fold slower than previously reported, implying that it should be
considered as a locadther than a global messenger. IneffectivbiRding to partially

bound IR receptor tetramers is thought to be responsible for the slowing dows of IP

diffusion in intact cells (Taylor and Konieczny, 2016), although the reduction does not match
guanttatively with current knowledge.

In this work we used stochastic modelling ofRRcluster dynamics (Voorsluigt al., 2019)
to reexamine this question. We performed sophisticated 2D and 3D spatiotemporal
simulations in realistic cellular geometries, using COMSOL Multiphysics.

Simulations concluded that best agreement with the experimental observations ofdpickins
et al (2016) is obtained with ansl8iffusion coefficient of about 100 ifs, a value that is
moreover practically unaffected by the presence of the ER.
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P2: Relationship between moderate ER Cadepletion and induction of the
unfolded protein response (UPR): experimental and modeling approach
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The Endophsmic Reticulum (ER) is the primary site of folding and quality control of one

third of cellular proteins and is the major intracellulaf'Gaore. Depletion of the luminal

[C&*] disrupts the correct folding environment leading to an alteration of ER homeostasis
and accumulation of misfolded proteins inside the lumen. In order to restore ER proteostasis
and normal cellular functions, cells have developed an adaptive mechansstiegnn 3

specific signalling pathways. This response is commonly referred to as the Unfolded Protein
Response (UPR) and leads to an increase of the protein folding capacity of the ER and to
homeostasis restoration. Although letegm and strong UPR acation is much studied, the
consequences of small amplitude, more physiological, lumirfdldgpletions on the early
activation of UPR has been largely unexplored. In this study, we investigate how moderate
Ca* depletion impacts on the activation of gignalling pathways of the UPR. €amaging
experiments using genetically encoded Ca2+ indicators targeting the ER combined with
Immunoblots, gPCR and imaging data allow us to reveal the early links betweerf ER Ca
depletion and UPR activation. The comitant development of a datiiven computational
model allows us to decipher, formalize, and quantify these complex signaling pathways.
Given that luminal C4 depletion and alteration of correct ER proteostasis are involved in a
variety of pathologies sin as diabetes, neurodegenerative diseases or cancer, a better
understanding of the reciprocal crosstalk betweet &al UPR will provide insight into the
mechanisms of progression of these diseases.

73



P3: Blockade of mitochondrial calcium uptake protectsneurons against
ferroptosis
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Introduction. Ferroptosis is an irerand reactive oxygen species (R@fgpendent form of regulated

cell death, that has been implicated in Al zhei me
cysteine/glutamate antiporter inhibititeads to mitochondrial fragmentation, mitochondrial calcium

(C&") overload, increased mitochondrial ROS production, disruption of the mitochondrial membrane

p ot e n ty) aad cell(deptfi. Recent studies showed that mitochondrial dysfunction is a

characeristic of ferroptosis, that makes preservation of mitochondrial function a potential therapeutic

target in degenerative diseases. Mitochondrial calcium levels are controlled via the mitochondrial

calcium uniporter (MCU), the main entry point of?0ato the mitochondrial matrix. Therefore, we

have hypothesized that inhibition of mitochondrial calcium uptake may confer protection against

ferroptosis.

Objectives To investigate the antéerroptotic potential of mitochondrial calcium uptake inhibition in
conditions of increased oxidative stress.

Methods. In the present study we employ the HT22 murine hippocampal cell line, to model
ferroptosis and oxytosigo evaluate the potential protective capacity of targeting of the
mitochondrial calcium uniporter against ferroptosis induced by erastin, RSL3 or glutamate, we
pharmacologically targeted i) MCU with ruthenium red (RR), mitroxantrone (MX) and Ru265) and i
MICU1, a regulator of the pore function of MCU, with M4 We measured hallmarks of
ferroptosis, namely mitochondrial function, mitochondrial morphology, calcium uptake,
mitochondrial ROS production and lipid peroxidation.

Results.Blocking the actiity of MCU significantly reverted the calcium uptake, lipid peroxidation,
and mitochondrial ROS that was initiated by erastin and RSL3 challenge, measured by flow
cytometry. Cetreatment with RR, MX, Ru265 and MGY prevented erastinand RSL3, and
glutamateinduced cell death, as detected by brifigd microscopy, MTT assay and flow cytometry
in a concentratiowependent manner. Additionally, ferroptosis impaired mitochondrial function
decreasing the oxygen consumption rate.

Conclusions.An in vitro model of ferroptosis was employed to test the capacity of MCU inhibition to
protect neurons against cell death. Taken together, our results demonstrate that MCU antagonism and
mitochondrial calcium reduction is protective against ferroptosis. In congjukie study provides

the foundation for further investigation into the therapeutic potential of MCU inhibition against
ferroptosis or MICU1 deficiencies.

References:.R.J. Novorolsky, M. Nichols, J.S. Kim, E. V. Pavlov, J. J Woods, J.J. Wilson, Gb8rtBan, The cejpermeable
mitochondrial calcium uniporter inhibitor Ru265 preserves cortical neuron respiration after lethal oxygen glucose depriledidunces
hypoxic/ischemic brain injury, J. Cereb. Blood Flow Metab. 40 (2020)i1I&. doi:10.117/0271678X209085232. Giulia Di Marco,
Francesca Vallese, Benjamin Jourde, Christian Bergsdorf, Mattia Sturlese, Agnese De Mario, ValeriEtienierDorothea Haasen,
Berndt Oberhauser, Simone Schleeger, Giulia Minetti, Stefano Moro, Rosario Ri2iagto De Stefani, Mara Fornaro, Cristina
Mammucari, A HighThroughput Screening Identifies MICU1 Targeting Compounds, Cell Reports, 30 (2020R23226. doi:

10.1016/j.celrep.2020.01.081
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Rationale: Pulmonary arterial hypertension (PAH) is characterized by progressive distal
pulmonary artery (PA) obstruction, leading to right ventricular hypertrophy and failure.
Exaerbated intracellular calcium (Easignaling contributes to abnormalities in PA smooth
muscle cells (PASMCs), including aberrant proliferation, apoptosis resistance, exacerbated
migration, and arterial contractility. Steoperated C4 entry (SOCE) isrivolved in C&"
homeostasis in PASMCs, but its properties in PAH are unclear.

Methods: Using a combination of Gaimaging, molecular biology, in vitro, ex vivo, and in
vivo approaches, we investigated the roles of SOCE channel Orail in PA remodekid), in P
and determined the consequences of pharmacological Orail inhibition in vivo using
experimental models of pulmonary hypertension (PH).

Results:Human PASMCs (hPASMCs) from patients with PAH (RARASMCs) showed
upregulation of SOCE and Orail expressionwhich ERK1/2, nuclear factor of activated T
cells (NFAT), and nuclear factésappa B (NKB) were contributing factors. Using siRNA

and two Orail inhibitors, we found that Orail inhibition reduced SOCE, mitochondrial Ca2+
entry, aberranproliferation, apoptosis resistance, migration, and excessive calcineurin
activity in PAHhPASMCs. Orail inhibitors reduced agoresbked constriction in human

PAs. In experimental rat models of PH evoked by chrbgjmoxia or monocrotaline or
Sugen/hypoda, administration of Orail inhibitors (BTP2, JPIII, or 5J4) protected against PH.

Conclusions:In human PAH and experimental PH, Orail expression and activity are
increased. Orail inhibition normalizes the RARASMC phenotype and attenuates PH in rat
models, suggesting that Orail should be considered as a relevant therapeutic target for PAH.
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Breast cancer is a devastatingedise that continues to take the lives of more than 650,000
women worldwide each year. Despite major advances in the molecular characterization of the
disease, treatment options remain inadequate and therapy is often thwarted by resistance and
metastasis. @ develop effective, lontasting therapies for breast cancer, we must continue to
widen our tumoucentric approach to drug discovery and consider targeting interactions
between cancer cells and the key,maalignant cell types in the microenvironment.

Cancerassociated fibroblasts (CAFs) play a major role in steering breast cancer development
and dissemination. These cells can arrange themselves to envelop and compartmentalize solid
tumours, a phenomenon that has been linked to increased intratumessalrprand a more
aggressive tumour phenotype. Whilst calcium signals have independently been linked to both
cellular contraction and cellular crowding, the role of calcium signaling in fibretlestur
interactions in this context has yet to be investiga

By generating fibroblasts that express a fast, gsebdfited geneticalhencoded calcium

indicator (GECI), we are able to explore whether fibroblast contractions are calcium signal
dependent and how this signal may help to coordinate CAFs as theagibstiomal cell

type in breast cancer. Furthermore, by creating cancer cells that exprebgteslGECIs,

we have been able to generate a radtnpartment cgpheroid model for the spatiotemporal
evaluation of calcium signal crosstalk. By understag@ind interrupting this cellular

crosstalk, this research may open new avenues for therapeutic intervention in breast cancer
and may help to define the next generation of breast cancer therapies
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The second messenger Ca2+ regulates a broad repertoire of cellular processes. Upon
physiological stimuli, skeletal muscle mitochondria rapidly and efficiently accumulate Ca2+
into their matrix via an electrogenic pathwayat relies on the driving force of a steep
electrochemical gradient. A large [Ca2+]mt peak occurs dynamically in parallel to agonist
induced [Ca2+]cyt increases, thanks to the activity of the Mitochondrial Calcium Uniporter
(MCU), the highly selective chael responsible for mitochondrial Ca2+ accumulation. MCU
positively regulates myofiber size in physiological conditions, and counteracts pathological
loss of skeletal muscle mass. We have previously demonstrated that skeletalspesitie

MCU deletion nhibits mitochondrial Ca2+ uptake, impairs muscle force and exercise
performance. Mitochondrial Ca2+ uptake is required for effective glucose oxidation, as
demonstrated by the fact that, in M&Umnyofibers, oxidative metabolism is impaired and
glycolysisrate is increased. The decreased pyruvate dehydrogenase (PDH) activity is the
main trigger of this metabolic rewiring. Nonetheless, mitochondrial activity is partially
sustained by increased fatty acid (FA) oxidation. Recently, we have further investigated
MCU-PDH axis in skeletal muscle as potential pharmacological target during adulthood and

aging.
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Trigeminalneuralgia (TN) is a unique pain disorder in which affected individuals experience
intense paroxysmal pain in the territory of the trigeminal nerve. Although most cases of TN
are sporadic, occurrence of familial TN suggests a genetic contribution testirided.
Whole-exome sequencing analysis carried out in patients with TN and reporting positive
family history of TN revealed multiple variants of ion channels including TRP channels.

Here we used Caand N4 imaging and wholeell patch clamp to assess a variant in the
TRPM7 channel kinase, p.Ala931Thr, found in a man suffering from unilateral TN.

We found that A931T produced dramatic changes of TRPM7 channel properties. The
currentvoltage relationship of ABLT was significantly different from WT TRPM7, with 20
fold higher inward currents than TRPM7 WT and unchanged outward currents. The inward
current recorded in A931T had the following properties: i) it was carried byoNsunder
physiological conditios; ii) it was completely inhibited by the TRPM7 antagonist NS8593,
but was insensitive to the pore blockerPGidli) it was observed when Navas replaced by
Guanidinium, but it was completely suppressed by application of NMDG

Our results support the tion that A931T, located in the S3 segment at the interface with the
voltagesensing transmembrane region S4, generates an omega current that camifgsxiNa

in physiological conditions. A931T mutation may have consequences in the trigeminal axonal
integrity since small persistent Naurrents are known to trigger reverse’Naz"* exchange

that can lead to increased intracellulaf'Gand predispose axons to tirdependent injury.
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While the majority of IRreceptors (IBRs) in cells are mobile, localised L auffs originate
from a minor fraton of immobile IRRs tethered to actin by KR&sduced actiAnteracting
protein (KRAP) .3Rslareersnebiliget near eontacesides betwlen the
endoplasmic reticulum and the plasma membrane (PM), whereogterated CH entry
(SOCE) takes place. Uncovering the mechanisms that govern IP3R licensing is essential for
understanding the spatial and temporal patterns fsignalling. Phosphatidylinositol 4,5
bisphosphate (PHPis a minor, but functionally diverse componehthe PM which acts as
the source of IPin phospholipase C (PLEnediated C& signalling through IERS.
Alongside its canonical role as IP3 precursorfRurther involved in actin polymerisation
beneath the PM and SOCE complex formatiganocesss which could relate Pifo IPsR
licensing beyond IPproduction. To address this possibility, we optimised and functionally
characterised a rapamyeamducible heterodimerisation tool for selective Pdiépletion at

the PM. We show that selective PIRgptktion at the PM reduces the frequency o @affs
evoked by photolysis of cagedlid HelLa cells without affecting puff amplitude or kinetics.
As PIR: depletion may lead to reduction of basaj I#¥els, we employ two complementary
approaches to assewhether a loss of basak IB responsible for the reduced?Cpuff
frequency. Reducing basaklRvels by inhibiting PLC activity with U73122 or by
overexpressing cytosolic 4Rinase C does not reduce the frequency éf @affs evoked by
photolysisof caged IR. We conclude that BRs are regulated by both Bléhd IR.
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Intracellular Ca2+ signalling has been extensively associated with domains of close
proximity between ER and mitochondrial membranes (MAMs). MAMs have been proven to
be crucial for the regulation of a series of fundamental cellular pathways among aihich c
death, autophagy, inflammasome activation and ER stress. Moreover, dysregulations at the
level of these domains have been so far described in different pathologies, such as
neurodegenerative and metabolic disorders and cancers. Thus, the need NoAdtisdyom

both structural, i.e., Eftitochondria contact sites, and functional points of view is urgent.

To date, several efforts have been made to assess the visualization of organelle contacts, still
failing to find a probe able to mark them in a clead dynamic way in living cells [1]. At

this purpose, we have developed and characterized a new reversible fluorescent probe to
detect ERmitochondria proximity, able to differentiate between very close contacts (short
form: 410 nm) ant: wadbrnmhesTheopgoberrelies
previously reported chemogenetic system to detect dynamic pprtggin interactions [2].

Stable HelLa clones have been created to express, in an inducible way, the short or the long
form of the new probe. Imptantly, the probe can be visualized as green or red thanks to the
possibility to add different fluorogens for its fluorescence reconstitution. This feature could
easily match with different types of applications and needs. We have proven the reversibility
of our probe by measuring ERitochondria contacts during time, upon tunicamyioishuced

ER stress. We detected a short term increase in organelle contacts, as already reported [3],
followed, at later time, by a strong reduction of them. Moreover, thevaof the stressor

from the cell media fully restored basal physiological organelle contact sites. Altogether, our
results show the multiple potentialities of the novel probe and open new avenues in the
dynamic investigation of organelle coupling.
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