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Use of a TRPC Channel for the Treatnent of a

Car di ovascul ar Di sease The invention refers to the use
wobkooa/0TRPL channel , an inactivating nmutant theP€DEP2005/013977

a 5 nucl eoti de sequence coding for the TRPC channel or

for the inactivating nmutant for the production of a

nmedi canent for the treatnent lof a cardiovascul ar

di sease and a nethod of screening a nodul ator of the

TRPC channel or an inactivating nutant thereof. 10

Atheroscler03|s is one of the major causes of

di s ses the\/\étenvvorld I n. 2001
f° %%'?@’Aué@ﬂ it B Treatmans 6f a Cariavassulas Risease,
t he USA I\/breover, due to live style changes in the

devel opi ng countries atheroscl erosis and rel ated
The taediion asfers to thei semeta TaRC lvbenneh@nghattilatieagi rdetant thereof, or a

nucigelila seaeieciatins Bir GRARIS Ahanednder B Reclaing Bytant for the

proddétict ¥ a egicahft@it efok SthantrbakvRit CoMadcaRliotRRMIdOflisease and a
new nedi ci nes that prevent and treat atherosclerosis.

methpise of sgeeeningra anadyatair ok $ien T RIPC aghansd cdreposinactiwating mutant
theré:gnpl ex and inconpletely understood process that is

aopendent on a nunber of epigenetic (e.g. life 20

style, nutrition, exercise) and geheti c factors.

Nuner ous clinical observations | nplicate dysfunction
AthepasclaT@BIHEIaN Ot i1e BIAAIAAUSEROTGRIUIONARGUIBIiSERSeRIN the Wester

n a h \ [

word | PROR UG YRsEe9 R AAEIESLELE B geaty o he USA
More’kﬂ‘ei,dee td Hweeétqleechmgﬁselmme’ dwdelwpmhgl oouirfteies atheroscleros:s and

regul ation ndot hel i functi be pr
relatgg,%@g? quaﬁuag I$€3RE$'6: cgpgpg @?qrh?é gdeéglcspThg@VIYlO reports that
card@@%éculsg Hlsebeey will %%edh@q‘aé&ﬁg‘da%sgeofoéed?ﬁﬁﬁ G 'd%(/eloplng world by

terest as 1 nportant endot functions such

201(1.he production of nitric oxide (NO are controll ed by

the |l evel of intracellular Ca2+.
Thus, there is an immense medical need for new medicines that prevent and treat
atherosclerosis. The generation and progression of atherosclerosis is a complex and
incompletely understood process that is dependent on a number of epigenetic (e.g. life
style, nutrition, exercise) and genetic factors. Numerous clinical observations implicate
dysfunction of endothelial cells that line the inner vessel wall in the pathophysiology of

atherosclerosis and atherogenesis (Ross, R. N. (1999), Engl. J. Med. 340:115-126).

Therefore, proteins involved in the regulation of endothelial function might be primary
targets for anti-atherosclerotic therapies. Ca**-regulatory proteins seem to be of
particular interest as important endothelial functions such as the production of nitric
oxide (NO) are controlled by the level of intracellular ca*.

TRPC channels, a novel class of ion channel proteins, are Ca®" permeable non-
selective cation channels expressed in the cardiovascular and other systems. Based
on sequence homology TRPC3, TRPC6 and TRPC7 constitute a distinct TRPC
subfamily. In expression systems these channels are activated by G protein coupled
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TRPC channel s, a novel class of ion channel proteins,
are Ca2+ perneabl e non- 30 sel ective cation channels
wexpeessserl i n the cardi ovascul ar and ot her SysPENEBP2005/013977

Based on sequence honol ogy TRPC3, TRPC6 and TRPC7
constitute a distinct TRPC subfam |ly. |In expression
systens these channels are aétivated by G protein

coupl edreceptors or depletion of intracellular Ca2+
stores (C aphamet al. (2001), Nat. Rev. Neurosci.

recep?loﬁ;%r %%@)etmﬁ%’ﬁﬁntfﬁo@hﬂlaalw“mﬁﬁdsl (Elehém exala0ve), Nat. Rev.
ess-activated cation currents in cultured

Neurewaom@l r%r%)céfﬁP&Q BfagfztealS%tcoatnbu(fqg@gwdeavg sHgag@ctivated cation

s E oTAShelh eI, 8L 0S50 BARE res. azic

549).agai nst a specific epitope of TRPCL was used in V\D
02/ 059155. However, this epitope is not found on other
TRPC channel s. WD 05/ 049084 di scl oses functi onal

In or@%ﬁ”g% %?i%w the® YiddtRfhal %ISVSM'R M SW&RM}A@ESH@ &8list 88 antibody

2- am noet hoxydi phenyl borate (2-
againddve veprecifict epﬁo;kmcthRl?ﬁ1 twass LBedphxuM\dOsaBm9155 However, this

epnto#%% Cit]:,liéaﬁm 09,@ %%Ct\ﬁlcgbgmz{@cﬂd%&:%s functional
stud|8§568n 28@6%)ted1 r%@CO\VéHtﬂgmbP t|h90§rt6§en931hgveﬂ¢é Oftoffpound  2-

have sup Er essed TRPC3, TRPC6 and TRPC7 actrvity in
amineethoxfidiphanylberate (8fARBhdToweyess dtisdnaatbihas this carapound shows

unspEHf R AL ERRERTEEF T natioRleh YRR FighRB8sdin et . 2000)

J. BidieGHe#. 027 Rf2g569t28388)cal mar kers of at heroscl erosi s
in vessels treated with a doni nant' negative TRPC3

gene, which neans that the suppression of the activity

Acco?ém{gr %rbé}gé‘&%tsinv%ﬁ‘n&fi%' ﬁé\}eagu%regggd ﬁ*ﬁﬂﬂ? g ?’RﬂCB and TRPC7

ione OWs an ant erosclerofic e
activiph #s endfiothelialgselissofadithesdsclerotiv ehbbitsnin Vieo weiany dRfBetic approach.

&rﬁ?ﬁ&%&é g‘d Carcﬂla%va%séclﬁwlp%vgﬁwgﬁta of Vascular function and reduction of
histological markers of atherosclerosis in vessels treated with a dominant negative
TRPC3 gene, which means that the suppression of the activity of TRPC channels, in
particular of the channels mentioned above, shows an anti-atherosclerotic effect.
These findings establish a novel link between TRPC channels and cardiovascular

diseases as atherosclerosis.

Therefore, one subject matter of the present invention is directed to the use of a TRPC
channel, an inactivating mutant thereof, or a nucleotide sequence coding for the TRPC
channel or for the inactivating mutant for the production of a medicament for the
treatment of a cardiovascular disease, in particular atherosclerosis.

Preferred TRPC channels are the TRPC3 channel, TRPC6 channel or TRPC7
channel, in particular the TRPC3 channel or TRPC6 channel, especially the TRPC3

channel.
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Therefore, one subject matter of the present invention
is directed to the use of a TRPC channel, an
WO p@ev4set i ng nut ant thereof, or a nucl eoti de BEBRIV0&013977

coding for the TRPC channel or for the inactivating
mut ant for the production of a nedicanent for the
treatment of a cardiovascul ar3di sease, in particul ar
at herosclerosis. Preferred TRPC channels are the TRPC3
channel , TRPC6 channel or TRPC7 channel, in particul ar

The tcoereSpBABiInghamimel acid SEGBEGceharnB8EQ H3 NG #l(TRPO®, SEQ ID NO: 5

(B 8221 NG, SRR BAr b Bitob i Bonce s o
N SEQARGA Ry B TROZY gt llepoREEINIESR6Y0 sequences ao
SEQTHa NOr 2e@RirdBhgShAcIR NG de (FTRNAGE)c endaBEQSHEDN@ ND(TRPC7), in

parp iy Lot ol SRETINQ A et Brcthecd gone,

2 coding for the TRPC3 channel. According to the
present invention the term"inactivating nutant" neans
Accerding datthanpreisent invandionothel term niaectivalings mutaat’i means a mutant

RSy SOSAFGF §E20bB AR BB ¥ o chanel acvty
of h&vplgessireturEly deeusirgOnRPCsdremthnels. ISP prEés416n anay be accomplished
honol ogous TRPC channel subunit in the native

by raplacinge pi kompiaass BREEnBhgnngltsvbund ief thec pativrumultimeric channel
ass OG0 ARG HELBEN BEELEHETIELE et i e

rane contain
cell areenbmainal dontaimpinaitart dhanhbbesuburiist ochmntuthlly Mgladédbg the mutant

t hat nder hannel sybunit inactive nmay be
chansial Mulgigns thekendes rinenDRLSWeRIY! (NARtURIMBY berpiefrably located
. a ” s .
W PR ety o TP CR, Qe R 4R Tamec ™R 1), TRPCE
(amigbCadid 660-70EQNI EEAAD BO: Paartd TRPAT7 Graimpl asdabé0i6%® in SEQ ID

NO: Yl i URT o TR reane; Mitahd: SRF CHReBBNBRLATRI C3™) with the
amirlol BEdOEDYueMdelof SEQ ID NO: 3, the mutant TRPC8 channel (TRPCEPY) with
the amino acid sequence of SEQ ID NO: 7, and the mutant TRPC7 channel
(TRPC7°M) with the amino acid sequence of SEQ ID NO: 11. A nucleotide sequence
coding for TRPC3™ is the nucleotide sequence of SEQ ID NO: 4; a nucleotide
sequence coding for TRPC6™N is the nucleotide 'sequence of SEQ ID NO: 8, and a
nucleotide sequence coding for TRPC7"N is the nucleotide sequence of SEQ 1D NO:
12. A particularly preferred example is the dominant-negative mutant TRPC3PN with
the amino acid sequence of SEQ ID NO: 3. A nucleotide sequence coding for
TRPC3PN is the nucleotide sequence of SEQ ID NO: 4.

Moreover, "inactivating mutants" may consist of any part of TRPC3, TRPC6 or TRPC7
that retain the ability to interact with naturally occurring TRPC channels at any step of
protein synthesis or transport to the plasmamembrane and thereby suppress the
function of the naturally occurring TRPC channels. Such part may be for example
amino acids 0-302 of TRPC3 (SEQ ID NO: 1) (see Balzer et al. (1999) Cardiovasc.
Res. 42:543-549). ‘
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the am no acid sequence of SEQ ID NO 7, and the
mut ant TRPC7 channel (TRPC/DN) with the am no acid
waegapmse2 of SEQ I D NO 11. A nucl eoti de sequePCEEP2005/013977

coding for TRPC3 DN is the nucl eoti de sequence of SEQ

ID NO 4; a nucleotide sequence coding for TRPC6 DN is

t he nucl eoti de sequence of SHQ ID NO 8, and a

nucl eoti de sequence coding for TRPC/DN is the

nucl eoti de sequence of SEQ ID NO 12. A particularly

preferred exanple is the dom nant-negative nutant

TRPC3DN with the am no acid sequence of SEQ I D NO
Inactivatingl eotants meyues cdetedigidngndior arRPCETONUSIG He whole cell patch

clar® el A PR M e oo ey Th SR Fee iy “par o

TRPC3, TRPC6 or TRPC7 that retain the ability to

interact with naturally occurring TRPC channel s at any
Anotbee;subfecprma‘@@rnoé;tm Hugsenbinveptipr gordiracted He the use of a TRPC

L e L e
chanbel 66forethermdactl\@nngwnatandior&h@&ﬂsqfﬁveﬁRBC% TSEQ ¢HarMel modulator,
in paichles.magnhab: Ao IHGOKAMEN Jomeplealeit g a cardiovascular
dlseﬁg%],lh ﬁfbﬁlléfza?ﬁ ‘%goﬂge whol e cell patch clanp

ne

as exerrp ar | escri bed in the Exanples.
Anot her subject matter of the present invention is

erorG et Rl S JERE o8 SABRCENBIA"S: T
chan‘q’%ﬁ9 @Fi?é?ne@laﬂrﬂwé TRPEQcHeMAel BARAIRMES i dhainfie, %gpemsmy the TRPC3

iscovery of a TRPC channel nodulator, in
chanpa, tascd&ssuﬂbad ahonebn detail. as a medi canent for the
treatnment of a cardi ovascul ar di sease, in particular
at herosclerosis. Preferred TRPC channels are the TRPC3

In géﬁéﬁﬂ‘ekhe TROSS 6@t oofanT RACTvatiag melitant thessdfi el &rnucleotide
TRPC3 channel or TRPC6 channel, especi al | %/ t he
seqUBIRID€3>Odlng for the TRPC channel or for the lnactlvatlng mutant thereof is brought
into contact with a test compound and the influence of the test compound on the TRPC
channel, an inactivating mutant thereof, or a nucleotide sequence coding for the TRPC

channel or for the inactivating mutant is measured or detected.

According to the present invention the term “TRPC channel modulator’ means a
modulating molecule (“modulator”) of the TRPC channel, in particular an inhibitory or
activating molecule (“inhibitor” or “activator”), especially an inhibitor of the TRPC
channel identifiable according to the assay of the present invention. An inhibitors is
generally a compound that, e.g. bind to, partially or totally block activity, decrease,
prevent, delay activation, inactivate, desensitize, or down-regulate the activity or
expression of at least one of the TRPC channels as preferably described above in
detail. An activator is generally a compound that, e.g. increase, open, activate,
facilitate, enhance activation, sensitize, agonize, or up-regulate the activity or
expression of at least one of the TRPC channels as preferably described above in
detail. Such modulators include genetically modified versions of the TRPC channels,
preferably an inactivating mutant of the TRPC channels, such as TRPC3™, as well as
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channel , as descri bed above in detail. In general, the
TRPC channel or an inactivating nutant thereof, or a
woe@baosizie sequence codi ng for the TRPC channeCT/@P20h®013977
the inactivating nutant thereof is brought into
contact with a test conmpound and the influence of the
test conpound on the TRPC chénnel, an inactivating
nmut ant thereof, or a nucl eoti de sequence coding for
the TRPC channel or for the inactivating nutant is
s rif t i db, nent dri'sﬂspfaiﬁﬁiés eptides, ¢
naturlﬁﬁ&seﬁ??.gnl ?hgﬁt g??nmg'tr%P channel a‘r:?t)dul at or metanspa{3 yelic
peptidesiunaeleisg amﬂSecant@odla%cantlaeaw ymelecules, Tikeeyategarignall organic
an inhibitory or activating nol ecul e
molec&tﬂgﬁ%‘i‘né tﬁglj'%eor "activator"), especially an inhibitor
of the TRPC channel identifiable according to the
assay of the present invention, An inhibitors is
An ew@é dor JnemeARyERmant phihe BREC thanmef §Ct“ﬁ'§/r*ﬁlaél pssaYrcomprising
the sfe@)%adfl y block activity, decrease, prevent, del ay
tivation, inactivate, desensitize, or down-regul ate
(@) t:b@taanrqgwﬂqoreseaﬁrmeﬂwpmssafg afTRR@shaonel, of the TRPC

channel s as,pr.e escri be ov n_deta
(&) Sumolagr Ce” Jaer M § SRIabAmaRiTa pelote g Shiianggialy or after
BBﬁféctlﬁ(gtthé/ ﬂhSresE@ﬁf c‘sélf\ﬁﬁ}?th@ 'ﬂl?a%naélt!e‘é%b Pound, and
ensi t oni ze, or up-regulate the activity or
(c) engasesiagar ctﬂte@ttng aabangmin fidoreheeRPC channel s as
preferably described above in detail. Such nodul ators
i ncl ude genetically nodified versions of the TRPC

Funrfélﬂ‘%‘fé“ﬂﬁissan@raﬂfeﬁﬁﬁhleyoraﬁréf@@éd ienath ddighets @ﬂthélfastsh? are described
TRPC channel s, such as TRPC3DM as wel |l asnatur al

belom:amdrlmﬂn@Eeianm}fm hetic |igands, antagonists, agoni st s,
pepti des, cyclic peptides, nucleic acids, antibodies,
anti sense nol ecul es, ribozynes, snmall organic

Ther%r@céh@tﬁeﬁ@db}é&@ rhatkes. ofAheeprasphicinentiomés dBeshedetmealtmethod of
he TRPC channel activity is, an assaY corl‘qrp 9
screemagsa épedyator of TRPC or an ‘inactivating mutant thereof, or a nucleotide
sequence coding for TRPC or for the inactivating mutant, wherein the method
comprises the steps of:
|

(a) contacting a cell expressing a TRPC channel or an inactivating mutant thereof,
(b) stimulating Ca?" influx by a channel activator before, simultaneously or after

contacting the cell with a test compound, and

(c) measuring or detecting a change of the TRPC channel activity.

In a preferred embodiment the method further comprises the step of:
(d) selecting a test compound with an activity against a cardiovascular disease by
comparing the changes of the TRPC channel activity in the absence of the test

compound.

In another preferred embodiment the expression of the TRPC channel or an
inactivating mutant thereof in the cell is controlled by an inducible promoter, preferably

by a promoter which is selected from a tetracycline inducible promoter.
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(a) contacting a fluorescent cell expressing a TRPC
channel, (b) stinulating Ca2+ influx by a channe
w@einwasezr before, sinultaneously or after conPE/EPIVG5/013977
the fluorescent cell with the nodul ator or test
compound, and (c) neasuring or detecting a change in
fluorescence. Further detail $ and alternative or
preferred enbodi nents of that assay are descri bed
bel ow and i n the Exanples. Therefore, another subject

In a“@éﬂh@&la@f fefftréd RIBPddimerethosell s & FReketeh? Il as e.g. further
net hod of screeni ng a nodul ator of . TRPC or an

descripgdtbelew.i ng nutant thereof, or a nucl eotide sequence
coding for TRPC or for the |nactivati ng mnut ant,
wherein the nmethod conprises the steps of: (a)

Pref&eed @@Ilé& Ry ceilcitids Qécﬂfrdﬁf@l fd)gth@ rddene hmmanireaMDCK HEK 293,
i nactivati gg@wt ant _there stimul ating

HEK; 2893 Gix BbIK, ﬁamamécsmsa oare%@ce&s nmneémd@rsaWEK 293 cell

line.Or after contacting the cell with a test conpound, and
“(c) neasuring or detecting a change of the TRPC
channel activity. In a preferred enbodi nent the nethod

TRPES Rlgel QR e U7 e%é\.%stfgtsgfgér Y G08esing or detecting a
heTRP :
charg'e RADR fW(e‘éoLﬁg lgsglatrr@azcrfﬁﬁ% gt % ﬁat@ﬁncél%rﬁpﬁt%ﬁlluques, whole

tivit nce of onpou
cell aurmmter rqﬂmthbeieeldmanfdw@sn@ntm tpragtianar fisaiesoende ety using voltage-

senslier A1 Bb7 BPNSHVBVER (RaiEANE runbara. (1988), 17 Membrane.

Biol. PB&IeTLP®)| (yahi¥| &t Al qrmgﬁu Wh&inddol smbﬁctzesimmmsa Hoevinsky et al.
etracycline inducible pronpter.ln a particul ar

(1994} &k dviermdraneh o lneh87:6Re’ & ohckarman ff @br €990t Newt Engd J. Med.,
336:F575-1595! A8MmifS36" (1389), 350.8%s. Archiv., 391:185).

Examples of such dyes are Di-4-ANEPPS (pyridiniu'm 4-(2(6-(dibutylamino)-2- .
naphthalenyl)ethenyl)-1-(3-sulfopropyl) hydroxide), CC-2-DMPE (1,2-ditetradecanoyl-
sn-glycero-3-phosphoethanolamine triethylammonium), DISBAC2 (bis-(1,2-dibarbituric
acid)-trimethine oxanol), DisBAC3 ((bis-(1,3-dibarbituric acid)-trimethine oxanol), SBFl-
AM (1,3-benzenedicarboxylic acid,4,4'-[1,4,10-trioxa-7,13-diazacyclopentadecane-
7,13-diylbis(5-methoxy-6,1 2-benzofurandiyl)]bis—(tétrakis-[(acetyloxy)methyl]ester)),
fluo3am (1-[2-Amino-5-(2,7-dichloro-6-hydroxy-3-oxy-9-xanthenyl)phenoxy]-2-(2'-
amino-5'- methylphenoxy)ethane- N,N,N',N'-tetraacetic), fluodam (1-[2-Amino-5-(2,7-
dichloro-6-hydroxy-4-oxy-9-xanthenyl) phenoxy]-2-(2"-amino-5'-
methyiphenoxy)ethane- N,N,N’,N'-tetraacetic) or fura2am (1-[2-(5'-carboxyoxazol-2"-yl)-
6-aminobenzofuran-5-oxy}-2-(2'-amino-5'-methyl-phenoxy)-ethane-N,N,N',N'-

tetraacetic).

Examples of the channel activators are diacylglycerols, in particular 1-Oleyl-2acetyl-sn-
glycerol (OAG), Gg-coupled receptor agonists, such as phenylephrine and in particular
trypsin, an agonist that stimulates receptor tyrosine kinases such as epidermal growth
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Preferred cells or cell lines according to the present
i nvention are MDCK, HEK 293, HEK 293 T, BHK, CGCS,
WORMBIB805W ss3T3 or CHO cells, in particul ar BCHER0E9B13977
cell line. TRPC channel activity can be nmeasured or
detected by nmeasuring or detecting a change in ion
fluxes, in particular Ca2+ fllxes, by e.g. patch clanp
techni ques, whole cell currents, radiol abeled ion
fluxes, or in particular fluorescence e.g. using
factofO(E sepsdiakye ené@ifinge
(V(l(est@g?garrd %Igly%g&gtg i @ﬁ g %kym?égl\/gfmr‘g'?aﬁsé %osphohpases or
activgipre themeof.Dani el et al . (1991) J. Pharmacol . Meth.
25:185-193; Hoevinsky et al. (1994) J. Menbrane Biol.,
137:59-70; Ackerman et al. (1997), New Engl. J. Med.
The 385nﬁ@7@tﬂléﬁﬁs |H<’:}:mrtlc@ar @AG (GBbe, usBHl fogtesdirdét aftimulation of the
391:185). of such dyes are_ Di - 4- ANEPPS
TRP@pc}l',xqrmqlﬁ» mlﬂlqh (szqrgag@pggglyq%nﬁqge of the assay of the present invention

com@%‘é@t Wﬁ%% @Qeg rﬁ%%%’lrt]éod‘ efl\?é)éer? of ¥l WhARdIs because, for

exargﬂ:lyecenoﬂfb rplmﬁomdayndﬂerrame dfrfasbsé?pbatrwrnesmts are substantlally
BAC2 (bis-(1 ,2-dibarbituric acid)-trinethine
redua; mol ), Di sBAC3 ((bis-(1 ,3-dibarbituric
acid)-trinethine oxanol), SBFI AM (
1, 3- benzenedi car boxyl i c
In genera),4a4cell 5 pravdded ivdieh BxpiestieszaclBPEpehamukdcanan inactivating

7 3-diylRi 5- : -6 .
mutap TagieBh 1 DRGR o JISHAHE Frespteres s1q HsseyPas Fhave e gell can be
prodh@éd hswfd g@@étm methods known to a person skilled in the art and as described
7-di chl or o- 6- hydr oxy- 3- oxy- 9- xant heny

5- (2
in thle) Emgﬁm@q &ft@rzhawam indueed -theeaxpregsien oxyinet MRFE channel or an

macllgl\{a’\liqyomyt%{te@wgfeaogﬁh%cgg)y f%@%‘sﬁ.@l&k}%%ﬁﬁ@% 95 r‘n?Cthlter plates and

grovx@heUQmﬂ]y 2hé 2celrighowSat thet bdﬂt@inewxmhﬁmnwates and are fixed.
N ,N -tetraacetic) or fura2a
Ther(egfteg_tbg ce,ﬂg,%@,)gyagg?gl)qushe)q §nd Ioaded with a dye in a suitable loading

buff{\‘,_ %ﬁfﬁ;ﬁﬁ%ﬁ@ﬁﬂééﬁh%?m _ﬁe&ﬁwﬁﬁsﬁﬂ{ﬂ% After h?vmg removed the
loading buffer, the cells are incubated with the test compound or modulator, in -
particular with a biochemical or chemical test compound as described above, e.g. in
the form of a chemical compound library. Ca®" measurements can be carried out using
e.g. a Fluorescense Imaging Plate Reader (FLIPR). To stimulate Ca*" influx through
the TRPC channel a channel activator such as OAG should generally be applied.

As an alternative mode of TRPC channel activation trypsin as a Gg-coupled receptor

agonist can be applied.

The expected effects of inhibitors would be a reduction of e.g. the fluorescence
increase. Activators would lead to a further increase of e.g. an activator-evoked
fluorescence or induce e.g. an activator-independent fluorescence increase.

Thereafter, suitable modulators, in particular inhibitors can be analyzed and/or
isolated. For the screening of chemical compound libraries, the use of high-throughput
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Exanpl es of the channel activators are
di acyl gl ycerols, in particular
wa2@kmey48e2acet yl - sngl ycerol (OAG, Gg-coupl ed PETEBPL00F/013977
agoni sts, such as phenyl ephrine and in particul ar
trypsin, an agonist that stinulates receptor tyrosine
ki nases such as epidermal growthfactor (EGF) or
di acyl gl ycerol generating enzymes such as
phosphol i pases or activators thereof. The channe

assaps arapaterred Whiah birg khawn@0Ghe GRileBH 1866 o 9F
?ﬁ ect pstl mul ation of the TRPC channg‘? S whi é hl&ftﬂﬁre commercially

avaaklet i onal advant age of the assay of the present
i nvention conpared to the indirect, receptor-nedi ated
activation of the channels because, for exanple, in

Accbtcbng)rtesmat pesseay ihventioat theoterfral'sifzrprsi tdovrﬂadﬁﬁuhﬁr%ry” means a
tanti al In general, a cell

|y reduced.
P'Ufa{'t&vP & emw%h%&'ﬁpe@%@at +epe i rasseptbleg from any of multiple

ct er uc,
soutcBR IeRidig EHERRall Sy EestBE, amBBEURECHTY Cuatupy products or
compiratatalchesnicgl ldrases.c nmet hods known to a person

skilled in the art and as described in the Exanpl es.
After having induced the expression of the TRPC

AdvﬁH@@@%hs@rthé%bﬂﬁﬁt oVl ;ﬂ@ngf ﬁr%nﬁ&? 'iseeérrfe@eo&eéﬁ an array and/or

are usually plated into e mcrotiter plates
in agpbmkncs spsiam ¢.ot mmlu@hgs‘ogo’tmpwtlngmﬂd)atrbbml@ilqwd transfer system,

Lt wel | tes dar ed. Thereafter, the cells
'ﬁcépgﬁpszsv\bgh B eﬁ&ﬁb‘@ﬁ‘ Wth a dye in a

sui tabl e loading buffer, preferably with a fluorescent

dye such as fluod4am After having renoved the | oading

In aagﬂﬁélemhwbm@at Pk the erGSﬁetJmaauom the mathodeistcacdegouhth form of a

i o2} S 35418 ] B ARURCE ey g sroening

method ris Céutamlt@dnaml numemmmd lith *vam’ oulaCa2os & ainiRnrEE wells and
n, be carried out usin . a Fluorescense | magi ng

m'crlﬁl?\ﬁid&mﬁ@”e@m prgbote: stl mul ate Ca2+ influx through
the TRPC channel a channel activator such as OQAG .
shoul d generally be applied.

in a particularly preferred embodiment the assay/method of the present invention is

carried out in a cell line containing a gene of a TRPC channel under the control of an
inducible promoter, as detailed above, wherein the channel activator is solubilised. For
example, preferably the activator OAG is solubilised in the presence of a serum

albumin, e.g. bovine serum albumin, or plutonic acid.

Another subject matter of the present invention is directed to a method for producing a

medicament for the treatment of atherosclerosis, wherein the method comprises the

steps of:

(a) carrying out the method as described above,

(b) isolating a detected test compound suitable for the treatment of a cardiovascular
disease, in particular atherosclerosis, and

(c) formulating the detected test compound with one or more pharmaceutically

acceptable carriers or auxiliary substances.
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As an alternative node of TRPC channel activation
trypsin as a &g-coupl ed receptor agoni st can be
wappbioesn2 The expected effects of inhibitors wecl/@Erives/ei3977
reduction of e.g. the fluorescence increase.
Activators would lead to a further increase of e.g. an
activat or-evoked fluorescenceé or induce e.g. an
activator-independent fluorescence increase.
Thereafter, suitable nodulators, in particular
Pharnfddduiticany &seoephsnlanaaiyiess c&ﬂ@fu&mar;sofms@@hce%%ré hﬁ‘Jr example a
screeni ng of chem cal conpound libraries, the use of
physiglggicahrpifteipselatieny €.¢r sogiusn eehletdanselbtion e deringralised water,

st 54 b BB B LG BUSAPERC hB i apiy suo as

EDTAchem cal conpound library" neans a plurality of
chem cal conpounds that have been assenbl ed from any
of multiple sources, including chemcally synthesized
nol ecul es and natural products or conbinatori al
chemcal libraries. j Advantageously the nethod of the
The foleseng Figumss, iSHqLies:cearaﬂdeExamqole:snshall axpkyn dmelpoesent invention
., a . robatics s cluding robotic plating and a
W'th%tim'ﬁeg I%l“a5¥ g*a‘%?%@\’eé}ﬁ’t em e.g. using
mcrofluidics, i.e. channelled structured. |In another
enbodi ment of the present invention, the nmethod is
Des@iptioneaf tbatFiguresor m of a hi gh-through put screening
system In such a system advantageously the screening
nmet hod is automated and miniaturized, in particular it

Flgute%eﬁA Hndl F8 ehoweHatvERPE 3aN @lo@bqfo@fcbﬂy%ﬁ@tlmmdrpédr%hts
by a roboter. In a particularly preferred enbodi nent

the assay/ nethod of the present invention is carried

Figuf, " Rg 8 bndl 1 CAHALRL MoBste el of THBE3™ YN ¥R and
TRPC6

Figure 3 shows the effect of TRPC3PN on acetylcholine-induced vasoreactivity in
carotid arteries of atheroscierotic rabbits
Figure 4 shows a sonographic assessment of flow-induced vasoreactivity in TRPC3"N

expressing caroftid artery segments

Figure 5 shows the size of atherosclerotic plaques in TRPC3PN expressing carotid

artery segments

Figure 6 shows the effect of TRPC3™™ expression on mean macrophage density in
atherosclerotic carotid arteries :

Figures 7A and 7B show the detection of OAG-activated Ca** signals in inducible
TRPC3 and TRPC6 cell lines using FLIPR technology
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i nduci bl e pronoter, as detail ed above, wherein the
channel activator is solubilised. For exanple,
w@e@berebty the activator OAG i s sol ubilised iPCT/BR2005/013977
presence of a serum al bumn, e.g. bovine serum
al bum n, or plutonic acid. Another subject matter of
the present invention is dirdéted to a nethod for
produci ng a nmedi canent for the treatnent of
at heroscl erosis,, wherein the nethod conprises the
Figusé£BA em‘d 8Bal)us¢|%ﬁé YA O ér TRPO@E&MQ*R%@WM@% KF 86365 in
above, |solat|n%)a detected test conpound suitab
dOX)fWﬁ"'ﬁ@ré"iWC@QtQ@éHme@f Y2 E&IR @88 ul ar di sease, in
particul ar atherosclerosis, and (c) fornulating the
detected test conpound mﬁth one or nore
pharmaceutical Iy acceptable carriers or auxiliary
subst ances. Phar maceutically acceptable carriers or
Des@wmqn%ﬁ¢3§%%§FﬁW@§s are for exanple a physi ol ogi cal
buffer solution, e.g. sodiumchloride solution,
dem neralised water, stabilizers, such as protease or
SEMIE NExskeshaws g amdno acidssguesteof TRRCENt s, such as
EDTA. The foll ow ng Fi gures, Sequences and Exanpl es
shall explain the present invention without limting
he Fi gures
S e R R e R S ALt "Car 1
functional ion currents Figures 2A and B show t he

SE@?@J{]@”%’: gﬁ@o@ %e G el‘é&.ﬁ %]CS?II:II-&P magﬁggg %% tﬁgddo-rnﬁe{:r)l(a:?\t-negative
TRPOFENAFI(TRPOIRUY q&mté{t@acarmagtacvdé ¥rd iR KAgpt i d

arteries of atherosclerotic rab
SEQ ID NO: 4 shows the complete nucleotide sequence of TRPC3"N: (mutated .
nucleotides are in bold)
SEQ ID NO: 5 shows the amino acid sequence of TRPC6

SEQ ID NO: 6 shows a nucleotide sequence coding for TRPC6

SEQ ID NO: 7 shows the amino acid sequence of a dominant-negative TRPC6
channel (TRPC6), (mutated amino acids are in bold)

GDN

SEQ ID NO: 8 shows the complete nucleotide sequence of TRPC (mutated

nucleotides are in bold)
SEQ ID NO: 9 shows the amino acid sequence of TRPC7
SEQ ID NO: 10 shows a nucleotide sequence coding for TRPC7

SEQ ID NO: 11 shows the amino acid sequence of a dominant-negative TRPC7
channe! (TRPC7™), (mutated amino acids are in bold)
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Figure 4 shows a sonographi c assessnent of
fl owinduced vasoreactivity in TRPC3 DN expressing

W@ a006107480art ery segnments Figure 5 shows the siRer/@P2005/013977
at heroscl erotic plaques in TRPC3DN expressing carotid
artery segnents Figure 6 shows the effect of TRPC3DN
expressi on on mean macrophagelldensity in
atherosclerotic carotid arteries Figures 7A and 7B
show t he detection of OAG activated Ca2+ signals in
i nduci bl e TRPC3 and TRPC6 cell |ines using FLIPR

t echnol ogyFi gures 8A and 8B illustrate the |1 C50 for
SEQABCHGind 278w 1 thei emplsie guolgatiops seguence of TRPC7™Y; (mutated

¢ i iinduced cell lines by a FLIPR assay
nuc Bg%@?%kél gﬁb%@ the Sequences SEQ ID NO 1 shows the
am no acid sequence of TRPC3 SEQ ID NO 2 shows a
nucl eoti de sequence coding for TRPC3 SEQ I D NO 3
shows the conplete am no acid sequence of the
Exaffpedrant - negative TRPC3 channel (TRPCIDN) , (nmutated
amno acids are in bold) SEQ ID NO 4 shows the
conpl ete nucl eoti de sequence of TRPC3DN; (nutated
ndcl eotides are in bold) SEO I pghows the am no
1. a@PBStg‘éﬁthé'h%%d ﬁf”%ﬁ@e‘”)geé’:ffgé c%é}lgécghows a nucl eoti de
sequence coding for TRPC SEQ ID NO 7 shows the am no

aci d sequence of a dom nant-negative TRPC6 channel
To gtugyp chamgl fusetiemiimyitee iagd tar wivonweolsed SEdpmidant-negative

chalfigl SRR, R REDIGG, THELS Shaffia® SRS T appicabity of this

approach for TRPC channels had been previously demonstrated (Hofmann et ai.
(2002) Proc. Natl. Acad. Sci. U.S.A., 99, 7461-7466). We generated a dominant-
negative TRPC3 channel (TRPC3™) by exchanging amino acids 621-623 of wild type
human TRPC3 (NP_003296) for alanines by site directed mutagenesis. The insert was
cloned into a modified pcDNA3 vector backbone using gateway technology (Invitrogen,
Karlsruhe, Germany).

A HEK 293 line stably expressing the muscarinic My—receptor (HM1 cells) was used in
this study (Peralta et al. (1988) Nature, 334, 434-437). Cells were grown at 37°C in
DMEM/F12 (1:1) medium supplemented with 10% fetal calf serum, 2 mM glutamine,
100 U/mi penicillin, 100 pug/m! streptomycin (Invitrogen, Karlsruhe, Germany) in 5.5%
CO,. G418 (0.5 mg/mi) was added to the growth medium. The cDNAs for hTRPC3
(U47050), hTRPC6 (AF080394), TRPC3®N, and eGFP (pEGFP-N1, BD Biosciences,
Palo Alto, CA) or YFP-tagged versions of the channel proteins were transfected using
LipofectAMINE 2000 (Invitrogen, Karisruhe, Germany) according to the manufacturers’
instructions

For electrophysiological experiments cells were transfected with the indicated amounts
of cDNA in 35 mm dishes and plated onto coverslips 12 — 24 hrs after transfection.
Cells were used 24-48 hrs after plating. If not indicated otherwise 0.4 ug eGFP was
co-transfected as expression marker for patch-cla'mp experiments.
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SEQ ID NO 9 shows the am no acid sequence of TRPC7

SEQ ID NO 10 shows a nucl eoti de sequence codi ng for
WARWGD7EED | D NO 11 shows the ami no aci d sequRPOT/EPBNS/613977

dom nant - negati ve TRPC7 channel (TRPC7DN) , (nutated

amno acids are in bold)SEQ ID NGO 12 shows the

conpl ete nucl eoti de sequence & TRPC7 DN, (rmutated

nucl eoti des are in bold) Exanples 1. Construction and

functional properties of TRPC3 DN To study TRPC

channel function in vitro and in vivo we used a

dom r]ant-negative channel nutant to nodul ate native

Whelereel piiveRls wers (gaajded from, Sgrresssnt cells gt reemstemperature with a

p P ha e e\
HE RSPt rid dfpt e r b Rien e ODLBES SOty (HEKA, Lambrecht,
Gerfitany) URatéh pifdtes Mifil résistahced\ef gere VAL édlstandard extracellular buffer
dom na neg%t i ve TRPC3 chanpel (TRPC3DN) by exchangin
wergnpwgzoggrpag grasiinate lagy.| d hey peldinmrat as set to —70 mV and

| MY ATy :
Cun{r?uwfséggﬁé@ig@o ﬁ[ﬂs;vé‘lh@gr ﬁggs)xgﬁng(?@ i t??t oéganr\tgc?/iv ?liee%ampled with 6.6
kHzo AN ordinge weraditteosbati2 khig. gat eway t echnol ogy

(I'nvitrogen, Karlsruhe, Germany). A HEK 293 |ine

stably expressing the nmuscarinic M-receptor (HW
StaR@aldS txiéRsalusEiter oﬁsairfedspﬁ%m)!’wa@nmm@h 5.4,1888), 2, mgcCl, 1,
Nat 437). Ce t 37Cin

ure, 334, 434- S were grown a
glucigeM F12EPESL) O,natl phh wap pdjusted ted7 Wi with Nato et Bie stanfiard pipette

ourF P th o EOBL L0 audfis BRE T0, Wil 2GRS Cor BAPTA
5, HEKRPESGHLH @ab ﬁ%ﬁgtéa ta@B @i gflidodid A6id9rous gca%*qi Wé calculated to

The cDNAS for C3 f(Eu47050), hTRPC6 ( AF080394),
be @663\ Usi therPaByEargmm (CeIVRiogstangsckY, Ledven). Receptor-

actfhlsth c i @ e E B RAEE YA Ry Hoiklfos BRI carbachol

All statistical data is expressed as means =+ SEM: Statistical analysis was performed
using SigmaStat (SPSS, Chicago, IL). Results were pooled and analyzed using the

Mann-Whitney rank sum test. The significance level was set to p < 0.05. |

1.1 TRPC3PN does not carry functional ion currents

To establish that TRPC3PN acts as a negative TRPC channel modulator the functional
properties of the channel mutant were investigated by whole cell patch clamp.

Representative current recordings from HM1 cells transfected with 3 ug TRPC3 or
TRPC3P™ are shown in Figures 1A and 1B. TRPC currents were elicited by the
acetylcholine receptor agonist carbachol (10 uM). Currents were recorded before
(con) and in the presence of carbachol (carb).

On average the current density of TRPC3PN expressing celis (1,3 pA/pF, n = 11) was
not different from cells transfected with LacZ as a negative control (1,2 pA/pF, n = 10).
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Li pof ect AM NE 2000 (I nvitrogen, Karlsruhe, Gernmany)

according to the manufacturers' instructions For
web@enrasphysi ol ogi cal experinents cells were PCT/EP2005/013977

transfected with the indicated amounts of cDNA in 35

mm di shes and plated onto coverslips 12 - 24 hrs after

transfection. Cells were used324-48 hrs after plating.

If not indicated otherwise 0.4 ng eG-P was

co-transfected as expression marker for patch-clanp

In agoeReanc® lith. teolceorfthds SHOWRANhFigefRd 1RGMIIed delieMransfected with
-fluorescent cells at roomtenperature with a HEKA EPC

TRPES pat @ hpesitivf cantipl displayasd spuifsendyf greates ¢uEent densities (11,2

RT3 F50b R TE L M T eCer o e heealhisiotpBR Rhrdf e

pul l ed fromborosilicate glass. The hol ding potenti al

was set to -70 nV and currents during 160 nms voltage
Previoys, studiessuggrst; that. d @{P,éﬁ Waiestly dntsracts with itsels agrpell as TRPC6

C h@?\ﬁ ' I a n
and ?X’#%?ﬁaﬁkgu er é\ﬁgﬁtgpggg ch(%lgﬁ #ﬁ.ﬁ %& %10310%%] 8.9’4,7461'7466)'
Ther@aﬂbzthed midgiDlatody, e@?]m aﬁé‘HBChSP?ERESed lé)s;edrhy mﬂewgﬁefsfsion with wild
' ed t wi t OH. The standard pipette buffer
fypeifg%#éér?élﬂ’ -FBéC han@g®y 120, gl uconic acid 120, MyCl 2
2, CaCl2 3, Cs4-BAPTA 5, HEPES 10; pH was adjusted to

7.3 with gluconic acid. Free [Ca2+] was calculated to
be ~200 nMusing the CaBuf program (G Droogmans, KU

12 N L RGP B B £

statistical data is expressed as nmeans SEM
Statistical analysis was perforned usi ng_l Si gnaSt at

Accqrdipgdo faauengd HYIL cellruaqie oo-tiansfepled  vdth ditg RREICE-¥HP and 7 ug

LacZ % BBnldELRR AR S Yo BRe O3 BR g RO IS F e 2B Hm1
cellsfwers cotainsfetied witret|sg TRRCE-MHP ahdthedz SRAGFDBAbS in Figure

o as a negative TRPC channel nodul ator the functional

Carbachol-induced currents were measured at 770 mV and normalized to the cell
capacitance. TRPC3™N significantly ("p<0.001) suppressed currents through both
TRPC3 and TRPCS6.

2. Anti-atherosclerotic effects of TRPC3®N in vivo

As shown in Figures 2A and 2B TRPC3™ conferred a dominant-negative effect on
TRPC3 and TRPC6 channels. Based on sequence homology and previous reports
(Hofmann et al. (2002), supra) it can be assumed that also the homologous TRPC7
channel is suppressed by TRPC3®N. To investigate the effects of TRPC3®N expression
and, thus, inhibition of TRPC3, TRPC6, and TRPC7 on atherosclerosis viral gene
transfer of TRPC3"N to vessels of atheroscierotic rabbits were used.
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properties of the channel nutant were investigated by
whol e cell patch clanp. Representative current

wo ewondisnys from HVL cells transfected with 3 POI/ERRBE3013977
or TRPC3DN are shown in Figures 1A and 1B. TRPC
currents were elicited by the acetyl choline receptor
agoni st carbachol (10 mM). Clérents were recorded
before (con) and in the presence of carbachol (carb).
On average the current density of TRPC3DN expressing

Carotiell drterlel, weRANAGted vithLilusédsharebuflhg fretrenstY 6P€GF¢1 &$ a control.

transfected with LacZ as a negative control
8 wesysprften gene)transfer der cdipeasanistatet weasr @u@luate@béoysﬁmwnal and

h'StO"d;bs‘vF?{'%%ﬁ@gﬁ{?Fa”d 1B cells transfected with TRPC3 as a

di spl ayed significantly greater
current densities ( 1 1,2 pAlpF, n =11; p < 0,001).
Thus, TRPC3DN did not carry notable ion currents.
Previ ous studi es suggest that TRPC3 directly interacts

bi ' : : iN and TRPC7 (Hof mann et al.
2.1 M8 Seriaton RnttRimBPSBAES? s A 00! 7ab1. 7466)
Therefore, the nodul atory effects of TRPC3DN were

AdengiIHRES Encpi e %Wﬁ%&%bgﬁ Bt oe TRES DG generated,
amplﬁ%%né‘iﬁm?gﬁ’ %Vﬁ‘%‘)%@élég Selqgehfly, Ztge%ré&ﬁés;s gﬁfﬁe sequence

co-tran cte TRPC3-YFP an
was cbacked by dphA ml@ncb‘rg MedigerReasX, Dﬂla(tglsaydb@%many) and specific

xprnh 71 I Al e CanirieddNoNoRRREIIRAY T gur o

2A. Carbachol -i nduced currents were neasured at -70 nv
and normalized to the cell capacitance. TRPC3

WhitgiNgw Zegdand fablits p20 guagkss)of agepnese éer eara diet wmhm%@wlesterol +
5% %}% %P@% ?LW% Tl{/egppeed%g,%Hsgghgeerx?ﬁ&és%r%\;a% lﬁEL&% f)y catheter-

based viral gene transfer (see below). Cholesterol feeding was continued for the
whole course of the experiment. At least 8 animals were independently investigated in

each group.

Serum cholesterol levels were assessed before the initiation of feeding, directly before
gene transfer, and 2, 4 and 8 weeks after gene transfer. The measurements were
carried out in a validated laboratory specialized on veterinarian serum determinations
(Synlab, Augsburg, Germany). Also the LDL and HDL subfractions were determined
with standard technigues. No significant differences were observed for serum

3DN

cholesterol, LDL- or HDL. cholesterol in control versus TRPC receiving animals (p >

0.05) for all time points measured (n = 8 each group).
2.2 Endothelial gene transfer to the carotid artery
For gene transfer to the carotid artery a cervical midiine incision was made and the left

common artery was exposed. A segment of 4 cm was isolated with two small
atraumatic clips (BIEMER vessel clips, FD 561 R). Approximately 0.2 ml TRPG‘SDN or
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As shown in Figures 2A and 2B TRPC3DN conferred a
dom nant - negati ve effect on TRPC3 and TRPC6 channel s.
w@awed 74302 sequence honol ogy and previ ous reporPGI/EP2005/013977

(Hof mann et al. (2002), supra) it can be assuned that

al so the honol ogous TRPC7 channel is suppressed by
TRPC3DN. To investigate the dffects of TRPC3DN
expression and, thus, inhibition of TRPC3, TRPC6, and
TRPC7 on at herosclerosis viral gene transfer of

eGFPRARIONOBioviegiss! $0'8fpfa) hrisoRfeqe@tbyCarsthll heetr @.4x20) into the
used. Carotid arteries were infected with viruses

isolated isegmeand Tiriwubrtion tistgrwags2imibnl hen,.the dlipsvere removed and
. . f ' . .
i kB! RS A5 Bt Bl ARoFIaS USRI e anma

was gfiloavert it® eedvieramheatabbit doistainkde BRNIgEYRE STRN§ESIE®Y Buprenorphin
t he dom nant negatlve nmut ant of TP wer e gener at ed,

0.01anplkgr s @vant1 0 far dheyrs|Rasiepsetion. Subsequent |y,
the correctness of the sequence was checked by DNA
sequenci ng (Medi genom x, Martinsried, Gernany) and
speci fic expression of the proteins was confirnmed by
gﬁstern Bl ot ting. V%j‘e New Zeal and rabbits, 20 weeks
2.3 Jlegggemgitof Eagothelial Mageramctivitios chol esterol + 5%
corn oil. After 1 week of feeding, transgene
expressi on was i nduced by cat heterbased viral gene
At the endfafrthé sagebieient) eighh etexkeaftdr jerediragsfeasbasal vessel diameter
cont i nued for the whole course of .the experinent. At
and BeaMCRS TR AR PR B iR ey o Ba By gHBBdefttion ultrasound
of thB&Hofid QHBry, Ser um chol esterol |evels were assessed
before the'initiation of feeding, directly before gene
transfer, and 2, 4 and 8 weeks after gene transfer.
out .in a validate

The nmeasurengnts re carried .
In vivgoaRae B enacoal o Bar SRovEt abfatel whsoBrifhiined on carotid artery
segriieh®r 6f ahérenslefcHo rabbitsAURIgHHE B) 1ERfSHRIREY- wih SPRPIEBCN (hatched
LDL and HDL subfractions were determ ned )
bars) or eGFP (open bars) and in healthy (non-atherosclerotic) rabbits (filled bars).
Acetylcholine-induced vasoreactivity was measured 4 times every minute after the

injection of the given doses of acetylcholine. TRPC3™M

expression significantly
improved acetyicholine-induced vasoreactivity compared to eGFP expressing
segments (** p<0.001). A decrease of vasoreactivity was observed in eGFP

expressing segments vs. healthy controls (# p<0.01).

In a second set of experiments, flow-induced vasoreactivity in response to

administration of sodium chloride solution was tested (Figure 4).

Luminal vessel diameter of carotid artery segments was measured in atherosclerotic
rabbits transduced with TRPC3"" (hatched bars) or eGFP (open bars) and in healthy
(non-atherosclerotic) rabbits (filled bars). Flow-induced vasoreactivity was tested
during administration of 100 mi sodium chloride solution (épplied over 5 min).
Measurements taken after 80 mi of infusion and 1-2 min after application of the total
volume are shown. TRPC3PN expression significantly improved flow-induced
vasoreactivity compared to eGFP expressing segments (** p<0.01).
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with standard techni ques. No significant differences
wer e observed for serum chol esterol, LDL- or HDL
w@bwbessser ol in control versus TRPC3DN recei vi PGI/EP2005/013977
animals (p > 0.05) for all tinme points neasured (n = 8
each group). 2.2 Endothelial gene transfer to the
carotid artery For gene trandber to the carotid artery
a cervical mdline incision was nade and the |eft
common artery was exposed. A segnent of 4 cm was
isolated with two small atraumatic clips (Bl EMER
vessel clips, FD 561 R). Approximately 0.2 m TRPC 3DN
oreG-P virus solution (titer 1010 pfu) was injected by

24 R oo Qe e R R i R ere. |

renmoved and the blood circulation was restored. The
cervi cal wound was sutured and the ani mal was al |l owed
In ofder @ ARsess THISepa® bprogressian rfisfolngigallyspaimals were injected with

S Bu 2. h
nevd TP AL boDU A0S AR e HAR A RGN R rom e
sterrErlrdodibwllyaét thesapiglettisi Thewelsekheerenfiusied With saline, dried carefully
ht weeks after gene:transfer, basal

and §BESL e RIFoR Ak odedt @Pr@ﬁbﬁ.q&éﬁr@ha[ﬁ,aewas excised for investigation
of GFF g‘?é’gld()f’{ i té}f]‘ﬁf \%rp@ ?ﬂ 143}\/ afdy %mﬁ%ﬁh@'tédf%?mstr}/

soun caro Vi VO neasurenen
of | um nal vessel dianeter mas perforned on carotid

o TSRS S SR LS g B, o
this ?é‘fpﬁ%eagddéﬁ‘ r@@%‘télhh‘ug(\ngé"dﬁ’ebﬁyf ﬂﬁ&lc%ﬁoéﬁér) pdriid ?he vessels with

l'ed bars). Acet tyl"chol i ne-1'nduc vasoreact |
salingafor i agioves and |qmﬁmge{tmgjtudmﬂljy én dhe eniddiee Thr@reafteorthe vessels

were &ﬁ?ggg%gﬁogué’% @'Qnstq @?ﬁ%ﬁ%@gﬂe&ss—z}l?\?g IEI%NaIcohol and acetone).

acetyl chol i ne-i nduced vasoreactivity conpared to eG-P

expressing segnents (*** p<0.001). A decrease of
Relafiye drlaciee isize yanadetepsinedely iSudsgrred staining followed by histological

image analysis of carotid artery segments trancduced with TRPC3°N or eGFP (Figure
5). The right carotid arteries from rabbits that received TRPC3™ (to the left arteries)
were evaluated as untreated controls. TRPC3™" decreased plaque size vs. both eGFP
(**p < 0.01) and untreated (*p < 0.05) controls.

As another marker of atherosclerosis progression macrophage infiliration of the vessel
intima was studied by immunocytochemisty. For histological staining, 6 um slices were
cut from the middle of all vessels which had been prepared by removing fat. The slices
were fixed with acetone for 10 minutes at room temperature and air dried. They were
then permeabilized with 0.6% H20; in 100% methanol for 5 minutes, washed with PBS
three times and incubated with 20% rabbit serum. Next the slices were incubated with
an anti-macrophage monoclonal antibody (1:100, clone RAM-11, DAKO, Hamburg,
Germany) at 20°C for 20 - 30 minutes and washed three times with PBS. They were
then incubated with the appropriate biotin-labelied secondary antibodies for 30 minutes
at 20°C, and again washed three times with PBS. Subsequently slices were incubated
with ABC reagent for 30 minutes, washed with PBS, and stained with
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expressing segnents vs. healthy controls (# p<0.01).

In a second set of experinents, flowinduced
wQa®enemeti vity in response to adm nistrati on PET/BPZOHM3ITT

chl oride solution was tested (Figure 4). Lum na

vessel dianmeter of carotid artery segnents was

measured in atherosclerotic ridbbits transduced wth

TRPC3DN (hatched bars) or eGFP (open bars) and in

heal t hy (non-atherosclerotic) rabbits (filled bars).

dianfihepenzidimeed Hagor qad] Vi for wagot esingeitdsll i NBounterstaining  with
adm nistration of 100 M sodi um chl ori de sol uti on

Harijs{ppmateryboisosin way . caviiad upbishesaftskefnalysis 8es nperformed by

arefly RUEDE" Al PoSilb oIS 35, BECVESE! Binf] dhried®' e ot mion
magnifioativn dtybicaly iGoduorl) byas staewriardizéd anmmpﬂﬁeﬁgr@@:r@’ure 6).

expressing segnents (** p<0.01).2.4 Determnation o
hi st ol ogi cal markers of atherosclerosis In order to

a _ . I S r |
MacRotERfest WeRE RSt P ShifurdeatPhBRUSR) 1Y 1R FEhaL BEE of carotia
arteries expressing FRRCIN onlelGFR. cARPESAY tdeeiseti ea significant reduction of

distally_at the epiqglotti The vessels were, fl ushed
macipRiisdsifiaton coBtbates i ERIFP SreresapO0asPaEdip 0 8bbee

of artery fromthe central area was excised for

i nvestigation of GFP expression, HE and van G eson
3. shssay rigrahigh rthiousthipsit otslemtifisation 'ahelRREB, oTRAGS and TRPC7

artﬁry was used for Sudan macrostaining to detect

IrinB Haﬁ?rﬁques. For this purpose, sudan red staining

was directly induced after perfusing the vessels with

saline for 2 mnutes and cuttint_:i_longitudi nally in the

To davetnre anTaasay dpt dre idandifiatiere Pt Tt chaanek modulaters, recombinant

HEKS £58 I ifsS Wi, Mottt usihg, Bl HYECT S 63y anvitrogen.

KarssuHenGeadasy)athat agplesk ITRRG3hpchéssion #di47)50)rIERPC6 (accession
anal ysis of carotid artery segments trancduced with

# A 4mD@}Ase@qter(thpg:@pgo¥yf_ afripducibjapremplgr hannel cDNAs were

ampﬁ’\ﬁ%@r g‘fts%lfraﬁggscf aRBAAJuLE2hng CERNLET intEPEEDNAERTITS  (Invitrogen,
Karlsruhe, Germany). After transfection of Flp-In T-Rex 293 cells with the channel
constructs stable cell lines were selected with hygromycin. Cells were maintained
according to the manufactures instructions and channel expression of was induced by
addition of 1 pg / ml doxycycline for 20 - 30 h. Cells were plated into 96 well poly-d-
lysine coated black walled clear bottom microtiter plates (BD Biosciences, Bedford,
MA) at a density of 40000-50000 cells/well 20 — 30 h before experiments. Cell were
then washed and loaded with 2 yM fluo4am (Molecular Probes, Eugene, OR) for 30 -
45 min at room temperature in a buffer containing 1x HBSS (#14065-049, Invitrogen),
1 mM CaCl,, 20 mM HEPES, 0.02 % Pluronic F-127 (Molecular Probes), and 0.05%
bovine serum albumin (pH = 7.4). Loading buﬁer was removed and cells incubated
with test compounds for 10 min at room temperature. Ca®" measurements were
performed using a 96 well Fluorescence Imaging Plate Reader (FLIPR), (Molecular
Devices Corporation, Sunnyvaie, CA). To stimulate Ca?" influx through TRPC3 or
TRPC6 we applied the channel activator 1-oleyl-2-acetyl-sn-glycerol (OAG) (Hofmann
et al.,, 1999), at a final concentration of 30 — 50 yM. OAG was dissolved in a buffer
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were eval uated as untreated controls. TRPC3 DN
decreased plaque size vs. both eGP (**p < 0.01) and
waniceaserl (*p < 0.05) controls. As anot her nmaP&KEEPN5S/013977

at heroscl erosi s progressi on macrophage infiltration of
the vessel intim was studied by i munocytochem sty.

For histological staining, 618mslices were cut from

the mddle of all vessels which had been prepared by
renoving fat. The slices were fixed with acetone for

contairg nitiessat (#M%Hcmoqhﬁtr@génﬁnﬂ nﬂwoa'mz?éo ﬁ‘iﬂ/PHEPES 0.02 %
wer e then perneabilized wth

Plurerie Hardl (Mplesular iickes) (né*kﬁea 4wamd a@@d Hw etbetcraues Alternatively,

ALY 1 P AL SF 5K, DR viogen)
mM €ai01h 2dymi HEPER), artd 0r1e%RAMirde derurfBBuntianpHrgy7.4).
Germany) at 200C for 20 - 30 minutes and washed t hree

times with PBS. They were then incubated with the

FigufsP 7RPHL A th%@é't g%%&dr%%sst%céﬁh@gyerﬁ'%s%?\%&s%n WPl doxycyclin-

m nut es at agal n was ree tine
treateB8utSodbis eqnentihgucdd celts. V\Erlmsl ticislrasell denmdnsiBfes that the OAG-

aotiVGE e aPant ADBA PSP B SHIRiE0 1 RBCAAABACS respsctvely.

Counterstaining with Harri s/ hematoxylin/ e03| n was
carried out thereafter. Analysis was performed by
Fluotksceoce changes iim §lusi+ iasledoeslisi werecrieasuiad uﬁegxlﬁsiEBJ Il. The bar

intim j.n each [ [ nificati t
indicgs. PBPUGELER S B0 ATOBCD o PR AT g oA ALaREE0 R gifes + SEM
fromﬁb w'éilé'bééd?ﬁhaigl%ré’&bﬁcé dﬁé]lt.lég 'V?@l’eb}ﬁ rmalized. to the mean baseline
i munocytochernistry 1n the intinal a er of carot
fluorascemdee@opxpr essi ng TRPC3DN or eGFP. TRPCSDN caused a
significant reduction of macrophage infiltration
conpared to eGFP expressing vessels (*p < 0.05). 10 3.

To ldl_i;gg% médul&iosd) of IMRRE BH tTRFIEH Withi 1hatagyayefdeEBRE8d above induced
and TRPC7 nodul ators
cells were used and test compounds are added to the wells before or after application
of OAG. The expected effect of inhibitors would be a reduction of the fluorescence
increase. Channel activators would lead to a further increase of the OAG-evoked
signal or induce an OAG-independent fluorescence increase. SKF 96365 (1-(R-[3-(4-
methoxyphenyl)propoxyl-4-methoxyphenethyl)-1H-imidazole-HCI) has been described
as an inhibitor of nonselective cation channels including TRPC3 and TRPC6 (Boulay et
al. (1997), J. Biol. Chem., 272, 29672-29680; Zhu et al. (1998), J. Biol. Chem., 273,

133-142).

As shown in Figures 8A and 8B SKF 96365 inhibited OAG-activated fluorescence
responses in TRPC3 expressing cells with an 1Cs of 1,8 £ 0,12 yM (n = 8) and in
TRPC6 expressing cells with an 1Cs of 5.04 + 0.17 yM (n = 8). Thus, the given
examples demonstrate the ability of the assays to identify TRPC3 and TRPC6
modulators. i
Fluorescence changes induced by 30 pM OAG in TRPC3- and TRPC6 expressing
cells were measured in the presence of the given concentrations of SKF 96365. Mean



To devel op an assay for the identification of TRPC
channel nodul ators, reconbi nant HEK 293 cell |ines
wowooe/oprsoriuced using the Flp-In T-REx system PCT/EP2005/013977
(I'nvitrogen, 15 Karsruhe, Gernmany) that express TRPC3
(accession # U47050) or TRPC6 (accession # AF080394)
cDNAs under the control of dA inducible pronoter.
Channel cDNAs were anplified by standard techni ques
and cl oned into pcDNA5/ FRT/ TO (I nvitrogen, Karl sruhe,
mhlblﬁ?ﬁ’f '%ﬂ&(és A Sel taransheh! OnlrfPtbeFéIP lkne;‘)&’éeagésc%@f control
h the channel constructs stable cel I nes were
fluoreseézrmﬂ edthsi albsdnogr ohGEFrR636E. | Doserrespense auved were fitted to the
genergi rgsrg ct)lgq.et \hﬁﬁg a%‘];c éé' ] ﬁlg'agélﬁrﬁlgﬁt%gpésqa@ﬁd(pgﬂt?gsqe%its to the
Compgg@/gg@ ine for 20 - 30 h. Cells were plated into 96
wel | poly-dlysine coated bl ack wall ed cl ear bottom
5 m crotlter pl ates (BD Bi osci ences, Bedford, MA) at a

| LY. 0- / 2Q, - :
s ol IR R SAOB0%P R0 ol R e BufBhctny protsase
actlvalt@di frbd@ﬂt@ma(dﬂﬁlsﬂcwh@e’ in R2obeaM) Euge rapplieR) tof drduded- FEJBIn T-REx-
om t enperature |n a buffer cont ai ni ng, 1x
TRPQ@B@Sd(ﬁ'PtIJ%E R)EPQT Fv® tGeligen) his1 tramineeiey QXGrQE"fiﬁﬁ the use of G-
couplgﬁdgg/e% I(%é)%isszér Eén'og n‘ﬁuFa'tl%Woi( W'Psfﬁilo?rTFﬂfgéeSA Lt ?’?@0 sec after
10 apphomlanrlemsnedncamédcelbhmcanﬁylkmeaér wnd;rlaaS%un cflunpmmdse in induced

Flp- "\oﬂﬁ%ﬁqﬁgﬁ’r@tﬁ%%&%s?ﬁﬁ Tt o sl redreriygoming e control
(Tabl%‘ﬁd‘ﬂe F%oupﬁ_ aé’&wl%vbcgegtryﬁgfno%é\} bRS: be used in the

nyva ate Ca2+ infl'ux through TRPC3

assayoto s'Itm@éte/\ERﬁ’mcﬂ amﬂiTﬂﬁ&& reapogiseact i vat or

1-ol eyl -2-acetyl -sn-glycerol (OAG| (Hof mann et al .,

1999), at a final concentration of 30 - 50 mM QAG was

iys c Ritubed BES AeiiiRRReB4PI0-In T-REX-
15 Tabledr’!v??%?gﬁbm@ Mnggg gﬂ';gomm\/l HEPES 02 % Pl ur onlpc

TRPG3 204 Ripdn ERERTRRGHes)S [mpresponsa jo Zﬂa nMiEeBsino t he

cells. Alternatively, OAG could be dissolved in a

buf fer containing 1x HBSS (#14065-049, lnvitrogen), 1

Fip-in T-REX-TRPC3 Fip-In T-REx-TRPC6
induced 271+0022(n=9) 2.26 +0.05 (n = 12)
non-induced | 1.65 £ 0,034 (n = 9) 0,88 + 0.009 (n = 12)

Values are given as means + SEM. Induced and non-induced groups were
20 significantly different (p < 0.001, t-test).
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nmv CaCl 2, 20 nM HEPES, and 0.1 % bovi ne serum al bum n
(pH = 7.4). Figures 7A and 7B show that responses to
w@@Bomerse2 observed only in doxycyclintreated betT/RBL00S/0M13977
non-i nduced cells. Thus, this result denonstrates that
the OAGactivated Ca2+ signal is specifically nediated
by TRPC3 or TRPC6 respectiveld. Fluorescence changes
in fluo-4 | oaded cells were nmeasured using FLIPR II.
The bar indicates application of 50 nM OAG. Shown are
SEQ nERMNG | upr escence values SEMfrom 9 wells each.
Fl uorescence values were ! nornalized to the nean
baseline fluorescence (FO) . To identify nodul ators of
MEGéﬁﬁﬂﬁhﬁ%vﬁﬁﬁﬁéﬁﬁbAﬁRéBﬁFﬁﬁﬁﬁﬁéT§§§ﬁﬁEEE?&%R%E?GNEﬁV@ﬁﬁMLEESKT
cell's were used and test conpounds are added to the
LNVNEVD SMERRALeLAVCHEEBEVEAPPLLEKRENDAR DEDERAGLATHECE¥YREVEAG LNHPGFA

asrfiv i ectemtabb e BhRat et Rt e RO SR GRR Bl puggrmrmermy

FCK¢@D@MERORHBE FEASRSRSRAPKGLASPAP s ev Ok avEraNal.sSRELAKLANTEKEFK
i nduce an A G independent fluorescence increase. SKF
NDYRYEBSMO CHDF BUEYLPUCRDSEEVEAT LNGDLESAEPLEVHRHKASLSRVKLATKYEVKKF

s R GBEp LhpSeamerl e Doy pRenel o grrussen

KFVAOSSF PTFLUBLYANASDRERANTELBN I TETDUPRQI FRPRITQRUWTRRCEMVWVLGM

s SRR B ERREY STt Lp r i s an SRRk LA nTrnooyymsyvorsDLeE
VTLﬁﬁﬁz% v ARSKENOMO PO AT EEGUY RSA GO 8RIR BBy BKEARB3PEP1.QISL.GRTVKD

i nhi bited OAG activated fluorescence responses i.n
IFKANRPGRIYPrAE L GYF ERY S ¥ Y IERARVEAAF TEVBES EK@LFWSIEGWVWSWLKYDH

KFI%Nﬁ%r@ﬁgﬁggﬁifﬁﬁgyﬁgﬁﬁﬁiﬁhEﬂs%ﬁébfEﬁ%%Bg@@ﬁ%ﬁﬁQKﬁ%LSYFDDGKTLP

PPF@EWB@EksEVEFIMRIHNFPKCRRBRLQNBIEEGH&HSKSRLNBHTQEMSRVFESHSFNSI

TRPC3 and TRPC6 npdul at o
LNQPTRYQQIMKRLIKRYVLKAQVDKENDEVNEGELKEIKQDISSLRYELLEDKSQATEELAIL

IHKLSEKLNPSMLRCE
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Fl uor escence changes i nduced by 30 nM OAG i n TRPC3-
and TRPC6 expressing cells were neasured in the
w@e@somse2 of t he given concentrations of SKF 9BGGEP2005/013977

Meani nhi bition values SEM are shown. Inhibition is
expressed as % of control fluorescence in the absence
of SKF 96365. Dose-response @lrves were fitted to the
general dose-response equation. The spline curves
represent the best fits to the conposite data. As an
alternative node of TRPC3 and TRPC6 channel activation
the proteaseactivated receptor agonist trypsin (200
nM was applied to i nduced Flp-In T-REx- TRPC3 and

seo FP-%o; ToREX- TRPC6 cells. This treatnment exenplifies
the use of CGgcoupl ed receptor agonists for stinulation
of TRPC3 or TRPC6. At t = 60 sec after application

AT o AR M ARy SR SRRE L B SER RS Mo concacre

TCAGG@E@CG@EEETBeAT@TwcﬁnasﬂdccggngnecndgcedAC@G@bGﬁb@AGGAGCGCTT

é Tabl e 1& Hence, coupl ed receptor onists, e.g

CCTERASEGE %%GE%%G%A%EECFAGTFI@TE%Q%EBTQ"?FF%F%&%GTCCAAGACG

CTGﬂ£E§¥cﬁﬂ§T§' ?@GA@?Q ﬂ§8 g@kﬁcéCngéegéi?é&%%GTGGGCAACGAGC
changes inin uce non- i nduce

ACCTGGEQGTGEECBAGﬁﬁGGTGCTGAAGEEQGKGEEBCTGGCGCGHAT@SBGGAGGCCCTGCT

I T ——

' Gcc&@éﬁﬁ@@@TCT@AGT@T@ﬂéCCcCT@@@AécﬁﬁﬁkécﬁGbKGGAéGACGACFTCTACGCTT

15

20

25

30

VEGSPSL RRMI'VIVREKGRRQAVRGPAFMFNDRGT SL TAEEERFLDAAEYGNI PW
ACGEREAGEERKGGCACGCGCTTCTCGCCGGACATCACCCCCATCATCCTGGCGGCGCACTGCCA

ona kR DMEONAL QL AGHEEL RIS bk SEEN ABA GORRLLAL SKENBL Y concrar

TTCRSKRA T SRIEQEA CODNE YAV RERCIBESROL TR GA CAECOIYEREVR CYKECeCTCGA
AR| ERPHDY

COA H VKRS SHERSR NAYKEE BSPRY: SESSEBBUE T AERESRBERA CCCCCT

AGCTCAGCAACGAGCTGGCCAAGCTGGCCAACATAGAGAAGGAGTTCAAG

THEAAM G EG
NDYRKL SMQCKDFWGVL DL CRDSEEVEAI LNGDL ESAEPL EVHRHKASL SRVKL
AATERARNETBBEAAGCTCTCCATGCAATGCAAAGACTTTGTAGTGGGETGTGCTGGATCTCTGCC

GAGACTCAGAAGAGGTAGAAGCCATTCTGAATGGAGATCTGGAATCAGCAGAGCCTCTGGAGGT
ACACAGGCACAAAGCTTCATTAAGTCGTGTCAAACTTGCCATTAAGTATGAAGTCAAAAAGTTT
GTGGCTCATCCCAACTGCCAGCAGCAGCTCTTGACGATCTGCGTATGAGAACCTCTCAGGCCTAA
GGGAGCAGACCATAGCTATCAAGTGTCTCGTTGTGCTGGTCGTGGCCCTGGGCCTTCCATTCCT
GGCCATTGGCTACTGGATCGCACCTTGCAGCAGGCTGGGCGAAAATTCTGCGAAGCCCTTTTATG
AAGTTTGTAGCACATGCAGCTTCTTTCATCATCTTCCTGGCTCTGCTTGTGTTCAATGCCTCAG
ACAGGTTCGAAGGCATCACCACGCTGCCCAATATCACAGTTACTGACTATCCCAAACAGATCTT
CAGGGTGAAAACCACCCAGTTTACATGGACTGAAATGCTAATTATGGTCTGGGTTCTTGGAATG
ATGTGGTCTGAATGTAAAGAGCTCTGGCTGCGAAGCGACCTAGGGAATACATTTTGCAGTTGTGGA
ATGTGCTTGACTTTGGGATGCTGTCCATCTTCATTGCTGCTTTCACAGCCAGATTCCTAGCTTT
CCTTCAGGCAACGAAGGCACAACAGTATGTGGACAGTTACGTCCAAGAGAGTGACCTCAGTGAA
GTGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAATGGCTCCCTTCTGACC
CTCAGATTATATCTGAAGGCCTTTATGCCATAGCTGTTCTGCTCAGCTTCTCTCGCGATTGCGTA
CATCCTCCCTGCAAATGAGAGCTTTGGCCCCCTGCAGATCTCTCTTGGAAGGACTGTAAAGGAC
ATATTCAAGTTCATGGTCCTCTTTATTATGGTGTTTTTTGCCTTTATGATTGGCATGTTCATAC
TTTATTCTTACTACCTTGGCGCTAAAGTTAATGCTGCTTTTACCACTGTAGAAGAAAGTTTCAA



VAHPNCQQQLLTI WYENLSGLREQT| Al KCLW.WALGLPFLAI GYW APCSRLG

Kl LRSPFM
wWKEOgAABEBE| | FLA_LVFNASDRFEG TTLPNI TVTDYPKQ FRWITEP20H/&E 3977

MLI MWL GM
MASECKELW._EGPREY! LQLWNVLDFGWLSI FI AAFTARFLAFLQATKAQQYVD
SYVQESDLSE 22
VTLPPEI QYFTYARDKW.PSDPQ | SEGLYAI AWLSFSRI AYl LPANESFGPLQ
| SLGRTVKD

GACIIVTﬁﬁHM\viLSW M %@Mﬂ?ﬁMﬁ@Mﬂ%ﬁ@ﬁﬁ@@Mﬂﬁ@@ﬁ@Mﬁ@ﬁﬁmAmm

ARRTIGPARGGHARNES FRGAAARGTRRET TR RE SR BV A REREFE G TCCTTT

A A R g A A AT A T AR R A F A TR FToATE T

AGAAIRERASFINSIGCTCGTTCAAAACTTTGGTTATCCTATTTTGATGATGGAAAAACATTACCT

con R MR R BRSSO S5 Rk o

TTC&WM@W@@P@W@WMGN

LTSRS AGCATT

A TR0

CACIEMIGAN GO GAAAATGATGAAGTTAATGAAGCTGAATTAAAAGAAATCAAGCAAGATAT

CTGAACGT CAACT CGT GGACT ACAT GGECCAGAACGCCGCTGCAGCTGECTGI G
CTCAGANNGFIXTATGAACTTTTGCGAAGACAAGAGCCAAGCAACTGAGGAATTAGCCATTCTA

ATTAXT AR AT A LA kAU T AN ST SREKIRHAT TCCCG
ACGCOCTGCT

GCTCGCCATCAGCAAGGEECTACGT GCGCATTGTAGAGGECCATCCTCAACCACCC
TGGCTTCGCCG
GCCAGCAAGCGT CTCACT CTGAGCCCCT GT GAGCAGGAGCT GCAGGACGACGAC
TTCTACCGCTT
ACGAT GAGGACGGCACGCGCT TCTCGCCEGACAT CACCCCCATCATCCTGECEG
CGCACTGCCA
GAAATACGAAGT GGT GCACAT GCTGCTGAT GAAGGGT GCCAGGAT CGAGCGECC
GCACGACTAT
TTCTGCAAGT GCGEEGACT GCAT GGAGAAGCAGAGGCACGACTCCTTCAGCCAC
TCACGCTCCGA
GGATCAAT GCCTACAAGGEGECT GECCAGCCCGECT TACCTCTCATTGT CCAGCG
AGGACCCGGT
GCTTACGGECCCTAGAGCT CAGCAACGAGCT GECCAAGCT GECCAACATAGAGAA
GGAGI TCAAG
AATGACTATCGGAAGCTCTCCATGCAATGCAAAGACT TTGTAGT GEGTGTGCTG
GATCTCTGCC

AZX
AVCR:
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15

GAGACTCAGAAGAGGT AGAAGCCATTCTGAATGGAGAT CTGGAAT CAGCAGAGC
CTCTGGAGGT

WRINGAEBEACAAAGCT TCATTAAGT CGT GT CAAACT TGCCAT TAAKTAE L2WO&AT13977
CAAAAAGTTT
GI'GGCTCATCCCAACT GCCAGCAGCAGCTCT TGACGATCTGGTATGAGAACCTC
TCAGGCCTAA
GGGAGCAGACCATAGCTATCAAGT GTCTCGTI TGTGCTGGT CGT GECCCTGEEECC
TTCCATTCCT

E *GECTACT GGATCGCACCT TGCAGCAGGCTGGGGAAAATTCTGCGAAG
CCCTTTTATG
AAGTTTGTAGCACATGCAGCCTTCTTTCATCATCTTCCTGEGTCTCCTTGTGITC
AATGCCTCAG

TCGAAGGCATCACCACGCT GCCCAATATCACAGI TACTGACTATCCCA
ME JWREKGRRQAVRGPAFMFNDRGTSLTAEEERFLDAAE YGNIPVVRKMLEESKT

Nvﬁ%3ﬂ@ﬁa@ﬁ%%5%%géR%ﬁEEW¥%iﬂﬁR%EN%%%¥B%£E¥iﬁ¥§%§?§§$%§ﬂiLNHPGFA

TCT TGGAATG
. TAOATMKAAR IERPHDY

T ——

NDYRRCEMGCRDFVVGVLDLCRDSEEVEAILNGDLESAEPLEVHRHKASLSRVKLATKYEVKKE
CCTTCAGGCAACGAAGGCACAACAGT ATGI GGACAGI TACGT CCAAGAGAGT A
WWYENLSGLREQTIAIKCLVVLVVALGLPFLAIGYWIAPC‘SRLGKILRSPFM

@@§ﬁg%@ﬂ%%@%%§SE%%%%9%EEH%%$EB§E§EE%E%%%¥3¥¥%%§ag%MVWVLGM

CCTTCTGA
MWSETREGNLESPRES AEFL GFEOE AT OESDLSE

T O

I FKFGUARMEME A FMIGMFI LY SYYLGAKVNAAFTTVEES FKTARAS IFGLSEVTSVVLKYDH
ATATTCAAGTTCATGGTCCTCTTTATTATGGTGTTTTTTGCCTTTATGATTGEC
KFIENEFYFAYREYNVTMVVVLLNMLIAMINS SYQETIEDDSDVEWKFARSKLWLSYFDDGKTLP

TN T cresmae o e T W

LNQPERECDCMARTARBATCABQVDKENDEVNEGELKEIKQDISSLRYELLEDKSQATEELATL
AAATTCATAGAAAATATTGCGATACGT TCTTTATGGAATATACAATGTAACTATG
THRGPEEPEEFYPRCE
TACTCAACATGCTAATTGCTATGATTAATAGCT CATATCAAGAAATTGAGCGATG
ACAGTGATGT
AGAATGCGAAGT TTGCTCGT TCAAAACTTTGGT TATCCTATTTTGATGATGGAAA
AACATTACCT
CCACCTTTCAGICTAGT TCCTAGT CCAAAATCATTTGT TTATTTCATCATGCGA
ATTGTTAACT
TTCCCAAAT GCAGAAGGAGAAGACT TCAGAAGGATATAGAAATGCGAATGGGTA
ACTCAAAGTC
CAGGTTAAACCTCTTCACTCAGICTAACTCAAGAGT TTTTGAATCACACAGTTT
TAACAGCATT
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CTCAATCAGCCAACACGT TATCAGCAGATAATGAAAAGACT TATAAAGCGGTAT

GITTTGAAAG
WEAGHAEBMGACAAAGAAAAT GATGAAGT TAAT GAAGGT GAAT TAARCIZRPNIIN 3977

AGCAAGATAT
CTCCAGCCTTCGTTATGAACTTTTGGAAGACAAGAGCCAAGCAACTGAGGAATT
AGCCATTCTA 24
ATTCATAAACTTAGT GAGAAACTGAAT CCCAGCATGCTGAGATGTGAATGASEQ
| DNO: 3

SEQ MEGSRSL RRMIVIVREKGRRQAVRGPAFMFNDRGT SL TAEEERFLDAAEYGNI PW
RKMLEESKT
LNVNCVDYMGONAL QLAVGNEHL EVTELLLKKENLARI i GDALLLAI SKGYVRI
VEAI LNHPGFA
ASKRLTLSPCEQEL QDDDFYAYDEDGTRFSPDI TPI | LAAHCQKYEVWHMLLMKG
ARl ERPHDY

H
A TGO ARG A T AR G CA T A CAT T G T S A A A SO EEECAGGCTG

TCAASARIEAEXIEF NN GRDREEVED SR EAEP EMHREKASASRN S dnccaoTT
Al KYEVKKF  VAHPNCQQQLLTI WENL SGLREQTT Al KCL

CCTGRANGEGTIH AT K CATTCCEPTRE TCCGCAAGATGCTGGAGCGAGTCCAAGACE
e S RS R DI R o

RSO SE RRENG A TR ARV SLEA RAETAREE AEC QAT EAQENNECceTaeT
%W&W?@%WWWWWW TTCGCG

Gccz:lc}%z@@éé%TCACTCTGAGccCCTGTGAGCAGGAGCTGCAGGACGACGA
|FKFNVLFINVFFAFNlGNFILYSYYLGAKVNAAFTTVEESFKTAAASIﬁ%ﬁ% TACGCTT

ACGAITB\RINIHGECACGCCCTTCTCGCCGGACATCACCCCCATCATCCTGGCGGCGCACTGCCA

Sl B YR IR L N A NSV EROSEVRMKEARRE Y Rcncomnr
A MEROREEIR ARG ANENENHERUAN ET LN ceTeea

TTC
VFESHSFNSI

GGAWQ&&ﬂG@@X@¢%6@§@@ﬁﬁﬁ@@@@ﬁﬁ@?@ﬁ§%@ﬁ$ﬁ%@?@&ii@$ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁccCGGT

ST S R R B B R b AT GGG RAGTTCRAG

AATEXEINEEIAGCTCTCCATGCAATGCAAAGACTTTGTAGTGGGTGTGCTGGATCTCTGCC

o R A T A G R A AT T A R B cemcor

ACA KA L d Al T AR AT AT A T S P AP AN A A GTTT
GWCCAAGACG

J ] CLTQTIESGCCTAA
GGG&&%X&% GCTATCAAGTGTCTCGTTGTGCTGGCGTCEGTEGGCCCTGEGGCCTTCCATTCCT
GGCCATTGGCTACTGGATCGCACCTTGCAGCAGGCTGGGGAAAATTCTGCCGAAGCCCTTTTATG
AAGTTTGTAGCACATGCAGCTTCTTTCATCATCTTCCTGGETCTGCTTGTGTTCAATGCCTCAG
ACAGGTTCGAAGGCATCACCACGCTGCCCAATATCACAGTTACTGACTATCCCAAACAGATCTT
CAGGGTGAARAACCACCCAGTTTACATGGACTGAAATGCTAATTATGGTCTGGGTTCTTGGAATG
ATGTGGTCTGAATGTAAAGAGCTCTGGCTGGAAGGACéTAGGGAATACATTTTGCAGTTGTGGA
ATGTGCTTGACTTTGGGATGCTGTCCATCTTCATTGCTGCTTTCACAGCCAGATTCCTAGCTTT
CCTTCAGGCAACGAAGGCACAACAGTATGTGGACAGTTACGTCCAAGAGAGTGACCTCAGTGAA
GTGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAATGGCTCCCTTCTGACC
CTCAGATTATATCTGAAGGCCTTTATGCCATAGCTGTTGTGCTCAGCTTCTCTCGGATTGCGTA
CATCCTCCCTGCAAATGAGAGCTTTGGCCCCCTGCAGATCTCTCTTGGAAGGACTGTAAAGGAC
ATATTCAAGTTCATGGTCCTCTTTATTATGETGTTTTTTGCCTTTATGATTGGCATGTTCATAC
TTTATTCTTACTACCTTGGGGCTAAAGTTAATGCTGCTTTTACCACTGTAGAAGAAAGTTTCAA



ACCTGGAGGT GACCGAGCT GCTGCTCAAGAAGGAGAACCT GECGECGECATTGECG

ACGCCCTCCT

W@ICOABHT CAGCAAGGEGECT ACGT GCGCAT TGT AGAGGECCAT CCTRABERRRIN 3977
TGGCTTCGCCG
GCCAGCAAGCGT CTCACT CTGAGCCCCT GT GAGCAGGAGCT GCAGGACGACGAC
TTCTACCGCTT 25
ACGAT GAGGACGGECACGCCCT TCTCGCCEGACAT CACCCCCATCATCCTGECEG
CGCACTGCCA

GACTAAAT ACCLACT T REACAEEOTEET CA A mANCRETOCeATPATERACREER TaATCA C
GCACGACTAT o

BERETBCATCCAGAATCACATATACBAT B EPTACGGAGGTCGTTT
%%§§%§i§§?%ﬁ%£ﬁ%&é&ﬁé¥a&e&%&ezséﬁé$?ﬁé&%é%&ﬂ%%@f&@ﬁésaGTGATGT

AGAﬂEEE@EEEEHGCTCGTTCAAAACTTTGGTTATCCTATTTTGATGATGGAAAAACATTACCT

GCAACGAGCT GGCCAAGCT GGCCAACATAGAGAA
5 CCA AGTTCCTAGTCCAAAATCATTTGTTTATTTCATCATGCGAATTGTTAACT

TTCAAACT AT CEFACREA LENCATCRAAL EEAPACAGE A A PEACE BPekeT e FScannaTC
GATCTCTGCC

CAGERENETCATRRTARECT AARCCAAT T CARRAT CLECAT EATCASACAGTAGEBBCAGCATT

T S A LA R A CA TRA T PAAA A C AR MM AR ES T RRREF TTCRAAG

CACKE@@@@@ﬁﬂﬂAGAAAATGATGAAGTTAATGAAGGTGAATTAAAAGAAATCAAGCAAGATAT

CATCCCAACTGCCAGCAGCAGCTCTTGACGATCTGGTATGAGAACCTC
10 CTCq%g@%ffﬁgﬁyATGAACTTTTGGAAGACAAGAGCCAAGCAACTGAGGAATTAGCCATTCTA

ATTWM%@@K@@%@%&E@%W GeGeC

GGCCATTGGECTACTGGATCGCACCT TGCAGCAGGCT GEEGAAAAT TCTGCGAAG
CCCTTTTATG
AAGT TTGTAGCACATGCAGCTTCTTTCATCATCTTCCTGGGTCTGCTTGIGITC
AATGCCTCAG
ACAGGT TCGAAGGCAT CACCACGCTGCCCAATATCACAGT TACTGACTATCCCA
AACAGATCTT
CAGGGTGAAAACCACCCAGT TTACATGGACT GAAATGCTAATTATGGTCTGGEGT
TCTTGGAATG
ATGTGGTCTGAATGTAAAGAGCT CTGECTCGAAGGACCTAGEGAATACATTTTG
CAGITGIGGA
ATGTGCTTGACTTTGEGATGCTGTCCATCTTCATTGCTGCT TTCACAGCCAGAT
TCCTAGCTTT
CCTTCAGGCAACGAAGGECACAACAGTATGT GGACAGT TACGT CCAAGAGAGT GA
CCTCAGTGAA
GIGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAATGECTC
CCTTCTGACC
CTCAGATTATATCTGAAGECCTTTATGCCATAGCTGI TGTGCTCAGCTTCTCTC
GGATTGCGTA



CATCCTCCCTGCAAAT GAGAGCT TTGGCCCCCTGCAGATCTCTCTTGGAAGGAC
TGTAAAGGAC
WATRG N RAGT TCATGGTCCTCTTTATTATGGTGI TTTTTGCCT T |Mmm”77

ATGITCATAC
TTTATTCTTACTACCT TGEGECTAAAGT TAATGCTGCTTTTACCACTGTAGAAG
AAAGTTTCAAGACTGCAGCTGCGTCAAT2AAG TTGGGT TGTCTGAAGTGACTTCCG
TTGTGCTCAAATATGATCAC
AAATTCATAGAAAATATTGGATACGT TCTTTATGGAATATACAATGTAACTATG

SEQ GIGEICGEI T
TACTCAACATGCTAATTGCTATGATTAATAGCTCATATCAAGAAATTGAGGATG
ACAGTGATGT

MsQ%@W&%ﬁw{ﬂﬁﬁﬂéﬁﬁﬂﬁﬂéﬂ%wmm
RQ) I BRG R A VAN TISATIOACERRH S LNVNC

ATS PO YA YDEDGTRFSHDVTPI ILAAHCQOEY EIVHTLLRKGARI ER PHDY FCKCON
CAGGTTAAACCTCTTCACTCAGICTAACTCAAGAGTTTTTGAATCACACAGITT
DCNOROKERSEBHPRSRINAYKGLASPAYLSLSSEDPVMTALELSNELAVLANT EKEFKNDYKK

LsMqé#ﬁ#ﬁg%%gg%%%ﬁ%%%5@XH%ﬁ5B¥%¥ﬁﬁgé3%3%¥§¥§Eﬁﬁﬁ¥¥%§§%ﬂ%ﬁ§AHPNCQ

ORI TMAE AT MK FVAHAA

AR IAECKE

IWTQ%B%%% ANMLDFGMLATFAASFTARFMAFWHASKAOS T IDANDTLKDLTKVTLGDNY
ATTCATAAACTTAGT GAGAAACTGAATCCCAGCATGCCTGAGATGTGAATGASEQ

KYYNLABRINWDPIPPQIISEGLYAIAVVLSFSRIAY ILPANESFGPLQISLGRTVKDIFKFMVI
%@é@ﬁwﬁ%&m%&%&ﬂ&%mmm
Y VL YARRROTYIRE I RN SRS

PMRKNLEECHSLNV DLBUSHEEREDAMPEINIEEGR TLPVPFNLVP
15 8PS A A AN G I A F AN R N AT G R VG B KQVGHN

KQP I'NSFNI\TPPR IMKRLIKRYVL AQTDKE VI_NiEE ISSLRY
© AT EL@DFYAY RFSHDVTPI I'L Q Yq El V %%Hf%) SLR
ELLWELIRELGEKLSMEPNQEETNR

DCNQKQKHDSFSHSRSRI NAYKGLASPAYL SL SSEDPVMIALEL SNELAVLAN

EKEFKNDYKK

L SMQCKDFWGEL L DL CRNTEEVEAI LNGDVETL QSGDHGRPNL SRLKLAI KYEVK
KFVAHPNCQ

QQALLSI WYENL SGLRQQTVAVKFLW.AVAI GLPFLALI YWFAPCSKM&KI MRGP
FMKFVAHAA

SFTI FLGLLVMNAADRFEGT KLLPNETSTDNAKQL FRVKTSCFSWWEMLI | SW/
| GM WAECKE

| WTQGPKEYLFELWAMLDFGWMLAI FAASFI ARFVAFVWHASKAQSI | DANDTLKD
LTKVTLGDNV
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KYYNLARI KWDPSDPQI | SEGLYAI AW.SFSRI AYl LPANESFGPLQ SLGRTV

KDI FKFMWVI

WERMIBARM GVFNLYSYY! GAKQNEAFTTVEESFKTLFWAI FGLBEVKBMDHY13977
NHKFI ENI G
YVLYGVYNVTMVI VLLNMLI AM NSSFQEI EDDADVEWKFARAKLWESYFEEGR
TLPVPFNLVP 27
SPKSLFYLLLKLKKW SELFQGHKKGFQEDAEMNKI NEEKKLG L GSHEDL SKL
SLDKKQVGHN

SEQ KEPFPSIARSSEDFHL NSFNNPPRQYQKI VKRLI KRYVLQAQ DKESDEVNEGELKE
| KQDI SSLRY ELLEEKSONTEDLAEL| RELGEKLSMEPNQEETNRSEQ | D
NO : 6 ATGAGCCAGAG C

B A P A A A AT T AT CEACT R G LA oA Cee

CTGGVEQGEEEHKEGAGAGCCAGGACTATCTGCTCATGGACTCGGAGCTGGGAGAAGACGGCTG

%IéTT A ACTACCCCT GCTTCCGGGGATCTGA
TGCTA TACTACCCCTGCTTCCGGGGATCTGACAACAGACTG

GCT§§gE%gég§%%EK%KEé¥@EE@5§éXEX%ﬁ%ﬁ@iﬁ%ﬁ&@@@ﬁﬁ@f&ﬁ%@@ﬂé@ﬁcCAGCAT

fﬁ%%%§§%éé§s%ﬁE9&5%sﬁ%ﬁﬁiﬁ%ﬁﬁﬁ%ﬁ%%&&ﬁgﬁ&ﬁﬁa5&sﬁsa TRACTET
GTGGK?TNVXT@QGCCAGAATGCCCTACAGTTGGCAGTGGCCAATGAGCATCTGGAAATTACAG

GTI'GGAT TACAT GGECCAGAAT GCCCTACAGT TGECAGT GGCCAATGAGCATCT G
ARCTIANNGIAERSGARAGAAAACCTCTCTCCAGT TGGGGATGCTTTGCTTCTAGCTATTAGTAA

CARSAAA A AACET
AGG%%%%@%%%%{' ET AR I AT $e£d IFFAIES AN acaTTA

é%¥i§§§é§%iﬁa&&f9&ﬁ%ﬁ%9@ﬁa%f;&E99&ﬁﬁ%ﬁﬁ%ﬁ%%ﬁﬁ%ffﬁﬁﬁ%ﬁﬁAAATTGT
GCATX@@&@&&%@CGGAAGGGTGCTAGGATTGAACGGCCTCATGATTATTTCTGCAAGTGCAAT

CACGGI TCTCCCATGATGI'GACTCCAAT CAT TCTGGCTGCCCACT GCCAGGAAT
GACTGHB B ACAGAAGCATGACTCGTTTAGCCACTCCAGATCTAGGATTAATGCCTATA

MG%%@W&EMJM%@H&HE@&TTTAGA

cTGﬁ§§§%§%%§%é9ﬁa%i&iiﬁ%9&iﬁ%ﬁQ9ﬁq%ﬁ%ﬁ%&ﬁ%ﬁ&&ﬁﬁ%%ﬁ&ﬁ%ﬁﬁ%ﬁ@AAGAAG

TG AT AR A A TGGEGATGTTGAAA CGCTCCAGAGTGGTCATCACGETCGCCCAAATCT
ACTTAGCAATGAACTGGCAGT TCTGECCAATATTGAGAAAGAGTI TCAAGAATGA
CACCTOR TR TTGCCATTAAATATGAAGTAAAAAAATTTGTAGCTCATCCAAACTGCCAA

2 A AT PRI T R ST AR AM G scccren
AGTTCCTTGTGGTCCTTGCTGTTGCCATTGGACTGCCCTTCCTGGCTCTCATTTACTGGTTTGC
TCCATGCAGCAAGATGGGCAAGATAATGCGTGGACCATTCATGAAGTTTGTAGCACACGCAGCC
TCCTTCACCATTTTTCTGGGACTGCTAGTCATGAATGCAGCTGACAGATTTGAAGGCACARAAAC
TCCTTCCTAATGAAACCAGCACAGATAATGCAAAACAGCTGTTCAGGATGAAAACATCCTGCTT
CTCATGGATGGAGATGCTCATTATATCCTGGGTAATAGGCATGATATCGGGCTGAATGTAAAGAA
ATCTGGACTCAGGGCCCCAAGGAATATTTGTTTGAGTTGTGGAACATGCTTGATTTTGGTATGT
TAGCAATTTTCGCAGCATCATTCATTGCGAGATTCATGGCATTTTGGCATGCTTCCAAAGCCCA
GAGCATCATTGACGCAAACGATACTTTGAAGGACTTGACGAAAGTAACATTGGGAGACAATGTG
AAATACTACAATTTGGCCAGGATAAAGTGGGACCCCTCTGATCCTCAAATAATATCTGARAGGTC
TTTATGCAATTGCTGTAGTTTTAAGTTTCTCTAGGATAGCTTATATTTTACCAGCAAATGAAAG
CTTTGGACCTCTGCAGATATCACTTGGAAGAACAGTCAAAGACATCTTCAAGTTCATGGTCATA
TTCATTATGGTGTTTGTGCGCCTTTATGATTGGAATGTTCAATCTCTACTCCTACTACATTGGTG



TCGAGGCCATTCTGAAT GECGATGI TGAAACGCT CCAGAGT GGTGATCACGGT C

GCCCAAATCT

WOAGBLOEBRIT AAAACT TGCCATTAAATAT GAAGTAAAAAAAT T TGTRCZT A2 3977
AAACTGCCAA
CAGCAACTTCTCTCCATTTGGTATGAGAATCTTTCTGGT TTACGACAGCAGACA
ATGGECGGTCA 28
AGITCCTTGIGGTCCTTGCTGT TGCCATTGGACTGCCCTTCCTGECTCTCATTT

ACT GGT TTGC

POACASATGARMACATTGGT

Acdﬁﬁ%ﬁﬁﬁﬂ@ﬁﬁéT5¥5@X¥ﬂ%¥§¥¥ﬁﬁé¥¥ﬁé¥§%§§g
GATAAT GCAAACAGCT G TCAGIAT GAMACA GCTAAATATGTTAATTGCCA

R EA BRIECTOCCE

AGT RGNS TG T T TTATCTCTTACTGAAGCTTAAAAAATGCATTTCTGAGCTGTTCCAGE
TAGCAATTTTCGCAGCATCATTCATTGCGAGATTCATGGECATTTTGGECATGCTT
GCCARARRNAAGST TTCCAGGAAGATGCAGAGATGAACAAGATAAATGAAGAAAAGAAACTTGGE

A AT RSN AT AGT T T C
RTINS TECAGE

CcocKeAA NG CAGAGTGATCAAGTGAACCAAGCCECGAACTGAAGGAAATTAAGCAGGACAT
CTTTGGACCTCTGCCAGATATCACTTGGAAGAACAGT CAAAGACATCTTCAAGTI T
CTCHBQWQ§Q§QQ$ATGAACTCCTTGAAGAAAAATCTCAGAATACAGAAGACCTAGCAGAACTT"

ATTAFE%-E\ 1

GACACTGITCT GGGCT ATATT

TGGACTTTCTGAAGT GAAAT CAGT GGTCATCAACTATAACCACAAATTCATTGA
AAACATTGGT

TACGTTCTTTATGGAGTCTATAATGT TACGATGGTCATTGTI TTTGCTAAATATG
TTAATTGCCA

TGATCAACAGT TCATTCCAGGAAAT TGAGGATGACCCT GATGT GGAGT GGAAAT
TTGCAAGGEC

CAAACTCTGGTTTTCCTACTTTGAGGAGGEGECAGAACACT TCCTGTACCCTTCAA
TCTGGTGCCG

AGTCCAAAGTCCCTGT TTTATCTCTTACTGAAGCTTAAAAAATGGATTTCTGAG
CTGITCCAGG

GCCATAAAAAAGGT TTCCAGGAAGAT GCAGAGAT GAACAAGATAAATGAAGAAA
AGAAACTTGG

AATTTTAGGAAGT CATGAAGACCTTTCAAAATTATCACTTGACAAAAA




ACAGGT TGEGCACAATAAACAACCAAGTATAAGGAGCTCAGAAGATTTCCATCT

AAATAGITTC

WA2006ATBQN CCAAGACAATATCAGAAAAT AAT GAAAAGGECT CAT TREWRPN0AT13977
GIACTGCAGG
CCCAGATAGATAAGGAGAGT GATGAAGT GAACGAAGGGGAACT GAAGGAAATTA
AGCAGGACAT 29
CTCAAGT CTCCGCTATGAACTCCTTGAAGAAAAAT CTCAGAATACAGAAGACCT
AGCAGAACTT

SEQ ADIAGNGAACT TGGAGAGAAAT TATCCAT GGAACCAAAT CAAGAGGAAACCAAT
AGATAASEQ | D NO : 7 MSQ
SPAFGPRRGSSPRGAAGAAARRNESQDYL L MDSEL GEDGCPQAPL PCYGYYPCF

O T B PR P R R oo

AHRRUFGIRAAGRRLANRGPAYMFSDRSTSLSIEEERFLDAAEYGNT PVVRKMLEECHS LNVNC
TW LLLAI SKGYVRI VEAI LS

5 WYWL N ATSKGYVRIVEAILSHPAFAEGKRL

) ST M A sk AR MR e b KR e v P ok o

RPHDYECKON -

KEDARR GG SRS R FANITAS FE ALV PIRE FKNDYKK

NOBERIG TR RIRERY
S R R A A R O G GR PN SR TICH AT KV EXKIRVAHENCO

QQLUGTWMHNWB@LRQQTMAVKFLVVLAVAIGLPFLALIYWFAPCSKMGKIMRGPFMKFVAHAA
%%@%KFLV\LAVAI GLPFLALI YWFAPCSKMEKI VRGP
10 s ETSTDNAKQLFRMKTSCFSWMEMLI ISWVIGMIWAECKE

ez (T WV REME G v
IWTQI‘@gVIﬂ s A N RN AT SERSMIEM. i 9M% 1. eDN Y

KY YNDAROEWEAE T M GREV ANV ASSIR JARFANANRSIGRIR I SLGRTVKDIFKFMV I

FIM%é#%%ﬂ%%ﬂ%ﬁ3¥§§¥§§§§§§ﬁ%53&%%5%&5Eeﬁ%ﬁﬁﬂﬁg§§¥%§y¥iﬁﬁﬁ%ﬁFIENIG

YVL YEIYRKAMI I VLLNML IAMINS SFQETEDDADVEWKFARAKLWFSYFEEGRTLPVPFNL VP

Fl MWVEVAEM GVENLYSYY] GAKONEAFTTVEESFKTAAAAI FGLSEVKSW NY
15 S PR ELE KW IS ELFQGHKKGFQEDAEMNKINEEKKLGILGSHEDLSKLSLDKKQVGHN

KPS YU YRH N TN S AMMYES R R R A M A YRR D T ssTRY

TLPVPFNLVP
ELLMMQQ%WMWWKI NEEKKLG LGSHEDL SKL

SLDKKQVGHN

KQPSI RSSEDFHL NSFNNPPRQY(KI MKRLI KRYVL QAQ DKESDEVNEGELKE

| KQDI SSLRY ELLEEKSONTEDLAEL| RELGEKLSMEPNQEETNRSEQ | D

NO : 8

AT GAGCCAGAGCCCGGECGT TCEEGECCCCEGAGGEECAGT TCTCCCCEEEECECT

GCCGGAGCCG

CTGCGCGGECGCAACGAGAGCCAGGACTATCTGCT CATGGACT CGGAGCT GGGAG

AAGACGCCTG
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CCCGCAAGCCCCGCTGCCT TGCTACGGECTACTACCCCTGCTTCCGRGGATCTGA
CAACAGACTG

WEDNEAASBECCCECAGACAGT TCT CCGT GAGAAGGGGAGAAGGT T ABCIT BRI CKAN 3977
GGACCAGCAT
ACATGTTTAGTGATCGCTCCACAAGCCTATCTATAGAGGAGGAACGCTTTTTGG
ATGCAGCTGA 30
ATATGGTAACAT CCCAGT GGTGCGGAAGAT GTTAGAAGAAT GCCACTCACTCAA
CGTTAACTGT
GTGGATTACATGGGCCAGAATGCCCTACAGTTGGCAGTGGCCAATGAGCATCTG

TA
SEQ % CT CAAGAAAGAAACCT CTCTCGAGT TGEGGATGCTTTGCTTCTAGC
TATTAGTAA

AGGTTATGTTCGGATTGTGGAAGCAATTCTCAGTCATCCGGCTTTTGCTGAN33
ATGAGAAASAGEREAGGCGTTCGGGCCCCGGAGGGGCAGTTCTCCCCGGGGCGCTGCCGGAGCCE

B

ACAI@M@R@@&M‘C@CTcCACAAGCCTATCTATAGAGGAGGAACGCTTTTTGGATGCAGC GA
GCCAACCAGAAACAGAAGCATGACTCGT TTAGCCACTCCAGATCTAGGATT T

ATAEQQW@BQRNE&CAGTGGTGCGGAAGATGTTAGAAGAATGCCACTCACTCAACGTTAACTGT

e A AT A T A RT CATATS rracno

MCMWWWW@WW@%@TAGTM

TACAAAAAA
AGCTEARS SRR APATERES SAGGTTA
GCAX g&:@%g&%gmcm GATTTTTATGCCTATGATGAAGATGGGA
I C%I’ C& GGTGATCACGGT

CACGEAATTTUCATGATGTGACTCCAATCATTCTGGCTGCCCACTGCCAGGAATATGAAATTGT

cen T A O AT AT GG AT AT AT can
GAC%%RM%&W@%WAC&%C@W@CMM

N SO A CRY T RACIGAASE Y SATGRACEECTTTAGA
f%éE%%EéE%éas&ﬁaaa3v§9%ﬁvﬁ%&§5%§§«§§sﬁﬁ95F CARRARA
CTCTCAGRCAGOR GCAAAGACTTTGTTGTTGGACTCCTTGATCTGTGCAGAAACACTGAAGALG

TCCTTCACCATTTTTCTGCGACT GCTAGT CATGAATGCAGCT GACAGAT TTGAA
TCCASEEAAREAAEAATGGGCATGTTGARACGCTCCAGAGTGGTGATCACCCTCCCCCARATCT

T AT E XY Taccan

: ELAATHGCGGTCA
AGTf%E%Q@%%&%%CTTGCTGTTGCCATTGGACTGCCCTTCCTGGCTCTCATTTACTGGTTTGC
TCCATGCAGCAAGATGCGGGAAGATAATGCGTGGACCATTCATGAAGTTTGTAGCACACGCAGCC
TCCTTCACCATTTTTCTGGGACTGCTAGTCATGAATGCAGCTGACAGATTTGAAGGCACARAAAC
TCCTTCCTAATGAAACCAGCACAGATAATGCAAAACAGCTGTTCAGGATGAAAACATCCTGCTT
CTCATGCATGCAGATGCTCATTATATCCTGGGTAATAGCGCATCGATATGGGCTCGAATGTAAAGAA
ATCTGGACTCAGGGCCCCAAGGAATATTTGTTTGAGTTGTGGAACATGCTTGATTTTGGTATGT
TAGCAATTTTCGCAGCATCATTCATTGCGAGATTCATGGCATTTTGGCATGCTTCCAAAGCCCA
GAGCATCATTGACGCAAACGATACTTTGAAGGACTTGACGAAAGTAACATTGGGAGACAATGTG
AAATACTACAATTTGGCCAGGATAAAGTGGGACCCCTCTGATCCTCAAATAATATCTGAAGGTC
TTTATGCAATTGCTGTAGTTTTAAGTTTCTCTAGCGATAGCTTATATTTTACCAGCAAATGARAG
CTTTGGACCTCTGCAGATATCACTTGGAAGAACAGTCAAAGACATCTTCAAGTTCATGGTCATA



10

15

ATCTGGACT CAGGGCCCCAAGGAATAT TTGT TTGAGT TGTGGAACATGCTTGAT
TTTGGTATGT

W AGGOABTT TCGCAGCATCAT TCATTGCGAGAT TCAT GGCAT T T TEAZAFB0YT13977
CCAAAGCCCA
GAGCATCATTGACGCAAACGATACT TTGAAGGACT TGACGAAAGTAACATTGGG
AGACAATGTG 31
AATACTACAATTTGGCCAGGATAAAGT GGGACCCCTCTGATCCTCAAATAATAT

AT ACET A AT AFTACEAG TTCCETE

AA4???%§%%§§%ﬁQ29E9ﬁ9ﬁ%9ﬁ9%%&aﬁﬁagﬁgﬁﬁﬁyae@ﬁ@a@@ﬁqega@ﬁqcTATATT

AT GAT:
zz:%@%ﬁ%ﬁ%%@&ﬁMAﬂﬁ%EM@JMQATTGGT

T T G A e T A G AT PG LG AR T GCAAGGGC

CAAAQ&@NGGMETECCTACTTTGAGGAGGGCAGAACACTTCCTGTACCCTTCAATCTGGTGCCG

CITTATGCCAGTCTATAATGT TACGATGGTCATTGI TTTGCTAAATATG
AGTC GTTTTATCTCTTACTGAAGCTTAAAAAATGGATTTCTCGAGCTGTTCCAGG

GCCAWWWMM@@%AACWG@

AAT (A .}.\‘ ISP

BRI IRBNTITAZEAZT ACCCTTCAA

ACAS RS PR RIS ARG aRgAeTTTC

AATA@E@EWACAATATCAGAAAATAATGAAAAGGCTCATTAAAAGATATGTACTGCAGG
GAAAA

GCCATAAAAAAGGT TTCCAGGAAGAT GCAGAGATGACAAGAT AAAT GAAI
CCCAGRIACHIEAGCAGAGTGATGAAGTGAACGAAGGGGAACTGAAGGAAATTARGCAGGACAT

T N TR o cpanscr

ATTAGAGPAGITEGAGAGAAATTATCCATGGAACCAAATCAAGAGGAAACCAATAGATAA
AATAATCCTCCAAGACAATATCAGAAAATAATGAAAAGGCTCATTAAAAGATAT
GIACTGCAGG
CCCAGATAGATAAGGAGAGT GATGAAGT GAACGAAGGGEGAACT GAAGGAAATTA
AGCAGGACAT
CTCAAGT CTCCGCTATGAACTCCTTGAAGAAAAAT CTCAGAATACAGAAGACCT
AGCAGAACTT
ATTAGAGAACT TGGAGAGAAAT TATCCATGGAACCAAAT CAAGAGGAAACCAAT
AGATAASEQ | D NGO 9
MLRNSTFKNMOQRRHT TLREKGRRQAI RGPAYM-NEKGT SL TPEEERFLDSAEYG
NI PARKMLE ESKTLNFNCVD
YMCNALQLAVGNEHLEVTELLLKKENLARVGDALLLAI SKGYVRI VEAI LNH
PAFAQGQRL TLSPL EQEL RDDDFYAYDEDGTRFSHDI TPI | LAAHCQEYEI VHI
LLLKGARI ER



PHDYFCKCNECTEKQRKDSFSHSRSRVNAYKGLASAAYL SLSSEDPVLTALELS
NELARLANI E
wa BEOKMDRIRKL SMICKDFWGVL DL CRDTEEVEAI LNGDVNFQUW\SDMHEIREBL 085413977

KLAI KYEVK KFVAHPNCQQQLL TMAYENL SGLRQQSI AVKFLAVFGVS
| GLPFLAI AYW APCSKLGRTLRS P FMKFVAHAVSFTI
FLGLLV\NASDRFEG/KTLPNETFTDYPK@ FRVKTTQFS WIEMLI MKW/L
GM WEECKEI WVEEGPREYVLHLWNLLD FGWLSI FVAS
FTARFVAFLKATEAQLYVDQHVQDDTL

SEQ HMVSICRPEVAYFTYARDKWAPSDPQ | SEGLYAI AWLSFSRI AYl LPANESFGP
LQ SLGRTV
KDl FKFWI FI WFVAFM GVFNLYSYYRGAKYNPAFTTVEESFKTLFWSI FGL

MLRNSTRMORR HT TLREKGRRQATRGPAYMFNEKGTSL.TPEEERFLDSAEYGN I PVVRKMLE

DHKFI ENI GYVLYGVYNVTMAVLLNMLI AM NNSYQEI EEDADVEVKFARAKL W
ESKTLAVRSFEMGONALQLAVGNEHLEVTELLLKKENLARVGDALLLAT SKGYVRIVEATLNH

5 PAF%%%@§%$§§?%%S§€Q€§ﬂ%?i@ﬂ%ﬂd@é§§ﬂ8¥$¥¥?ﬁﬂiﬁ63@§E¥$ﬁ%ﬂfﬁkGARIER

Kﬁ? ADL | SEKFGKNL NKDHL RVNKGKDI SE
TEF YRKL

| D NO.:
KDFVVGV DTEEVEAILNGDVNFQVWSDH RPSLSRIKLAIKYEVK

10 GMIW%FWHVQDDTL

HNVASEGUEIBAG ARDKWWPSDPQI ISEGLYATAVVLSFSRIAY ILPANESFGPLOI SLGRTV

GAGT CCAAGACCCT TAACT TCAACT GT GT GGACTACAT GEEECAGAACCCTCT G
KD I RRAMVE EGMAE VAFMIGMFNLY SYYRGAKYNPAFTTVEES FKTLFWS IFGLSEVISVVLKY

(W EYFDEGRT

ELATREIOAMCEANFE KNLNKDHLRVNKGKD T
ACTTCTATGCCTACGACGAGGACGGECACGCGECTTCTCCCACGACATCACGCCCA

TCATCCTGGEC

GGCGCACT GCCAGGAGTATGAGAT CGTGCACAT CCTGCTGCT CAAGEECGECCCG
CATCGAGCGG

CCCCACGACTACT TCTGCAAGT GCATGAGT GCACCGAGAACAGCGGAAAGACTC
CTTCAGCC

ACTCGCGCTCGCGCAT GAACGCCTACAAAGGACT GECGAGT GCTGCCTACT TGT
CCCTGICCAG
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CGAAGACCCT GTCCTCACCGCCCT GGAGCT CAGCAACGAGT TAGCCAGACTAGC
CAACATTGAG
WRABDGOABTT AAGAACGAT TACAGGAAGT TATCTAT GCAAT GCAAGRAIVE DGV 3977
GTGGGCGTGC
TGGACCT GT GCCGAGACACAGAAGAGGT GGAAGCAATTTTAAACGGT GATGTGA
ACTTCCAAGT 33
CTGGT CCGACCACCACCGT CCAAGT CTGAGCCGGAT CAAACT CGCCATTAAATA
TGAAGTCAAG
SEQ ARGNDGGIRGCTCATCCTAACTGTCAGCAGCAATTGCTTACCATGTGGTATGAA
AATCTCTCAG
GCTTACGTCAACAGT CTATCGCTGTGAAATTCCTGGCTGTCTTTGGAGTCTCCA
ATCTIARTCEI ADARA
TTTTCTC%%EC%PEFATT%&%TC%:% S RS A AR e gGhracaece
GTCGgQgg&gﬂaICCGGGGTCCCGCCTACATGTTCAACGAGAAGGGCACCAGTCTGACGCCCGA

GGAGWE%%E@EJ&%@J@J NN ereeac

;000 €O T Tx P Glshelelelee

. ARG CETGRG

ccc@gq:@a:mec;@cCAGCGccTGACGCTCAGCccGCTGGAACAGGAGCTGCGCGACGACG

AéTI%ﬁﬂ§§%ﬁ¥ggE5%@%3%5&@8@%3%&%5@%%%%%@'A%ggg TCAééggé%¥%X%CCTGGC
GGCCCHCOETCREACIRTAREACETACACETCTACSTIACRAE e

e ——
CGAAGEBTCTIBIATTCACCGCCCTGGAGCTCAGCAACGAGTTAGCCAGACTAGCCAACATTGAG

TGCATACATTCT GCCAGCCAACGAGAGT TTTGEECCCCT GCAGATCTCGCTAGS
ACTGAREAAAPEPACCATTACAGGAAGTTATCTATGCAATGCAAGGATTTTGTAGTGGGCGTGC

TGGAW%@%@ME%@&EEM%@EEWMCCAAGT

NGB Mo i ——

GCTTECEGMAADACTCTATCECTETCGAAATTCCTEGEGCTGTCTTTGCACGTCTCCATAGGCCTCCT
GACCACAAATTCATCGAGAACATTGGECTACGT TCT CT ACGGCGT TTATCGT C
A ABPE T FEATERACATEE FARTAR R ;

TTTT

e

CATCNG@E@GANETGAAGGTGTTAAAACCCTGCCAAACGAAACCTTCACAGACTACCCAAAACA
SRR AN T AGT AT AT AT TATIATI A e
GGAATGATTTGGTCCGAATGCAAGGAAATCTGGCAGGAGGGGECCACGGGAGTACGTGCTGCACT
TGTGGAACCTGCTAGATTTCGGGATGCTGTCCATCTTCGTGGCCTCCTTCACAGCACGCTTCAT
GGCCTTCCTGAAGGCCACGGAGGCACAGCTGTACGTGGACCAGCACGTGCAGGACGACACGCTG
CACAATGTCTCGCTTCCGCCGGAAGTGGCATACTTCACCTACGCCAGGGACAAGTGGTGGCCTT
CAGACCCTCAGATCATATCGGAAGGGCTCTACGCGATAGCCGTCGTGCTGAGCTTCTCTCGCAT
TGCATACATTCTGCCAGCCAACGAGAGTTTTGGGCCCCTGCAGATCTCGCTAGEGAGAACTGTG

AAAGATATCTTCAAGTTCATGGTCATTTTCATCATGGTATTTGTGGCCTTCATGATTGGGATGT
TCAACCTGTACTCTTACTACCGAGGTGCCAAATACAACCCAGCGTTTACAACGGTTGAAGAARG
TTTTAAAACTTTGTTTTGGTCCATATTCGGCTTATCTGAAGTAATCTCAGTGGTGCTGAAATAC
GACCACAAATTCATCGAGAACATTGGCTACGTTCTCTACGGCGTTTATAACGTCACCATGGETGG



AGATGTGCCTCATAAAACT CTGCAAATCTAAGGCCAAAAGCT GTGAAAAT GACC
TTGAAATGGG

WEADGCTAEHAT TCCAAAT TCAAGAAGACT CGCTACCAGGCT GGCATRAZERMNITQ 3977
TGAAAATCTG
ACAGCAAATAACACT TTGAGCAAGCCCACCAGATACCAGAAAAT CATGAAACGG
CTCATAAAAA 34
GATACGT CCTGAAAGCCCAGGT GGACAGAGAAAAT GACGAAGT CAATGAAGGCG

cgﬁg%% TGATTCAACAACT CAGOGAGAAGTT
TCTGGCTGTCTTACT TTGATGAAGGAAGAACT
CTACEWWMWJE%%&MGMMTCA

AGAMW’WWWWTGGG
5 AT A TR RS T A AT IS E AR RSP R R BT GFGRARATCTG

ACAGRAAINACHT TTTGAGCAAGCCCACCAGATACCAGAAAATCATGAAACGGCTCATAAAAA

PAFA LTLSPLECOEL RDDDFEYAYDEDGIRESHDI TPI | LAA YEI VHI
GATAGH] ARGCCCAGGTGGACAGAGAAAATGACGAAGTCAATGAAGGCGAGCTGAAGGA

TR NS R SRR G ASAYA R SSEDPVL TALELS
NELARLANI E

AT CTIARARANSVRKI SRS S ASE AT TGZEN R A QNGERVT

0 o PO SR AL

FMKFVAHAVSFTI FLGLLWNASDRFEGVKTLPNETFTDYPKQ FRVKTTQFESWI
EMLI VKWL GM WSECKEI WEEGPREYVLHL\WKNLLDFGM.S

| FVASFTARFMAFL KATEAQL YVDQHVQDDTL

HNVSL PPEVAYFTYARDKWAPSDPQI | SEGLYAI AW.SFSRI AYl LPANESFGP
LQ SLGRTV

KDI FKFMVI FI MVFVAFM GVENL YSYYRGAKYNPAFTTVEESFKTAAASI FGL
SEVI SW.KY

DHKFI ENI GYVLYGVYNVTMMELLNMLI AM NNSYQEI EEDADVEVWKFARAKL W
L SYFDEGRT

LPAPFNLVPSPKSFYYLI MRl KMCLI KL CKSKAKSCENDL EMGVLNSKFKKTRY
QAGVRNSENL

TANNTLSKPTRYQKI MKRLI KRYVLKAQVDRENDEVNEGEL KEI KQDI SSLRYE
LLEEKSQATG ELADLI QQLSEKFGKNLNKDHLRVNKGKDI SEQ | D NO :
12
ATGTTGAGGAACAGCACCT TCASAAACAT GCAGCGCCGGCACACAACGCT GAGG
GAGAAGGGCC




GI'CGCCAGGCCAT CCGEEGT CCCACCTACAT GT TCAACGAGAAGGEGECACCAGTC

TGACGCCCGA
WESANGBABEECT TCCT GGACT CGGCT GAGT AT GGCAACAT CCCGGTRAT ELBEM 3977

AATGCTGGAG
GAGTCCAAGACCCTTAACTTCAACT GTGT GGACTACAT GGGGCAGAACGCTCTG
CAGCTGGCCG 35
TGGGCAACGAGCACCTAGAGGT CACGGAGCT GCTGCTGAAGAAGGAGAACCT GG
CACGGGTGEG

SEQ GBRAGGCGINGCTGCTGGCCAT CAGCAAGGGCTATGT GCGCATCGT GGAGGCCAT
CCTCAACCAC

CCGGCCT TCGCGCAGGECCAGCGCCT GACGCTCAGCCCGCTGGAACAGGAGCTG

MLRNEEEAGARE TTLREKGRROAIRGPAYMFNEKGTSLTPEEERFLDSAEYGNI PVVRKMLE
ACTTCTATGCCTACGACGAGGACGGECACGCGCTTCTCCCACGACATCACGCCCA
ESKTHN ARG MG ONALQLAVGNEHLEVTELLLKKENLARVGDALLLAT SKGYVRIVEATLNH

5 PAFAW%M%%%WMGARIER

KFVASSNEGHAPMI Y ENL.SGLROQS TAVKFLAVFGVS IGLPFLATAYWIAPCSKLGRTLRSP
CGAAGACCCTGT CCTCACCGCCCTGCGAGCTCAGCAACGAGT TAGCCAGACTAGC

FMKFUANGNEFEAGLGLLVVNASDRFEGVKTLPNETFTDY PKQI FRVKTTQF SWTEML IMKWVL

0 I L R oo,

VL SVVLKY

DHKFEWVYNVTMVWLLNMLIAMINNSY ETEEDADVEWKFARAKLWLSYFDEGRT
TGCTCATCCTAACT GT CAGCA! TGCTTACCATGTGGTAT

LPAPANTUFCFEBABYYLIMRIKMCLIKLCKSKAKSCENDLEMGMLNSKFKKTRYQAGMRNSENL

15 o A A A AT AT TR s onr
ELM&W&MMTCCGT GCAGCAAGCTAGGACGAACCCT

TTCATGAAGT TTGTAGCTCATGCAGTI TTCTTTTACAATCTTCTTGEGATTATTA
GITGTGAATG
CATCTGACCGATTTGAAGGT GTTAAAACCCT GCCAAACGAAACCT TCACAGACT
ACCCAAAACA
AATCTTCAGAGT GAAAACCACACAGT TCTCCTGGACAGAAATGCTCATTATGAA
GIGGGTCTTA
GGAATGATTTGGT CCGAAT GCAAGGAAAT CT CCGAGGAGGEGECCACGEGAGTAC
GIGCTGCACT
TGTGGAACCTGCTAGATTTCGEGATGCTGTCCATCT TCGT GECCTCCTTCACAG
CACGCTTCAT
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GGCCTTCCTGAAGGCCACGGAGGECACAGCTGTACGT GGACCAGCACGT GCAGEA
CGACACGCTG
WEAEANTISTLT CGCTTCCGCCGGAAGT GGCATACT TCACCT ACGCOACIHITAFNBR 3977

TGGTGGECCTT
CAGACCCTCAGATCATATCGGAAGGGECTCTACGCGATAGCCGTI CGTGCTGAGCT
TCTCTCGCAT 36
TGCATACATTCTGCCAGCCAACGAGAGT TTTGGGCCCCTGCAGATCTCGCTAGG
GAGAACTGTIG

SEQ ARAGKIATCT TCAAGT TCATGGTCATTTTCATCATGGTATTTGTGGCCTTCATG
ATTGGGATGT
TCAACCTGTACTCTTACTACCGAGGT GCCAAATACAACCCAGCGTTTACAACGG

ATGTTE&&&EM&K@CACCTTCAAAAACATGCAGCGCcGGCACACAACG%§GAGG%%HAAGGGCc

TTTTAAAACT GCGECTGCGT CCATATTCGGCTTATCTGAAGTAA
GTnggﬁﬁgggﬂRgCGGGGTCCCGCCTACATGTTCAACGAGAAGGGCACCAGTCTGACGCCCGA

o ST BT e croonc

ﬁW“NC(WMWﬁﬂeemi¢1‘TGTGTGGACTACATGGGGCAGAACGCTCTGCAGCTGGCCG

. éIFVKﬂ' COCCCGAGCAAAACTCTGECTGICTTACTTTGATGA
AGAGGTCACGGAGCTGCTGCTGAAGAAGGAGAACCTGGCACGRETAGE
GGA W@JEM@W@%%&J&@&E@%&MCCAC

T ——————————————

GCCCEART B AGTATGACGATCETCGCACATCCTGCTGCTCAAGGGCGCCCECATCCAGCEE
CGG

ACAGCAAATAACACT TTGAGCAAGCCCACCAGATACCAGAAAATCATGAAA
CCCCARERFARAA CTGCAAGTGCAATGAGTGCACCGAGAAACAGCGGAAAGACTCCTTCAGCC

ACTég§g%%g%%%?%¥MXg%é%¥%aE%%Xg&%¥%&&¥§K&¥E%¥&EE¥XE¥%¥¥%%E%GTCCAG

MenﬂMoPﬂ*FMWW“GCCAACATTGAG

W %%@W %JP%%%&:QAI‘TTT GTGGGCGTGC

A A ¥ ARG RS @B AT TCCARGT
USe of TRPC channel an |nact|vat|ng mut ant t her eof

ORI AR AT RS A A TG A HRC AT TR AT CAAGTCARG

sy B 06k R R DA S R R B rcrens

GcTmmcﬂmnﬁACAGncTAﬁdmcmﬁmﬁxﬁxmmanTQﬁGTGT&T&TGGAGT&Eﬂ@ATAGGCCTCCC
the TRPC channel is selected fromthe

TTTTCTCGCCATAGCCTATTGGATTGCTCCGTGCAGCAAGCTAGGACGAACCCTGAGGAGCCCT

TTCATGAAGTTTGTAGCTCATGCAGTTTCTTTTACAATCTTCTTGEGGATTATTAGTTGTGAATG

CATCTGACCGATTTGAAGGTGTTAAAACCCTGCCAAACGAAACCTTCACAGACTACCCAAAACA

AATCTTCAGAGTGAAAACCACACAGTTCTCCTGGACAGAAATGCTCATTATGAAGTGGGTCTTA
GGAATGATTTGGTCCGAATGCAAGGAAATCTGGCAGCGAGGGGECCACGGGAGTACGTGCTGCACT
TGTGGAACCTGCTAGATTTCGGGATGCTGTCCATCTTCGTGGCCTCCTTCACAGCACGCTTCAT
GGCCTTCCTGAAGGCCACGGAGGCACAGCTGCTACGTGGACCAGCACGTGCAGGACGACACGCTG
CACAATGTCTCGCTTCCGCCGGAAGTGGCATACTTCACCTACGCCAGGGACAAGTGGTGGCCTT
CAGACCCTCAGATCATATCGGAAGGGCTCTACGCGATAGCCGTCGTGCTGAGCTTCTCTCGCAT
TGCATACATTCTGCCAGCCAACGAGAGTTTTGGGCCCCTGCAGATCTCGCTAGGGAGAACTGTG
AAAGATATCTTCAAGTTCATGCGTCATTTTCATCATGGTATTTGTGGCCTTCATGATTGGGATGT
TCAACCTGTACTCTTACTACCGAGGTGCCAAATACAACCCAGCGTTTACAACGGTTGARAGAAAG
TTTTAAAACTGCGGCTGCGTCCATATTCGGCTTATCTGAAGTAATCTCAGTGGTGCTGARATAC
GACCACAAATTCATCGAGAACATTGGCTACGTTCTCTACGGCGTTTATAACGTCACCATGGTGG



TRPC3 channel, TRPC6 channel and/or TRPC7 channel . 3.
The use according to claim?2, wherein the amno acid
waegdonse2 of TRPC3 is the am no acid sequence PET/BEIQ0$/DI3977
NO 2, the amino acid sequence of TRPC6 is the am no
aci d sequence of SEQ ID NO 3, and the amino acid
sequence of TRPC7 is the ami A 3 aci d sequence of SEQ ID
NO 9. 4. The use according to claim2, wherein the
inactivating nutant is TRPC3BDN with the am no acid
TAGEEHIRFEGARTA BRI AATAGE CBTCARRUACONA O COTANEAGBRAATRCAGGAGEATGC

aen RERUERE B P Sl o afha TSt  Frh e Bih it ngccancance

CTAdcmammm¢meTAKmmfAGm@@@Aﬂ@@b@@AAﬁ@cﬁ@@y@ﬁ@@ @
TRPC3 is the nucl eotide sequence of SEQ I R @gtﬂgA&QEAGAATCA

AGA?EE@Q&EQQEA%&%&E% %C%ﬁAﬁ¢$$%GG@CAh@A@QEGE@AAﬂATGACCTTGAAATGGG
5 Cnd SRRl R RN S R B B RR R  anarno

ACAGEAHﬁEAAGﬁCEEEEKGEAEp¢CCE¢GA@A%ACMN@AEANTCNEGAAACGGCTCATAAAAA

Sl bRy i ST E R S e SRy

AATFIREC Lot TecA @rcTRRESEN b sc ¢ PECPHEAG@AALE sequence
of SEQ 1D NGO 8, and the nucl eoti de sequence codi ng

ATCEQﬁAGﬁﬂﬂ§m§¢TQAQ¢¥GG@A¢%@@T@&E3@%&@&&@E@ﬁGGE&@AEG%EWGGAAAGAAC

10 TTA%%%ﬁﬁﬁﬁA or a nué&ﬁ&ﬁ&%@ﬁgggué%%§%¥§ﬁ¢%%%gpgtEgt$gLC

channel or for the inactivating nutant for the

di scovery of aTRPC channel nodul ator as a nedi canent
for the treatnent of a cardi ovascul ar di sease. 8. The
use according to claim?7, wherein the TRPC channel is
selected fromthe



TRPC3 channel, TRPC6 channel and/or TRPC7 channel . 9.
The use according to claim8, wherein the am no acid

waemaense2 of TRPC3 is the am no acid sequence PET/BEQ0$/Q13977

NO 1, the amino acid sequence of TRPC6 is the am no
aci d sequence of SEQ ID NO 5, and the amino acid
sequence of TRPC7 is the am ﬁ& aci d sequence of SEQ ID
NO 9. 10. The use according to claim8, wherein the
inactivating nutant is TRPC3BDN with the am no acid

Claimegquence of SEQ ID NO 3, TRPC6DN with the amino acid
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sequence of SEQ ID NO 7, or TRPC/DN with the am no
aci d sequence of SEQ ID NO 11. 11. The use according

Lol FRPC \WRsh él” ahgﬁa&ﬂféltlﬁ trhlg@]n’f" E%g@%%&g@&@?i% sequence

TRPC3 is the nuc ebtl e se ue ce o

mdir@oiqrdlae J&R(ecbanoél drrFfBCﬂwe mactieatingcmeantder the production of a
ence .the n cl eoti de sequence

Srkiepgant bor i teaiM L o' CaRinRcHR OBeE! b o

12 The use according to claim 10, vvherel n the
nucl eoti de sequence coding for TRPCSDN is the
ninel e9e iageoksting éo ciaiot 1SEOereinNDe IRPChehanndleist selected from the

IR, TR g A ot RE e Bk e codimg
for TRPC/DN is the nucleotide sequence of SEQ I D NO

12. 13. The use according to any of the clains 5-8,
viher esehassrrdingre elam de Whespin the aminatadid saavemee of TRPC3 is the

C Jquence f
SEhG e Poe et e R, NEFZR R AR Pe Bhuklfe trTRpCo s the
eamihacicidvstuendeest SEQMIDING: B nahd tiee amfinaadidesedudniee of TRPC7
test compound on the TRPC channel an

ihie aHQ agmhsedHeneser e6Q IRNG $ucl eot i de sequence
coding for the TRPC channel or for the

The use according o claim 2, wherein the inactivating mutant is TRPC3"N with
the amino acid sequence of SEQ ID NO: 3, TRPC6"™ with the amino acid
sequence of SEQ ID NO: 7 or TRPC7™ with the amino acid sequence of SEQ ID
NO: 11.

The use according to claim 2, wherein the nucleotide sequence coding for TRPC3
is the nucleotide sequence of SEQ ID NO: 2, the nucleotide sequence of TRPC6
is the nucleotide sequence of SEQ ID NO: 6, and the nucleotide sequence of
TRPC?7 is the nucleotide sequence of SEQ ID NO: 10.

The use according to claim 4, wherein the nucleotide sequence coding for
TRPC3"" is the nucleotide sequence of SEQ ID NO: 4, the nucleotide sequence
coding for TRPC6E™™ is the nucleotide sequence of SEQ ID NO: 8, and the
nucleotide sequence coding for TRPC7°N

NO: 12.

is the nucleotide sequence of SEQ ID

Use of a TRPC channel, an inactivating mutant thereof, or a nucleotide sequence
coding for the TRPC channel or for the inactivating mutant for the discovery of a



I nactivating nutant is neasured or detected. 14. The
use according to any of the clainms 1-13, wherein the

w@a0odioossescul ar di sease 5 i s atheroscl erosi s. RSI/ER005/013977
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nmet hod of screening a nodul ator of the TRPC channel or

an inactivating nutant thereof, or a nucleotide

sequence coding for the TRPC32hannel or for the

i nactivating nmutant, wherein the nethod conprises the

steps of: 10 (a) contacting a cell expressing a TRPC

aiRR@ dhaactl waddutgtormat aninddiczreent, fot e tebfHeaAt bNE cardiovascular
2+ influx by a channel activator before,
1$8#S€aneousl y or after contacting the cell with a

test conmpound, and (c) neasuring or detecting a change

. of the TRPC channel activity. 15 16. The net hod of

dihei usd Bctardiing rto cabaipy i7s iwrgreinethet ERPE chaddelsie! &s1&ét8E from the

TH% sRRRRA RAfes Sedng) Gt RBE 7 dhenoRhnges of the

TRPC channel activity in the absence of the test
conpound. 20 17. The nethod according to any of the
dihei use ascardingnigeciainm 8; iheggiprtbe sininocdcid seqI&R@ of TRPC3 is the

BTG B o dlbrsy T HRIHINRTY. B SO sotumBSnal TpCo s the

2afA6 Goth séQuahdd 6F SEQ NG 5 éﬁtﬁtH@QHﬁﬁé’b@id%%nge of TRPC7

s selected 25 froma tetracycline-inducible pr
intherarpinecasid geqreneei PhGECOIRNO:&. the cl ai ms 15- 18,
wherein the cell is a fluorescent cell. 30 20. The
nmet hod according to any of the clains 15-19, wherein

ihe g3 bictsrdsed s ickm 8, wherein the inactivating mutant is TRPC3PN with
the amino acid sequence of SEQ ID NO: 3, TRPC6™ with the amino acid
sequence of SEQ ID NO: 7, or TRPC7"N with the amino acid sequence of SEQ ID
NO: 11.

The use according to claim 8, wherein the nucleotide sequence coding for TRPC3
is the nucleotide sequence of SEQ ID NO: 2, the nucleotide sequence of TRPC6
is the nucleotide sequence of SEQ ID NO: 6, and the nucleotide sequence of
TRPC7 is the nucleotide sequence of SEQ ID NO: 10.

The use according to claim 10, wherein the nucleotide sequence coding for
TRPC3™ is the nucleotide sequence of SEQ ID NO: 4, the nucleotide sequence
coding for TRPC6™ is the nucleotide sequence of SEQ ID NO: 8, and the
nucieotide sequence coding for TRPC7"N is the nucleotide sequence of SEQ ID
NO: 12. ‘

The use according to any of the claims 5-8, wherein the TRPC channel, an
inactivating mutant thereof, or a nucleotide sequence coding for the TRPC
channel or for the inactivating mutant is brought into contact with a test compound
and the influence of the test compound on the TRPC channel, an inactivating



froma MDCK, HEK 293, HEK 293 T, BHK, CGOS, N H3T3,
Swi ss3T3 or CHO cell.21. The nethod according to any

w@booslomisel ai ns 15- 20, wherein the TRPC channel PEEP200$/§13977

14.

15.

10

15 16.

20 17.

18.

25

19.

30 20.

is nmeasured or detected by neasuring or detecting a
change in ion fluxes, in particular Ca2+ fluxes, by
preferably patch clanp technffQues, whol e cel

currents, radiolabeled ion fluxes, or in particular
fluorescence preferably using 5 voltage-sensitive dyes

onutanhtteeesf, or aenublestide2 8eqUdreenaddingl faceier TRPC &ifardidY or for the
of the, cl ai erejn the channel activator is

15-21 ,
H“%‘Nﬁ%’ﬂ&ﬁ“gém%@t”éﬁawr@ qidetsatedycerol s, in
particul ar 1-0d eyl -2acetyl -sngl ycerol (QAG,
&g- coupl ed receptor agonists, especially phenyl ephrine
dihe use accqrdingi toudny of thepslaims 4l R gamersin tHeatardiovascular disease
stipul at &S receptor tyrosine kinases, expecially
ésp?@gf‘?f?éie@?@m h factor (EGF), or diacylglycerol
generating enzynes, especially phospholipases or
activators thereof. 23. The nethod according to any of -
A aiethod sof2screghingeian MomilatRPEfi thes EREUE exhainnemat5an inactivating

FRER, AR o el SRal BAR0 29, B8, shanga orfor e
irizctivaieg mwantnwhewsiaithe insethBPednPNsBk tife bitdsadtt no

aci d sequence of SEQ ID NO_ 3, TRPC6 DN with the am no
Q) dcenigaing a csl expeIsae TRPC @ anrpastiveringi mutant ghereof,

nQ: o
0, hSiRGlafd 3 oLy S e Bplihor berdS siffiiapequsly or afer
t he teasthctmntirucell with prtest cedpound,fend or m of a
CBem’ cal conpound | brary. 26\??;26. The net hod accordi ng
(<) ampasHing 8" Briactes FEchande pha TR G ENaBPRLACIY.
carried out on an array. 27. The nethod according to

any of the clainms 15-26, wherein the nmethod is carried
The method of claim 15 further comprising the step of:

(d) selecting a test compound with an activity against‘a cardiovascular disease
by comparing the changes of the TRPC channel activity in the absence of

the test compound.

The method according to any of the claims 15-16, wherein the expression of the
TRPC channel or an inactivating mutant thereof in the cell is controlled by an

inducible promoter.

The method according to claim 17, wherein the inducible promoter is selected

from a tetracycline-inducible promoter.

The method according to any of the claims 15-18, wherein the cell is a fluorescent

cell.

The method according to any of the claims 15-19, wherein the cell is selected
from a MDCK, HEK 293, HEK 293 T, BHK, COS, NIH3T3, Swiss3T3 or CHO celi.
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out in a robotics system 30 28. The method according
to any of the clains 15-27, wherein the nethod is a

woreohodisef hi gh-t hrough put screening of the tBGI/EP2005/013977

21.

22.

23.

24,

25.

27.

28.

conmpound. 29. The nethod according to any of the clains

15-28, wherein the test conpound detected is an

i nhibitor. 30. The nethod ac@drding to any of the

claims 15-29, wherein the cells are seeded onto a wel |

of anmulti-well test plate. 3 1. A nethod for

phii iiaethgd saceediogrionany of theelainesat 580, wherain the TRPC channel

RV e rech o GEBRIR By BTHESLHES sbcietraeco PRRRGS inoon fluxes,
anypafticul® Clt TRixéB; 3 phrderamp! ﬁ%ﬂcg? c%rﬂ?%@%ﬁﬂu&@?t\mhole cell

conpound suitable for the treatmnen
et asliolabelgrsioasBuxesdor( i) padicolaraluargstdree preferably using

L

ceuti cal acce YPPers or auxili ary
subst ances. 32. The nethod according to any of the

ains ,15-31 , wherein the cardiovascul ar di sease is
g&h?elp‘lgggchaggqrgmg to any of the claims 15-21, wherein the channel activator is

a compound selected from diacylgiycerols, in particular 1-Oleyl-2acetyl-sn-
glycerol (OAG), Gq-coupled receptor agonists, especially phenylephrine and in
particular trypsin, an agonist that stimulates receptor tyrosine kinases, expecially
epidermal growth factor (EGF), or diacylglycerol generating enzymes, especially
phospholipases or activators thereof. ,
The method according to any of claims 15-22, wherein the TRPC is selected from
TRPC3, TRPC6, TRPC7, or an inactivating mutant thereof.

The method according to claim 23, wherein the inactivating mutant is TRPC3"M
with the amino acid sequence of SEQ ID NO: 3, TRPC6"N with the amino acid
sequence of SEQ ID NO: 7, or TRPC7°N with the amino acid sequence of SEQ ID
NO: 11.

The method ac'cording to any of the claims 15-24, wherein the test compound is
provided in the form of a chemical compound library.

The method according to any of the claims 15-25, wherein the method is carried
out on an array.

The method according to any of the claims 15-26, wherein the method is carried

out in a robotics system.

The method according to any of the claims 15-27, wherein the method is a
method of high-through put screening of the test compound.
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29. The method according to any of the claims 15-28, wherein the test compound

31.

32.

detected is an inhibitor.

The method according to any of the claims 15-29, wherein the cells are seeded
onto a well of a multi-well test plate.

A method for producing a medicament for the treatment of a cardiovascular

disease, wherein the method comprises the steps of:

(@) carrying out the method according to any of the claims 15-30,

(b) isolating a detected test compound suitable for the treatment of a
cardiovascular disease, and

(c) formulating the detected test compound with one or more pharmaceutically
acceptable carriers or auxiliary substances.

The method according to any of the claims 15-31, wherein the cardiovascular
disease is atherosclerosis.



