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Descri pti on Conpl exes of TRPC domai ns and SESTD1
domai ns and net hods and uses involving the sanme 5 The
W@e@sesa97i nvention relates to an isol ated conpP@REP2008/008670

conprising a first protein onprising or consisting of

a transient receptor potential channel (TRPC) or a

functionally active variant thereof and a second

protein conprising or consisting of the first spectrin

(Spec 1) donmain of [0 SEC14 and spectrin domains 1
Descrip8¥STD1), a test system conprising the first protein

and the second protein as well as neans for detecting

interaction of the first and the second protein, a
Compiexeh od TRRC demains and $68TR1 TRP@in® ot mathods and usps involving
the sany; sten1and the use of the test systemfor the

"fentification of a TRPC nodul at or. [5 Cd assica

tran3|ent receptor potential channel proteins (TRPCs)

constitute a famly of nonspecific cation channels.

They were the first found mammal i an honol ogues of
The prtasenstop{?édtuanTraltantd ar solated sarbflexricoypusing asfirst grioteire domprising or

har a ri [ - :

consisiy of 2, Ve PEATLT PbRTH BEERHERIH.A"g 18hflonaly sctive varant
thereof agdadiecgnd bedtein rmatnpvuelng comsxoesmstlrxgmfami fiest specitin ¢Ppec 1) domain of

scorFSFRSENGI oo, iSES oL o OECARRR A0 B et ar v
second)brcnahlaﬁeNéﬂRBGnehmfme ldeten&ng:mtthmttcédwdaﬁrst &yl thevsiedend protein, a

o8 B3541 ) ok 0 OB LB b o ot s

for thepid epiéicationsof aTRRC peodalatyr. of tooI conpounds to
unequi vocal ly trace these channels. Known organic
i nhibitors, e.g. 2-am noethoxydi phenyl borate (2-APB),
Classieglotradsiérst, rddepfoe npotehitnl ch&tdmehipmte'med(T%EC§K&5n9'm365a family of
La3 are

organi c b cke +
nonso e U SEranEe) 11 WG Lo P B Rlayesof prosophi
TRP #ld e@dihehausdapipcosestorelted db iabivell charaotedze invegebrate ancestor.
Si oIo ical functigns q It

DesiRdRevvo et S HBdD b gt bAeT hroddra il b porgposiion anc
activafidremaenamisme priolegicdIRRStiohg ranelrsles in pathopHybipiogy and disease.

generation and analysis is tine- and cost-consum ng

and they also have |[imtations as they are vul nerable
In sitd Gbéhﬂfmnﬁaéfoha‘tlv@f TRPCsclRdhnkls & os@plcatar] Y etleir wide and partially

overlaGRG AR BHIPN N E] B BT QAR AoGr S S AP plgeisRyproperties
and a( §b@?¢9\)ofdfb@EI&dn@Burhd@dt&hh@tﬁmmcaﬂylpwwstﬁew,channels Known organic
mh1b1t{>r§i %gé:?\é%% q{léoxye%hﬁré\ﬁggfag%( gﬁ-gﬁgé&cgn%oéé I'Hu?enan%te ruthenium red,
SK&F 96365, and inorganic blockers, e.g. Gd*, La*, are not potent and specific enough.
Studies in transgenic mice already have proven to be valuable in unravelling possible
physiological functions of certain TRPCs. However, these model systems do not exist for each
of the seven mammalian TRPC channels so far, their generation and analysis is time- and
cost-consuming and they also have limitations as they are vulnerable to compensatory effects
by closely related channels. Studies with dominant negative channel subunits or gene
disruption with small interfering RNA (siRNA) depend on induction or suppression,
respectively, of protein expression. As this might take some time, compensatory effects are
possible as well, which are not expected to be seen when channels are instantaneously

blocked with a selective tool compound.
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possi bl e as well, which are not expected to be seen
when channel s are instantaneously bl ocked with a
W@ 200008299 t ool conpound. 35The inportance andPUHEPRZH08/608670

di scrimnating tool conmpourds is underscored by the

rapi d devel opnment of TRPV1 -targeting drugs. This

channel al so belongs to the TRP superfamly and its
physi ol ogi cal function was unravelled by the use of a
specific activator (capsaicin). Ten years after its

The impartdnag, arskevalual ofcdiscrinsiabting tal sompeundsyds mgdermcoredshy the rapid

develot(B)Fneqnﬁ1 gﬁlgl?\?g{%rget\én%l éjrugég fT dhI {{F gnne tzﬂ%ﬂ %Ib&& foth@Tﬂ%rerfamlly and

its phy”élcgdsgtenefuncabd waig nanayelierdglay ithrec oo |oﬁeansp£ec1f]oyamlegngr dcapsaicin). Ten

years @gpa i\og'ﬁrm as‘ev 5; ﬁkq%ﬁg%lga%:ef%&oﬁ\g' é‘%&g rt]esefqhé Qh&ggéfutlc value of

TRPV&H‘]@J‘M@hehCashﬁmbembbimarc;stm}sr,lcérg)m diffezentttypesdof painl migraine, and
failure, hypertension and thronbosis. Evidence from
“””aryl'Pflg&in‘?fé‘F' %nt nice suggests its necessity for
agoni st -i nduced endot hel i um dependent vascul ar

el axat.l on n it I nvol venment. | I
Oysrebfia SRR b SRR a8 sy pamosica
effects| BBEI as atheFoseRerdsi Gérorizay s;bﬁircan@rmrtsarrdgeaaﬁaMe hhylpertension and
ivombi e dspes R TR AR AT D RO Sty tor agonistinuced
endotﬁ@ﬂﬁed@énbyntdﬁafsédlaru’etaixaﬁort and its invdlvdrhgntrirecegiting ehdothelial barrier

native current r ol ogous rressli yst ens
functiogy déeeaorg) yiodyRindeys: ot Bﬁé@énf"%yﬁ% AtR"8SJigs approach to
treat tﬁ@aféwﬁém@ne@wambahm@gmio@ﬁbitiémmmiehat dl‘tl:gydlbcbvas/efdr TRPCs is

ain er st andi RPC chan
nampdrEidnt BifcHio 6 IRNHY BEYRIAE 4RU“R 6UTRERCT 7 Siolpapus expression
systerhggul ators or nodul ators of TRPC channel conpl exes.
Preferably, the new tools provide for econom c and
conveni ent testing of substances, such as high

AccordiRgI9 UsHtPsHje dt of ﬁ\@rﬁrélﬁarﬂfﬁivbﬁﬁiﬁw wih® débbl@ﬁtnewf pHah&acologlcal tools that

present invention mas sol ved an iso
ey oy e RIS o R e iloh 3758l Eho boyons
and t&%tlﬁtﬁd%l ﬂé‘fgu%tér&aﬁsrh&mlatb%CﬁprRPCp&Taﬁﬁéll @immémnﬂreferably, the
RPC) . or unctional ly active variant thereof

new t%c&s%arﬁwdﬁrf@ﬁeémﬁowm SNETIBR e8NS & SPRYBIS R A throughput
scree,§ fletidas( Spec 1) domain of SEC14 and spectrin domains
SESTD1). An alternative isolated conplex conprises
- afirst protein conprising or consisting of a domain

The o&fect%fttﬁea&%‘s@rﬂ‘in\feﬂﬁ@rmvgé sB0&& B& bRlvidifyparieblateiRI3mplex co’inpnsmg
f'unctionally active variant thereof, the domai n_havi ng
- @ﬁl@stgp@@fg@r@wpnsmg or consisting of a transient receptor potential channel (TRPC)
or a functionally active variant thereof and
- a second protein comprising or consisting of the first spectrin (Spec 1) domain of SEC14

and spectrin domains 1 (SESTD1).

An alternative isolated complex comprises

- a first protein comprising or consisting of a domain of a transient receptor potential
channel (TRPC) or a functionally active variant thereof, the domain having the sequence
LXXXXXYQEVXRNLVKRYVAAMIRXXKT (SEQ ID NO:1), wherein each X represents
any amino acid residue and

- a second protein comprising or consisting of the Spec 1 domain of SESTD1.
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LXXXXXYQEVXRNLVKRYVAAM RXXKT (SEQ I D NO 1), wherein
each X represents any amno acid residue and - a
W@ 2Womaskopr ot ei n conpri sing or consi sting of thRCBPRW0Z/008670

domai n of SESTD1. Accordingldy, a first and second

aspect of the present invention relates to an isol ated

conplex conprising - a first protein conprising or

consisting of a transient receptor potential channel 5

é‘TRPC or a functionally active variant thereof and -
Accorginglgcafitgt pndsedond @spgstios thegoresent ayentiarn netptes tot he fi r st

spectrin (Spec 1) donmain of SECl4 and spectrin domains

1 (SESTD1) or 10 an isolated conplex conprising a

#n isslatest eaneplex camprising ng or consisting of a domain of

atr C P .

Tunc rI“?t ??Enacgﬁéﬁglrﬁ%?gﬁb&?tn QPan?eﬁgo%p%rrﬁo\}?nr{gl channel

the @ﬁR&)mafhﬁ@WM&@BﬂX&W\ﬂMdﬁﬂXﬂ (SEQID

each 15 ent
Fesi eSS ARG o R ISRE T L frsD PR faten domain o
of tBECHPand %p@mw&dmaﬁSSESEBIDUAn i sol ated conpl ex
in the context of the present invention relates to a
conpl ex of the first and the second protein as defined
or herein which is not inits natural environnent.
Accordingly, the 10 "isol ated conpl ex" is not
associated with proteins not being part of the signal

& BBRBECEIneIe0torhprsingRPC and the SESTDL as defi ned
herein or it (or its conponents) is isolated froma

cel | 2 fifst RAALQIA CPMPABPGS CYNRIG r°§ adlomain pk3 Itréf‘%a”tfr%‘?ﬁt%r potential

cel | ciamnih 1q:tp¢ﬂ16r BUGh&tiohafe betleéodémt fu%reémhéamahaﬁavmg the
been expressed or is essentiall x ree from ot

pr ot WENEF bIKKKE Y QYR VK RAAMIPeE T EQ :'R(B‘{Qfébl Wherein each

the xeshesdnty snpadimdlacld @Bride@hion pat hway. The

conplex may be ‘a naturally 5 occurring conple
pr ef 2pegsINg pRotA GIMArSNISE €QRTiSting Qfé*repg@e& bfiomﬂm@f SFPTD1.

SESTD1 or part thereof (as defined herein). However,

the proteins of the conplex may al so be artificial in
An isojated carneipx iotha geniext ofrthe PSPSQBUUYent'iOﬁ relates te peopmpigx of the first and

the seﬁgﬁ@g}gfg’éﬁg ag%fuﬂé ﬂ@lre ﬁf&b i©ASt i mfs%t%ﬁ?ﬁ\ﬁrtoi'\ﬁ@n yAc'&BFdlngly the

conn _tO ea or exanp usi on prote
isolated gpmplexhi Tt a@@matgti |w1t§1 MptewSprmttbemg ARPCS the m@’rmnsductlon of

the TFfﬁC dré t §E§%? 58 d@gﬁj% érH?’ntd?@tr(oPﬁé){:@rhﬁbr%ggj |§§0I§ted from a cell in

cond 0 or er conponent used
which detog@ailmpcgmrma isglated fremitd @ml ipwhirhstbe nucleic acnd codlng for the same

has been expressed or is essentially free from other proteins from the same cellular source not
involved in the respective signal transduction pathway. The complex may be a naturally
occurring complex, preferably a naturally occurring complex of TRPC and SESTD1 or part
thereof (as defined herein). However, the proteins of the complex may also be artificial in that
they do not naturally occur, in that they may encompass one or more sections which are
naturally not connected to each other, for example, a fusion protein comprising or consisting of
a part of TRPC or SESTD1 as defined herein and a further protein such as a second domain

or other component used for, e.g., detection and/or purification purposes.

Preferably, the term ‘“isolated complex” means a protein complex which is essentially
separated from other cellular components of its natural environment. However, after isolation
of the proteins of the complex, cellular components may be added again, e.g., for measuring

signal transduction pathways. Additionally, the skilled person will understand that the isolated
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Preferably, the term"isol ated conpl ex" neans a
protein conplex which is essentially separated from
W@e9e052921 | ul ar conponents of its natural envi PGRERIS/008670
However, after isolation of4the proteins of the
conpl ex, cellular conmponents may be added again, e.g.,
for measuring 5 signal transduction pat hways.
Additionally, the skilled person will understand that
the isol atedconplex is to be kept under suitable
complepirdiot heokept aindensitpbleceanditiops @flowing actidlyzaf dbe isslaiederomplex, e.g.,

su'tabfetgjﬁer%:}ggme%bP)H%f&&s pH val ues, ions, etc. The

ote he conpl ex of the invention.
conprises or consists of: - in a first alternatlve a

: ' r [l r
e st BRI 8L P SOTRIGK o L AL B RAPREE of S &F 2 g

- in al firstr aﬂtdrmameaa tlamzent rec¢epdort pcatmiiaﬁanharrmt é‘EREE) poa dundtiahally active
Vaclhatqﬁ | O{ TRPC) or a functionally active vari ant
P'A%YREFC" t he domai n having the sequence
or LXXXXXYQEVXRNLVKRYVAAM RXXKT ( SEQ | D NO 1), wherein
each X ents an r esi

- in BoSeRp AN P SUBHP T VTRPE SEEUG SRR eagp T RPO) or a

fusatignaince duin®! ogyriand ftheredf, ondle Sidorhaini t ihesingRP@se  sequence

P REN TR AR SE BT, L porsoms any

anGind atidtredieuea subfam |y by thensel ves while TRPC4 and
-5 are nerged just as TRPC3, -6, and -7. Heteroneric
interactions within these subfamlies have been shown

The TRPOMIEY beSaroasaely bycufingd RREL. Bakbd ehtdmno BBIGHqenes homology

TRPC3/ 6/ 7-s ers t hought t hat
and i IGhe) SIS S5 A G Ot D UpEah N EPUrPous BRIY duite uniaue
w.thmTﬁ%g@&/P@ fansltybngggsF?egbzRPw@em bwnsamtegmgmlyst)y themselves while
redox-sensitiv t S een., repor in
TRPCY AT 2o B aPRI98 RGN ER T elPG. 7 THECEEURF FIRBEofp pitin these
subfarhmeé rrtax/eotse%ﬂdswwrh ab h@elr a@%&b&érﬁaly rof VIRFRCf Wikt eigies TRPC4/5- or
TRPC1 subf ani | %@D Investg:yggﬁlton of the hroadl

TRPC@&%?-@%@@MWP@{% dt whplepgraau RS APSByalRs yrUrs between
the 'ﬂPiFi@W@ ARIMOTRPE3/6@T 88bdrBdpNT blthee@BUPPAIC dhidehEhdusi Redox-sensitive
lines. gendln% gn t he overexp re%sk% i stem
TRPC%’@&?@W&%P?%" il IR PYEIRE GPric FHAQNERFREENS. i gnal s

due to retention in intracellular nenbranes to

detail ed descniptlon of channel propertjes in sf9
The seyan ERPEe Wl by intredyged wathitaRIE PRFsPls We/\GOYBRHIOSS below.

auxiliary subunits or interacting proteins in

over expression systens. P|lasnma nmenbrane expression

TRPCTRseamis westioskenPlt Bedbioadly 8XPresRes: RemPBisTiG }'lﬁPC1 has been
hampié’rteB?F/ a‘B%Qﬁteﬁlé’b?'na SebhbrafdRiSfgetifg vEBk icBtopicteteiaAell MM Depending

on the overexprgses!lonss;llstter1|1susgg t reports range from lack of robust TRPC1 signals due to
retention in intracellular membranes to detailed description of channel properties in sf9 cells.
Possible explanations are the absence of auxiliary subunits or interacting proteins in
overexpression systems. Plasma membrane expression of TRPC1 has been shown to depend
on interaction with other proteins, e.g. TRPCs, caveolin-1 and RhoA. Also in sf9 cells it is not
certain whether homo- or heteromeric or even native channels, which could be stimulated by
TRPC1, are measured. So far, ectopically expressed homomeric TRPC1 was described as
receptor-, DAG-, IP3R- or stretch-activated channel or as a non-functional channel subunit and
the existence of a native TRPC1 homomer was not unequivocally proven so far. But the

endogenous protein is required for the excitatory postsynaptic conductance (EPSC) in Purkinje
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certain whether hono- or heteronmeric or even native
channel s, which could be stinulated by TRPCL , are
woremwsis®dl So far, ectopically expressed honone€Ti/EP2008/008670
TRPC1 was described as receptor-, DAG, |IP3R- or
stretch-activated channel or as a non-functi onal
channel subunit and the existence of a native TRPCl
honmomer was not unequi vocally proven so far. But the
endogenous protein is required for the excitatory
cells tbnes&fsryenapcbdlct bec‘nmmhlmdanmu(dﬂaspl)asﬁiqityPMpreqv}eeJéiFrC‘s1 is up-regulated in
neomm ﬁa ucagdn%g h&&é’rﬁ{o%’lﬁg dﬁqﬁgﬁg{?ﬁﬁ@ %@{d Rt éf?écié’d in patients
suffermgp‘eorpllamh@namdnmulm aigsth;qcbwr Reomngy anchle fag TRACt imaas proposed in

breasﬁﬁgraﬁﬂr beﬁéi?@gs ?’réfﬁc?rpips to AH'(FOe]cE wqg Tf %Qgrq]tpy related TRP

protelpnmpmmignldevblbpmsm ofarwmystlcm dhasasel isrocdzmsmslon TRPC1 seems to
t t t th T d t |
be ergaBEt i inent, PeRGS PR VSORECE] BareRes ot pamsg/o Bhéfonal roles are

not ei‘dllﬁrﬁ:@mpdh&ﬁ% ey rélatedOTRA Cks i Thiese Eﬁ&?@&tesﬁmm@ With its acceSSIblllty to

block@gg@(grapedui]ag ﬁe&? ?%Erga]ke 'EP etgohéc/n?lgp | %ggls’etf) Rs¢ %S;?rcsabaa\ﬂy not easily

appliczblERestatitt brdnd éx@redsinh ardRegourdd Reteranhaltimetizatiost i cs
along with its accessibility to bl ocking extracell ul ar
anti bodies nmake it a potential drug target, but it is
TRPGY Siiiérmy: TRPCGXisid ysaﬂpgéwinlrmnchrs Hud es$entibr foagheromone sensation

i oS S ARl el SR T RS mERTe sogrssh

behaBsEeahd aiveﬁ ocoupth e6esEx0&ls S Angdibddiem diracteddensrs .exivataiular domain of
do not show t

TRPC{?BHn 'bﬁgh%a‘é{g@‘%’gé@ﬁ%‘é%ﬁgﬁwl@@wﬂﬁa 'ta\ygﬂgfgwtm fertilization. However,
TRPGOKSBAUBUS midshowed et diefeets @fl rérodictiont MRAE2 wWoes not seem to

domain of T i bit the acrosonal reaction
hetergpHIfIeRge Y"BWQ%éLrP?@ APBFPance in fertilization.

Fbmever TRPC2 knock-out mice showed no defects in
duct
TRe R A R R e L) Sl SRR YA e arecty
actlvdf&ff’@? ittfe PD@f;ﬁo&'&t DARS) TRRO3 BAd o6 ketivittere tryguiatdd dyeN-glycosylation
ectI% ivated by the PLC product DAG TRPC3 and
and phes:z{m fiqn theough e BYUTELPRT BYPSRGINRIESWATGAM DAY And
phosphorylation through t he non-receptor tyr03|ne
i nases _Src and In humans TRPC3 is hi

In hun@gm dREES i5 ng@}yage re§ﬁgdﬁ Hr%§g}ogtrhmsgg§88|vg¥cular endothelial cells.

It secPAR) Belrvalve8 8h lafion GFovRR &jifdahee, P nbpticoprasstity Qar@)ﬁ@ﬂthe time of birth
growt h gui dance, ﬁgaptl c plasticity around the

and C@fdl@ﬁ Cah hameasiasis i CargiPmyQsyiessabpormsal qcﬁumulatlon of Miracellular Na®

Ievelscéﬁéjiooﬁl(PGS' has ’beéﬁ’@ﬁém"to AR HEUha NPT BT exdhbhgsrqNOX 13 imode. This
Na+ | evel s due to T RP has been shown to reverse

the
modengayesl teaneRariy & ( Mtﬁ?(l‘j‘e Reanar g B EYQNRS dnpatnophysiological

procetsﬁééﬂ et ailtife 'aﬂ@ chBizC Q’NPC%WaéﬂOGHB tdBodd3EMbMANitH TRPC4 into
pat hop yS| ol o g Ica processes eart failure and

a redpxEeRaivE charpRial (i PpHeRESE Biat e&ggty@bﬂtr@sm braipRscgxample induced

by str‘oﬂ&oc&nkﬁ %@%Té?éb%'xtée\'ﬁ?tlwﬁﬂw chdﬁnelssleﬁ‘d’ H&?%‘@ﬁb@rﬁ%lled Ca* influx.
oxidative stress in brain, for exa e_i_nduced
The resultlng neurodegeneration could eventually be mlmmlzed y TRPC antagonists.

TRPCS6 is present both in vascular and airway smooth muscle cells (SMC) and seems to play
essential roles in the vascular and cardiac system. Its stimulation by agonists or increasing
intravascular pressure is postulated to depolarize the membrane. Subsequently, L-type

voltage-gated Ca®* channels are activated which finally mediate muscle contraction and reflex
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by stroke, could activate redox-sensitive TRPC
channel s | eading to uncontrolled Ca2+ influx. The
WO e@als29ny neur odegener ati on coul d event ual | y BE&I/EP2008/008670

m nimzed by TRPC antagoni sts. TRPC6 is present both

in vascul ar and airway snooth nmuscle cells (SMC) and

seens to play essential roles in the vascul ar and

cardiac system Its stinulation by agonists or

i ncreasing intravascul ar pressure is postulated to
vasocgesiadtni (BQyﬁdseeﬁmt)‘oOartbe cBatrsry g agortistynduced yapenchoconstriction mainly
depenfi et o5 SR Ip S aEe SPAUIEhS tleBoidnt LAMALER as TRPCE), hence
L-type efdzéthmwlﬁherstaremc(t%ffédnm efgf éotdsthr@a @k chronic obstructive

G b B, FRRL UM TREL B oo o
idiopa@ti@puehsndrs rteriak hypemsionh RAE) dnethyperp@ailzefatlvﬁaramdl TRPC6 (and

ockers. are not effect
TRy TR o oY utBasts PBAslC BAFRAIA B meresy
reduc&Méf(é?AfﬁUQ)ndhi \pm’li lmpsesumfale—rmmgarfmg)rﬁtmm (giRNA) cor bosentan an
rteri a

t |, PA . .
et B o e GRSy S g o e
in Ieuﬁd)@'fésf F@@Bblbymbdﬂétf irRRfamniASY Cetypeepirobsthataabnd CARE. Therefore,
e afte

TRPC@nLap p|t|p%tsgf.=:%g$t$ I%ﬁganﬂﬂggr?sélpg{hﬂe raagutﬁéér@}ﬁggﬁgr E}[‘ﬁ treatment of IPAH, a
progr@d%d@t IrelshBrte g Bisessdirigbkiesartiamire, @dd foﬁferbh&)ntd reap:rmmy diseases.

But TBngaﬁ!ﬁcy!?at Iaﬁygq?qgé%ﬁeﬁﬁ%gﬂ%ﬁo%&arye#ggﬁé% shloH t 3 ot be blocked.
It is s R réhaatef aste hYPEKS piunhbr’mrj? Ivéﬁbd)aeﬁffstldro(lbleV)irBlood flow is

interesting therapeytic strate or the treatnent of
directyBRAM ROPOSH HEb BBTaER I TeEhGANANIG RIPSE-EE pRTgRee under acute
hypoi@@éﬁdnﬁ&is' WighhisbafBsk ¢ MBIV abravdueing 66 Pricah@hia, the adult resplratory
di seases. But TRPC6 al so has

JAICIE g s e A LTI IR

in HPYEE@SEAidvdived ﬁ\g;bhlﬁbﬁa@C\l«ds%uIBVIﬂ?ﬁérﬁénﬁi@bh@fﬁafémodehng resulting from
vasoconstriction ow is directed. f

chronsoioyiat GoREnEng Siderse 6 SRESE AR el ogassegmenta

glomeﬁeﬂs&@aﬁs.sLWF@@S)aféUst,@mmw@)@aQs@@ﬂ@naiscmg@ relataswsreb@mm also been
In HPV as occurri ng pneunon) a,

presepiedpiTRECE ARk funeten syl e Bniacienses L live intq gpdocyte foot

proce§§é§S %u! it ﬁsenéth(ng%%éﬁlgerfbfwrﬁs lsTd?fE%,@@elc%uﬁﬁg eMhdsal cells together
V but not involved in uInDnarﬁ vascul

with th9 @meéﬁhar slit diARNrPERTAET inguFase T Phijer gemetifprofiie whose damage

resuItEYrPBPHtélnurﬁo ¥k 'E{idrﬁ&u%\’ &S }ist@bed MPAEhdgaNiel Miea®BticiEt of nephrin,
hereditary foca nent al gl omrerul oscl erosis (F

a vitah sk @jﬂﬁ’rff?@'@n‘fo%”@@ oFR%CF@J%%@jEXW%W %nds%%%cat%g? podocytes of

these%&@ REEOhRT @Ses ko sHIRAOiNIMAHD 10dt-FRIMCS ieRPredbibANS up-regulated in
| ead to i ncreased Ca2+ influx into podocyte foot

complgmsst-ireated nedecytes leading o RAlEYIQRKElEtRY regﬁanwr}thwgerpgs transient
chanrgél %@@%‘if}%@gﬁhr‘lﬁ vJJ"?éoet&%Htémbr‘Pegﬂ Afie. WIRPCS N fi cnent muce have an

[ omerul ar slit diaphr forma crucial part of
unexrgﬁctﬁﬁeanﬂ surprising @hermép@e Ha@etOrt@% e{qp§8¢qu'b¥5dﬂ'%9'?ﬁj rf%Ftlons of the

channdl &SGR Hécﬁfe fthééeeénlh%lghﬁé\}v’é@%ﬂwbﬁ ShRAS FRi¥cle AYFRreactivity in

eficirent of nephrin, a vit slit di aphragm
respopefie risARChOTRFELACtrS, @@eeléxﬁﬁég"ﬁ@@ arariati Riped grespure, that could be

furthd? HHQEXLeBSbyP nhibition of nitric oxide (NO) synthase, and a lowered threshold of the
intravascular pressure necessary to induce the Bayliss effect (exaggerated reflex
vasoconstriction). Also the basal and agonist-induced cation entry in SMC of TRPC6™ mice is
higher. Partly, this can be explained by an increased expression of a closely related channel,
TRPC3. It has a higher basal activity, is less tightly regulated by vasoconstrictors and has
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these mce. Recently, it was also shown in vitro that
TRPC6 expression is up-regulated in conplenent-treated
wWoowoo§2es | eadi ng to actin cytoskel et on rear r BCIEPNI/)08670

wher eas transient channel Jverexpression in vivo |ed

to proteinuria in mce. TRPC6 deficient mce have an

unexpected and surprising phenotype. Contrary to the

proposed physi ol ogi cal functions of the channel

descri bed above, these animals showed airway snooth
consefuertlyeoveyqenpepasted VIRBCS knodsmdndamomstrating that both channels are not

b I
e GEATEBERRAL FhE LS TN AP T Bib gt B P gpoenesi
of cardfacniyiperttopbyi Gardmd()}peqxfm neee, omrelx;aed;smerredahmmml@ leads to

sl 3% 1LY BUF 5L SR PR BIORR bt BAUBRALFEoe e

stlmulédldm Falﬂ&)khg:‘l&ilheandemgdeihm wias Gicceleratet amrhtmse rnylce a&NCshortened

e eBesiaRehoMV ISR 1 e Ao R L By cSLCRTBRsgs paricpates in

hypertr&ptat &dsebhﬁﬁfbehaveTBRﬁé’ctlvétarhﬁ&oﬁc IfUrg:hems brasaldiac f:broblasts in vitro.
t ed

t | ht |
Furtndy g8 s ticiscars reear i et BUBHEP S el i TRRGR pauiation anc

the inVdRRGEerkt BOTRPCBtand JERAITGY6 haterdrgerislimtheleitihogehasis ef Beart failure.
not functionally redundant. The opposite approach
revealed a role for TRPC6 in the pathogenesis of
TRPC73ik HxpfesByd e teyophyart Gad duray aﬁ@elm/i/efri teanBBRAE levels are found in brain,
ress ntra enic mce leads to increased
spleertg@itelsﬁ N Stﬂﬁ‘é(?'opgl?ﬁrégcmné BRI AREEYEN to nucl ear

factor of activated T ceIIs (NFAT) stinmul ation.

Pat ho] ogi.cal heart renodel s gccel erated
TRPCUTR SADIATUE RGP R e AGEre) b8 BRPEE Kcore sl Slsselyyfelated to
TRPCYI (perstEfRG seRfeegrolipd e BlabSIfyCRRPIC © MY thes siAshilgl padrigue feature

i n_hypertroph it see to hav .
among, ?rm BOPESPiaeRYIRe TAMESl & Rel L UBoLey lanipanides (6. Gd™,
La*) é(ﬂtérr 11-reteptde mddibt¥d \é@tn&hdﬁ“ |as:oafr@stn@mberuRPa3@1 sOBdréup they are

he erapeutl ¢ val ue TRPC6 %ul ation an

ot dfakip) AR o DARPERPISALOT RECSP & Her HiagRBP S || RPLpeactivators were
|dent|ﬂ35@t Fézﬂﬁﬂl,e8|y§o¢hﬁasﬁ%aﬁy|cﬁ@|nbu(L@C)Tmczphuﬁg@gim asmphme (S1P). S-
heart  an | ower transcri pt \{]eh% 8
nltrosyl%tmqnd ei9n by P%{%OX'%&% has, gegnnshqw tg Actiyate bot PC4 and TRPCS.
phyS| ol ogi cal functions remain obscure. TRPC4/5
ubfam | y: These channel s share, 64%|dent|t and a
TRPCﬁd’%"is @Pé&éﬁﬁﬁ PR BxP] KoRRPEUY iPPiSEltisngde r?épfﬁsééfgé”d found in

endotﬁ&ua?'aﬁ‘@s bﬁ%ofﬁRﬁ%cW "cBI'Isn TRPE48URfcaMatey Miabfe WhddkRach maturation.
feat ure anong TRP. a ot her store-operated channels is

Howewe.agop@t'@ﬁwea# en sptw dpfenardaerdial @e'{f oL RPCY amige is markedly

reducé‘(ﬁ r&duIth/ id ecf2Re8 tePtotMRMimideBemfdnt VaddréBxatldh. FRRhERStLdies were
to the TRPC3/6/7 subgroup they are not directly

perforgiedi Mﬁeﬁ“’%’?‘bDA@’hﬁmPPE?ﬁ'ﬁtl dmlamat@evMrat@na@geﬁou},volved in- the

pathog MR @fc\'}ds\éﬁl‘ép"rﬁurgﬂr\elu‘@?nﬁ lifcr&ibes %§6UIérYpermeablhty and thus tissue
ol i ne and sphi ngosi ne

hosphat
water I:Dp}qaag Mgg@('; g)ilﬁ'o' PC4; wcgs@plgmr@rﬁbmén@ucegyaqtfpts,tqeés fiber formation,
cell re%bﬁiﬁl i6h h@alre"(‘iaén@ﬁﬁl miBRYAs dubardsetrh¥ iRy 99!54%@8&@4@60@% by about

first TRP gene to be knocked out
50%. ﬂ'RPﬁSAdé alsptexpresapd &1 diffesept ealiseythimiercsntial nefvous system and seems

to be involved in neurotransmitter release. In F2 terminals of thalamic interneurones from
TRPC4" mice release of y-aminobutyric acid (GABA) following application of 5-
hydroxytryptamin (5-HT, serotonin) is drastically reduced. In contrast, GABA release upon
stimulation of metabotropic glutamate receptors is not changed. The thalamus regulates sleep
and wakefulness and TRPC4 could participate in processing of visual information depending
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endot helial and snmooth nuscle cells. TRPC4 mce are
vi abl e and reach nmaturation. However, agonist-induced
W@2m9/08297ty i nto endothelial cells of TRPC4A ni REI/EB2008/008670
mar kedl y reduced resulting 8 n decreased
endot hel i um dependent vasorel axation. Further studies
were perfornmed with thronbin, an inportant
i nfl anmmati on nmedi ator that is involved in the
pat hogenesi s of vascular injury. In lungs, it
on thd sleeEaaks cycs CIRRC4 pepnasesé:d ini ganceatic thisletst caddibe watobsed in insulin

secref{ o g4eBSE BT 15 hart e Bar el QUPTa phd THET s cercent
mice. Fimply, tiesl charme! seemgs to oy mvalsedjiranegplanmgettm rhotiliyy of the gastrointestinal

vact S LB R DB Bl o e Pl

nervous system and seens to be |nvoI ved in

Treci highb g fitsrin rbelzo P feaPBgeh S n SMC. 1R hERaRs, the gene
is localedPdh B@&ybr}’ bf the aCEHtonGEGAS absddizwd Rih abmsymﬁbnﬂmmef\taﬁretardatlon

BTN LR DN S
outgrdmﬂi abalel @ngiomtdoagmﬁ@phﬁﬁg}ptmhsndrﬁl creinnehsup@asbsiohlts transfection

hal apus reg tes al g and vvak(gfu ness ? nd TRPCA .
of a dpgiAg oAV e PP P B ABEEEHI R G arE AR (oM ap R PUsrerpression
resultétPipaR@rirgaNgroMeh BhRaphVRkesphaadBinodiftitddptesphae Sekinase (PIP(5)Ka)-

pancreati ¢ Db-| nvol ved in insuli

.Slets
deperdgR B IntRioTL OB 4SS LG P ARE BepRemerbug Hopdpmonstrated to be

cruaaB if A |n@[1r|tbnle‘v‘\gﬂhdrég(.ﬂhﬂloﬁndy TWS dB'RIP@5el&bulm §I§o be multifunctionally
Fi ha II¥ t he chann seens a be i nvol ved

importaglithif ithiy CrAie VAR a]r iSypieqt A W@ng?%aﬁi’%gﬁf% mytagt inhibited cell
motuht@)év@l(&ﬂlb)a&bmg?d% m@%l@é (RTRPO5t ¥ctivhtoh)ndfesastilbt 8nooth muscle

cells of

cells, gl,eaqaﬁ'leogf{ecéyvgé af(,e(améhsﬁlgp Eﬁ?qealfrgqarbt:- hl Ieat%rll Chew motility is crucial

in phyBloleyisal abiastivaesecésseb Qlﬁé‘tvﬂﬁm@rhe%hhﬁ%lupﬂs Qléotlﬁkﬁalﬁéd in inflammatory
chronosone associ ated with non- s&drom C nenta

occlusiver @PeRsEr ofd- FRSESSCIREPRINeN MRSy sféH“FWP%‘F%WVI? Rjigats increased

TRPCSf erxﬁFesBioﬁp%ﬂ”p@‘lanﬂﬁl%@diﬁteﬁe%'ézat EhlR UMM dse l‘é\ébﬂé@VWFthrthermore
rowt h_cone norphol ogy. Functi gnal

°°mp%'1§5¥ﬂ'>é§8'eéH%B9n ©f ARECecpiolin Gf‘prﬁs%i%%aﬁﬁrﬁ‘:t'ﬂ@g@ﬁ%' S5 of TRPCA,

NCX zEHH %%réIQFén%&lrﬂbHQE&BH) Yyl G <RAGRI0bY SIRNA ﬁﬁedmf@d @8wnregulation of
erexpressi on resulted in neurite out rowt h

the C? nTﬁTBDQS?&IERﬁﬁgs'BHQﬁQ“QW rAb §pAdias| mﬁo‘ﬁl%%dﬂati%"@ k3ilings geart from
patienfs” 'vﬂﬁ&eﬁ@%tagge@ﬁﬂﬂﬂf’é dHBREN hrdidMRpEIN TRPE® Was! elés selectlvely

into the plasnmanenbrane was denonstrated to be crucia
upregylgiednuheiens TRR{gt ARNYy and PrefainpyasTredistectaipemnd ol RRC1, -4 and -6

expreddiciP|el81s rk ifod BfEe@Nah! the ivEBRI draRéseiatB] MvbiEment of TRPC5 (and
cardi ovascul ar system A dom nant-negative TRPC5

TRPCA)ingrfdiagpynsrrerydesoncedablei t y evoked by sphi ngosi ne
1- phosphate (a TRPC5 activator) of vascul ar snooth
muscl e cells, the same effect was acconplished with an
In accgfqa,ncq'mtt;ghgﬁqugaﬁgﬂvergm Hst first prpteins may @saeompyise or consists of a

functnﬁﬁ)ﬁ?'a@ I\%JKISI‘?éntEEﬁaéﬂy' Y tHe @RP@%ea% Hbi‘ﬁfed"‘ﬁé’r@% hgal furGtionally active

| so involveéd in inf annatory occl usi ve
vananapfs&@s’éBPCemgy bgt drsived drom 81 SRPCrbBRe @y earefargp acid additions,

deletidhRSTduBERUNhsPRhbRH thel VirRREREHI capable of binding to a natural occurring
SESTD1. Preferably, the variant is a fragment of the TRPC still comprising a SESTD1 binding
domain providing for the capability of binding to the SESTD1 and/or Spec 1 of SESTD1. The
binding of the variant to SESTD1 may be examined as described in Examples 1, 2, 3, 4, 5 or 6.
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TRPC5 expression and channel - nedi ated Ca2+ influx was
reported. Furthernore, conpensatory upregul ation of
WA RP@D5297bt ei N expressi on and activity (as wel PCEHEP29D8/008670

TRPC4, NCX and several trarscription factors) was

observed by si RNA nedi ated downregul ati on of the

Ca2+- ATPase SERCA2 in neonatal rat cardi ac nyocytes.

In human failing heart frompatients with end-stage

i di opathic dilated cardi onyopathy TRPC5 was even

Preferselyeméiaweiity (Kipx egfudo,atoeme fuhetioeally AFPEIandriito thedSESTD1 amounts to

o ol 64 1, Ao oL BN THE ply $R8"; s, o

preferdthigse ldastaaboutVvs yresiill mbrel Rfé@Erablanid réﬁ@()é}oowtnos KD even more

oer oG HREL DOERY 8 AR WS SRR RS e iy of o

protelrﬁl fRinbger molmn;smsy Pe Qfete&m‘ neactyi @ natidty o standardvachnéques including
any of th s defi ned her ei

bmdmg ﬁﬂ@ﬂ soyeing §?aggﬁ d\fga ar ?Lﬁ?llha %lg%erwq‘,ﬁk}orsgce&ge mvaéﬁer etc and

is wellfkn@Whttib ehelsRRedpyactitienerr nore anino aci d additi ons,
de!etlons or substitutions, wherein the variant is
still capable of binding to a natural occurring SESTD1

The fundﬁblﬂi‘élﬁlr abtve, virkat \nedy 8Bt a iflagindnt ag nbat argf nhﬂmeaHVRR!Eurrlng TRPC.

e P H I 512 R SRS R R B o
or se%fweﬁigsa—@ho ofh@ok Afichght of RPGS. Vaélfaﬁttldn@llyBESﬁ’@l vareynt may also
e

enconiit Lo 508 SSEECLRE N BIIPLE . By, Sodlons andr

deletltfr\léWWHléhtnﬂiagyaltéﬁ'the\/ smumgl foperties bheheSEHERL tatIMRECL ¢lowever, the
| east  a

out he na ur al occurri
variang g sisfingg whwrde@t%rzapﬂ%fl oIRGBttt 855 e PESTET anaror spec
1ofsebppy. 0.3 KD, still nore preferably to | east about 0.5
KD, even nore preferably to | east about 0.7 KD and
nost preferably to | east about 1 KD. The affinity of a

In onepér%&itlrﬂeﬁt?ﬂf tlﬁé‘ﬂg@rﬂgn{fﬁé Eﬁl@’u@dl@}écﬁ\[% \ﬁ#’éﬁf xmd@fgtﬁbcbm tidat it is a TRPC
vari ety of standar echni ques i ncl udi n
varian, comPRInaISy FRPSEINGBE? S89RNRAomARIPUS L0 Setil BPFysRR 1D NO2 or
SEQ @Wdéupre@é‘éswcmmcﬁwnc@tu@ adfshrhéntvetl d nkeawy doeuiring TRPC. The
illed practitioner. The functionally acti e vari ant

sequeﬁﬁfgﬁ & Vaievs GREG PEtSinharagnaia (1am Pralee Aaiataserruen as NCBI

(Natloﬁialt@érﬁ@tt ﬂoVB}d(ecHnBI%gfrWQﬂrhélﬁﬂ} bivd ﬂ@ﬁwbb@oﬁ(@éédﬂéﬁcéﬁ%ﬁay be identified
al so be a chineric domai ns or segnents

by suitable iignaienkpiograins 2LKaNn to k'" aeilioBet- onal | y
active variant rmy al so enconpass one or nore segments
with nmutations (e.g. substitutions, additions and/or

In onegrenledinRash of ke ewswyn\eﬁn@'efﬁ toe Brsb Protin 6T [iecisesant yertion comprises

amarf(é}epé(r%ulémaﬁéb the TRPC. However, the variant is
fined inthat it is still capable of binding to a

nat ural occurring SESTDL and/or Spec 1 of SESTDL In
A ma&@?lrﬁfm%n@@bf te 5r}é§ehtnﬁ\?é?ﬁlbﬁ'?n5)h§e faHV‘RHdoéT%bl}écule which can be
active variant is defined inthat it is a
easily detected. In the present invention, the molecule is bound to TRPC or a functionally
active variant thereof, therefore, the presence of the marker is indicative for the presence of
the first protein. Markers (also referred to as labels) are known to a skilled person and include,
for example, radiolabels (such as °H, *P, *S or 'C), fluorescence markers (such as
fluorescein, green fluorescence protein, yellow fluorescence protein or DyLight 488), enzymes
(such as horseradish peroxidase, R-lactamase, alkaline phosphatase or R-glucosidase) or an

antigen-detectable by a suitable antibody or antibody fragment.



10

15

20

25

30

35

variant conprising or consisting of a sequence
honol ogous to SEQID NO1 , SEQID NO2 or SEQ ID
WON03/05sPref erabl y, this sequence is a fragnentPCF/ER2008/008670

natural ly occurring TRPC. The sequences of various

TRPC proteins are derivable from protein databases

such as NCBI (National Center for Biotechnol ogy

I nformati on) and honol ogous sequences may be

identified by suitable alignnment progranms as known to
Preferably, $d hagkbrpis ac tagd. itugerarel tsualthg pepticedi o ptoteihs tiech are used as

sent.inve t he ot.ein of , the resen .
biochd TGS PHR I PLe@=Y. Har RAYIEHINE: 2 raiely SRIEES A, recombinant,
expreé@ﬁkﬁbteimarﬁd‘l&mﬁ’éW@sé\ﬁél $MﬁowseBMérabnymeylm usey fdp@urifying the

e which can

of nole e
proteifinio WpiEGaRey Pk, SSHGA A AT GOBIRENS ST f5 fhgpearicular tag.
Howe@ér and it eRabé \alsc Lisate ay andiatord ebefer ,tot deteef the epresence of a
%gpresence of the marker is indicative for the
part'c‘ﬂ? Q¥ of the first protein. Markers (also referred
to as | abels) are known to a skilled person and
cl
A nur%tg% %r(gfmf@?)r taggangé@egﬁgl%ﬁ{ﬁ ihe%%ﬂ%r% lgiuaﬁ;' ’div%?e%’ into 3 classes
accordihg @6 @siesibe: Q‘h@lﬁfhg&'ﬂ#@é&ﬁﬁwmrﬁfwﬁel aﬂwnb%dids\(vmedlum sized ones

fluorescence protein or e
nave #GIAERATPL RO ABH (HPRRSES e HCrLreS B0 T gPh ot ntiueThe Arg-tag,

the H@hQ@RH@B@féE -t8d, the ghag‘:taglmasmta rtharvsaﬁépt@@nagieh@meabiwc -tag, the
a suitable anti bod

mediugty- sigad APePINEiuge Abe y;ta e mﬂag ’{e cairpaglinhippling, pgptide, the chitin-

blndmgsdé%'tlbé’ aﬁ@%bh@eéellgbs@-b%ﬁignéorﬁﬁlhéi T 1atterS&sh @sntain up to 189 amino
i ochem cal indi cators

e.included i nt
acids GP@ 86 Iheh JeaA0erd A Tec GBI IAMPTIoR - aSHE P DR MERipg (mattose
bmdw@%ﬂd@%ﬁﬁgx%@%ﬁ?@bﬁﬁﬂﬁ&@%es Preferably, they are used
puriTying the proteins to which they are attached
usi ng standard conditions suitable for the particular

In orde’%o ﬁ?'@&@déeb écl'lﬂle/t&lﬁé prBteirae s@Lc%ﬂedJ%%dbléstadedrCtﬁh@érﬁ tags were
In order to detect the presence. of particul ar

develonesk dp His Lape R Preeing aﬂ‘r? inyfifigg in a’b% sg[p%ra;@ng%ﬁmgfography steps, in
each E’és%slﬁﬂﬁm Tﬁ'@ﬁﬁnﬂ 8f frRbhy tr?ién?/éfciaegedoﬂﬁ @agp Eﬁaﬁﬁ)%sof such double or

accord ﬂﬁt helr size: snal % have a maxi nmu
tandemptaghiar $8d;Hisntan (ahtathicag-SHaaseave fla'seﬁ*atmra%\/wtl%@? -tag), the

6xH|s§S?F13th§§ q6 rﬁ’sriﬁ%eh@éﬁu@'ﬁ%eﬁhérh Etep-1a), HEBGIHIS-8A 00-tag (6 histidine
the Arg-tag, the Hs-tag, the Strep-tag

t he
res1dqer5afgs¢<b@o ar he-amina-agd Rrefeinygt wmm@i@nt M@Pdﬂ@ﬁ%eh@ 'gxHis-HA-ag (8
h|st|d|ﬁﬁ'\’éé§|d5§§3 fubdie tgeg'ﬂﬁéhﬁgléﬁ}ﬁnﬂ%ﬁtobél%d)d%é -RiBFS+ éH%@tag fused to a

tag, the cal moddl’i n-bindin pept i de,
maltowbmdwglmqﬁen@ lﬁe‘}@f&f’etasr(ELé@nt@gé@qddp&@erﬂagﬂiwﬁwemwpe -tag), and
theFEK¥$§u@Eta he latter can contain up to 189 ami no acids
are then regarded, |ike the GST-
(glutathlone S-transferase-) and MBP-tag (naltose

Prefell%'bﬁld 'trﬂagﬂr@f BAcRLif of ﬁ?@ pre@ent! itV oA Tchbiphibes 55%9? selle@te@rfﬂﬁrﬁ the group

duce especi a ure proteins, so-cal
consmtmgsofdﬂlsttw]dlérgrt@g.,ggtrwy ag, Flag tag, T7- tag V5-peptide- tag c Myc-tag S-tag,

HAT-tag, calmodulin-binding peptide-tag, chitin-binding peptide-tag, GST-tag and MBP-tag.
However, any other tag may be also used, but some tags such as His-tag, Arg-tag, Strep-tag,
Flag-tag or GST-tag are preferred. Suitable examples for TRPCs or variants thereof

encompassing a tag are also shown in the Examples.

In an embodiment of the invention the first protein comprises a marker or tag, wherein the

marker or tag is removable from the protein by proteolytic cleavage at a specific cleavage site,
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devel oped. In this case the proteins are purified in
two separate chronmat ography steps, in each case
waigeobjoong the affinity of a first and then of PEI/BR2OSIONS670
tag. Exanples of such doubllé or tandemtags are the
GST-Hi s-tag (gl utathione-S-transferase fused to a
pol yhi stidine-tag), the 6xHi s-Strep-tag (6 histidine
residues fused to a Strep-tag), the 6xHi s-tagl00-tag
(6 histidine residues fused to a 12-am no-acid protein
for exafnpmalanuéia\mgel\/ﬁt% kjrnsmsenzyme 8Xiis smajA-bealgcét@dhbesween ee TRPC or

|duesfuse nmagal t| | it -
e 0 5% RPN S b3l g o ramoe
be a pﬁ'bt&ﬁsé-lé}etaa@d BitsAGExtapldsusfguioteasas are chymotrypsin, trypsin, elastase, and

s RSB RS e M8 AR o, s o

molecokertbrbesmmfnad tieg ps@bmcsmtlffcrmmeiahes gaspaqxaldyopmtea’semgomfwruses that

normajg aét@alglp@éwtg a?ég %6efSt r d. %a%g%e§ gggu#_i%% l's;g‘%cnft c groteases are thrombin,

factor Céd, m@dsé I FEWpﬂ@iéﬁga rept trae *Tebgcce Htth nvitushdihegprotease PreScission

o B e AR B 0 P YR B R B Bl cision ar
espechiigptel@redst rep-tag, Flag-tag or GST-tag are preferred.

Sui tabl e exanples for TRPCs or variants thereof

enconpassing a tag are also shown in the Exanples. In
With r@epemrbodthmetonmf altdneativay thet firehproltesn foif rthed cpnnpleeiaﬁ the invention is a

es.a, marker or tag, rein th
oomafi oSG 35520 TRRAEN ReobPioalRaE LA BT o L Rty s
vananﬂthe@edfptﬁe idbh@irchadnggttye seqlenckaf SE)CHMDpIN@:‘aas:di@‘melgabove
site for an enzynme. This may be | ocated between the
TRPC or functionally active variant thereof and the

In a prefeked evibddigentTdfethe limantige obligatoyosdqiiehos of SECPIER Ni& 1 may be

furthefj:1 Hgf of eas&uﬁ%?f \xgy%einstlhte &ag%%%iﬁéﬁg%a%%ﬁﬁe%geec?fﬁér y the following
indice§?.)l(1[K§)g3O(QﬂgW%E\¢XMﬂ%@{WAmlR&GKSHKTICSEQ1IIZDNaD per S_ofn_ ;
skilled in the art ince th to rifie
- XikeXeXeEr GRERTSSS SERIEipAL st oREEra Be'a%ﬂ ?fﬁfég%& dgLyen S polar
(s@élﬂ?‘sVAﬁﬁa'S@rSEXGlrﬁ)atopﬂ@ie:cW| tba@(ﬁfahﬁm‘d( a@ldapféﬁlduéﬁ gsuch as Arg or His),
referre a of suit [ |c roteases
espRFBibReTeinbE SRrih SeqUFASE O?gé@ﬁa)? e pofFiEd in SEQ ID NO:2
or s'ﬁ@j)ﬂj:ﬂ@ &£tch Virus", the protease Pr eSci SSI on (Hurran
Rhi novi rus 3C Prot ease) ent er oki nase or

- XeTewgiergblydargen paniya Seiae peis spsidues(seeh as |'<§» Lﬁﬂ@fMeﬁband/OF
- X7W tléqprre?ecrgﬂft%éd?nﬁ i o?ne&‘)dqgaﬁtlcta%ﬁr?bblﬁﬁneﬁtﬁ@ ahlifcShcid residue (such

otein o e conp e Invention is a donmai n of
aSaGtul anshlehpr @ rcambln@h@n pbe & oplagpewral iegline Agifl fegidues (such as Asn

rga f)wrﬁere.ﬁ tﬁéipﬁ&.éu LbdceASttt, XEm‘é?lrbEaJ%Ngetﬁh% ﬁpéEQtnbeNo 2 or SEQ

avi ng uence of as defined
IDA¥OBe. In a preferred enbodi nent of the invention
obl i gatory sequence of SEQ ID-NO 1 nay be further
defined as follows, wherein the variable amno acids X
In a mpre prefaried embegimentof Blel pwemipn the sequence of SEQ ID NO: 1 may be

further defined as follows:

- X;X:X3X4Xs comprises preferably at least 2, preferably 3, more preferably 4 or even 5 polar
(such as Asn or Gin ), optionally basic amino acids residues (such as Arg or His),
especially wherein the partial sequence of X;X,X3X,Xs may be as defined in SEQ ID NO:2
or SEQ ID NO:3; |

—~ Xg is preferably larger, nonpolar amino acids residue (such as lle, Leu or Met); and
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i ndi ces: LX 1X2X3X4X5YQEVX 6RNLVKRYVAAI VI RX 7X8KT
(SEQ ID NO 1): - XIX2X X X conprises preferably at
WO 2ws5271 preferably 3, nore preferably 4 or eREHEB2008/008670
pol ar (such as Asn, or G n)2 optionally basic amno
acids residues (such as Arg or His), especially
wherein the partial sequence of X1X2X3X4X5 may be as
defined in SEQID NO2 or SEQID NO3; - X6 is
preferably |arger, nonpolar am no acids residue (such
- X8 rirdbpr%fer_b,lﬁly aoiorhlbhétiog_&lﬁcﬂ ngdic a)ﬁal)@pdlalar/mmfafhlaaﬁr_hqaad r(_esciidue (such
C I nation of a acidic.,and a polar/neutral .gmno ac
as; Gl 219 lpL | A cabEation i Ava PoBngUte) i prid fegifues (stich as Asn
aridvBerp aVhairdinéhg partialassiqnen@Caf K, Xesiad besas(dafinbd asSBQMDaW0:2 or SEQ
jié), wherein the partial sequence of X7X8 may be as
IDAPBned in SEQIDNO 2 or SEQIDNO 3. In a nore
preferred enbodi nent of the invention the sequence of

SEQ ID NO 1 may be further defined as. follows: -
The PB@P%%QM@ %B'ﬁﬁryarcge%de;?*@rfm{s|sylmmawzs§a t?‘é ,fO'fS%fge'r abl y

3, nore preferably 4 or even 5 polar (such as Asn or

~GE@n) , optionally basic am no acids, residues (such as
Aminoeidor  Hi s), espB@REY|y wherein t he 2AFYERSIYqyence
Alaniref  X1X2X3X4X5 mayoRlars defined in SiQtdaP NO 2 or SEQ
~IDNO3; - X6 is preferably larger, nonpolar am no
Arginigej ds resi due (SBY¥® as lie, Leu or NSC and- X7Xs is
AsparBgigberably a conphgation of a aci di &g a
P rp%ll ar/ neutr al amo acid residue (such as Gu and Al a)
Asparti¢ agidconbi nat i onP@#r a two pol ar/ neut3@dic ani no aci d
si dues (such a n and Ser), whergj he parti al
Cysm@%quence of X7X86?{€§ be as defi ned ir‘rr:é EEQ ID NO 2 or
GlutaiBE@cidD NO 3. Thep@amperti es of the amidio acid side
chains are summatized in the foll ow ng. i no Acid
G'Utarﬁ'gleari ty Acidi ty?%%rsi city Al anine no%g%r errn neut ral
Glycin®r gi ni ne pol ar basipolahspar agi ne pol ateutautral Aspartic

HistidiaCi d polar acidic %/St ei ne pol ar ne tars%l G utamc acid
B8l ar aci dic A uPY# ne pol ar neutral
Isoleucine nonpolar neutral
Leucine nonpolar neutral
Lysine polar basic
Methionine nonpolar neutral
Phenylalanine nonpolar neutral
Proline nonpolar neutral
Serine polar neutral
Threonine polar neutral
Tryptophan nonpolar neutral
Tyrosine polar neutral
Valine nonpolar neutral

The functionally active variant of a classical transient receptor potential channel (TRPC) with
respect to the second alternative of the invention is defined as that of the first alternative for

the first protein.
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G yci ne nonpol ar neutral Histidine polar basic
| sol euci ne nonpol ar neutral Leuci ne nonpol ar neutral
WO 9MPME9pb| ar basi ¢ Met hi oni ne nonpol ar neut r aPCT/EP2008/008670
Phenyl al ani ne nonpol ar neutl3al Proline nonpol ar
neutral Serine polar neutral Threonine polar neutral
Trypt ophan nonpol ar neutral Tyrosine polar neutral
Val i ne nonpol ar neutral The functionally active
variant of a classical transient receptor potenti al
In a pedraneelen(bbBfE3nthé furictsqigtactive Virtars ecaynbe akficgdhad ialseve, wherein

of the | [ LS hat of the first
the SGQP?%%%&%% Na]f el aﬁ?rsc{é%?%tnetf'ﬁt In a preferred
~ it @'Héﬂdéd“ﬁﬁﬁ\ $E'@ IDUO LI eIst & YD DB oY drarRbren@inbeacid substitutions,
defined as above, wherein the sequence of S

preferanlit @W@Pstd%f? Bt SnaRdeteratly Ho Sk 4l T rﬂf%fEGbilyﬁ‘t most 3,

eV rBore! prefeabif okt Y agh thasf pf@ér@bl@fﬁtﬂﬁoﬁq @mino acid substitution;
substitutions, preferably at nost 8 7, 6 5, nore

prejeEatbF SBF T ATOi0R tese GTNG 2 BsHiAieins § enSpRgivesamino acid
sUBYRUtiSPELId RPN Y at most 2 and nost preferably at
nost 1 amino acid substitution; preferably one or nore
Of of these amino acid substitutions is a conservative
— it RUeRR PO a%WPéMréIH/tdceﬁ‘rnﬁ& TREId Red aB@ve&W or - It s
derived fromany naturally occurring TRPC (see above).
Conservative substitutions are those that take place
Consé%étﬂb”s@sfn@ﬂbrlns)’ aff th@gé 'ﬂ?atqglkedPIaE@%thﬁff § fél%h)gi()?@nhr\'b aC|ds that are
helr side chains and chem cal properties | es of
felateé ircthet gigel qhggusang CARTYIG! BIOPERies Eww of ssichiéarpifies are,amino acids
with b‘é(h&:rélc%%rﬁjal %meaa&p@gma chynghwrmon%%rr aﬂﬂ;m@mast.aeccr%.ﬁse with non-

alns, wt non ar aromatic sid hai ns

polar aneaTRdE §isle Gheins Wéh aecr@mdwgolarvﬁl@mcw witisgraliidg ghains, with large
side Hhih8 e {dafrggneséﬁ@%sn‘@hﬁ%n@cﬁnséw”at@?gaﬁgmfynqﬁmcludga% the peptide. In

conservative substitution is Inc e pept
anothg¢mnembodiment, two conservative substitutions or less are included in the peptlde In a

further embodiment, three conservative substitutions or less are included in the peptide.

Examples of conservative amino acid substitutions include, but are not limited to, those listed

below:

Original Residue Conservative Substitutions
Ala ' Ser

Arg Lys

Asn Gin; His

Asp Glu

Cys Ser

Gin Asn

Glu Asp

His Asn; Gln

lle Leu, Val

Leu lle; Val

Lys Arg; GIn; Asn
Met Leu; lle

Phe Met; Leu; Tyr
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anot her enbodi nent, two conservative substitutions or
|l ess are included in the peptide. In a further
Wepwads29eht , t hree conservative substitutions BET/ER24E8/0083670

are included in the peptidd4 Exanpl es of conservative
am no acid substitutions include, but are not |limted
to, those listed below Oiqinal Residue Conservative
Substitutions Ala Ser Arg Lys Asn G n; His Asp Gu Cys
Ser Gn Asn Gu Asp H's Asn; An lie Leu, Val Leu lie;

Ser Val Lys Arg; G nThiAsn Met Leu; lie Phe Met; Leu;

Thr TyrSer Thr Thr Sgg.  Trp Tyr Tyr Trp; Phe Val lie; Leu

In the context o Ert he first and second alternative of

Trp the first proteifiyrthe TRPC is preferably sel ected
Tyr fromthe group C?Psi?ﬁ%,i ng of TRPC4, TRPC5, and TRPCSG,
y particularly it i & C4 or TRPC5, especially TRPCA s
Val or TRPCA0 or TRPE§.Leln anot her preferred enbodi ment of
the invention the first protein conprises the sequence
L RRHHQYQEVMRNLVKRYVAAM REAKTE (SEQ I D NO 2) or
In thelLddONQItNDEN RISt KRS8 BINSIKATN e §BGe | fibstNiDo@)n, the THRRLisdpreferably

select?ﬁ\;@?md{?fgf’gfr&?ﬂgé@%e& %;R@@gi&%@d%d YRBRT §5%8karly it is TRPC4 or

TRPCS5, especially TRPC4a or TRPC48 or TRPCS.

In another preferred embodiment of the invention the first protein comprises the sequence
LRRHHQYQEVMRNLVKRYVAAMIREAKTE (SEQ ID NO:2) or LIQNQHYQEVIR-
NLVKRYVAAMIRNSKTN (SEQ ID NO:3).

It should be understood that in the context of the present invention, the TRPC may be derived
from any species. However, mammalian TRPCs, such as those derived from human, rat,

mouse, cat, dog or horse, particularly murine or human TRPCs, are preferred.

The second protein of the complex of the invention comprises or consists of the Spec 1
domain of SESTD1. The sequence of human SESTD1 is disclosed in GenBank accession
number NP_835224. However natural occurring variants are also known, e.g. one was found
full length in the human aorta cDNA library. Its amino acid sequence is identical to GenBank
accession no. NP_835224 apart from one exchange (H508Q). It is based on a point mutation
at 1571 (NM_178123) that can also be found in a genomic blast. Another point mutation found
at 1748 is silent. The Spec 1 domain consists of amino acids 233 to 381 of the SESTD1 as
specified above (see also Figure 1). In accordance with the present invention homologous
Spec 1 sequences derived from alternative naturally occurring SESTD1 may be also used. The
alternative SESTD1 may be derived from another species or organ or subject. The sequences
of various SESTD1 proteins are derivable from protein databases such as NCBI (National
Center for Biotechnology Information) and homologous sequences may be identified by

suitable alignment programs.

In accordance with the present invention the second protein may also be a fragment of a
naturally occurring SESTD1 provided that the Spec 1 domain is still present. However, the

Spec 1 domain may also have added (C- and/or N-terminally) one or more amino acid
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fromany species. However, manmalian TRPCs, such as
t hose derived from human, rat, nouse, cat, dog or
werges29particul arly muri ne or human TRPCs, arBCT/EP2008/008670

preferred. The second protabn of the conplex of the

i nvention conprises or consists of the Spec 1 domain

of SESTD1 . The sequence of human SESTD1 is discl osed

i n GenBank accessi on nunber NP_835224. However nat ur al
occurring variants are also known, e.g. one was found

sequefnlaéis nbe regathd itm ahp eahuratynocowrirgg SEBIFDH i Brederably| if ©namrrmoore amino

ot 5 S ASEEE Ay ST P STRAERE 5P, B By ST

(Ieadlﬂgl ta fragnentsTot @hintenas)l whichl mahiMaldy &ﬂ:ﬁ@)\pas’:saamtmnaads substitutions

e Rkd RS R e R)CHRERR, BB Blegsons o

defineabwveaci ds 233 to 381 of the SESTD1 as specified

above (see also Figure 1). In accordance with the

present invention honol ogous Spec 1 sequences derived
Additibil‘lalm ﬂhlet%bﬁra?d br‘b&elimﬁfayraa?dd ahconpass & ntarGieSF Ry, mma ylefirged in connection

.. .al so used. e alternatLive SESTD1

with i 5554 810 S o R PG g SHTBPISS G P LT o T BT LD D fragmens
theredfand GUS S BiER Bk iUstaeidia Fagureder i vabl e from protein

dat abases such as NCBI (National Center for

Bi ot echnol ogy | nfornmati on) and honol ogous sequences
In andtB¥r prefr@@rdniddetlerdtyof she inkbhttbnathe gaOERE protedry tamiprisdsror consists of

e BT SRS Mt b S ERTB ey BF S Slelass

occurring SESTD1 provided that the Spec 1 domain is

still present wever , do | s
1t shll bo 2HBEFORS Rl 416 RORERPEFI Y5 BN TRyr DoagERED! may be
derlvefl)C Wr@ﬁﬁ@bl?%@@leﬁot-loﬂv@l/@{ eflarhmaddry SESTW1R! Isyicle U thdsegderived from
Preferably, if one or amno a

numage delerERSes RUdeR 105 8. SBRTEHEN (174 Heyﬂfrespaqwman SESTDI, are

prefe&gment s of naturally occurring SESTDL (leading to
fragnents or chinmeras), which nay al so enconpass am no
aci ds substitutions (preferably a |imted nunber such

A third8spitt bPthé Glvendrefeitablo/a eRDSRIMTOIVPrisiigst i t uti ons,
as defined above. Additional lé the second protein may

—  a Hissproisie aRgainedaatene Kethegeniextof the PersentBYENAN,
- Egéyhe%tem Ju ael'ﬁné@ Sbbve lﬁtm@mt&tt%f e g@&m WEREdrodhd

I'es of a protern conprising S or fragments
- mehmboﬁetenmganeﬁictloagf thedirstldandshe aecmdlpnotmngure 5. In
anot her preferred enbodi nent of the invention the
second protein conprises or consists of the ful
As ddtae'legtdbOSESTdDmhysimmlnpath@pfﬁESTblglcahalyd biechemigalf rioleedf the members

tnOf :
o nEAHE sy 0y R WURGEE QR Rk B SRR BKEn@lycton e
contrdrqf_TsRFEQs asd smmwes ,maoriuatelg the SSESTaDeseqtsn@OhTag tedhsystem of the
invenfi&H %%?/dbg (&3 in order to elucidate the function and activity of TRPCs. Particularly,
mechanisms involving TRPC and SESTD1 can be studied by using the test system of the

invention.

A series of tests are known in the art in which the test system may be used and to which the
test system may be adapted. This may be a heterogeneous or homogeneous assay. As used
herein, a heterogeneous assay is an assay which includes one or more washing steps,
whereas in a homogeneous assay such washing steps are not necessary. The reagents and

compounds are only mixed and measured.
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human, rat, nouse, cat, dog or horse, particularly

rat, murine or human SESTD1, are preferred. A third
W@epens2oof the invention relates to a test SysSPENEP2008/008670

conprising - a first proteilh as defi ned above in the

context of the present invention, - a second protein

as defined above in the context of the present

invention and - neans for detecting interaction of the

first and the second protein. As detail ed above the

physiological pathophysiological and bi ochem cal role

fan |
In an 8?\985'&&%550 %\%sc%r'%l Hsﬁ_@gk%%%rgnnef %nrkeét'uﬁi/l RG o[r%éﬂt '2bsay). a DELFIA
(dissotiatiort entanzad lantirdnids fluako ARGso asaday‘,a @SR (semntillation prOX|m|ty assay)

» oo A1 AEL0% HIETSOIEBLah SRt o0, LE0koRARal, B ey (e
resolvedi Ifltiokedte Adkd r@aohardd:d yneigy TiRkSSer) I%asay callFder I(fjuorescence polarisation)

TRPC and. SESTD 1 can be st
assayp o AR AP EJRTEr, PR, HOBRET NS S8k MOCEE (enzyme
fragméRStofnpRere AN absayl b&’w@hybridﬁas&by ohatchienrhesdpregisitation assay.

may be used and to which the test system may be
adapted. This nay be a heterogeneous or honpbgeneous

ELISAas(éﬂbymeAShriRé@dln’lﬂﬁurﬂi Nsorierit e by basEalU Bsassa\aré Sofégred by various
nc ug s, one or

assay [ ' t i
como G g ek e 0 T NS L BB o oty or o
antlgeﬁ% al’&%ﬁigé al’éfforfﬁhfg élrEEIISN Bvalngs soiepstonasaraibedypitly specificity for a
and neasured. I.n ment
partiogat GG S FRORER P68 BER R EBLN: 1§ G5eefaen unknown
amounﬁtdbe&ﬂ@Ieﬂtlh@s@rﬁbl@ﬁ@ﬂﬁrﬂo@ﬂtb@mnd@ stifaey. Q)mdrthdarmOwashes a particular

i SRl B TR N, R BT B T uces  coocave

signaliRh @ 4 ERAHYeah )cortP aV fludrBsdanal Foit examnme oth¥@@dmple with an unknown
fl uorescence resgnance enelgagggtran fer&( assa
L

amourts ol igeR R FBMaBIized 9917 Ugha @MC@F%H'?‘FES"“” non-
speciflcHi} RS GRIBrofbAXb Nthé YsurasdOeN epkscifRaMAia capturE Gy another antibody

(enzynme frag ment conp| enment a_ two hyb
specifs@aliectare dB9R e SeNEME t.iﬂgws%y*faﬁgﬂ &e z'mpb"'zed the
detectlldmgrﬂ%obmﬁéheﬁoﬁﬁﬁfﬁg Q%@ﬁtb)exbﬂl&ﬁ&eaé?rﬁ@ﬁﬁ 'Hieﬁd@tfef:l@:frﬁéhnbody can

vari ous conpani es. Igpbl ochem cal tech

be cogRenilbNERioRR eﬂ%ﬂ%r%@ﬁ@ée © Shtesine) oaseEdaR anibody which is

ImkedQBtan&ﬁyhﬁ tﬁro‘éjgﬁml&onﬁgéff iH. fBeMee?ﬂeaEﬂh'&é’p tHevisIhteais tﬂilcally washed
| east one anti specificity for gartl cu

with agpyild gﬂ@,tprg@ntgsogjt@ggtﬁéﬁmo& apMé)erpm&oroqntlg@@ $ dhat are not specifically

bound?"A¢ef kb flndIWvélﬁthé@the ﬁBteU@kdéQ%?QdTBV%thb anénAaaticsubstrate to
a sample is immobilized on a surtface. One then washes

produge gafigible fanel, artish bidipatesehe yanidy of etgenThjtae éﬁwpﬁo&%}def ELISAs
utnhze'c‘ﬁrdméﬁﬁ% $ubsRBteS NRYIEh hé\Adr &%Q%’@rﬁﬁlo?‘ flderogembB sBbstrates with much

signal” such as a change in colour or fluorescene. For
higheesensiiividy.: t he sanple with an unknown

DELFIA (dissociation enhanced lanthanide fluoro immuno assay)-based assays are solid
phase assay. The antibody is usually labelled with Europium or another lanthanide and the
Europium fluorescence is detected after having washed away un-bound Europium-labelled

antibodies.

SPA (scintillation proximity assay) and the flashplate assay usually exploit biotin/avidin
interactions for capturing radiolabelled substrates. Generally the reaction mixture includes the

kinase, a biotinylated peptide substrate and y-[P**JATP. After the reaction, the biotinylated
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amount of antigen is immobilized on a solid support
(usually a mcrotiter plate) either nonspecifically
W@ 2009/03293br pti on to the surface) or specifi cal PGI/ERI088/008670
capture by another anti body7specific to the sane
antigen, in a "sandw ch" ELISA). After the antigen is
i mobi | i zed the detection anti body is added, formng a
conplex with the antigen. The detection anti body can
be covalently linked to an enzyne, or can itself be
peptiddetaes tastuled by septavitin. \in #me SBAdietedtip hstieptdvidirkiscbauod an scintillant

cos G5 g P R BRI BB EE o W o e

well o &dittillapcdntainiagmieroplatespOote ||m|$10b|hze]hthebnadw@eﬂérhisutesttrete is close
ecific ter t flnal wash step the

enouq@nottat“iep?% %'@O@P%@H%E?/H‘f A ddMRYeaR égrmyrmtl c substrate to

produce a visible signal, which indicates the quantity

Faor b i A5, LA SRRy PSS EELBS H1IALEE g eneray tanster
betweﬁah WRb Qg@MdbhﬁtéQSN(ﬁthSchtrbphmhn hé gkatted seats icain trahsfer energy by a
DELFI A (di ssocja gln enhanced | ant hanbge fluo

non- r%fg%téyﬁlo%gagge éiéog pglpepogBﬁlqumB %n acGpp o? fluoropﬂore in close

proxindifyt {t Q@llylﬂouﬁmﬁmy botalableedesvatd fIEbrEQcﬁBnuntherenargM inmsfer is often
| ant gde and t he Euro%/)l um f | uor I%E}Ee iis,,detecte
r

eferrad % PO MR APRES RERP 0SS RSB Ea U R SO g  not actually
transféﬂéd! hydfi@sesdeRée.( EREM is! balisleﬁn tbeOtG Elbte}tt ang a}L)anaiydprotem -protein

the flashpl ate assay usu I0| /
interapiansr SERPBIVA R CEarPin A1 PECIE BIBBR b ShPAgEss For monitoring
bindingesi&nalgroteinte aheet boondTprotdin € DNA, ud@Sf thBendéeqassis Iabeled with a

bi oti nyl at ed pepti de substrate TP. Afte
conory 48 {HELEEL NI Hb SR 38 DT RS SR PR Elep pre mixed.
Whensthé)eaﬁeaf}fbgérﬂ in &M uhﬁ&nﬁ%t@%&ﬁiﬂeﬂ%smﬁi i6 Qi@te%téddllpbnl di)nor excitation.
bound on scintillant containi 3 beads wh

Upon I c 15 BRIRRA TR0 SGp eg  2HCRDI0L A0 GFHERG 1 ipioxmity and the

acceptdt &his8ibn Q¢ prdtRmiRArtlydbsepiedt hddagsd of ey ﬁiatd’ﬂm@@cular FRET from the
m croplates. Once immobilized, the raoL1 i ol abel
t

donorslgntier aseenics. Stitahle ARSGR'S P FIRE L ARPMANT {ig art and the skilec

practifiéidMWiipbe& ablBgo RdSsel PELiRbIe dc@hbinatiohé? IRREBEBoth antibodies. As used
resonance energy transfer (FRET) describes a

herein 4AiMafPERC 1@ OBREITY CPEPRIBANECRGRREIPT \goresponding” refers fo an

accepiél IBRORRKE foicly %K)i‘hg & eRERIBA Ispetifurh tthateo@riaps withathe emission
can transfer ener a non-radiative |on

SpecteTh el FBNe. ddRAYERy DAL RIBTAEmSPRId rbes SEBpteBle. Trom each other.

Accor(ﬂr#éﬂlr QH@QX/ﬁlelé?\gﬁH PEirRliAXbMtHeY efrlidsRinC 8pétruml Of R a06§ptor should
nol ecul es "are fluorescent, the energy transfer

prefer@btyetw aldpastA0nmomare preferabli St eABLSq BRo RS éh'@?@}ysd nm, at least

100 nhd %flé‘ést 1 5@5%@9@r e tRE Wa¥le E?hﬂﬁéxnﬂ@r‘rﬂ@'tﬁé’excnatlon spectrum of
transferred by Tl uorescence. is a useful tool to

the derect and quantify protein- proteln i nteractions,
proteln DNA i nteractions, and protein- conf or mat i ona
chan For nonitoring blndlng of one protein to
Represgot ée derordherescentenaicties thiahcamhe used wib Vﬁﬁ@l&%@@tqréworescent

moietle@P G 8EREY t RcAnology include fluorescein, Lucifer Yellow, B-phycoerythrin, 9-
acridineisothiocyanate, Lucifer Yellow VS, 4-acetamido-4'-isothiocyanatostilbene-2,2'-
disulfonic acid, 7-diethylamino-3-(4'-isothiocyanatophenyl)-4-methylcoumarin, succinimdyl 1-
pyrenebutyrate, and 4-acetamido-4-isothiocyanatostilbene-2,2'-disulfonic acid derivatives.
Representative acceptor fluorescent moieties, depending upon the donor fluorescent moiety
used, include LC-Red 610, LC-Red 640, LC-Red 670, LC-Red 705, Cy5, Cy5.5, Lissamine

rhodamine B sulfonyl chloride, tetramethyl _rhodamine isothiocyanate, rhodamine x
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donor and the other with an acceptor and these
fl uorophore-| abel ed nol ecul es are m xed. Wen they are
wWEe@eesm97i n an unbound state, donor em ssion i BCT/EP2008/008670
det ect ed upon donor excitati8on. Upon binding of the
nol ecul es, the donor and acceptor are brought in
proximty and the acceptor em ssion is predom nantly
observed because of the internolecular FRET fromthe
donor to the acceptor. Suitable neighbors for FRET are
isothicb'ayamtej rerythmesmet |satm¢bdyh|ﬁatekiflbbredc¢jm adie'trtyilmeranmhé | pdaacetate or
ose, a suitabl e conbi n on .0

| e
other Bigifieh 3 TSt ToRg (€, 8o Gy P Dondt SndaciShisy fuorescent

moietias Gan Wer etpinad fog erarapiel from Moktulas Peobes glndtioh adity, OR) or Sigma
or f rescent noi ety having an excitation

an accept
Che"@ﬁé@?r&lﬂféﬁ erl aps with the emnission spectrum of

the donor. However, both signals shoul d be separabl e

m each ot her Accordln , the wavel engt i m
Alterngha e el e TuRES e i e Foianee oLy, et d i HEH Tay be used
for thedtesf §/stdrh )bf e paésér@aﬁ/bnﬁ&h HTR-FHETQmWéﬁfRF adrhy-rédoNed@dribrescence)

SucC

50 ast . at | eas 00 nm or at
and 1 ERET SEHSHIR P BOBTbITAgn GIER/BP Gk PROVEESUTR Sl of TRF and
the héi6geneols @ks@nfcﬁmaﬁbf FRETT. WhiR HREIthasl:’ﬁﬂiaﬂ§€lﬁeﬁtdéé%rlbed above,
donor fl uore %Snt nmoi eti es that

an be used w
TRF (96 25yan 286 L6V q o BRS R OanBANEES phamHgier donor with long half-

life. SLIGHNORGY fdr TH- EHETfH\dkﬂfeeéﬁﬁngst dinei fighthXeibié @Hélates (cryptates) and
h coerythrin, 9- acrIdIHEISO%BIOC anate, Lucjf

sorme vhaT e\ AN SOTRiRHaD. WOIToEam M9Ks, Aleaett Bie 31 she micro- to

mllhsel:ondjtlﬁé'réﬁgﬁ éhoﬁﬁlhldh therefore, also allow the energy transfer to occur in micro- to
-di et hyl am no- 3 g -i sot hi ocyanat o henyl) - 4- net hyl cou

mllhseﬁa?ql qne E‘?fp‘?ﬂtﬁd(/:'l FeSCRYt%e Lﬁrvjrea Iatgﬁ| ave been used as energy

donoré- .acmtearatéd%eéentlegotrmeoearaﬁ@h@smé&)%mha%@es Hokidel @8inGrium (Sm),
acid derivatives. Representative acceptor fluorescent

europiy] ) JETDIKE B TH SRR W DX eseLes @b el seReigBhelophysical and
spectr*é%@@peﬂh% | léx@s B?fén@%ldés%rg%ﬂ Rt intblesBf fifor8scence application

I ssam ne rhodam ne B sul f onyl
in biolggy- o?ﬁe&li'callyetﬂ?ednlﬁvﬁyq 'W%&&?’ﬁeﬁesh'f&é%ie&ﬁ%ﬁ'&t'@g emission half-lives

(from H’&@'ﬁ&bﬂ& Pl rﬁm.tsbwfaxﬁw%@ coBpieR @ Foretrh SRl AGBPRYEs.
uoresceln di eth y enetri am ne pentaacetate or ot her

chel ates of l|anthanide ions (e.g., europium or

uSuam/ear@meohrd?ﬁ@m{or@sn&eq%aras%cfebvéfy %E%Fncmabeéllb&%c%é%nm (APC).
bt ai ned, for exanple, from Ml ecul ar Probes

Su'tabé‘?] Ql?fé'ﬂﬁ thTB:rFt’%ET aRyvebps sreppiorerRENTIseribeshin WE98/135#0s

MJ). Alternatively, tinme-resolved fluorescence

resonance_ener transfer (TR-FRET) may be used for
Fluor%ﬁ@"%@q'arﬁaﬁe@%ﬁs}bm@ FeayeAfe PPRAYAIWIH USERPARAZEd light to excite

fluorestidht §@osTrBEa érédtlﬁ'@s fres@liisd ﬁhbé‘@fl@&@%@heﬁ%stﬁ@ 8B solution and

r|nC| hi s conbi nati on conbi nes

tumb'%é@kgn@mﬂje@éﬁc?éfhghtstodarecme depglarired. Yo hery tecabstrate gptide binds to
a Iargt*—zp(rgl*\flﬁ?(;écu@s]C |!§P§Rbl|xg“r5fés':§§ ?@t Bb&reahy, ké‘?l@nthgeéﬁlﬁbg’eﬁgpt remains

. TRF takes advant age 0 uni que properties
highly|pglarigethi des or any other donor with long hal flife.

In a further embodiment of the invention, the test system of the invention is adapted for an
amplified luminescence proximity homogeneous assay (ALPHA). ALPHA is a solution-based
assay which was originally developed by Packard BioScience. ALPHA is a luminescence-
based proximity assay, wherein one interaction partner is attached to donor beads, while the
other is coupled to acceptor beads, both with a diameter of only about 250 nm. A
photosensitizer compound is embedded into the donor bead. With this compound upon
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Sui tabl e donors for TR-FRET include, anongst others,
| ant hani de chel ates (cryptates) and sone ot her netal
wo p@anskoconpl exes, which can have fl uorescent P&i/EP100$/€)8670

inthe mcro- to mllisecon®l tine range and whi ch,

therefore, also allow the energy transfer to occur in

mcro- to mllisecond neasurenents. Fluorescence

| ant hani de chel ates have been used as energy donors in

the | ate seventies. The conmonly used | ant hani des
illuminatich witk Imnbghtm(@‘ﬂ)elenem ofpbent §&UNM, eeblentinxygED)is eenyerted into
energ)z—ﬁgtgg dyrfsjllm(a:g gg@%ﬁf?gfén Egeée%cte?t%?cdeahcls in proxm}lty the singlet
oxygeh aiebhyemwrﬂrwt @r@wfngrmjsxgnah nftcmnesancﬂ capcént@rdmsi@ane drought together

(ca. ZSQ ﬁwﬁe)C%{ foﬂ)gﬁfa |nqgr%8t| ?F He ?t@f{h}éd 6&?\3@@@@4? e singlet oxygen

releashdltfy— thevden((rf beat mutcatenssecblndrsestcenqa/ﬂluqremoqejs)aswvenm the nearby

scoo R o oL igh L 254 100 S HESEREE T AL e nosconce
signali is cletettedain aphujteldle yraader. FAP@)are SeidilalbegadatgahLBHAechniques, see

uimag ) 43387 BV E AR PSR ZhBUER 3 “hased assays

are assays whi ch use pol arized Ilght to excite

fl uor escent substrat ti de t| ola .
EFC (A EeaRer i B TPt e aihyd R Eobitent R tp can be used i
particdau sornigigh teroaighpatestréerging dfocdu&munés dEipo | ERC ssday Whéeased on an

engin%q?%%fl:ﬁé%@%@%so rtézyg}ee g'} rt];j;%at:‘él lstgl&gﬁ%g{’aeq gcutlhgn ﬁn(zgr%e acceptor

(EA) hngyhthe rmmmesdhmcgh{@D)poNaem Zbel. frdgnnemté Lare hsa'parated there is no B-
enhodi nent. o tei tlon the.test stem

aalactpifens Fon <ol Rer brorah s gt 19oBler Y BBt Seomprement o

form getiaxemdyine. ThaEFOE3ag u&ma)an(ﬂm-ahﬂ\l)/te o@langéte i which the analyte may

o R B e R TS L B e R s o

the spREifX bifiding péieRy theNbBradialyteDtshjuidte rsaﬁp'ﬁblﬁ giappmerting EA to form
. attache onor ot he

aciive AR T QUG0S N BPERETA PR By ERB A e saugete i

boundnty aApebifit @FRIR) pictes, empevastatien @ithatid@&dpiengmtet hand there is no

sanai 0% P58 gk R RSB PSBp e convot

for blrﬁmmfbrlthe&p@aﬂw @H\%&@ protein. Free GyalyicCRill releasé HD-bmalyte conjugate for
t oxyg en. no acce t.or is in pro
compiR gty A By GEN 08 S| HORTeBRbHBRR e BMELphal fee analyte
presemtfin d@gampeld acceptor beads are brought together (ca.
250 nnm) by the biological interaction of the attached
bi onol ecul es, the singlet oxygen rel eased by the donor

Two- hbsﬁwl dchdeningt @S ad mMalBuRe ssieng R/ tébwq@s ruse@ EoCAISERRE prbtein-protein

b d
lntera%ﬂ?g[s be?/?r t}/rg éﬁeﬁ’l W%gl?ﬁ@ra@'@ﬁ%%cﬂm rbomca@g) gﬁé{een two proteins. The

premise BEHIRG GRNELt Bl B8 Alctivatiof edf efiwetrédim aemnetrajéln@(sr) fbf;ldﬁé binding of a
For re details rergardl ng ALPHA t echni %ues

transcipfiorp fckyr Qo am yepireap) getivatipg |seaueneg. F
screemflg 6thedi@&hscription factor is split into two separate fragments, called the binding

@ngﬁ of two-hybrid

domain (BD) and activating domain (AD). The BD is the domain responsible for binding to the
UAS and the AD is the domain responsible for activation of transcription. A suitable two-hybrid

system is described in Example 1.

Co-immunoprecipitation can be used for the identification of protein complexes by precipitating

one protein believed to be in a complex because additional members of the complex are
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EFC (enzyne fragnment conpl enmentation)-based assays or
equi val ent assays can be used in particular for high
WO oosgIput screeni ng of conpounds. The EFC asBE/EP2)08/008670

based on an engi neered /?- @&l act osi dase enzyne t hat

consists of two fragnents - the enzyne acceptor (EA)

and the enzyne donor (ED). When the fragnents are

separated, there is no b- gal actosidase activity, but

when the fragnents are together they associate
captur(edcarqairvellmnti)canobé afemtifext. i e pomeomplegeEF@caskaund to the specific

tilizes an Iy el [ h - -

antibo ,yark?er%ovga ytguzk %8@&&?%& %e}pﬁtg%wrt& gntﬁ)%ag-\%ﬁmg protein
attachad t@a salid smmxd)yt smch raecaep&garosel beatl hEhedesantibedywbinting proteins (Protein

A, Pr°§§ﬁ0%| %ro&efln @-gﬁ?ﬁg% Ilsllnlgdﬁg ?b?%%a%’ :a%d %%éjng?et § v!née variety of

antibotiiés g Abltunting itttk initial paptdrec bhg protpimsot proteih woinpéexc et solid support is

wash Gl SRBF31 Irgs8 eg pP Ot O B R G Do RS ung through the
antlboﬁyeWﬂBt eﬂlashm”g;i thbepr@cipﬁaﬂed snoga’lra(ls) dré élued anal gﬁalayzed using gel
et e

electrn%ﬁ_o& él gaﬁ?ﬁ%ggfégyf g\{esﬁﬁrﬁ &lg{t&ng? g)ortw EB@E% PF other methods for

ldent|fb|h§d;loﬁgltmrﬁ§ i the danﬂﬁe)aﬂ'ahyt@) imrhlinoped aigitedioc - alsEdnxdlaEi method to

assesgi;ﬁhtg a‘t&%&lﬁ&étconﬁ pﬁt t!&l V\{S)é%temr@grlﬁﬁilc% munopreC|p|t|on is
descripe@#eBtample Bhe sanpl e. Two-hybrid screening is a

nol ecul ar bi ol ogy techni que used to discover

protein-protein interactions by testing for physical

In andthée prféran embodiphert of hh@dhmﬁob&ha\ﬁmﬁs\/\{br p:‘enéc&uhgsthe interaction
e activation

Th h
S, N O RN MY S —
preferbbIAEHOEpHEtIdPINTndSII-pliospRbR. Gmetméésruﬁﬁ@rﬂ&y In‘tmﬁeﬂge determination of

sequence. For the 0ses t wo- h SC
the cqnﬁ%ntf%t%?ﬁg%ﬂnﬁt%ﬂo']f%aqf%aph?'w&ar PeieThply q\%P@ Ligfgtol-phosphate.
The cérﬁct%_@ffﬁ{'ﬁrﬁmag aklmshdubai lhlrB§kbd’i@ed@%dtbr(nBD)'RBOdnodulator as described
actjvating domai

i the mathechter GPigenBe aomﬁav'%tj’r b Perig el st heihods f determining

concefPaRING of %ﬁ@@ﬁ&idﬁé @hé@hoﬁﬁﬁ(s\yqiref@mtﬁ pﬁc{js@ﬁéﬁﬁyl Wblsmnphésphate are
cribed i

well k@w}l %ﬁ%%@p rﬂe(rsaqq aeﬁ md&s@@v@&ngt = |0El)égéﬂ?ad phOSphOIIpld(S)

preferbig Nt pHospR&tIdYRIneSitdpRESINAt NP litI@EndY pRfitcdtipht ay N@.g.  column
one protein believed to be in a co ex. because

ChromatRgaRNin ST MABHSOPSIOT!hd UHBT dRealicenth el g Sdavaléng a PIP strip

phospﬂBﬁbl@éverllHS/ agdaptor bi @sla-AiPepipeWikling 694HY! (0¥ @XemPIfR in Example 8a
bound to the specific antibody, are renoved fromthe

and 8y JeRPectVelY) R PESfEEeht ure with an anti body- bi ndi ng
protein attached to a solid support such as an agarose
bead. These anti body-binding proteins (Protein A

Exempiapt teptsyeients aidengir bye fksr descripad 'alEixﬁfﬂP f$&d from
bacteria and recogni ze a wide variety of antibodies.

Following the initial capture of a protein or protein
Prefergbirpnextest pysterplis @daripp det hiol lRYBIRY SEEND. I s megiod a large

numbéredriﬁgélfﬁn;ﬁﬁu)ﬁdé’rs%&b&%d‘éﬁau%@@ﬁé frirpel ihYquaBstbr indditneY cBIRKBE or whole-
cell assays. ‘Cllyplcally these screenings are carried out in 96 well plates using automated,

robotic station based technologies or in higher-density array ("chip") formats.

In accordance with the present invention, each of the proteins of the complex of the invention
may be any of the proteins as specified in the above aspects and embodiments, particularly
preferred embodiments. It could be shown that TRPC is able to interact with a series of further
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anti body. After washing, the precipitated protein(s)
are eluted and anal yzed using gel el ectrophoresis,
wore@e/089ect ronetry, Western blotting, or any nREHEP200$/008670
ot her nmethods for identifyi2hg constituents in the
conpl ex. Thus, co-immunoprecipitation is a standard
nmet hod to assess protein-protein interaction. A
suitabl e test systeminvol ving coi nmunopreci pition is
described in Exanple 3. In another preferred
proten&l‘lﬁ’@:dbnmmgly, tifie telsesystere mayofurthérecameaiss &t drastiete ptateig selected from

{ t bet t f. {
e ol SESELREHL P YEBT LG 55 (BORROTEE IRl o o
proteipr(@PEABIPY, provsqruatainl yddjaceos itd aincpfinggrhddreain THHAZ1B), high-mobility

group &6(%8@'% {11%(1 IB%OIES? %O(Eigf%%ﬂﬁnrpgk%lﬂ%@%‘n?%r ?Eost%lnel (MKRN1), pre-B-cell

leukerplaeiemédbox iptevsagtimat prdydin |1n(FEBdXIBh} Eacpia betigeFhdlY-SAR-48, spectrin
n r at
alpha R AN ARG AN it DTS JRERITBOR Oh CTIERETRSP (SMC3) and

talin 2f(@LNSKr eeni ng a nodul ator of the invention. Means and
nmet hods for determ ning concentrations of one or nore
phosphol i pid(s), preferably
The 4db0os Prétkindyinay rblﬁbb@inerdhﬁsrﬂha’(yespétﬁﬁ welduitkblevin the preeailing test
person and i nval v

SySerh PR RGO E AGLRHO I e SPAUBRER Gl BB fplows:

phosphatldyl-|n05|tol phosphate(s) |nclud|ng

Defini 98¢t r onet ry Hovvever

Ankyriﬁ rb’pégtrdoﬁwa}i}h%phm Iprd overlay ass®RD3IY ar\mvwebé)

plate binding assay (as exenplified in Exanple 8a and

APO“F@BFO"?'@é’p'e@W'OQPSQte'ﬁr e preferr edAF’%@(ﬂ ar WNLgldd772
Brom dj L‘f’nt[té‘?l'nﬁ fiHg& dIntairieSCT BAgYRI N EXaiFpe2d3 [0 B

Prefera he test systemis adapted far high

High- mhbltﬁugrmmprgtﬂfre%ﬁkefglsomﬁntbhu s mEMRYTa | ald#58ERber of

Mako'&m)RW{gﬂﬂHg?rlp'??t%fant‘llt‘u aydl st lW I'\Il'(f"b | nw P]Eﬁh@@ g

ree or whol ecell assays. Typicatly, these

Pre-Bsel tmhemgshameomrinteedtiopt in 96 wel | plates using
protelﬁl'ft omat ed, robotic station baseg,Bg@&hnol Oﬂlnﬁ%z%gzﬁn

i'gher - den3|ty array ("chip") formats. I n accordance

SarcomatdntlghteprFSAEMB [ nvent| on, each of the pNM eﬂaﬁémf

boaendygeYlibd i n the aboka Mpect YARY.

Structerévménrn@matree opamrbrrmbmew pr ef esmma enbodwmavsss It

Talin Zerij es of furt her protel ns. Acco H eg,

systemmay further conprise at Teast one protein
selected fromthe gr oup consi stin ankyrin

The tegh Rxatem SeaY udDassd fonlh shet%vpmsweaﬁovﬁcree@rf}sdph@ef%%% modulator.

protein (APOAlBP) br onodomai n adj acent to zinc fi nger
domai n ( BAZ1B), gh-nmobility group protein 2-l1ik
In a friharspesh the @muﬂyentw&we\ar@ﬁ tRENCSthPh R SCrReatnsi AT 3 Fhec moduator

Comp,qwm)se r&- B-cel | | eukem a honmeobox interacting

rotein (PBXI P1), sarconma anti qen NY- SAR- 48

a) Cogtegg@g the test system ‘according to the invention as specified above with a substance
and

b) detecting a measurable signal upon interaction of the substance with the test system,

thereby identifying the substance as a TRPC modulator.

In accordance with the present invention, the test system may be specified as detailed in the

present description of the invention, particularly as detailed in the preferred embodiments. The
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al pha non-erythrocytic 1 (SPTANLl), structural
mai nt enance of chronosones 3 (SMC3) and talin 2

W@ TioMa3297The above protei ns may be obtai ned frPer/AP2008/008670
species as suitable in the2prevailing test system
However, exenplary proteins and their sequences are as
follows: Definition Gene name GenBank Accessi on No.
Ankyrin repeat donmain 35 ANKRD35 NM 144698
Apol i poprotein A-1 binding protein APOALBP NM 144772

test sRtamodayhe rRnadnpasset ih @ edlinar it mayere daetkfnee ES&ZﬂanB The test system

may 0T eriBB Aonealsplon SR NEeF IR BT BB 1 ARl ¥ Reasuravie

&gnalNW@lr&#lﬁﬁs Br fuitBbledbpbmtikre nereenti caleabiconmertt €bafters, g value, etc.) as

i 1 PBX| P1 NM.020 S i \Y- SAR- 48
wel o Shill Sorncdtrafion DYt et anaar A e re. e Bt

U83867 Structural maintenance of chronbpsomes 3 SMC3

AFQ67163 Ta NM 015059 The t est tem .
fter & Ui equsly W GO, Batsl s ahSate L BRPE IR defection of a
signal TRAGican@Ldbfahe® mterhétion df dhid hsasrnemé sbbshdopresent

invention relates to a nmethod for screening for a TRPC

nodul at or conprising the steps of: a) contacting the
In a ptef&rired ¥HbOINRHE 0f tHenigvérmiohtAe limfli@nté ontrassubReRice ioddtthe interaction

above _w th subst ance. and b) ._de tin u
betwed i i 38R G SEROIE PRIb RS JaIEs BopYh e dolPEd B otade. that the
proxmﬁbﬁ&if&lﬁﬁ fishan@ e s&tend ipkoteinds Eb%ﬁﬁdw meq@dmm ofl RB@nal and not a
| at or e \Nlt t he pr. es vent
signal gpunt e o) LeSHROSEREES sina ramecBlic The ndheion o signal may be
effectdd B RBEliMtEsCeddptdf Ae BEMpOIfert WEHYréiAMhe PRIXINhBUbfANE Yab®$s induces a
referr d enbodi nents et est system

| h
detectigy H5ob LB HRICER delerabie 8B ghay b feeyomdumngarent plggl. a change

in col&ry at RIBrestBAcd @thals)ésﬁa@mtlﬁﬁ}br%ycﬁﬁéra&ﬁl%‘ﬁle\/\'sbHalaTh@ﬁ‘slignal may be
subst ance un conditjions suitable to detect

mduceﬁietysumeé%qtlgn ?&'ﬁélabe*?hw efelteardabg] lggwrgjotpé)ne component of the test

systenﬁ a@@ﬁ@ts@fa@ed EIREdIh GAl tRN ¥ FAuierE BLCH Q@ﬁél@ﬁﬁclud@‘b\@d}lbﬂ@bel such as
as a suitable concentration of

), ory g g KB O HFuEBlS BHANCASEOn theeotasr e order K glecgproximity i
a scinfilafibh EQIREUSEMtiNatibM pfdxAnigOsYsagt TRE con@upéh&ﬂ@ha‘y%ncompass antigens

accesgglggtg\éﬁgbwgsr I%i)glectj I?neadn%n%%tr It(? Qet?a]::t FRET (fluorescence resonance energy
transfer, see above). In another alternative, one of the proteins has bound to its surface a
biomolecule capable of phosphorylation by a kinase and the other component has a trivalent
metal ion complexed to its surface, e.g., via a suitable linker such as nitrilotriacetic acid,
iminodiacetic acid or an appropriately substituted N-containing heterocycle, for example a
triazoheterocycle, for example a triazocyclononaneononane, such as 1-propylamino-4-acetato-
1,4,7-triazacyclononane. A chemiluminescent signal is generated when the donor and
acceptor particles are in close proximity, which occurs upon binding of the protein to the co-

factor (luminescent proximity assay).
Suitable tests and assays for detection protein-protein interactions are detailed above.

In one preferred embodiment of the invention, the means for detecting the interaction between
the proteins includes at least one antibody specific for the first protein or the second protein.
As detailed above, the isolated protein may include an antigen for a specific antibody and the

detection of the antibody. In an even more preferred embodiment of the invention, the test
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signal is indicative of the interaction of the first
and the second protein. In a preferred enbodi nent of
W@ b@jospoent i on the influence of the substance RPEI/EP2908/008670

interaction between the fiR&t and the second protein

as defined above is detected directly, i.e. that the
proximty of the first and the second protein is

detected by the induction of a signal and not a signa
downstream of the TRPC/ SESTDLl signal transduction. The

syster raoprisemtvel artibotigaaivherein the fiestfantibesty ibppeécifiefar the st protein and

ne S350 lndliECQURALI B ARSHE b L SH AL gl ol i

suitabléemedenbyhictsis gnditativepf e preséreei df lmra respe@ive compnagnt. Alternatively,
- e iognal., _a_r a .

ne <Ryl iy b FRSNE gL 00hy R LA Bl anuoooy

directdsly againet &et pomagf antitwdyadbkssecahdargi antibadyh nhagbbé used in order to

0 - of.. tes .. 1h .
cotecP P8 ok P8 E HPRIEHY, ohBF, 48 UBhM i g sebbicar anuoooy
The princdryde secosdbrplalibddy snayhbadaticldéd with amadrker asalefined above, for

nd_a suitab her, on the other hand in order to
examiiEy af R TR a8 Bl e of apaplfinESient frarer etc.
Alternéth@iynthd prateirsmmay excampass astagywhicH iseletentyidan @ith & soitgble antibody.
enconpass anti gens accessible to anti bodies |abeled in

a manner to detect FRET (fluorescence resonance energy
The tdst apstemrmag e wbovre p. mameartbathe pudficatom aystera,foothe saparation of at

oot RS ST REEAAPURE 2o 5 Bl 5Eel LR TRt eon o
compar@mpooketiie dwsplex bf theapeitdinenit détected. Eonpkangd, the ¢drsplex may be
ot 356 et Bt R, S Fnggeton, et anc v
complap piayp bé adetdgted b thé tpuesghebl- sfodrieakighalgomice sigasie | idicative of one

comp{rﬁaﬁé%é%ﬁ%o&@wéﬁé@ég%ghgaroggﬁtglp?ggé %mSI)é)%npcl)reexaample, if a separation
techni&rtrl]@I‘SOTieddanhiﬁI@-isdrsmﬁtc&blooné,cémﬁlebddfaﬁ@\?%mbomm,atge.deﬁection method
chem.| um nescent signal s, generate en. the donor
may tign lmiledt 0,108 OfEF (opTRRen) AIRAMEe N, BYISPIgN Mied, may be not
specif'ﬂf:f@tl_roﬁelmahe bjonthongntef stidre aprget gilqttrbgrfdrbﬁs,cﬁrﬁ@m@formation of the
um nescent ximty assay). . Suit e tests and . . .
compilge SGE SEettl BY | ' So IR N b it e fadiss FRERAGREDN gisinguishabe
fluorestehee Ineiikearbowkerelnthensreperekedfrth @obredtaneatmakeisheg. at the same

i.nventio he means for detecting the interactjon
area 45 G rpicalf of Be Aorinis Tiecccate i Bike Henimstgtiyor the second
proteirs RBAIpfiEE(sS ar détb&able rrdarker. oPefdralsly, theedstee®adofds dh&asdirable signal
: As detail ed above, the isolated praotein may include an _
involvegalSg 43 i oba SPRia FRIRAY PBBS! BAATSIRECIEEtaRdqT ghsRReric antibody
against e S8tioh®pebitein) 45 @Raivddedbover e preferred enbodi ment of

the invention, the testsystem conprises two

anti bodi es, wherein the first antibody is specific for

In a préRriedr shbedivket bf &rRdidvBRtiGEeRNIRPT nyaditdrSertiz@eéd iof preferably
econd pro The anti body may be | abel ed

impair%ﬁ%g Wthgb?té Bincig) o t%fir%iégfot% fethejsgcontproian-femgpulpipe of TRPC alters

the adavigsenee THPd hﬁqlﬁ@ﬁsﬁ.c‘_rrhe/a|t@raﬁmpsﬁéetivitﬁhtagrﬁéaédw§didh or inhibition,
t he above-nentioned prinmary anti body mafy e det ect ed

thus Wagmg@iqramp@l@geglﬁa Iy Va%ﬁ%qcm)pf thé TRPC, respectively. A modulator

enhancing, improving or increasing activity of the TRPC is referred to as agonist, whereas a
TRPC modulator impairing, inhibiting or decreasing the activity of the TRPC is referred to as
antagonist. The modulation of activity is based on specific interaction with the TRPC and not

the result of unspecific interaction with the TRPC (e.g. denaturation).
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directed against the primary anti body. The secondary
anti body may be used in order to detected the presence
W@R0000E29pY | mary anti body, e.g. when bound to tP&I/EP2008/008670
secondary anti body. The pri2dary or secondary anti body
may be | abeled with a marker as defined above, for
exanpl e, an enzyne, a radiolabel, a fluorescence
mar ker, a chem | um nescent marker, etc. Alternatively,
the proteins may enconpass a tag, which is detectable
In aneiheh peefeured nitedanentbafdine iMkenticasthesyreasurabiaysipeal useene or more
Iy n [ f
phospshgh d I%%Fer%lngtphﬁ e@sté{tlh I- r{@@%ﬂgp hé%)ﬁ%t%ggf) ?ﬁgépﬂ% i s are a class of
Iipids,l,amida arajbrtdoenponestesicdl idloginal roempiapes,crlong wéiaglycolipldshe:holesterol

and p&%gﬂg nlgf%ﬁ%hgtf qulﬁ%s&oqﬂ? heeXSL?rIstr%{eefgp q%r%' gﬁbrﬁbser‘%ﬁ %E)tlrﬁgs which are
involved enmtoeﬂ)psigmamg becawleutman toeoptedsphory(ated b;afac vanetty of kinases on the

eroRfL BB 8 o 5, P BRGNS HETE @t

conceofratiore cufomspomhmllpud(s)t heefecabb) q:hosphdlxdyhnomqbphmmataéé) may be

t he .caonpl ex. r exanple, if a separation technique is
deterruggga\%ﬁ}géﬂ?&eg g&é%. fic for one conplex of the

conmponent, the detection nethod may be limted to the

ot her conponent. Alternatively, the purification
In anﬁﬁlenoemhgmget ﬁbtthepf@&qmrtg festhegtse obfthe Haverdiepothentest compound
(subsf%HEeB %Sprgﬁlldeg eﬁgg% g@lt?tg £ %I{\erv\gﬂgll gﬂgp&ﬁﬁnﬁgé@n Henlib§ compound
Ilbran%mcb@g.a;g nltaaléy@6cmmwabc@wmmisgmamayefha@ar@%@ﬁ@@ from any of

| yor
multlpﬁ@'éé@&és |H‘€]§Jlﬁ$ %h%ﬁ%géﬁé?@ﬁéﬁz% n%@cn‘efslé;rﬁl ﬁa}l el ??/deUCts or have
been cfsnetrhteddbnmrebdnatpnalazt@aw@m@éhw'uehs tThey are Repedialiytsuitable for high
)

o] S 1y ST B SO SR cyEh L b st
or corgpeymals of awelticlar afesture kectugeaplank Is ﬁmcrnt@t aithitieo Bigesent invention
ne R SorbHind 63l B PLBIE B0 BTPEG RN RO Rvpeptces o
small prodfaglesed enbodi nent of the invention the TRPC

nodul at or enhances or preferably inpairs or inhibits

bi nding of the first protein to the second protein. A
In acqondhricatvath e abRPE fundtions of MBP&cmeathadg affthe lirvenRCmay be used for
screeﬁHszB}hlggrln a- Bgmghi%rra&re tlﬂ§ é?w%tidrvﬂreéfm d%%a?&tlﬁwlﬁgorendothehal
dysfunatiansducti on of the TRPC, respect [ veI y A rmdul at or

enhanci ng, inproving or increasing activity of the

TRPC is referred to as agonist, whereas a TRPC
Particoladyl e onethoganayi by used fersaréeningfor deredimsinegt fdnepreventing and/or
treatin%gghi\%r{i?é(\s%c&[apedl%egp g cgr&g%%gﬁﬁﬂoﬁﬂ ariég?t?%a"f\gr%m|s°'éhem-|i-geneomt|ma
hyperplasier idopathic diated ¢an@ommtay1d1ypattertsiw cerenéry syhidrome, heart failure,

renal %@ﬁ%’t rrélmg%srﬁ1 e\%{h%% go%eéé\ﬁ Ip:)lrpee ! tl(;frgtro E g n% grﬂr@n c obfstrP%tnve pulmonary

dlsordenvmopabhnct m}mmaayu hmﬂrtermognaacuts hypexior putmpoeary vasoconstriction,
mﬂaﬂﬁﬁﬂ@%ﬁ%ﬁ'ﬁb bRkand B Sthgss stk R9S(s). Phosphol i pi ds are

a class of
In a further aspect the invention relates to the use of a test system according to the invention
as specified above for the identification of a TRPC modulator, wherein the above details on the
test system of the invention and the screening method of the invention are to be applied

analogously.
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l'ipids, and a maj or conmponent of all biol ogical
menbr anes, along with glycolipids, chol esterol and
WEe@ve52931 Phosphati dyl -inositol is the substreCEEPINS/@S8670
| ar ge nunmber of enzynes whi28h are involved in cell
signaling because it can be phosphoryl ated by a
variety of kinases on the hydroxyl groups 3, 4 and 5
on the inositol ring in seven different conbi nations.
The concentration of phospholipid(s), preferably
In thepfw@puhgl trﬁyﬂareiserﬁshwmtnopheslpjstrae@st)y exayplee addtfgunesmedich are not

scri bed ab noth enbodi nent of the
mtend%?rt%grﬁlqm}e ?F@Pﬁc?g eoqre?erpg qvﬁ{)é%ntl on the test conpound
(substance) is provided in the formof a chenica
compound library. Chem cal conpound |ibraries include
are plurality of chem cal conpounds and have been
EXAMPLIESOI ed fromany of nultiple sources, including
chem cal ly synthesized nol ecul es and natural products,
or have been generated by conbinatorial chemstry
Examp®C Tt W st Swo-hyBriddY2HEs¢@reen alithy TRRCtaslbait f or hi gh
t hr oughput screening. They may be conprised of
chem cal conmpounds of a particular structure or
Endotfengy @yifdﬁct@ﬁ i€ bpidviet Gt Ibarthe mesbrucariss e har‘&tﬂJsa:awlavﬁsculan diseases.
|nven e,.che

t he con h the sent
Amo“@o?ﬁ!ﬁ'ﬁﬁn |Gr§r Bfay Si& Cﬁ'?‘é‘iﬁewé%l'ﬂ‘/ endo rﬁf& b’ngg%r'wé? nagssomated with
regulaﬁ?lbﬁtcﬂld’iﬁ!o&lédurﬁQie]bE@dHﬂt descwar Eémlaltlombdnexz woasibulento oxidative-stress
ce with the aboK/ func C,.. et hods

inducé] SRdeiralR GRS TRO e dl Sraha Bl SR Ty &

medi cament for preventing and/or treating a disease
i nvol vi ng_endot hel i al, dysf c ion  Particul ar t he
The MR GYOMARBIR 1610008 FeL BRI, MHAG T Kie M WaRpjo soreen for
novel Féi'r&giﬁﬂttheﬁgntéfw Wi thtth@%S/IoﬁglloaCQ@rrnﬁih@VamemRa’C4dl (288316,974) in yeast
cardi ac pertr

strain MO8t T'P'Fa I'SSE%%P&P" tﬁatb&géﬁ% éh% rglgstcga{gn factor GAL4 upstream of

four @@bﬂép@}éﬁ@@t(mszhwsst e@@ omELaprawadtMgsmr aaBslaf@arand protein
ure, renal failure,

fa n‘805| S; %a dl
expre?%%rbﬂ?wt\@frgﬂlrm auhagivaion Bif Geggiad b g ﬁﬂnﬁﬁms?'g} omains which
can bﬁ' SHERENy sé&lrﬁ’@ét(hleﬁispS' LEEHgYO Y Psg)t Anadven geﬁ@ﬂd §ystem to detect

POX]I C u non vasoconstriction,
proteip ey A Sa P R h A0, REr G481 SROSHEMIRE &1 AR (2a 615-974)

serve@%@etﬁt BB&ar, m\\é%éyﬂélrdc@uréé%‘ﬁ TRPG bariheR &listdut @8k to similarity with
yst em accor di nﬁl%o the invention as specjfied above

voltage gateth FRAREIS] o4 ProRRICcies PO RidMaAt oS Walsdpymake sure that

the dr&@mal%@é’&nlﬁiéé ajn| %é)rbrfybiﬁldgﬁ:%ﬂ BShent @takhﬂhdﬂgﬁfglm bait was
and t he screeni n%lrrret od of the |nvent| on are

consteysied; Rydfugingl by Sulsrypinua of meuring TRRAFHY (NVLe! Ep?ﬁéwﬂb & leucine zipper
domalnntﬁgf‘ﬁésolﬁleénssHoWnUtétd‘ @Eﬁ&o@(ﬂ RtRRrestiochNalbLay PES 2MBhg T, Kim PS,

re not intended to limt the scope of the present
& Albph\;l'emqgéh A switch between two-, three-, and four-stranded coiled coils in GCN4
leucine zipper mutants. Science 262, 1401-1407). The amino acid sequence of the zipper
(underlined) and flanking sequences is GGGSG SRMKQ IEDKL EEILS KLYHI ENELA RIKKL
LGERG GSGS AAA (SEQ ID NO: 4). This construct was finally integrated into pGBKT7
(Clontech, Mountain View, USA), leading to its fusion with the GAL4-DNA binding domain
(MTRPC4a (615-974)/leucine zipper/pGBKT7). Other baits for directed yeast two-hybrid
screens were constructed the same way with the C-termini of human TRPC1 (NM_003304),
murine TRPC5 (NM_009428) and human TRPC6 (NM_004621). For control experiments the
channel C-termini were replaced by the Enhanced Green Fluorescent Protein (EGFP/leucine

Zipper/pGBKT7).
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EXAMPLES Exanple 1: Yeast two-hybrid (Y2H) screen with
TRPC as bait Endot helial dysfunction is believed to be

w0 b@onsdoor cause of various cardi ovascul ar di SBEEHEBR2008/008670
Anmong ot hers TRPC4 plays az2eritical role in
endot helial function, it is associated with regulation
of endot hel i um dependent vascul ar rel axation, nmay
contribute to oxidative-stress induced endot hel i al
damage and is involved in endothelial barrier

A hunfalmrutirﬂaQﬂDNAT lisraFGEABRE R b ctiyNisuntais Wiswe OSA) expressed as a fusion
tech unt.ai n. Vi ew, for n

o the ARSI IRAO T AR PS PRARC IS e BLGF o e SPs dy Interaction
of theObaiffWRRG4 Sibtarp éﬁdtém95|‘bbghﬁDWB[D aid ADnanLOQwIeiﬁhepanal proximity

stemis base of the transcri
reconstftir ey GRSk CRLHPOR (PueoRR P HES SYURBST RhEls Feporter genes
These hifdved! ffidival\biLthe @&bﬂrdﬁt yéb&t tshrginr AHTGIBh eleeiiverptbdia lacking the

protein expressio g, and

cti t
otheriia eap el SbipdEin® A b PR (MRRGHIe K AP iSTALT Elifitpded (o the
expre%bﬁ@bbl&éc@@@éﬁ@ﬂ%@ cofit Detfetsrtdd W&sg:dlclrﬂggby cbnversion of X-gal

novel genetlc systemto det ect roteln r ot el

into ajbiiecPraestoRey M@THie f@&b”%@'% werprjabletegan analytigply digested
with thd RESHctioRdeftibpu8éddess BEdrRIAK T thatl dut the chNA m%%rt%( du)bf the vector

structures of TRPC channel s exi st but

due
multiply eiphiag istte: e esyling AGemgatseUerrRSePRRLPY ge't #legfirophgresis whereby

fragm@ﬁﬁ@%ﬂo%ﬂtléé? siZ8IpFHHES (WHRISideNMEayBrel 8 oS iR e BRIy Sthe§ were tested for
that the protein assenbled in the physiological

intrinsiauPNAYBRAIRG ANGHE. (rRETBIRRL activiiy b cPiRRRoTeR ity dhp unrelated
enhantéh‘d fg*r'éérf‘ fudrBScdat tp%tghnf'f@n AedirdaNGictbRE @i \ﬂ/&!MaQbﬁt%ﬁéﬁwenzed and

| euci ne_zi pper domai n_that has been shown t

fused & edINiER EGF R e RRERPEEPEBIK T/ Laok GPIBBSIOTMER I preys that did
not lnt@é’@t B%p&lf&ﬂﬁWltﬁEW§B noAs@WvEQ)lﬁ l?ﬁi/%@ﬂABéYQﬂls plates. In parallel,

hree-, and four-stranded coil ed coil GCN4 | euci ne
prey @Iagrp@s hed diees. calpnsiprmed ewith fh@lbaimer?q wqrﬁere&%ﬁt% for growth on

Tro/- % )
Trp/ Lgéélé Siészﬁsé e ted. rlﬁ‘fe p@é%%d& HB%%LH/M Kﬁ \c(:ﬁ"l’é% l\\@l_r%ﬁ#glb%(sl_equenced

and t@@mmmomw@dmh nb@pk dﬁfﬁ bsy WW&%T sQftware
The thr'nQﬁlabMa 'Mﬂﬁ?—g@kﬁéR' dBNA I?@WT?:I&@&PWF\@MW QJDN,& was provided

| toits US|onW|t
transf@rrrmgh lﬁ@ ﬁoﬁ@u ﬁN(\Iﬁﬁ%p@d was( &ulifigd 4p /gagugncn@h plasmld for screening in

yeast. ZFI%QE?{S/ tRQBWéZ JdetdhrltRld BR p‘a%n% Qflluﬁjdr{se&ft gd1yeast 107, andh 2x 107 on

y rid screens were constructed the sane way W t
LB/amphég@- platesi Mifteothayuware TRPated Nt 8039410 Thir .tfnﬁs nypypes of grown

colonib B3 L34REY a?\BQeglﬂféﬁr]n F%DX%BQB%Q%% UnIFSO(rCfLS %F Frﬂ' To obtain at

exp eri nents annel C-termni were rep | aced
least Zn Bamt@dur@@e@f lme@négrdemneprmwhm(@@rhbranebeion%amphﬂcatlon (3.5x

10° a%@)@%@é %ﬁﬁ%ﬁarfﬁf&&l{ﬁ@@ 4%%8??&/% anb;Bl feYwére s pPeddTén 160 LB/amp

ech untal n expresse as a T usion
agar plates G\S% Bettovagaroh’eddanid tryplane, \a% Bactpaeepexteagt, vﬂ% rNaCI 100

pg/mLt Qﬁp&ﬁ“n‘é). Rt #eARt mc&%l‘slt%n'd?%%rﬁftdeﬁg‘ were scraped into liquid LB/amp,
pooled, partitioned into 4 aliquotes, and pelleted by centrifugation. Bacteria were lysed and

plasmids purified using the QIAfilter Plasmid Giga Kit (Qiagen, Hilden, Germany).

For transformation of yeast the DNA-BD/bait and the library were sequentially polyethylen-
glycol/lithium acetate (PEG/LiAc)-mediated transformed into yeast (lto H, Fukuda Y, Murata K,
& Kimura A (1983). Transformation of intact yeast cells treated with alkali cations. J Bacteriol
153, 163-168).
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of the bait with a library protein brought DNA-BD and
AD into sufficient spatial proximty reconstituting
W0 b@ofsp9tt i onal GAL4 and thus | eading to the eREF/EBXDLINS6T0
of the reporter genes. Thegé all owed survival of the
auxotroph yeast strain AHL09 on sel ective nedi a
| acki ng the otherw se essential adenine (Ade) and
histidine (Hs). Mdreover, GAL4 activity led to the
expression of b-gal actosi dase that coul d be detected
Through ¥ esrnéll-sealie rtramsidayiation vibes DOMA-BD/béitgabs i introdweceld| indo yeast. An

overniségg\g@t& oEtﬁgggﬁéqarﬁﬁegZiefrc{)/lsgedlgg{bgg&&%?u'h ﬁg\éﬁrm liquid YPAD medium
(30 mgﬁtséddnﬂid 0r65gNdedrdpleRaseplentarRinixod, ethaoufmJyeadmtm@m base w/o

st B30 S "S5t Gy RIS AP ! Pt i
Agoo=CBA eﬂid’@iﬂ@@ﬂﬁ%n&oﬂh@ﬁ&i@)énngWCBCantn e ndd=citmis igrawth phase was

nted t
reach b (Rr D eHoP D P (9105 £oBRRES; 1R g ppendee 15200 L itrium
acetatel BUFREET (100 irfmaliAsCt ovmwmsychti anif EDTAY.i 16 wg DINA-BB/bait (3 ug

unr el at ed enhanced n n from
plasmigBq {fbr CEXIEEPIGRT ] Ve i wifcSF §E1 hefleinshiietei e BNA (rom
salmoh@&pEhe, %M\aaﬁuﬁlﬁﬁ;@éﬂnﬂﬂﬁ) moildd @Pﬂo/sﬁéﬁﬁ'ﬂahd thémakired to ice. To 200

AL o i RS BRI PGS (e fr s 000 ML LA 10 M Tris-HCL, 1

EDTA%WeR% ad®d arigtobdtsed ﬂJr @beﬁm gt BOTRIGdIks &lare PegYsHcReduTS2°C for 15
been cotransformed with i and were r

the b ted
min, FOTGEREn TeThSPEPGAY LI0OLL) TG aSPTERAL €L SelRLye Media, and

incub&b@NBOsC Forodhisast i dyagYEaNNRMsitRhed ﬁmmahé Dwe-ewmegiew on -Trp
and the sequences were conpared wit h dat?
med%.qe@'amfwsw%wmérpéev g6 R - 'ﬁ?é‘r'f’% %f%ﬂt the bait is

not mtrlnl?,fca{bMA(tﬂmd?rﬁﬁ Q68/or MaHSErptionaY R¥ve U@%btrﬂﬁﬁoﬂlﬁélwhdﬁldw the negative
transforned into E. coli BNN132 and was arT'P|Ier

controy yp¢toRREGAGT 7pPESRITd if 6P stk ¥pFiAgleAding dasole PG o the GAL4-
AD ihi ty@ést‘?’agln@@t QRign g%gn'ﬁﬁ/ Mt iy diprdks 0as 'dezK-lnl&a@tmg protein,

, on LB/ anp agar plates. After
cotrarmf@anm %Btﬂé%l balbrs ot éﬁ%leo@f@ r@@nst'tqﬁ% %!rﬁbgws(yﬁagr%mot survive

on _T,?pL&erllgﬁ/\pﬁssplg@gnt ed and resulted in 1.8x 108 coI ony
ormng units (cfu) per nL. To obtain at Ieast

3X
Single; RNATBRYRa Hﬁnﬁﬁmqﬂéw&eﬁ? uslednas IpRcaaleR fom Theh dellowing large-scale
transfbﬂnhﬁ'tl%hXMmfn@rA@D AR Ifb'r Tm@e 63er§?§h@-@@ltu?§s Wéﬁé’lré’(ﬁ#’erk&d to 150 mL

manuf act ur er cfu/ 150-mm pl ate were spread
~Trp mﬁdmso dme&nrpwab%pam iy el ML Falepp fukes 6“8@%&“’33?%%’581'@“ at 30 °C.
Next 8{%{%9 %tart%r édﬁﬁéé:‘;v@rey St%?éd 6liERE by cbifer tlon é@@nlmﬂ 060 x g, RT)

Icrlline) hrs incubation at

and re/ee:rseewdapé@ mlanmm@fuwa T'Hg gHgPeNsEB VRS, a%ﬂttptgpgﬂéld Trp medium
(Aeoo-BrHtsoo‘ks lahg %tlﬁrev@%ﬁtmﬁbh&}a@%rm g?&ﬂﬁ\rbﬁdéga\késoféached (Acoo=0.45-

cerl wer e asm ds purified using t
0.75).QTAE| $UsEPENFPRSWRZ @@'&'dﬁﬁtm(@ seyeral $9 Irakenfalesy rﬂitPﬁF) pelleted by

centnrd%%tlér{ éinr%f ORFRbINRB xY), Fﬁﬁ‘d Wuﬁ%d@\lﬁt %Qrﬁ@béloﬁﬂé’d tNQFer and reunited

wer e Seguentia pol yet hyl eﬁ%d hi um
in 1Oamletstﬂﬂé§3 deipazed A@ernéﬂeaweahlﬂ@ AT 2 Wﬁbay%taﬁ buffer (100 mM

LiAc, 4b v Hris U e annY 0N 28élis Kvere resuspended in 4 mL lithium acetate buffer. In
triplicates, 40 pg cDNA of the library were mixed with 145 pL heat denaturated carrier DNA
(from salmon sperm), 1.2 mL cell suspension and 8.6 mL PEG (40% PEG, 100 mM LiAc, 10
mM Tris-HCI, 1mM EDTA) and incubated at 30°C for half an hr at 250 rpm. After addition of 1
mL DMSO per tube, cells were heat shocked 15 min at 42°C, then cooled down on ice and
pelleted by centrifugation (5 min, 2,000 x g, RT). The pellets were each resuspended in 25 mL
-Trp/-Leu medium, reunited and grown at 250 rpm and 30 °C for one hr. After centrifugation (5
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& Kimura A (1983). Transformation of intact yeast
cells treated with alkali cations. J Bacteriol 153,
wase®oAsRY1 Through a smal |l -scal e transf or nat i onPCT/ER2008/008670
DNA- BD/ bait was introduced2¥nto yeast. An overni ght
cul ture of Saccharonyces cerevisae AH109 grown at 300C
in liquid YPAD nedium (30 ng/L adeni ne, 0.65g/L
conpl ete suppl ement m xture, 6.7g Difco yeast nitrogen
base w o ami no acids, 2% (w v) glucose) was
min, 2{008ng fRT); et tals Merglres(RpBndestlinut® mésTrp/ileg mediam, plated in 300 pL

o oA 1S e RS AA AR hefls 2°95 for 2 o

days. GRS 6bhips wirs vadsfeirbd te trepl- ll.eh/dﬁs'/mﬂezaghrWta aadh thcubated for 2

N A R T Tt T
positivé&eﬁ@ar@ @smésJIWefsarsol@wamcessqméd ViBG eestitee ttansfoiimatn efficiency,

dllutlor§ n’lé) tg/ﬂﬁgg\%&%g Sf?;{rp@aﬁa@ar éla{eg?@%gllé%gﬂragg g;'fu was counted

after ifduBASEhe htéOfor c&layd at 3PC. mL of the yeast suspension
1.2 nL PEG (40% PEG 100 nM LiAc, 10 mM Tris-HCl, 1 mM
EDTA) were added and i ncubated for 30 min at 300C

For th@elkigéla\ﬁ@fsﬁiabéﬁsséyh‘éﬁiﬁ@é bwd 2o fop/-Udu/Hisl.Ade agar plates were top-

e e T T

sulphai’e =so's), 5\%@5-Tgal nhéd”kﬁfa?wf&ﬁwa\%l@@(mlﬂlé))% ifEbaGid atBBEW Wto 12 hrs.
ium cotransformants with a prey grew on
Genefaﬂﬁ*rg?fwae RERUGhYVag Yisyally E?ﬁq\g: ed that the bait is not
i ntrinsic DNA-binding and/or transcriptional active by
cotransformation with the negative cqontrol  ve
For plasguehPrePgaligsT 7oy efist ity HEEYIBY oNeddh/hgut L0k agar plates and

posmv@?ﬁé&ﬁrgl iANheTR-§A18ctexddidse é@a¥ﬂ~éf@&§§usp§hd‘&ﬁmtﬁlnﬁl. Leu medium and
does not _express a TRPCA-interactin r ot ei

grown a4k BATARY GA0 WP T hevew eI ReTPed Ry Coalifg9alipBrand fpsUspended in

200 plf _Fiﬁ@ﬂﬁiﬂe? fé% ettt X- 1td0U9r oy &g, ﬂhodnmqtza@luwrm 10@ HCI (pH 8), 1mM
Leu/-Ade/-H s pl ates Si ngl e

EDTAL SRS o TRIHSCHRE o ARshe G524 ) aaL il HL aci-reated iass

beadsfv@ré Qwﬁélﬂaﬁdiﬂﬂ%eﬂ wRlle werebken BRUbXiNY thiy hiktird\After centrifugation
fusi on rar{ﬁslT ree overnight cultures were

(5 ming 13,999 o1 6-cRITk 15518k ohihe AdsOHBANEAA WEHELT NSHET oGkt 2 pew ube, mixed

with 19%Us%dlu?n 5&&% s%ﬁ]t@ﬁrhé BNeMdBTS |ILNEHERSI ez%d)tﬁérmfﬂ Ii)\IaSE}:Irempl'tated
hese starter cultures were

by corgBEiaBn6ymie 1PI00P tomt Rbh 168 S PeBSioBes wagedary &ingnol (75%)

d déﬁ@#@ﬁﬂdﬁﬂmméﬂw dT P 1 'W@Héhﬁ)ﬁm 5N 2WAS DNA
fled oided 10 600 M- iy e u(?TnEH(EA Beig) U5k |5} 2125 DNA were

transfqrmepsbsguemtrgmr?tlort fdo | bgeali dRAteEa gwmwrwage ly kanamycine agar
platesrﬁﬁ‘icrh%d I@@\%@%—@efg’amghﬁe@ anJ%%rnﬁé@B?H?'tﬁ@ d‘@%rep SPln Miniprep Kit

|V|ded onto several Fal con Tubes,
Qlagewad@?ﬂ GergaYk on (5 nin, RT, 2,000 x g), vvashed with
300 nL sterile deionized water and reunited in 10 nL
sterile deionized water. After washing with 50 nL
DNA ¢yclensefiHenciag deactinnstwere(payprmeg based on the dideoxy terminator method

(Sanger et al., 1977) with four differentially fluorescent labelled dideoxynucleotides (Parker et
al., 1996). PCR fragments, generated by using the ABlI PRISM BigDye terminator cycle
sequencing ready reaction kit, were electrophoretically separated, detected, and analyzed on
an ABI PRISM 3100 genetic analyzer.

Eleven proteins (listed in following table) were found to physically interact with the mTRPC4a
C-terminus in the Y2H assay.
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LiAc, 10 MM Tris-HCl, 1 nM EDTA), cells were
resuspended in 4 nL lithiumacetate buffer. In
W 2aoplos29at es, 40 ng cDNA of the library were nPGEEP2008/608670

145 nL heat denaturated car?ier DNA (from sal non
sperm, 1.2 nL cell suspension and 8.6 nL PEG (40%
PEG 100 mM Li Ac, 10 mM Tris-HCl, 1nmM EDTA) and
i ncubated at 30Q0C for half an hr at 250 rpm After
addition of 1 nL DVSO per tube, cells were heat
shocked 15 mn at 42C, then cool ed down on ice and
pelleted by centrifugation (5 mn, 2,000 x g, RT). The

Tab'eﬂeIYTE't%’eM%re each resuspended in 25 nL -Trp/-Leu

medium reunited and grown at 250 rpm and 3I®erke Bank ABeession
hr. After centrifugation (5mn, ZOOO% R-Ir& t he
Definigign| s were resuspended in 12 ni - e N um

I P35 ML al i quots on - Tr pANKRDGS Hi 3\”6491344698
Ankyrlﬂ r@% P@sao mn di aneter) and incubated at 30C for 2

A90|lmpr®eldéylsbln@@mt@m oni es were t rARRALRR eq NM_144772

Bromcidb'r?%m édij%d'\at“'?SS?h%fW%r%ﬁ'{aup' ares gRghg NCUDG{ER57088 2

nore ving colonies were tested with

High-rhbisilith -ggalpamrotesi 2Hikse Iaefgay band pl déMG@U of &%‘b‘iﬁ@ﬁve

L] IbUI ! EHLE T
Makorﬂwie”iﬁE'ﬁ%?rcﬂr%g{iil on effici 2:123 adl R ﬂgns of 6)133{49'2

Pre- B&eMemiaam@deabmxaﬂfemctlmg pro&ag:an pPBﬂ(Ié’s and NMeOZQﬁR‘éer

'FII \nc fa¥WaVl

cu ClILCI lllbuuallllg lllc pl S |
Sarcomtlgen 5180%1#114 r the b-gal act osi dase assa;/}\l”gi-%%%s??

SEC1@raﬂM/|§p@ﬁr|n-EbmémbaU/ Hi s/ - Ade agarsmﬁbes vvaﬂM 1?133123[0

awye '-v'-

SpectgpralRia. (‘B'Pie'%thro Vit S odi um ' dodecyi

Structeff'ag ﬁialdtéhaﬁ‘ic%? BrYrbﬁférstﬂ% de (DVF))smaad 1 nc Ubﬁt(ﬁi 163

Cup to 12 hrs  Ceneration ”i—%Fiﬂ4#%—pLQdHGL—MG?—————-—————
Talin %l sual |y checked. For plasnid prepdiati on fMYaP1R0R8:

ctonmes surviving on - 1T p/ - Leu/ - Hi s/ - Ade agar plates
and 15 positive reacting in the b-gal actosi dase assag
None \@irthese Sueipidadeas beerp descrinedybeferf inina@ch miinthe4 TRPE4 channel.

SESTRY %daﬁdb@% Fn%gi mTJ?@é(tu’}@%&elﬁ’t?él wﬁér%@tlchy artner because a domain

centr t1on, and resuspéended in

searcl ﬁm@rchief ueg &@()Brygnto@@ 0410@Drﬁgamcprotq|0 q&éma';r} qa@nqq@gons on the
fly. NQ?!E’CSA?/d\éL% EEE—A)V3233Q33‘18 rRheaek QJnCN t@Frﬁlanf E‘»Ebﬁgﬁﬂ%”hpld -binding

acl d-treated g ass beads

doma\NemeSEﬁzfﬂéﬁ (Eigure ma e corvsemeg $iee t-mosk isnkngwn, oy biegiang transport

[ After centrifugation >0 (5 mn, 10,000 x
Ce“u'grtbhéﬁgﬂdféggm of the aqueous phase were transferred to

a new tube, mxed with 15 nL sodi um acetate sol uti on

Severgafll%g%*ts 330e g‘ﬁéw ﬁ{l%@?o& TraP¢h H%I@{/Apﬂ@%)hobplds in particular PIP,.

tate ugation (30 mmn lg
This lém)s toTas@umaAthpeSEsirDo\faslr\mb/nem Vet negeltah@m@f TRFP &4y In addition to the

SEC1QE&EWH bﬁ?c@ﬁ%@m%ﬂ n[w%l\% agsrtg&itdrfg% g Iféd#ﬁ)g@klnTrEbéatWere found in

SEST&1eThesspdompingrare knowiEto owdiate baﬁelemr@ewen@r@@peaén@@re found in

B ar 25 plates and the plasm ds were
Severg‘ F%Fa%?g%gﬂ%” fied using the Q Aprep Spin Mniprep
K|

SESTD1 was found full length in the human aorta cDNA library. Its amino acid sequence is
identical to GenBank accession no. NP_835224 apart from one exchange (H508Q). It is based
on a point mutation at bp 1571 (NM_178123) that can also be found in a genomic blast.
Another point mutation found at bp 1748 is silent.
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(Q agen, Hilden, Germany). DNA cycl e sequencing
reacti ons were perforned based on the di deoxy

W@ egoatoseatbr nmet hod (Sanger et al., 1977) w t h PGUEP2008/008670
differentially fluorescent 30abel | ed di deoxynucl eoti des
(Parker et 30 al., 1996). PCR fragnments, generated by
using the ABI PRI SM Bi gDye term nator cycle sequencing
ready reaction kit, were electrophoretically
separated, detected, and anal yzed on an ABI PRI SM 3100

ExampRMBlhteradtidny/ies maEbmge«aommtrapma(d.a.st ed in follow ng
table) were found to physically interact with the

NMTRPC4s 35 C-termnus in the Y2H assay. Table 1: YTH

In ord@uIr @«sefm@em@ irdamktidic §ies 61 PRPO&fWitN SEsnDGanmdn@metam directed yeast
yrin repeat domain 35 ANK NM 1

two- hy/qél6| SHERAY tegi Eamnle ) msntger[ﬂ"a?g Yedmsereem iangiaimes with SESTD1

and vﬁfd&mfé‘m Il ﬁ‘ﬁwtfrég?neﬁwﬁnd bRERI orfeIEdtine BisdiB Experlments were
B032253 Hi g}s@m)blllt rou protein 2-1ikel jsq

performgzrmn@ms pSEERTPIR] OYVPM‘EfeForﬁ?QﬂPQQrP thﬁ%I B nteraction

site oNMHEHGA4BobRer B8t cohHicthard gama Ry ('ld%kﬁigs(tﬁbli}ﬂ)er) to facilitate
protein 1 PBXIP1 NM 020524 Sarcoma anti gen SAR-

cloningiM 033417 SEC14 and spectrin domains 1 SESTD1I NMJ78123
Spectrin, al pha, non-erythro fyt| c 1 SPTAN 1 U83867 )
By Ite@ttlwa shartening={i TRRG hiteements ve forpd Bisba smatiseguetagef 2§pmino acids

(aa 705691257 v»?asEluH?e MMdhelak M@ﬂ&e%t.brﬁl@ﬂﬁ ﬂmrl@ Pgih m;Eslm e 2). This

descri bed before to interact with
putatiGESFBT D3 binding sesusece isecansetved in @eééloﬁﬁ'gTBBPéﬁt'$°$Prm as well as in

TRPCsNt eraction partner because a dommin search
?Marchl er-Bauer A & Bryant SH (2004). CD- Search:

To v%ﬁ;?ttgéin ;&%g@h{}\g gt f?*ﬂérQ nO'BeFV\Ifé%nf KEsTNYCLRY CEFQPCQRS yeast was

revea an N-term nal SEC14p-|
cotransfqsingd mlthcﬁﬁngQ{bm tﬁm,(}ﬁmpf @ﬁR@Q@mﬂ?PCﬁﬁS@ mTRPC5 or hTRPC6

and pfégﬁscgrf g@gctﬁggrﬁd{ml‘ﬂe eéélté‘lﬂewteﬁ% gﬁe@ﬁlc%ﬂgratcﬂ&n§p§ESTD1 with the

. . f Several reports have shown
C-termiaglufita ¢fJMRREF4 arrRPT B@ﬁrﬁélgsl"b?) phosphol i pids, in

particular PIP2. This let us to assune that SESTDl is

involved in the regulation of TRPC4. In addition to

Exam‘:hae& GST pulldown

In order to confirm the physical interaction between SESTD1 and mTRPC4 by a protein

biochemical method GST pulldown assays were performed.

A construct for the recombinant expression of a Glutathione S-transferase (GST) fusion protein
in bacteria was prepared by inserting human SESTD1 (NM_178123) into the pGEX-4T-1
vector (Amersham, Munich, Germany) thus leading to its N-terminal fusion with GST. GST
fusion protein expression from pGEX vectors is under control of the tac promoter and inducible
by the lactose analog isopropyl B-D thiogalactoside (IPTG). BL21 star (DE3) one shot
chemically competent E. coli (Invitrogen, Karlsruhe, Germany) transformed with the respective
plasmid were cultivated overnight in selective LB medium (containing 0.2% (m/v) glucose to
repress protein expression) and subsequently transferred into 100 mL selective LB medium
(with 0.2% (m/v) glucose) resulting in Ag=0.1. This liquid culture was grown at room
temperature and 250 rpm to As=0.6-0.8. Protein expression was induced by adding 10 mM
(GST) or 20 mM (GST-SESTD1, GST-SESTD1-fragments) IPTG and incubation was
continued for 6 hrs. By centrifugation (16,000 x g, 1 min, RT) the bacteria suspension was
pelleted in 5 mL portions, which were washed once with 2 mL D-PBS (w/o Ca®, Mg®') and
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SECl14p-1ike |ipid-binding domain, two helical
structures called spectrin repeats were found in
WEEBYD297TThese domai ns are known to medi ate  PCT/EP2008/008670
protein-protein interacti ods and are found in several
cytoskel etal proteins. SESTD1 was found full length in
the human aorta cDNA |library. Its am no acid sequence
is identical to GenBank accessi on no. NP_835224 apart
from one exchange (H508Q . It is based on a point
storedatt &80° © roralyysdap inflrbédialeNV BatB 123t wWaat resmpeaﬁed) il @50 quntysis buffer

(contai’in?nrlp% ?rgg?rgnml)gsﬁgy )ta?‘#ﬁm h??%grglcggf?n%dn e ngcgrggat%h (lP)PS sec) the

lysatefwasnoenfrRbi¥zted SO den b 16,0de1x d andiéTC aed tHeesupetre:taImwasnransferred to

e ok ] ST B e i ot

(using¥£G2Y neaslel tiréatimbs befie et @pSEﬁTé)El waisthddad iaadilled up to 1 mL with

. Cter nal TRP s fragnents and at ed ect i
ysis bl ANeERIUPTREOR MR BETEF HEa R RRAg) Tobapatere washed
three in’ﬂesEWﬂmeB pL lysiopeer GSTausionpriteigs oburidie ¢hetstHidne sepharose were
d# ‘t.h ﬁ I site on TRPC4, nononeric bait constructs
use \%ché e é"d‘a(slsﬁﬁlngthe zipper) to facilitate
cloning. By iterative shortening of TRPC4 fragnents we

found that a small sequence of 29 am no acids (aa

HEK299 Reil2 Bansi@slyStrisfettaNivith QhdTRITRI G d-Oeinfih @y af:tunqength mTRPC4a
with full |ength SESTD1 (Fl ure ZbgaThl S

were. §ysedranciPreiFig ceRpREALRD ds'el g1 oy BERS RisiEiR, assay kit An

equwé‘@ﬁ% 4D pg%t@r Bio’@éin\/\ﬁisl added 1 GBPGE- GSU-SEITHY bblisd to glutathione
specificlt he interaction between SESTD1

sepharRpcjeg yrhst Mkt O VA GIdRe P B OB A TeHBT): Sepharose
was v@sh@cﬂ ﬁhr@é&mﬁ@s WikRRF¥00 L WERPEd R, andT RISy peed)d MB€dre 0dpL 1x LDS

| at ed on selective nedia, The resultsé& ndi cated a

samplgﬁé@?f (contaiieg 2cei bMESHInsieopsn. FTRUIish SRETRAY i Wesp added. Probes
were (ﬁéﬂahﬁal‘éﬁ CERI 1t 4tEd aHd andlyzediyaWRERrBblofSST

own In order to confirmthe p S|cal i nteracti on
For Vg@qt%@

ehlotiegTSEMRPIRG MiPFEdRARH Q”pﬁ'ét st geadiant cagls (4-12%) and

electrmwga%p@\%tb@ HRUPASEVOWS! SDH flirf g B er AorCSI AC150 V. Gels
for the reconbi nant expression of a d utathione

were Qlostpar@ftfé raaWrqeeiiiyse [fIrahape disiloh NuRAlpkc tTesnsienBuffer (Invitrogen,
KarisrQh& R?érﬁ'%n?)l/_ar'\d@eNd\/eQ x AR ckRsdPYintitidhdr A#iBruHe) (Germany) or the

t he 1 vector (Anersha Muni ch, Gernmany) thus
iBlot [Préa?dﬁﬁ‘?g“ {IpvitoaeTNKeEs N ALPCTTA bAC ARG esthe raankifagiuies instruction.

To ve‘?lﬁpttr%h@feﬁxm(eeﬁl%'té?ﬁ’s fornofﬁep%céﬂ%s@r ﬁehﬁ)ré}’r@@ferécﬁﬁélh@& with 0.1%
he tacﬁgrormter and i nduci ble by the |actose

Ponceaua‘?p Sglutian priamal Mynioht FRERaMA oS Mikand prepsivedye wasdpmoved by
washil(lgPﬁ?t?u W&, $hOmembrane was blocked with blocking buffer (Odyssey blocking buffer
diluted 1:1 with 0.6% Tween 20 containing TBS (500 mM NaCl, 20 mM Tris-HCI, pH 7.4) for
one hr (RT) before incubating it with the primary antibody (1hr, RT) (see below list of
antibodies). After washing it four times with TBST (500 mM NaCl, 20 mM Tris-HCI, 0.05%
Tween 20, pH 7.4) it was incubated with the fluorescent labelled antibody (45 min, RT) (see list
of antibodies) and washed again four times with TBST. Membranes were analyzed using the
Odyssey Infrared Imaging System (LiCor, Lincoln, USA) or the Lumi Imager (Roche,

Mannheim, Germany).

Table 2: List of used antibodies (for this and the following examples).

Alexa Fluor 680 anti-mouse (rabbit) Invitrogen, Karlsruhe, Germany
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chemcally conpetent E. coli (Invitrogen, Karlsruhe,
Cermany) transfornmed with the respective plasmd were

W@ 000227 ed overni ght in selective LB nedi um PCT/EP2008/008670
(containing 0.2% (mv) gluddse to repress protein
expression) and subsequently transferred into 100 m.
selective LB nmedium (with 0.2% (mv) gl ucose)
resulting in A60C=0. 1. This liquid culture was grown
at roomtenperature and 250 rpmto A600=0 6-0. 8.

AlexaFlobred 80 amtiprabisis (gmat)was | nduce clh\)aiyowddegsrmﬁle r@&r(r@f )

faVl ’)ﬂ rﬁ\/l [f"QT QEQTH1 CeT Sl

Alexa frluQrBH0; - rﬂb@"@bnt i nued for | E’@F@e”&a@%\ﬁ?# |C1l‘qr5 b5 }9.0.;

anti- F(LA@ FRbiy 9. I mn, RI) the Oxglrbhd GilbeREHld, UBAQS

eted in b5 m oortlnnq ich were washed once with

anti- @AmH[()an%)(w/o Ca2+, My2+) disdemirasdV\igsbadencseimany

anti- (?Tqylgl:m?/use edi-atety- I:abil_ p_ci i C%O (;IME%%HH'@&‘HM 250

buf fer (containing ' ySOZyne)

L sec) the lysate was §
anti- %-El(r%@)a%‘éfmf{%b@ﬁﬂer nat ant w§§ﬂi”9 Eltagr Wa@harpongf resh

anti-GST hetied on ice for 20 mn. ngrﬁai Mlmrm:rc;a}ermanflx 5

s-—ceptrify 30-mh—at X%

anti-HA ghtédbu M_ G Utat N ONe Sepl@EGeRs, AR QermangT €

with 500 M lysis bufffer (using a G7 neédle)
anti- ralbblb(goau) s N ddibsilled t he super antesmm Eim \é/dxttbamaHSA

ani SSfaSR BPSHIEPBom &l

(HRPREENjUGRE@d three tinmes wi th 500 m_ IyS| S buffer. GST

fusion nroteins bhound to nl ut

anti- QRSP ¥ 8147/ 1 Ebpith ) 146wNas s&ycgenie §8raing. Belgium

anti- T*FthF'z’éerEBd y tTansf ecred W T g, ﬂb"‘b’éfb%al%n{ ®rgemus or

enq h nTRPC4s were |ysdd and protein

anti-TRRCEMabkEt) i on det er m ned usi rdlarheneBdérupaleteisiaglssay

let +
Ki—t

An..ocmti val ant of EN ooy tint Al neat o
7\ cOurva CTiC \WA | [SAY} le Ul Al 'JI gttt 1l1 \'

GST or GST- SESTD1 bound to gl utathi one sepharose,
GST pilldoad aqsaysawbrmberfav'mdm foysorgirh uhé ehysical intecachion ddtvosen SESTD1
washed t hre

and TR BT P86 oA IR AL B O LOTRS SO P fgsombinant

GST-80STD1 Wes fiExS usamd ﬁulbdtfvfreove(remésmedIftmg|eﬁgt%rbTH%Eﬁ4a from a HEK293
oo SRR 0o S G5 e Ut P P et oy o

anti- TRP@4yZIﬂ|®oby/ cYéiateyr feigledtby tﬁm’pemslbefdindoioosESﬁm To circumvent this

re I Bi s Tr adient gels

probierh. B et BT A IGIEETIUAl 5 B EpaTa) BS| Yoo sadether pulldown
experibIVfQ?ﬁ?sI \‘?7% G’SJIHBEBQIDbUfnf tﬁésé ekp&ﬁ\emmlt abuld B démdsaitratadethat SESTD1

0 onto a nltroc ane | SI ng NuPAGE
and thﬁ'ﬁié?&f‘“%ﬁ'@f"“@lcﬁm %%'Pf "‘ﬁ?@FP&? Ger many) and a

Novex XCell 2 Bl otnodul (Invitrogen, Karl sruhe,

r or the iBl ot | pvi trogen,

Exa"ﬁ%i?fr‘m\ Qﬁ@cm{%? prg&%ﬁmsﬁggf‘g*é manuf acturer's

instruction. To verify transfer, the proteins on the
nitrocel | ul ose nenpra

The GSERYlIgOWM JPRIATR, (SRR WP'@@%%&%@& IIarW| ﬁg/%{ﬁgg mvestlgate the
interaB¥TESIfd ¥EWEAER MERPCEFRME SEBTD1. According to the predicted domains three

SESTD1-constructs (see Figure 5) were cloned into pGEX-5X-3 (Amersham, Munich,
Germany) and expressed as GST fusion proteins in One shot BL21 star (DE3) chemically

competent E. coli {(Invitrogen, Karlsruhe, Germany).

Under the chosen conditions it was not possible to purify desired amounts of GST-Sec 14 (aa
1-192) with the SEC14p-like lipid-binding domain from bacteria. Induction of its expression
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washing with water. The nenbrane was bl ocked with
bl ocki ng buffer (Odyssey bl ocking buffer diluted 1: 1
WaR0B/0829626 Tween 20 contai ni ng TBS (500 niM NaGPCT/RR20A$A08670
Tris-HCl, pH 7.4) for one B (RT) before incubating it
with the primary antibody ( 1hr, RT) (see below |ist
of antibodies). After washing it four tines with TBST
(500 MM NaCl, 20 mM Tris-HCl, 0.05% Tween 20, pH 7.4)
it was incubated with the fluorescent |abelled
seemeahtbi beddyic fetDactenia a2 They grew must slofverdhan baclbala;)ramfdrmed with GST-

e R0 51 AT A ESTIIE S,

(L| Cor Lincol n, USA) or the Lum |mager (Roche,

As the mg?petojhﬁsgﬁg b{qgﬁ)gf%-r&lllgmel’rféb%* a%ls?ggarg%ﬁ rbﬂ m&% isoform and

is h|grayssay$rww|e m@RPGBrwmItdsoed:tamﬁmtenmr:ndsreomiymr@abhannels with the GST-

inked SESTRF oaheny AEPGE 8 ol iREseealL Sofih b BRoayitn the firs

spectrinedombinnamd ircCSom8ERb{9l a Wwasakf Ibrnsitnguﬁbethet sequnld| dahoain could also be

obsen(&E TFE HrSieRE0ioh domaibarrms die e el &1t 'Ie gt} B one cannot
excludelpartidiganiog lof $ieg3EC 14pelikedipeidbinging domain (Fidtes).ant i body
coul d be feigned by unspecific binding to SESTD1 . To

circunvent this problem the smaller mMIRPC4 s
BecauGe inerwers usmableao 6&5@@7@"%&/& dxpediments fwithtthe SEQL14 @tsmain, a directed

xperinments wth SE I n.these expe it
veast BB RUPrE SCrB R, TR T CBE 151 S ofa, B AR ATvolvement of the
differenCSESTDH rddﬁnaiﬁllinRBCtt@ bisdingt Birae tISESTUEShstructs, SESTD1 -Sec 14

(aa 1%@”&%%%1@ ot ract Iteg@%ﬁtﬁ%ﬁ&eg) %?I&?ég%% Jeyere cloned

analogmdlyus erke Hé%lbt@d Qf‘ogilﬁﬁiz\sélri F?uk@ﬁ&fy&ﬁ&érﬂﬂg mdet @sb@dtWQGSESTm gene
RPCA s and, SEST ccordj he predi ct
g e YHAE SRR Gt e RGN Sjew,efSA) feacing to
their eRpreBsioh b bIuIEAds thX GALUABEVStvaBondimi ch, CGer many) and
expressed as GST fusion proteins in One shot BL21 star
(DE3) chemically conpetent E. coli (Ilnvitrogen,

The elﬁ%rin%dﬁ'leres@%f eeaﬂwamed Uﬁt&j?fstgsfb@ctﬂh(lﬁﬁrﬂm@@t@déltb; @fniﬁ'glgiréé:tion between
rify desired anpunts =OBC
SESTY] 3ndohe BRP Gl b lerRinsEdy SIS0 Sewer BAtg: SEE(Ap-Ike pid-binding

doma.dwgrﬁ@tnm‘/cﬂm tRghRI7)aThé MU tinterAacBdn bétveen the Spec 2 domain and the
expr essi onseened to be toxic for bacteria as theéi‘ grew

MTRPRAEIE-ETHNRE OPRENEHLLIURG £ RHNSPHP RXREMINGTHS W8T 8RkRONg enough fo

allow étﬁﬂvélgl)?'cé@ﬁr)sfor%_ﬁ y%ﬁ@@or?sélééhvé%ecﬁgah cBhtrastlthe HERBIASE-C-terminus
GST- SESTD1 . ped SESTD 1-binding site in

indepeRPbA TG O DS SRES b oRaeTRPER S PalB o i diRFies veast two-

hybridi fn Sirgibly $enssinsetormh thebBEped V&St @slidivf 8Rd the directed yeast two-
interaction of all three channels with the GSTlinked

hybrid gsegpridentify fignerfcs! demaip@s the ma ipieraGiprsids iR SESTD1.
strongly interacted with the first spectrin domain and

in sonme blots a weak binding to the second domain
Examplg a: §oimeyingprecipitation

The previous Y2H and GST pulldown experiments had shown that SESTD1 interacts with
MTRPC40, - and mTRPCS5. Coimmunoprecipitation experiments were performed to verify
that these protein-protein interactions also occur in vivo. As there are no commercial
antibodies against SESTD1 available, two polyclonal peptide antibodies were custom-made by
Eurogentec (Seraing, Belgium) and characterized. Anti-SESTD1 #147 antibody was directed
against a sequence within the first spectrin domain (aa 265-280, CRQRSKRTQLEEIQQK;
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observed. The first spectrin domain seens to be the
main site of interaction but one cannot exclude
W@ 200wi0s39pat i on of the SECl4p-|ike |ipid-bi ndi nBCTBP0$008670

(Figure 6). 10 Because we wére unable to perform

pul | down experinments with the SEC 14 domain, a

di rected yeast two-hybrid screen was enpl oyed to

define in yet nore detail the involvenment of the

di fferent SESTD1 dommins in TRPC4/5 binding. Three

SEQ BESKDY) codsantuSESTD SESEBIwSe gehdrateat bl -ih@R)njzing rabbits with the C-

TN al Y T ——

affinity puysFied et the iréspetiuerpeplidéy i nserting the respective
SESTD1 gene fragnents into the yeast expression vector
pACT2 (C ontech, Mouuntain View, USA) |leading to their

hSESERPRESheeHetSin® theSieotdr b@MmHAQﬁMr@@hi Kati$rome, d®ereiany) leading to
The experinental results con rma the first s ectrl

its eXpIEPSIPHag e Ig-tq@lqﬂd quxﬂrb;Prgteen rgﬁggj@tlrgt dlope of human
|nf|ueﬁ£aa/|mEF@H§&4ﬁgCYP¢Dm PPIONBA,; $anbsroos hp\rmm thlat (at +H1|9K293 cell line stably

SEC14p-1i ke i ndi n in.is_no vol ved
expregang e AuserBowddl 95eaI o (LT BoEbe THE e el Winsiow W,
Rama@ﬁé’?&irﬁn ang gdpen r[iERH@es . wamferasuussobsie)r) wadsiemtlystearsfde®t with HA-

ses TR s WAl AT RIS O N P 481S ROl U9 LAt M Nz, 50 mi

Tris-HOPM 9:aBritoh Ne 100 Ritebrefreheddivithl Tdnisletepre@até Ynhibitor) and the protein
interacted with the S ecB(‘SLAand t he Speg 2 domain in
u

concepiatiqq) wat felgryaed psip RBENESSTHKEunmary t he
results fromthe adapted GST puI | down and the di rected

For WER TRl Non 6814l o O S GOIE SAeeAlea WEreLipZAf Bnisis-1 s-HC! gracient

I @Q“@}Wﬁﬁ@i&@rb héralidah sOPardfed (B6& ExkHple HN&EH téstdd in Western blot,
gels ( own expergl nment SV aI%JI)a ShOV\(/n t hat gE\S@}D nte[

poth HbRART RINGHES DL BIRICHAREIS. g SR oE Jfeales (expected

size 78KPRY) | INRIMHRIoWEh oRREAIEIBI céIR arpéndogehbiad prbféﬁﬁ@o-mlgratlng with HA-
SESTE)ﬂ otéin-protein interacti ons al so occur in vivo

eWas &peooRized dHBP; 2Ibadies KYANEY YIPFES SRSHR ‘Brotein is nafive

SEST®V2iIh 2BbRon ttM‘”SE[@fD’ﬁ'éHﬁaéE@ﬂm il a7 aakd eSeVeRd] &ther proteins on
custom made by Eurogentec (Serai ng,

Westash bicd réppSRaFhnt qheg@gmlus@wdaamr%%ﬁvm“lwﬁlﬁ%eet@ated another

protelrr?vﬁtﬁadn afent 46 BESD KDA &XJ@ first spectrin domain
265- 280, CRQRSKRTQLEE! QOK; SEQ I D N 5) and

ant| - SESTD1 #148 was generated by imuni zing rabbits
HM1 %lfs%&ﬂaecéﬁaﬁéf&%%(rﬁmﬁgé’g&f)@ESKBMFPLE&MJ@% rﬁE@PCM& GFP-

bodi es were supplied affinity-purif

tagge@mfﬁ%%C% 3 p@law%é (pmtw@é@ntr% mt'vwscﬁhtﬁs\@@&eé@wwe& by placing
them Bnﬁ: VBE § @ i bR WadHirY Ine FPOREL wiiR i b FILUBScolas-PRBY(W/0 Ca?*, Mg**)

ing to its expression as a N-term nal fusion
24 hr@raﬁeretransmtlﬁnt fRell mempienas Weiensalatadgdnhs@pping s&liofrom one dish into

600 mlﬁgﬁ\'&gemzahon buffer (320 mM sucrose, 5 mM HEPES, pH 7.4, supplemented with
Complete protease inhibitor). The cell suspensions from four dishes per transfection condition
were united, sonicated (1x 5 sec), centrifugated (100 x g, 10 min) and the resulting
supernatant was further centrifugated partitioned onto three vials (100,000 x g, 30 min).
Membrane proteins were lysed from the resulting pellets with 600 pL lysis buffer
(supplemented with Complete protease inhibitor) per pellet, incubated on ice for 1 hr and
centrifugated (15 min, 16000 x g, 4°C). The supernatants were transferred to a fresh vial and
united. An aliquot was kept as input control and the rest of the lysate was divided onto two
vials. To each probe 4 ug of the first antibody were added and they were incubated overnight
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i nfluenza virus (HA tag: YPYDV PDYA; SEQ ID NO 7).
HVL cells (a HEK293 cell line stably expressing the
wore@easioni c M 1 receptor (Peralta EG AshkenazPCHEP2008/008670
W nsl ow JW Ramachandran J35& Capon DJ (1988). Nature
334, 434-437)) transiently transfected wi th HASESTD1
as well as non-transfected HML cells were lysed ( 1 nM
EDTA, 150 mM NaCl, 50 mM Tris-HCl, 1% Triton X-100,
suppl enented with Conpl ete protease inhibitor) and the
at 4 °@ bataeiotatero Ced hisatesiveate \gamhed dtoen foun éshes pergtrartséedB@A condition. Cells

rom &l i Febctpai e SoZbE VaZhblitisuBiEPenieg yitg Complete

prote@eamuardr) dedubaled-ci2Rg famtl hebad ceotpfugatdi [ &lrhip, 16000 x g, 4°C). The

T TR R SN

and tr&&sa'% dedciihéd aive. Nyﬁaia@SS((ﬁxp&ﬂéleok sepiherﬁ depadteinl @-sepharose

addi ti on, nontran el nou
suspefign JERPSSM Ay GFEE AT EHO ARSE LI RS o B et nypated 2 more
hrs atlaet hS@jHalr&Kédhﬁwééﬂednlﬂe)é tfﬁﬂl@gﬂlﬂ{ & ggugehax nééﬂlé apd 60@ b lysis buffer

t STD1 ddi t t T t ST
o, 55 52 5 el BT e 5 T il 5 Wt ver
denattMafds(96rTeP atiale Bénthifughtet R ddaraliize o by Wy esteanblot (see Example 2) with

o B0 b S, S T S B e T8 el ek ey prbing
with aB@RFLAGSHEWRPECHW)iahb ahhTRegged SESTDL and FLAG t agged
NMIrRPC4Ab, GFPt agged mTRPC5 or pcDNA3.1 (negative
control) respectively. Cells were harvested by pl acing
themon ice for 10 mn before washing themtw ce with

WhentjcﬂT Rb]§4ﬂt(‘a¢\dQﬁTNP@5 B@%ﬂ%%dﬁ)lﬁﬁ%"‘f{orwg-a\ﬂ ct8I4r BesaBESTD1 was found
ransrecti on e ranes wer e e SCra

in the REPGIRIASHRRITBRIES ot YR HER BBIGURY O n%'%%ﬁ%ﬁ faﬁ?%’nprﬁﬁ‘P apd by FLAG
and dﬁﬂgnmd%@ﬁ@m QsonﬁoanHEe,%ﬁ?sélé'b that, onﬁ}lékﬂr@éﬁéﬂt igA-SESTD1 but no

r ot ease i nhi bitor he cel SuUspensi ons

FLAGHRGRAC BTG Ao OB B 448 ST TV HOTRECUR igied was seen under
dlffere‘f'lﬂ bFe%%taWd:&ﬂ‘ti%ﬂ it as 2IVWRB)mudeIBivet fhdd @bRemiAdH e dpithtion with the

he resul ti ng supernatant was further

ion Ché@"r‘ﬁ'rpf‘?tﬁ'gét(@a“k?a?)tltl oned onto three vials (100, 000 x

g, 30 mn). Menbrane prote| ns were |lysed fromthe

resul ti pellets with 60 | ysis buffer
ExamPﬁjﬁpﬁlﬁ}Fg'ﬁPéH'"W'?ﬁt'%%§E§ED6PGPJ&P&ﬁ nhi bi tor) per

pel l et, incubated on ice for 1 hr and centrifugated

(15 mn, 16000 x g, 40Q). The supenatants were
For funetignaf @}ter@ethrbstadm@ﬁ G apd PEHiIR e, HMA csllilige stabiy gxpressing
mTR#@eawFﬁgHmmgv eargwsé 8Rglatdae rest of the lysate was

di vi ded onto two vi al s To each probe 4 ng of the

first anti body were added and they were incubated
HM1 (%ﬂgrvﬂ-:'rgrt‘rra%fe?leg%tﬁm ﬁge g’rﬁt@@ YFB&ohstyd /g LYY f@ctamme 2000. The

galne from four er transfection condition.

constrgel was fgeseraied by isserieg @ abalémt! ;f/ragmeabste@TF%R%F» &6® (Strubing C,
Kraplm%li(?lld Sk Q/st()‘?[ RSEIBPASHEIE @shom) lfbrﬁ:%ﬂ&h BF RoW AlF8RS Bhannels by

I ncubat ed on ice for
compl@émq’qunmglateé@ptlpmg if embrygoigobsainy, J4@p/ Gm@v 278, 39014-39019) into

pcDNA3.1(-)zeo. The YFP fusion was obtained by joining a Notl/EcoRI cut YFP-PCR fragment
to the channel C-terminus. 24 hrs post transfection clonal selection started by cultivating the
cells in complete medium (DMEM/Nutrient F12 (with glutaMAX I; Invitrogen, Karlsruhe,
Germany) supplemented with 10% (v/v) FBS (PAA, Pasching, Austria), 1 mM glutamine 400
pg/mL geneticine, 50 pg/mL zeocin (all from Invitrogen, Karlsruhe, Germany)). After several
days selection single clones were isolated by manual picking of grown colonies. One clone

was selected for further studies. Functional expression of the ion channel was tested by



10

15

20

25

30

35

supernatant was transferred to a fresh vial, united
wth the |ysates of the 3 remaining dishes and treated
wW@200d05097i bed above. Next day 30 ml _ protein PCI/EP2008/008670

A- sepharose or protein G sépharose suspension,

respectively, were washed and added to the probes.

They were incubated 2 nore hrs at 4C.  Sepharose was

washed three tines with a gauge 27 needle and 500 m _

lysis buffer before 20 ml _ 2x LDS sanpl e buffer
electrdphysibligitah neh8eels) Gwerent atddsities Bf ahemchelr and trypsin-induced ion

o B S G5 TSR, O Bp s L s
ClaphamtlDEC(dQOﬂgUE@e}l?émdi TRPESI fpn'gai hovel X:Eatlmmehfgml athammhalian brain.
e, SYESEE B S o bR, P, s -,

trypsir)l incbiMtastehb d|gmfaiaas,cu5&8§D&erwaladﬁmdndyldarttdmm or trypsnn in non-

recipjitated sanples. A very snall anmpunt of SESTD1
tramf&%ﬁ%‘?g%o eﬁi?em pitated by FLAG and GFP antibodi es from

control HML cell |ysates that onIy expressed HA- SESTD1

Changﬁ?s'ﬂég’fqgf% B?Iﬂg&?@qﬂg\?%gﬂg%”@ u%l qq?qg? g%ﬁr-@@nsmve lf'fuorescent dye
fura- ZDAM’J i(pitragemgKaostdhé,| Glérmdaﬂiy)was \wdehp)(Seﬁumblclamth%aﬂuorescent

exc:ltavq_r} dn?nogrem L Zpgilr¥a1n®0§h|g§]gtgovpc Ecar{?r &v%&%lengths while the
fluoreﬁgg&égleﬁgﬁégég_liﬁ?(n’ﬁom le“ﬂ;}la}tNé@ uheﬁa?fbg.adt i Dypicliydites rafo of the
an ce e sta ressin
fluoregqERERET AT oE RISy SBITesn 480 Fae Merb et ol s
were transfected with 4 ng mIRPC5- YFP construct using

p 000. Th truct generated b
20,008 o0 B0 GRS BEERD £PETe L EHEK BT REES. (G drRbpgm o6-wel
platesg(Gl}é" r?#l \Hrlﬁféﬁiha&?r’f(q%ggﬁalﬂé Kynd-, gr&m%%lh@m [ﬁE érioélfhbst confluent

ormati on of nove chan X.Su
monolaaT HE MSTRs PSR b QTS ToAT o, SXRCaTI AT ElaiATate tomposed of 135

mM N3E0 HImRPRE.)., satrﬂwplc@NéC*mM(CA(z@qo mieHEPES f wmgmase (pH 7.35)
obt ai ned by | ing a Notl/EcoRl cut YFP- PCR fr

and sqRPITRNEH RPN TEANIR0 T S %?"%e&ﬁeﬂsa%%ﬁv or 15 min at
37°C ¥ QOIQJL Eelrﬁébélﬁﬁhrséa?d’drﬁ%@%léﬂpvbid mt)hféﬁldan;e néedslifedi ® a benchtop

ete nmedium (DMEM Nutrient E12 (wth
scannirg, HOOGBIRT (Rabks MARSURGES1ERy) SSIpFisdrfbct St Hugigspence was
excitell Ut&%aﬁiﬁ’gsa( ﬁ’ﬁﬁnm%ﬁﬁl@smﬂn |6H§bé$saf)lteréd 81\419‘5 hﬁ\&dﬁh%pﬂﬁ@d at 4 sec

eneti ci ne, /nL zeocin

fro
intervaipgine: 42360 |e§i;'tﬁs'en N Telio m%'w'&ﬁ# Sisigh g Softiay<Pro software
(Mole&ﬁéregé\h SBEQéIﬁemL@ﬂ%%eM\% Qab Httatt@f fdry30T88¢ Bkefore the muscarinic
[ rown colonjies. One clone was sel ected for
agomsftLgaf tﬁ@%o's‘?&fgﬁ é’éo"eﬁm%?tivéﬁ"él reé%?re@’ﬁ% agpnishigyrsghwas applied with
the FERXNNRAetORS HoBSt&FbANe| afld aRpPYiAT eb@dké,Cala M1 receptors and PARs
measurenents. Current densities of carbachol

respe@twﬂys P hoRAHEURASP dr 26tNATER i HiEnSelise Aaspholiease Gé'a turn stimulates
a* i%'i@a\élaorr&wntéa‘:éew@i Bebrds (K ARPYhIRI s el saRitvaisHK Y FRPC5. Ca®

reIease from stores and Ca®" entry through TRPC5 is measured fluorometrically in fura-2-
loaded cells. When extracellular Ca?* is absent, the carbachol- and trypsin-induced rise in
intracellular Ca® is solely due to release from internal stores and independent of TRPCS5.
Thus, Ca® release was calculated as the area under the fluorescence curve measured in Ca*
free extracellular solution. TRPC5-mediated Ca®" influx was calculated by subtracting Ca**
release from the area under the curve measured in standard (Ca®" containing) extracellular

solution.
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Cl apham DE (2001). TRPCl1 and TRPC5 form a novel cation

channel in manmalian brain. Neuron 29, 645-655) were
wWa09/05876 pA/ pF (n = 10, carbachol) and 127. 8PCBEPB08/008670
pA/ pF (n = 6, trypsin). In3¢ontrast, no significant

currents were induced by carbachol
nontransfected HVML cells. Changes in cytosolic cal cium
[ Ca2+] , were neasured using the Ca2+-sensitive
fluorescent dye fura-2 AM (Invitrogen, Karlsruhe,
When CHAFBESTD1 awas debrexpreesid rinli ikt €Y Svvebe TREGSenedated Ca influx

excjt t 1,0n ft 0 d
rotow ol i, B nffRbol B Fuisin o 8, il iR CBonirol cete
transfeated mith ars unediated \peotginu (febalagesidasky @Al Laf hesleastes drom interal

sorsSh B RREAT oL DR M 538 Lol F0HABRRY seoon

seeded in black poly-L-lysine coat ed gl ass bottom

96-wel | pl ei ner,. EFri ckenh many
overepgasy A TARESTD 5l &1 ALt R Tk Hoviougy ooy SESTO!
(Exampiy 8) Hidarttt infiuendd TRPICS- raédiatéambzémflu&c'éthérufom iswhsittésied whether

Knock pEhE SR STED MHISEPERe=1D MG OCLe o DB TRESP g on.

suppl enented with 2 nM fura-2 AM (30 m'n 3700) and
esterif in 80

oo BB Eh b lPein  Hia pflyotFree sva

duplexgsasrieted dgaindt tifaht SESTDABBULCES (Dharieicon, s(eEUEX;es see Table 2).
ores

Since \'%Segaé%eﬂgg "f’aé]? r?gs E%X Xrlangfgethwgﬁlak%cfeﬂ?nwere ransfected in full

medluhO?@ng)ail‘p‘)Sfe‘%]dnﬁlgi Q;i%(ggn%@&géﬁﬁK@ﬂﬁuhé,deﬁnﬁhyatOrﬂy grecliposomes were
erval s The nm. exc t
formeg g caeed maragrectien SRy o MERy ek Bophiimgeal 3x10° HM1

cells/ZAAVivEiewEre Seieliima d-Woip RS ieeing\as 3080e%s tadfidenicy 3@xt day. 2.5 uL

20 uwéﬁéwziééééé'ﬁ%”%iﬁ?&@mﬁ% B oK S@ﬁﬁ?rg‘t?esm%{%% were diluted in

250 paaﬁarﬂsﬁé&t.&w Hédhhﬁe anb BXcubapse 109120 MishROQagchqlL Bipefectamine 2000
rypsin_co Vi a I\/I]Trecetors an
(atso bt 258 Spis ek it

or trypsin in

i V@%é?‘?'\?ﬂ%o‘i‘?el%"ﬂl\}ﬁadmg to a final

S|RNAC&$Hc§ntrB|WSc§ﬂmj hiRBBIE 43 hrid fdst ﬂaﬁiféﬁldinaSESTﬁaZWas’ anﬁis‘ﬁeompletely
om i ntracel | ul ar as. wel

esponse
mockegt SPVRLORD M HEBES (6 BAIL cEE e 4ESIonT SrRSRTPBE! 2 Lgated protein

(GAPBR] Wiis hotraMeedy (Frftfve 10y neasured fluoronetrically in
fura-2- | oaded cells. When extracellular Ca2+ is

absent, the carbachol - and trypsin-induced rise in
Table'ﬂstﬁQﬁ'uEHH%ﬁRl@@"‘ is solely due to rel ease from

internal stores and |nrlr=nr=nrlpnf of TRPCS5._ Thus  Ca2+

el ease was cal cllated as the area (RER¥idem@r |catalogue
| uorescence cur VEWELSEred in Ca2+|geeapenbr a¢aumbdear
solution. TRPC5-nediated Ca2+ influx was cal cullated by

siRN

subtracting Ca2+

rel ease fromthe an

SEQMHANO:t he curve

nmeasured in stanpgar@AA CARFAADMRAGNI NG) extracelll ul ar
i CAA AUU GUU
SsiGENOME Set of 4, human D-018379-01
SESTD1, Duplex 1 A: 5-P CAA UUU GCU (SEQ ID NO:
GAU UAA GUU CuuU 9)
(SEQ ID NO:
S: GAG AGU ACA UAG 10)
i AUU GGA AUU
SiIGENOME Set of 4, human D-018379-03
SESTD1, Duplex 3 A: 5'-P UUC CAA UCU (SEQ ID NO:

AUG UAC UCU CUU

11)




sol ution. When HA- SESTD1 was over expressed in HML- CY5
cells, TRPC5-nedi ated Ca2+ influx foll ow ng

wa@ppbiosari on of carbachol or trypsin did not PCT/EP2008/008670
significantly differ frome@é®ntrol cells transfected
with an unrel ated protein (b-gal actosi dase, bGAL).
Ca2+ releases frominternal stores were also not
significantly changed in the presence or absence of
HA-t agged SESTD1. Overexpression of HA-SESTDl1 in a HML

cell line that endogenously expressgssSEBEITND:( Exanpl e
5) did not influehEGARGHAKSAIAGed (€2R+ i nfl ux.
S,GEJ(Ij@,lEeéé} 4. himiR wess\mﬂuumet her knc ck-down of | SESTDL

xpressijon in t g TRP(B-018379-04
SESTﬁmc?P%X% Knock- Ptﬁ‘g s e&%‘h@?.@ed by

transfection of lIJéjLW'(* Uol off "8hree si RNA

dupl exes directed agai nst di ffer ent |SESTD1 seguiences

nces see rapte 2). [Since FBS frad no
ect on transfection gffrbirency, |4&13 s

were transfected in full nediumusing Lipofectam ne

2000 (I nvitrogen, Karlsruhe, Germany). Only the

i ROSRFSBEE 6TRY ol BRSO LGELE Ty, yropeiv v

silenciog| domtr2irsiRMNA [ SilsererRs bedativei Gontr@- Wl |IAnicrt)eor kposwimeg only were

functlont%ll)z sﬁgﬁi O/ﬂ ?IBQI ‘?PCC ﬁ%%{ﬁ%@ﬁtﬂ? “‘I=R|385 Weﬁ%gﬁ%t Ca** release

ution or %t ock 3
from intesyzt ctaree biter mrwddPABtamivatng@Gs mot sigaifisdrelytditferent between the

ovee JF5HT B RBP Y888 nd Aol Tl o caroac o
trypsinl asnsighificantiwasedapgd iiectelle ttdated ediths sb@:ﬂffd:i B ST 1asiRNA. TRPC5-
nml / L.

| 2.Si oncentr t| Q r 0 o -
medialseh e dpiPo i ORRE BTk sPhuBlol W51 erurs) B IaBes 28% 0 = 14
compateuo Mybclﬂﬁamﬂ%(ﬁéd?bbﬁls(cﬁ 4(9 aM3eidk ) =\ilde cerapared o eslisi taansfected with
f. el ated prot not . d . ‘.
contro?gil?g\l}rgnﬁ celﬁsa‘ggrée %,CIVi &t &D'W_%%WE/F _F%_ﬁ&?—ggglated Ca* influx
was regielcbd td 5ansf BEveh Wi Shedttbarddi pooloekl trahsidtded icBidAor 57.5 + 4.2% (n =
uns i fi c nonsi cing control siRNA
15) co g1 Sl Bl ReteReE i R B SR A ony o 1 i posorres
only were functionally tested in fluoronetric [Ca2+] |
S Ur enent.s. =i ndependent Ca2+ rel ease from
Exam?ﬁ?@%ﬁ"e%ﬁ%’? 8@555?&1 ML and PAR activation was not
significantly different between the three groups. In
nt rast  TRPCS- i Ca2+ influ W _ng. _
s tng IR0 Shirbiten o hsainn o8 ndt HED: deseied AR Gweniative PCR
(TagMaadunek KUnFieet 1S3, Maeahng ViUt B\p@ Dektz ISERHB). GligdNAclectides with
+in car

quore{éﬁ%ﬁegﬁ%géﬁge ergjétpég\ade 8 q&lgngpedzprgg/e E)ﬁtemﬂ?#ul for detecting PCR
produa@l‘wam@cﬂiem @chioioridizatief. RCR dvethblis App! 4,9357-36R) Idtalysis=of different

o cel]s transfec | t 0.contr.ol .
issued PRRESTORRSE. AR ESuls SOHBE M0l S TY RN S st proressed i
humaﬂ'ﬁ%@é(ﬁ@ﬁ@hﬁmﬁa% influx was reduced to 51.4 3.7%
(n = 15) conpared to nock transfected cells or 57.5

4.2% (n =
We found SESTD1 in a cDNA library made from human aorta and were interested to see in

which vascular cell type the protein is expressed. Hence lysates of human primary cells were
analyzed by Western blot for SESTD1 expression. SESTD1 was present both in aortic
(AoSMC) and coronary (CASMC) smooth muscle cells as well as in aortic (HAEC) and
microvascular (HMVEC-d) endothelial cells (Figure 12).

Example 8: In vitro phospholipid binding
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15) conpared to cells transfected with control siRNA

Exanpl e 7: Expression of SESTD1 15 As the tissue
waolr@posat i on of SESTD1 has not been descri bedPCT/EP2008/008670

real -time quantitative PCR32 Tagvan, Livak KJ, Flood

SJ, Marmaro J, Gusti W & Deetz K (1995).

A igonucleotides with fluorescent dyes at opposite

ends provide a quenched probe system useful for

detecting PCR product and nucleic acid hybridization.

PCR Met hods Appl 4, 357- 362) anal ysis of different >0

%ueai %ﬁ?a‘fﬁe kgus yq)md lM to? speysq Lh on?ﬁs-gpja complete

expr sse human ti Ss
eukarﬁtlgLﬂreteikﬂﬂamﬂV\twrfosa moerSESE ke |a|bleatocs:0|‘dA1flbaltyr lBing anddransport different

ooss AT A0 UG B! B Q0B € Q85 mrtin o

phosphamainedie Oéndluaimdplm mediatek tdgslatien ef IRREGK| MakGelh 25, 491-503) as
n. bl ot

well S TY ANZh eI (A0 (& CEb PO 97 CAMR RRRn Bl Stauffer T

Chen W¥SShéh KelGud $sYorR|JD, EBheketr BB & BeyddAEQ0M)LAPhosphatidylinositol 4,5-
vascul a

MLV T s PN R T e
adhesBnCICaI- 10k e22 1-228)- dxinndé ngodidated rbyo phSpEFIRd i contemb rayih distribution.
Therefe SPGB AU 8] 1 B TSP A B PR RB G b
to SEghosphol i pi ds. TRPC channel activity (Kwon Y, Hof mann

T, & Montell C (2007). Integration of

phosphoi nosi tide- and cal nodul i n-nedi ated regul ation

a) PIP SiRPeRospdlipiCelérialfassdPl- 503) as wel | as many ot her
cellular functions (e.g. cell shape and adhesi on,
Raucher D, Stauffer T, Chen W Shen K, Guo S, York JD,

PIP stheet anhibged, Meardsruble, (m@ra)any)Pm@ptmhnndsdlallyoswalwbleﬁl ritrocellulose

bi sphosphat e funct
et AR S A B G B R LRBCSRRL P . ponk sampe
They ilv@% bRrked Zith @ﬂ@rehﬁbmﬁng augdrdsor FPsahed itht chre adheidsed of 3%

di stributiaon. Therefore, we de\{el oped assays t hat

and
essenfiglly faRty acid frep BShe(Sigrpa. il GRImInY Bhosphol i pi d
a)brrssrrrwsd mﬁﬁﬁcT,Dhoa)M RirB-HEIr 0. nwméeihm ippi &), over | ay

PlP strj ps(l itro (11)3
o SRntrsrd il el ke 0L T B0 BGTACT mi
h dyh slaﬁwgﬁ@lngnb/o ma@rh g, pM 8)L5 dlhffer ent "
osphal i pi ds. an A e
)W BRT a1 Sp St 45 Rl B Nav 1P g Ty | U ERTA, 1 mu
arv@ctrzofrmeacgfo 3%%{120 aHg) fatty acid free BSA
Muni ch Ger nma y?

for 1hr (R‘% and subsequently mcuba ed W|th blocking buffer a) containing 500 ng/mL purified
GST or blocking buffer b) or c), respectively, with 500 ng/mL GST-SESTD1 (4 hr, RT). After
washing (2 times with the individual blocking buffers and subsequently once with blocking
buffer a)) they were incubated at 4°C overnight with the first antibody anti-GST (1:2,000 in
blocking buffer a)). Three wash steps with TBST (pH 8) were followed by 45 min incubation
with the secondary HRP-conjugated anti-rabbit antibody (1:20,000 in blocking buffer a)). The
membranes were washed again three times with TBST, incubated with 1 mL Lumi-LightPLUS
Western blotting substrate (5 min) (Roche, Mannheim, Germany) and the chemiluminescent

signals were analyzed with a Lumi Imager (Roche, Mannheim, Germany).

Specific binding of SESTD1 to all physiological found phosphatidyl-inositol-mono- and
diphosphates (PIP, PIP,) as well as phosphatidic acid was detected in a phospholipid overlay
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a) TBST (150 mM NaCl, 10 nM Tris-HCl, 0.1% Tween 20,
pH 8), b) TBST with 0.06 mfree Ca2+ (150 nM NaCLI O nM
wareiosos@ry 1 mM EGTA, 1 mM MgCl 2, 0. 9 nM CaCl 2, POT/EP2008/008670
Tween 20, pH 8) c) TBST with 2.5 mM free Ca2+ (150 mM
NaClJ O mM Tris-HCl, 1 mM EGTA, 1 mM MyCl 2J mM CaCl 2,
0.1% Tween 20, pH 8) for 1lhr (RT) and subsequently
i ncubated with bl ocking buffer a) containing 500 ng/nL
purified GST or bl ocking buffer b) or c),
assayr Bmpigtof\8HST,D Wiot theS0Subrstyatds dBSiig&EGaHRhd(ng dir theRIJ?! concentration.

sesTOPhpdT AL AR U 0 M AR B e

preserﬁdaaeysf \60r eMi Gatib alhedapatoxﬂrﬁ‘atevmiyslqlﬁg]cam dohcérteatibnriat quiescent cells.

. @ in blocki byf.fer. a)). -
simulio UG BydBiin ket CRePSR e A &l iihbipases binding of
PI(3,51P N Pi(AG)Dpiidsphatidid Acitl ae wetis as daPY(3 HifR; Pid)Rigral-Rig4)P (Figure 13).
anti-rabbit antibody ( 1:20,000 in bl ocking buffer
a)). The menbranes were washed again three tines with

b) CTBRFPIR platdxsihdidgwssdy 1 nmL Lumi - Li ght PLUS Western
blotting substrate (5 mn) (Roche, Mannheim GCernany)
and the chem | um nescent signals were analyzed with a

The G?ng_gbwg’?{-dé@?lglzﬁ LLSEA st ralor@;adsmeey)SEfﬁpmw&r@ diluted in blocking
| | to.a 1 0 a un .
b“ﬁer@%g‘%’pﬂgﬁ%&iﬂ (Exaigele; &3)- 4?8‘(1%9}&3 cﬁ%b 'éLeﬁHgF'éego’(ﬁ%f’, Lake City, USA)

|oaded°bvffﬁ)1 0&5? 1\®eldm<ﬂs°upm§rmr@tw@kieqnmzja@bm et pLipasteinrsotution per well

for 3 rﬁb@tp i B teéﬁlgc%/{gré/l&aa%lga %{uﬁ'agy Ir{\%% ;E |Er)119 tt>l?ffetrh%5for PIP strips
beforquJ(DEﬁDfal’nﬂiGSJnﬁ $660 L b@bklﬁ@@iuﬁerb@)lmd Pi Bfipawkré @dded to each well

and uqué%SggBﬁt@iE&f Lg@ge %E&% & Pﬁllfgg%aﬂp FHSEREB A Kalh8 mm Tris-

HCI, 0P1%% TwekeAR0C pH8 AT B@biralc batawhgreent cells.
Simulating cell activation by raising the Ca2+

concentration (2.5 mV) led to increased binding of

For d?és(o%laﬁbﬁ’%nh?rﬁdeﬂ NntRani@h ofpdratdeihice &ﬁmdn@&‘s\é@é'@)ﬂﬂsz 100 pL

P2, Pl (3)P-and-PI 13
secons?rat%l M%n%e(da%@as%%%éné%gﬁyt %@5@%@% r?’e efJffeJL@ fgf PIP strips

were @Edaﬂé? RN dGrdubakedl Phi aWR'Te Pﬂjté Wtagdvdsﬁe@ |4Qﬁ+fésﬁ@|th TBST with an

fer a) for PIP strip 23
automglie plate pSHAT el (BN SHaneal ol4iioRd é"‘f’i/E'mLEAYVqltBa@eH’SA were

addedVbéeréJOAﬂér ﬂ@&uﬂﬁ@hbaﬁ’ bRﬁIuBﬁ!scé‘ﬁﬁel othﬁé %nt%iﬂéﬂh@ﬁemltbb (Aexc =

protein solution per wel or 3 hrs_at

nm a'Pﬂ’ Eﬁaés(/‘m B2Q\aEn LR HEFAMR Péat?uf%?&@rﬂ%nb%d%h% Germany).
buffer a) for PIP strips before 100 nL anti-GST
00 buffer a) for PIP strips were

bl ocki
The GSTHEE90% PERERTeI0] A LS 13, SUasebisd 455 apiyieapet ot gasognizes ai
phosp}‘\@iﬁbﬁfi’dé’g t'l"h@'%‘?or@" fh'é iy of TS TRESRGH andQLBM %é Sirst compared on

1% Tween usi ng an autonmatic P ate

Cova \ﬁdghﬁec'f%rp'%?%é%%de&t Wée\ Hhivarll exvbsaienaen well. Whereas there was
signifitarit O5iRSRG NGFeCETIHARRS PRKSorh HRLET A 5-L00ndHr the chosen conditions no

significant binding of GST-SESTD1 was observed.

We reasoned that increasing the amount of substrate loading per well might increase the
signal observed with GST-SESTD1. Hence, binding of varying amounts of SESTD1 was tested
analogously using plates loaded with 100 pmol substrate per well. Indeed, SESTD1 bound
specifically to all phosphoinositides with highest affinity to PI(4,5)P, and PI(3,4)P, (Figure 14).



10

15

20

25

30

secondary Eu-N -1 abbel ed anti-rabbit antibody (500
ng/ mL in blocking buffer a) for PIP strips were added
W@r0nedr1t and i ncubated 1 hr at RT. Plate was REBERRW0SI008670
times with TBST with an aut#tbnatic pl ate washer before
100 nL enhancer solution (Perkin El nmer, Waltham USA)
wer e added per well. After 20 m n incubation
fluorescence of the |anthani de was excited (lexc = 340
nm and read (Lexc = 620 nm) in a Tecan Utra plate
reader (Tecan, Crailsheim Germany). The GST-tagged
IGUI%—I%dorml n of LL5-s is suggested as a control reagent
recogni zes all phosphoi nositides. Therefore, the
bi ndi ng of GST-SESTD1 and LL5-s was first conpared on

Pl P ifi |
Figure {1 Copolpgy BEERIN " Umesogad FREeM satsisP gh BFb amppo acics (expected
molecbllaﬂdlelwncfb KE3)-drigig esbripidsdo mittireofstriibtbra dmm:hms tSee 14 (aa 8-147):

sec GRS B o S S S b epeas

1and@f substrate | oading per well m ght increase the
signal observed with GST-SESTDL . Hence, binding of
varyi ng amounts of SESTDl was tested anal ogously using
Flgurfﬂ zaet engad Sﬁégsi_er%flwgé hsgewnmmhdmglblsttéabe ther mWRAC4a-C-terminus. (A)
ndee 0
Scherplss FRERSTOIREN Rt T CEHe CreR P o tion sojoajag,for SESTD!
blndlngnd3§|:"{’éé’&t 43))'83@(5Fctcﬁrlalll"@foﬂnéi%?1 Hltﬁiﬁﬁﬁaﬁmrguﬂ@rits or?plggm@w C-terminus
rqt ei n, consi 0 .
(bait) 3 1 TS RS TR ek Weec B R BIEGATE 76 Resly-AdRatHisagar plates.
Yeast %&qu@orbm)ww‘dwmtmalondwm dmstrds. 14 (aa
SEC14p-1ike |ipid-binding domain; Spec 1 (aa
233 381) Spec 2 (aa 430-605): spectrin repeats 1 and

Flgurg 3: Fegstr ﬁv@hybﬂi@ﬁﬁéé}goﬂfhé hﬂerSEﬁa'ﬁ)bet\bééiﬂtHégC&éirﬁmQE of different
MIRPCA4s- C-t er m nus. Schematic re se

t he nt at
TRPCgfandh sESHF ﬁﬁc@é‘oﬁnt%ﬁﬁ%@%c IpRifE £efrBRRior \é(ﬁ'?—)aih‘? (ggrtermlnus of the
lndlcaéﬁsl:r@() Rh&sHend(baltBand/RA3én Pcﬁﬁ) |hSES¢@1Qpﬁe'WBI§fé@IWE§’eIMtI\/B -Trp/-Leu/-

cation nutants of nITR C-term nus balt&‘?
Ade/-'f"ﬁ |aBa'l RIAGEHY PRSESTWh 6%?9@9?0'%9 indifalgsdptemetior Prbe;Gpastructs.
-Trp/-Leu/ - Ade/-Hi s agar plates. Yeast growh (bright
colour) indicates interaction of the constructs.

Figuré! QUGST%Eémﬁtpmmwml ATRPEAY -ClermiiAus NbaT 608-874). Anti-TRPC4
bet the Gtermnus of different TRPCs and SESTD1.

(1:2003 EVIRPISt 6 FASH BiFCESalest Hikh D563 Thit fpnend) or GST (negative

contro@ Iéﬁ‘é m it IQEK?@@C&;I&%\@%)&)%SE%GFR@@Q@@ te(rhﬁids)(aa@is 974). The
| ength hSESTDI (prey) plated on sel ec

blot wasfig\mmd wiliygacpndany 4égxa "a@refs80 %&%@t'-@bSMWGQP FHipody-
colour) indicates interaction of the constructs.
Fi gure 4: GST-SESTD1 pul | down of nTRPC4s-C-term nus
(aa 615-974). Anti-TRPCA %1 200) i munobl ot of sanpl es
Figurgr&cBehematie dapicticnspf BSTHSETHN &usion gprotedrs. fSgafysien proteins

containing different portions of SESTD1 were constructed according to the given scheme.
Proteins were expressed and purified from bacteria for GST pulldown studies.

Figure 6: Identification of Spec 1 as interaction site in SESTD1. (A, B) Anti-TRPC4
immunoblot of samples precipitated with the indicated GST fusion proteins or GST from
HEK?293 cells overexpressing mTRPC4a (A) or mTRPC48 (B). (C) Anti-TRPCS5 immunoblot of
a similar experiment with HEK 293 cells overexpressing mTRPCS5. Blots were developed with
secondary Alexa Fluor 680 goat anti-rabbit (1:2,500) antibody.
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control, lane 4) from HEK293 cel |l s overexpressing
NMIRPC4s- C term nus (aa 615-974). The bl ot was
wa@lewehsyed with secondary Al exa Fl uor 680 goatPCT/EP2008/008670
anti-rabbit (1:2,500) antiBdddy. Figure 5: Schematic
depi ction of GST-SESTD1 fusion proteins. GST fusion
proteins containing different portions of SESTDl1 were
constructed according to the given schene. Proteins
were expressed and purified frombacteria for GST
Figure @l Cdafirmation ioé§peéi1gas FRECH Hinterattiontsiterin BESHRL Yleast colonies
ct E ti - T
cotransf%(mﬁ% @1 t ih&’ﬁég po?egﬁr%hcgt(éaerﬁ}m@n 5’3 %n %e d$ESTD1 or
SESTDSBetcutd, oSppc dt er nSpexr 2Ghsfructen HEER 9B d-eﬂ)/HSEU/-HIS/ -Ade are shown.

Yeast giguith 1oy C?'%%ag% "‘@'%CQ'QP%FEE%E?J&EF m(sﬁ’% with HEK

293 cell s overexpressing nfRPC5. Bl ots were devel oped
wi th secondary Al exa Fluor 680 goat anti-rabbit (

. 1:2,500) anti [ ur 7. Copfirmation of Spec
Figura ficHRNgIARe SEATHT Artofiessiiedt Soudietaus Caite coverexpressed
SESTDO! l[y%ﬁﬁafsdfdm?domftrhhsfédfted Wmll@andﬁaﬁwccélwmmmted with HA-

taoged 80ty (xh etk frobe? pryb et PO A0 A ard ARG ST #147 (A)or

anti-SEBTDM. # 146 qB) e@tlbdwhés Ghd isgbbndzoy Ntrx)a Flock 680 gsat anti-rabbit (1:2,500)

. interaction of the con 8 : . Polycl :
antivogg: ol BPeGa dederet Ht SERID: oo 06N anaetsnapafs SERIpT in non-
transfédtsal Edllis) by prvtedss Wit ah apparenemaseetabau( 8) kb cel | s and

fromHMVL cells transfected with HAt agged SESTD1 (T)
were probed on Western blots with anti-HA and
anti-SESTD1 #147 (A) or anti-SESTD1l #148 (B)

Figuré9t sbwm&anﬁm&ﬁgﬁeeh ituted! WitA n‘F‘I‘MBCMﬁ%QdQﬁEFRPCS (A) Western blot
anti-rabbit f/\%“ ant i bod Bot h anti badj

of antigbiRRREd éranmogegmteaép q'thescastes g&%ﬁ%%@ﬁgﬁﬁ?mdﬂembfam of

HM1 dé@@t:b@é}%ffegﬁécﬁmtﬁ efA- @bg@@ SEecmalama WMAG‘-té@@e@WﬁRIBORB or pcDNA3.1.
about

(B) WESPiimblRb gt SB-BF PATERIPIa RIFISSER) 23 dnerpraEespongiRg bsates (L) from

HM1 M§t&[r8n§b@tbd %tham\ttaajé%osesm nam@r @ppnagg?édeﬁwm?)csaeﬂ pcDNA3.1.
he correspondi ng | ysat e%ﬁ&% m nmenbr ane

Both bigls (&, BvP BrrSrleast Wi ait-RERADY AUSeVIEGRDL! SA80) and Alexa Fluor 680

goataﬁh-?é% G@g@eﬁ) O)TRPCAb or pcDNA3.1 . (B) Western blot of
anti-G-P i mmunoprecipitates (P) and the correspondi ng

| ysates (L) fromHML cells cotransfected W|th

HA-t agged SESTD1 and GEP-tagged mrRPC5 or 1
Flgur%aphTmrtﬁf%ctm ofFiRNA effisien rwl{q'FSa?ﬁnregﬂswm SesTo1 protein in
HM1-G5¥ 'e@ﬂQYHWld&( Q:élls'svs@%))raﬁﬁgctéﬁ itk 50 WM sHE&XUSEBTD1 SiRNA (Sp.

anti-rabbit (1:2 ure 10: Transfection of
SiRNAg; yaiqpeeifie P‘é’?t@hﬁﬁNﬁr 6&1?@e§' 196 §RPsMest oty dieek) gne @apbzed 48 hr

post trdhsiMioOWes @l DiotsNledpaies @Jlthsar’{fﬁSESTD@naﬂoe‘éhf?-@;AlelJﬂ antibodies
speci fic SESTDL si , unspeci f

showesimmfdﬂaném@aﬂemfﬁdogﬁmﬁ&%1| qi@@dhlesel%m wRNﬁﬁta@sfected cells.
and anal yzed 48 hr

Figure 11: Expression of SESTD1 mRNA in human tissues. SESTD1 mRNA expression

was determined in different human tissues with qRT-PCR and normalized to expression of the

housekeeping gene RPL37a. Data shown is the mean of duplicates.

1 brain; 2 cerebellum; 3 hippocampus; 4 cortex; 5 spinal cord; 6 adrenal gland, 7 heart; 8
aorta; 9 adipose; 10 spleen; 11 bone marrow; 12 skeletal muscle; 13 skin; 14 trachea; 15 lung;
16 stomach; 17 small intestine; 18 colon; 19 liver; 20 pancreas; 21 kidney, 22 breast; 23 ovary;
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post transfection. Western blots incubated wth
anti - SESTD1 and anti- GAPDH anti bodi es showed
wa@nhsiocant decrease of endogenous SESTD1 pr oREI/RP2008/008670
level s in siRNA transfected3cells. Figure 11:
Expression of SESTDL nRNA in human tissues. SESTD1
MRNA expression was determned in different human
tissues with qRT-PCR and nornalized to expression of
t he housekeepi ng gene RPL37a. Data shown is the nean

24 utefifs; 48 @Idc@ataese tertlbf:Hi prosiates es@hﬂM@;mg BUVIE ppastariskssdendte tissues
and, 7 art 8

) .corte I

in whidlpaigaicas sirseaen S RRGH cbiRPLS et e
skel etal nuscle; 13 skin; 14 trachea; 15 Iung, 16
stomach; 17 snmall intestine 18 colon; 19 liver; 20

F.gur@ancsessrm %xbr&ssd@neyn hadhdi pantary 28llaEesteaviblot enms indicated cell

sampipIRXSIonas ith - SEwaDd F14eEliES00 4nef Sarodm, APt fiuor 680 goat

anti-rad¥ R RE60 RN 164, 50HPEACK NanERREs ekl agith 18RI Pretbin. FEQUaN ®ading was
12: SEST 1 expression in human énﬁéé cells. Western
% e

verifieg by pagailet Haining @ the heyselegring; | oped with
anti- SESTDl #148 ( 1:5,000) and secondary Al exa Fl uor
680 goat anti-rabbit antibody ( 1 :2,500). Each |ane

. wa ith 1 tein, | 0gdi .
oury 35 SERH o BAS A 3 e GREh B ST gt
bound%?@b‘s phogphatdyli B%Sét_?ﬁgég%_ht)é}é@d?lﬂg)f ad mﬁﬁlﬁl% ptidgPASbut not other

-|-_
phospBRiRdim iR ?dg 2 soPrermirmepten HE itpgchala) werd ProBed with GST-
SESTDH‘Qﬁ M@ngr@l l@uffé@lc@n{aﬁﬁag BOtnM @ 205 BT freB @dFhodr Wit SSMin blocking
ependen manner . STUTr]

(Ec
puffer liied (o 411 GETSERINST K BOBRIA LRI 0P SE e PRI fRphiigntivodies
(1:20 Md)ogugaal'é) wehd féteeteEdy Bnhanhiced dhenf@rhine8céiceqkiong buf fer
| oned by anti-GST antibodies ( 1:2,000) and
HRP- coupl ed goat anti-rabbit antibodies ( 1 :20,000).
Signal s were detected by enhanced chem | um nescence

Flguré W—[beteEhGh%ﬁSEﬁiTD@%t&S‘dﬂh@ﬂpﬂf bindmgOh CWHJBD’hqbécml@ plates using

in Cqova-Pl P ecifit | ates_ usin
DELFW%S?W@% THSTOlSE Ml Saen |'%338§aﬂth i%BWORFﬁE Vi%fﬁ 'ippihated 3 hrs
with tHd Bﬂembﬁcérﬁtﬁﬁ@% QQTZ‘BESWWOP Bufféreordy. vBYund protein was detected with
concentrations T- SESTD1 or b

anti-GETof 61-AOR 80 SECERIAN b1V aAhtelass popt g rakiostipagy (50 gl

Lanth&REONGRESceRte ML; Eadoelre di. 9o &R0 aRt)iwdsahddsuredt | body (50
ng/wel I ). Lant hani de fluorescence (lexc = 340 nm |em

= 620 nm) was neasur ed. SANOFI - AVENTI S DE2007/ 050 Dr.
RS Clains 1. An isolated conplex conprising a first
protein conprising or consisting of a transient
receptor potential channel (TRPC) or a functionally
active variant thereof and - a second protein
conprising or consisting of the first spectrin (Spec
1) domain of
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SEC14 and spectrin domains 1 (SESTD1). 2. An isolated
conpl ex conprising - a first protein conprising or

weawsiosing of a domain of a transient recept oPCI/EP2008/008670

potential channel (TRPC) or4a functionally active
vari ant thereof, the domain having the sequence
LXXXXXYQEVXRNLVKRYVAAM RXXKT (SEQ I D NO 1), wherein
each X represents any amino acid residue and - a
second protein conprising or consisting of the Spec 1

SANOHGARENTH® SESTD1 . 3. An i s®E208@/066npl ex conprising aDr. RS

first protein conprising or consisting of a transient
receptor potential channel (TRPC) or a functionally
active variant thereof and a second protein conprising

Claimsr consisting of at |east one protein selected from

the group consisting of ankyrin repeat donmain 35
(ANKRD35), apolipoprotein A-1 binding protein
(APOA1BP), bronodomai n adjacent to zinc finger domain

A,B&g;bt@wrhwghcaﬁpmgm y group prote| n 2-1ikel isoform

pr e- %/%sléll ro e&E%E\S'%ﬁE&BW E g&%”gﬁ%bﬁ%ﬁ%’pﬁ Pptential channel
(PB)ﬂTR]?)C)osarfOMTbnalMaajjeelvémrSA%rékﬁ andpectrin al pha

Thr oRpeameele Egfb] ?Qw@?"s?ééaﬁ%bw“%bmm% Y domain o

corrp$lé6214)tan®age®rﬁn doradins 11SBETB).wherein the TRPC i s
selected fromthe group consisting of TRPC4, TRPC5 and
TRP%mﬁartl cularly TRPC4 or TRPC5, especially TRPCA
AR iSPRBEUCAHAPIFRFEBPHESINgThe conpl ex of any of claims 1 to

4, V‘@ﬁtrs? FotdiR Rofipfisih I@F @ér@élﬂungmrdoﬁ%‘in bh@tr@ﬁgéﬁr‘r@@eptor potential
LRRH VK YV SE ?
Retive r|a|5t rg I%e d?ﬁwéun having the

COITIE&xleﬂée BMXXKXYQIEMWWNR)(\MAWMTNSEF@ IORPE1), svherein each
mam%I i an TI{{PCh a{nt '3%4 rSIJ e 5| ne or human TRPC. 7.

The B?P[S?Se%?so? ya r)r; Of 2, 4, 5 or 6, wherein

+he asemnd pmtemszqmprlemgrqrselssnstmgmﬂm Spas bHOBESTHSESTD.

The conplex of any of clainms 1, 2, 4, 5, 6 or 7,

wherein the SESTDL is mammal i an SESTD1, particularly
Arisolatast ¢areplex COMPMSINGBESTDL . 9. A test system

£0onp4 'fl?étrlﬁoteln comprising or consisting of a transient receptor potential channel
(TRPC) or a functionally active variant thereof and

- a second protein comprising or consisting of at least one protein selected from the
group consisting of ankyrin repeat domain 35 (ANKRD35), apolipoprotein A-|
binding protein (APOA1BP), bromodomain adjacent to zinc finger domain (BAZ1B),
high-mobility group protein 2-like1 isoform b (HMG2L1), makorin RING finger
protein 1 (MKRN1), pre-B-cell leukemia homeobox interacting protein 1 (PBXIP1),
sarcoma antigen NY-SAR-48, spectrin alpha non-erythrocytic 1 (SPTANT),
structural maintenance of chromosomes 3 (SMC3) and talin 2 (TLN2).

The complex of any of claims 1 or 3, wherein the TRPC is selected from the group
consisting of TRPC4, TRPC5 and TRPCS, particularly TRPC4 or TRPCS5, especially
TRPC4a or TRPC4p or TRPCS.
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10.

11.

12.

13.

14.

15.

- afirst protein as defined in any of clains 1 to 6 -
a second protein as defined in any of clains 1, 2, 3,

wQ@ 2000082981 and - nmeans for detecting interactiPCI/BP200$168670

first and the second proteidn. 10. A nmethod for
screening for a TRPC nodul at or conprising the steps
of: a) contacting the test systemof claim9 wth a
substance and b) detecting a nmeasurabl e signal upon
interaction of the substance with the test system

PRl o SR T AL e scuor

tRRHEGYQERAIBNEVKRMYAAMIBEAKTEoN betSE@n t heDf i r st N&hd) or
i he d d

%pﬁm.ﬁgHFQ{LQ@%W&W%@SRWYSEM%%B% etecte

od of claim10 or 11, wherein
the first and/or the second protein conprise(s) a

et &shsiek 6f AR dfNaimd 3-to Ehanemirhdd THP@RYm@hnRligh TRPED particularly
to 12, vvherejnggéhe detecting of a nmeasurabl e signal

MHTRR Uy of a specific antibody against the
first protein and/or a specific antibody against the

econd protein. 14. T thod -0 ' Lt ,

o0 PR b S T T 8 o0 e Bh P Groees o
¢ampwis of SESTDhI bits binding of the first protein to
the second protein. 15. A test systemconprising- a

rotein as defined as a second protein in any of ) )
‘E?qap@mp@( of any ofépies Tarfd 4. Sa SplebIpHergin dhe §,E§TD1 is mammalian

SESS 1 firticmdr§Ghl, Atirih8 @r hivh8h 8ESTEN. of the protein and
t he phospholipid. 16. The nethod of claim 15 wherein

t he phospholipide is selected fromthe group
A e533 spdtemaonipribingophosphat i di ¢ aci d,

| hochol i.. ) )
AR IPAR A desEs iy anv.s s o &

phasseand pptein ae defired-if 4hphbgaims €,2, 3, 7, and 8, and
PrarRng b el icrabadRIRRORRIBMFine second protein.

Sphi ngosi ne-1 - Phosphat e, Phosphatidylinositol (3,4)
Risahnseh atreenify R Rhatp d YddduRsbi@miding thdSreppbat , |,

h hati dyl i i | b h ,
D OO
tﬁ))hOS(R{]\@dtin@if rﬁ@aisglra%(s&}tﬁﬁgm)dglristgzdrdﬁem _oﬁrthg substance with the test
s e -
o0 AR, BorEpy Bniv oI Fibetatiee 3 BRES S thicter.

phosphol i pid conprising the steps of: c) contacting
e M&fda Y HHEM A, WHAEM the RfiudfeVbt the?sStdRiIcRNGS 7 Shteraction

between the first and the second protein of the test system is detected directly.

The method of claim 10 or 11, wherein the first and/or the second protein comprise(s) a
detectable marker.

The method of any of claims 10 to 12, wherein the detecting of a measurable signal
involves the use of a specific antibody against the first protein and/or a specific antibody

against the second protein.

The method of any of claims 10 to 13, wherein the TRPC modulator enhances or
preferably impairs or inhibits binding of the first protein to the second protein.

A test system comprising
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16.

17.

18.

19.

20.

d) detecting a neasurabl e signal upon interaction of
the substance with the test system thereby

w0 d@asfgi ng t he substance as a nodul at or of tPEI/EP2008/008670

i nteraction between the prdéein and the phospholi pid.
18. The nethod of any of clains 10 to 17, wherein the
nmet hod is used for screening for a nedi canent for
preventing and/or treating a disease involving

endot hel i al dysfunction. 19. The nethod of any of
clalns 10 t 7, wherein th thod is _use

So PRI G5 A5ch SR P Eh BV ShERITy fidar pna 8. and
tr epphasghalipthmddovascul ar di sease, cardi ac

Ey Eﬁ?ratd]fsqugetea%? "the [ ﬁéré&gﬁ of tﬁ&%f@n@an&‘ﬁ%‘ljﬁ{ohei?o"pid_

car di onyopa
hyperten3| on, coronary syndrone, heart failure, renal

fl'ﬁ‘t% h’*értﬁod %ffkﬁé?&bfbﬁ Rerefh tﬁBrp‘Piebﬂwd’hS%Q'lé %I@ét)éd %ﬁ\eﬁé%’roup consisting

roni c struc Ive pul nonary disor

PUi olyserfiasppaiiditoraaid Hﬁgﬁ@@h@%@?%lneacQROéPh%’dkines'tO' (3)phosphate,
DR sRRIpBle, | o] oI Srageamou Cprornat
55%?9“&?'%9"{‘6”‘3?@{% 9 fo%?‘f’ﬁ%hq%alé'ﬁﬁﬁn?cat |aon§‘§¥ gé’)és < hos"hate’
PResphatidylinositol  (3,4) bisphosphate, Phosphatidylinositol  (3,5) phosphat,,
Phosphatidylinositol (4,5) bisphosphate, Phosphatidylinositol (3,4,5) trisphosphate,
phosphatidic acid, Phosphatidylserine, or a monophosphate.

A method for screening of a modulator of the interaction of a protein and a phospholipid

comprising the steps of:

c) contacting the test system of claim 15 or 16 with a substance and

d) detecting a measurable signal upon interaction of the substance with the test
system, thereby identifying the substance as a modulator of the interaction
between the protein and the phospholipid.

The method of any of claims 10 to 17, wherein the method is used for screening for a

medicament for preventing and/or treating a disease involving endothelial dysfunction.

The method of any of claims 10 to 17, wherein the method is used for screening for a
medicament for preventing and/or treating a cardiovascular disease, cardiac
hypertrophy, heart failure, ischemia, neointima hyperplasia, idiopathic dilated
cardiomyopathy, hypertension, coronary syndrome, heart failure, renal failure,
thrombosis, a chronic respiratory disease, asthma, chronic obstructive pulmonary
disorder, idiopathic pulmonary hypertension, acute hypoxic pulmonary vasoconstriction,
inflammatory occlusive disease and atherosclerosis.

Use of a test system according to claim 9 for the identification of a TRPC modulator.



