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WO 2006/074802 PCT/EP2005/013977 1 Use of a TRPC Channel for the
Treatment of a Cardiovascular Disease The invention refers to the use of

wé ‘(I)'R;B%i;cgannel, an inactivating mutant thereof, or a 5 nucleotide
LAY SRR oding for the TRPC channel or for the inactivatiRg R 77

the production of a medicament for the treatment of a cardiovascular
disease and a method of screening aimodulator of the TRPC channel or
an inactivating mutant thereof. 10 Atherosclerosis is one of the major
causes of cardiovascular diseases in the Western world. In 2001 these
diseases accounted for about 1 million deaths in the USA. Moreover, due

ladverbinsngeniniic dayaninaiice aheridsasand,
related cardiovascular diseases. are becoming global epidemics. The
WHO reports that cardiovascular diseases will be the leading cause of

The FeaHtidh RS BIaRNGWeHS TRAS 2RAANINUS: NSLBSAR NMSSRiereo?, or a

medical need for new medicines that prevent and treat athérosclerosis.

nucleg{ide SRANSAGE SRFIPREERG R aHRDREPH & the iBgRiatingnaputant for the
prodintiompetalymediesstand fopcess thaitissierendeni-paiavadnber afsease and a

ot e G BRSNS o g FUREREN & ¥Rt mtan

therdbmt 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
Athemsgiraly i2orggeiidie maiataursscrotcdiovansider diseamsegulatitg Western

world HEPOFeaHRLR Reclapalliguiar sk AsHBROam AACIELE 1o e Usa.
functions such as the production of nitric oxide (NO) are controlled by the
Moragvel, dwstigciva i stdgghanges in the developing countries atherosclerosis and

related cardiovascular diseases. are becoming global epidemics. The WHO reports that
cardiovascular diseases will be the leading cause of death in the developing world by
2010. '

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 pathophysiclogy 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”-regu!atory proteins seem to bhe of
particular interest as important endothelial functions such as the production of nitric
oxide (NO) are controlled by the level of intraceliular Ca®".

TRPC channels, a novel class of ion channel proteins, are Ca® nermeabie non-
selective cation channels expressed in the cardiovascular and other systems. Based
on sequence homology TRPC3, TRPC8 and TRPC7 constitute a distingt TRPC

~subfamily. In expression systems these channels are activated by G protein coupled
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TRPC channels, a novel class of ion channel proteins, are Ca2+
permeable non- 30 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
receptors or depletion of intracellular Ca 2+ stores (Clapham et al. (2001),
Nat. Rev. Neurosci. 2:387-396). TRPC3 might also contribute to oxidative

recefiBRETACAIRRD SaF0TheaEENIR NCaltuseskegduthalivhselts (BalzasehalNat. Rev.
Cardigvasc. Res, 42:543- 549). 5 In order to study the functional

Neurisis of Fhibedon SFB MRS BAICaTTNISOR, CRGAN S SpBtReivated cation

curreBRtORe0RIRE Ghu@sdissdds) &/ (RBP4, HovanieG NgoeRYOPRES . 42:543-
not found on other TRPC channels. WO 05/049084 discloses functional

)-studies on isolated rat ventricular myocytes using the compound 2 10
aminoethoxydiphenylborate (2-APB). However, it is known that this

compound shows _unspecific uestionable effects in particular on
In oot N IR LPRR HaB0s JEr (CHRITOSE. AR oaemEn antibody
againstinMaycifis %@Q@f@%ﬁoﬂ@mesﬁ@%dmd huflﬁ W@l ”@E:C%@’Fﬁh §SS|’¢Eéwever this
TRPC3, TRPC6 and TRPC ty in othelial_cells of atherosclerotic
epitopaS S VRS BB e GRS B DA gioses functional
studigamatic inpraxamentof vasatiaufanctioysogseductinnof tsolagieabound  2-
markers of athe els treated with a dominant negative 20

osclerosis
i R HE R TR A T, RAEIR e belo B tHe HAMG S FofRand shows
unspebifianaie, fupaidicatas efftbeishametmenteneR POOVR:SNRESAM et al. (2000),

J. sidEheroslengle Slfotk 6s)

Summary

According to the present disclosure we have suppressed TRPC3, TRPCSB and TRPC7
activity in endothelial cells of atherosclerotic rabbits in vivo using a genetic approach.
Surprisingly, we found a dramatic improvement of vascular function and reduction of
histological markers of atherosclerosis in vessels treated with a dominant negative
TRPCS 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.

Accordingly, there is provided the use of an inactivating mutant of the TRPC3 channel
for the production of a medicament for the freatment of atherosclerosis, wherein the

3PN with the amino acid sequence of SEQ ID NO: 3.

inactivating mutant is TRPC
Therefore, one subject matter of the present disclosure 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



These findings establish a novel link between TRPC channels and
cardiovascular diseases as atherosclerosis. 25 Accordingly, there is
provided the use of an inactivating mutant of the TRPC3 channel for the
production of a medicament for the treatment of atherosclerosis, wherein
the inactivating mutant is TRPC3DN wijth the amino acid sequence of
SEQ ID NO: 3. Therefore, one subject matter of the present disclosure is
directed to the use of a 30 TRPC channel, an inactivating mutant thereof,

for tHY FIMTIERNIEE SRAHABCE AN IgE e Tﬁ?&@ﬁﬁnﬂr@r&c@?osis.
inactivating mutant for the production of a medicament 2a for the
treatment of a cardiovascular disease, in particular atherosclerosis.

PrefdrrSiErigePR R Aiatgels-aradhe TRBES channel TRRGEghanael i or TrRpc7?
TRPC7 channel, in particular the TRPC3 channel or TRPC6 channel,

changgpeitiapgrifiapr e3 TR Ekah sarmMR crresporliahaimirlo @ergcially the TRPC3

5 changyuences are SEQ ID NO: 1 (TRPC3), SEQ ID NO: 5 (TRPCS6), and

SEQ ID NO: 9 (TRPC7), in particular the amino acid sequence SEQ ID
NO: 1 coding for the TRPC3 channel. The corresponding nucleotide
sequences are SEQ ID NO: 2 (TRPC3), SEQ ID NO: 6 (TRPC6), and
SEQ ID NO: 10 (TRPC7), in 5 particular the nucleotide sequence SEQ ID
NO: 2 coding for the TRPC3 channel. According to the present disclosure
the term "inactivating mutant” means a mutant which is functionally
inactive as a cation channel but can suppress the channel activity of
homologous naturally occurring TRPC channels. Suppression may be
accomplished 10 by replacing a homologous TRPC channel subunit in the
native multimeric channel assembly with the effect that essentially all
naturally occurring TRPC channels in the cell membrane contain mutant
channel subunits or are totally replaced by the mutant
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channel, Mutations that render a channel subunit inactive may be
preferably located within the pore regions of TRPC3 (amino acids
603-645 in SEQ ID NO: 1), TRPC6 15 (amino acids 660-705 in SEQ ID
NO: 5) and TRPC7 (amino acids 610-650 in SEQ ID NO: 9). Particular
examples are the mutant TRPC3 champel (TRPC3") with the amino acid
sequence of SEQ ID NO: 3, the mutant TRPC6 channel (TRPC6N) with
the amino acid sequence of SEQ ID NO: 7, and the mutant TRPC7

The £58B88bAdRE GARNY itk dae aanBeLsid saadensqel SERHRNSG: BEd 1p NO: 5

nucleotide sequence 20 coding for TRPC3DN is the nucleotide sequence

(TRPS8EE 1D ARticteOtidE ey martiadrigthsr ampeeisid isafience SEQ 1D

NO: RUSIREH efé«e%@ﬁ%ﬁtﬁ%@d%@f@ﬁ@@&%ﬁ&m@%@f&m@ SoiRGhces are
for TRPC7DN is the nucleotide sequence of SEQ ID NO: 12. A

SEQ JiNQary (R-EeY Smpi N SddmRER négstirERuanNEREIEIDRPCY), in
partidily $he sueieafidseeaprecst SER UONO 3 dHsienlidegeaueittnel.

coding for 25 TRPC3DN is the nucleotide sequence of SEQ ID NO: 4.
Moreover, "inactivating mutants” may consist of any part of TRPC3,

AccoldhRC&0hERREde Hhadisriail Hee Rl i iIntesast wiHyNaIUfaHY QARG mutant

TRPC channels at any step of protein synthesis or transport to the

whicty igivasienhaiesHYRRS Sy FESH IR BOtGABIBHPENass Higuphmayne! activity

of hoﬁﬁg@gmmm IRt @thdﬁgur@éosgzs?%%oﬁ%? 8eidzcomplished
0-302 of TRPC3 (SEQ ID NO: 1) (see Balzer et at. (1999) Cardiovasc.

by reRiaCing. 8488900y LA GHANRR S vy Bl R Bativarsritimeric channel
assefAYRRth Uahethewhalecalbpalaly slmRmaiodRsRMPIEY channels in the

described in the Examples. Another subject matter of the present

cell PRERENE ROgHAR UGS HREM SYREUS st BRiatall ifRRiasssngy the mutant
chanhultanttaam e tAEa Riideptideseavensesading detitke hRPSe preferably located

within the pore regions of TRPC3 (amino acids 603-6845 in SEQ ID NO: 1), TRPCS
{amino acids 660-705 in SEQ 1D NO: 5) and TRPC7 (amino acids 610-650 in SEQ ID
NO: 9). Particular examples are the mutant TRPC3 channel (TRPC3™) with the
amino acid sequence of SEQ ID NO: 3, the mutant TRPCS channel (TRPC8"™) with
the amino acid sequence of SEQ ID NO: 7, and the mutant TRPC7 channel
(TRPC7™™ with the amino acid sequence of SEQ 1D NO: 11. A nuclﬂeo’tide sequence
coding for TRPC3®M is the nucleotide segquence of SEQ ID NO: 4; a nucleotide

6%V is the nucleotide sequence of SEQ ID NO: 8, and a

7DN

sequence coding for TRPC
nucleotide sequence coding for TRPC ts the nucleotide seguence of SEQ ID NC:
12. A particuiarly preferred example is the dominant-negative mutant TRPC3N with
the amino acid sequence of SEQ D NO: 3. A nucleotide sequence coding for

TRPC3™N is the nucleotide sequence of SEQ ID NO: 4.

Moreover, “inactivating mutants” may consist of any part of TRPC3, TRPCS 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 naturaliy occurring TRPC channels. Such part may be for example
amino acids 0-302 of TRPC3 (SEQ ID NO: 1) (see Bailzer et al. {1899) Cardiovasc.
Res. 42:543-549),
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channel or for the inactivating mutant for the discovery of a TRPC channel
modulator, in particular an inhibitor, as a medicament for the treatment of
a cardiovascular disease, in particular atherosclerosis. 10 Preferred
TRPC channels are the TRPC3 channel, TRPC6 channel or TRPC7
channel, in particular the TRPC3 changel or TRPC6 channel, especially
the TRPC3 channel, as described above in detail. In general, the TRPC
channel or an inactivating mutant thereof, or a nucleotide 15 sequence

Inactce@ing teriaeERRSy chanpetasior tQﬁdf&}C@Y?éizﬂe@%méhﬁﬁ%ﬁoie cell patch
broug t into contact with a test compound and the influence of the test

clamp AGSBRA RS FXREPRIEY: d8RaTIRaJdR IREdaYaMIFRutant thereof, or a
nucleotide sequence coding for the TRPC channel or for the inactivating
mutant is measured or detected. 20 According to the present disclosure

Anothige ftRIeStRPEERRInEIMBERISHr IRERRYVE rifodiiReiRg Hdlfiaigse of a TRPC
chanfignoshipiectivatiflert Bt eharnsl.dn parieaias subinee odeidv@inge TRPC

molecule ("inhibitor" or "activator"), esgecially an inhibitor of the TR

C
chanpahARdPidBRINASEV ARG AMIRBLIRS JR8SFANR prREEnE RuEnGBANAG| modulator,

in paRitbigsde genskally acounpasmnddhaing e DifkbiarPariaty Artefalsrdiovascular
block activity, decrease, 25 prevent, delay activation, inactivate,

diseaggsdh SRACHRUBIR RGBS e activity or expression of at least one of
the TRPC channels as preferably described above in detail. An activator
IS generaFIly a compound that, e.g._increase, open, activate, facilitate,
a

PrefegiathnE R Betivaidineendse hyohBE Cof U A IRhte tRE EriviAane! or TRPC7
chang¥presyanielirlrleast PReofthe dRRC sharpeteasupfakiysiassiPete TRPC3

above in 30 detaijl. Such modulators include genetically modified versions
changeyRSTHaSE IORSARAVE ReAEt8BIy an inactivating mutant of the TRPC

channels, such as TRPC3DM, as well as 5

in general, the TRPC channel or an inactivating mutant thereof, or a nucleotide
sequence coding for the TRPC channel or for the inactivating mutant thereof is brought
info 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 fo the present disclosure the term “TRPC channel modulator” means a
moduiating molecule (*modulator”) of the TRPC channel, in particular an inhibitory or
activating molecule (“inhibitor® or “activator’), especially an inhibitor of the TRPC
channei identifiable according to the assay of the present invention. An inhibitors is
generaliy a compound that, e.g. bind to, partially or totally block activity, decrease,
prevent, delay activation, inactivate, desensitize, or down-regu}ate'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-regulaie the activity or
expression of at least one of the TRPC channels as preferably described above in
detail. Such moduiators include genetically modified versions of the TRPC channels,

3DM

preferably an inactivating mutant of the TRPC channels, such as TRPC3™", as well as
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naturally occurring or synthetic ligands, antagonists, agonists, peptides,
cyclic peptides, nucleic acids, antibodies, antisense molecules,
ribozymes, small organic molecules and the like. 5 An example for the
measurement of the TRPC channel activity is an assay comprising the
steps of: (a) contacting a fluorescent cell expressing a TRPC channel, (b)
stimulating Ca" influx by a channel activator before, simultaneously or
after contacting the fluorescent cell with the modulator or test compound,

naturggfl 1040 Mepsurng witAstectingachangg Ay JHRIgSCaReridik teEptides, cyclic

‘details and alfernative or preferréd embodiments of that assay are ‘
peptidascribEde e RMAan PIRRIBRANFNESSSET ReRiTere an BRRFYSIBfecBmall organic
molefiadienaktha-nigsent idisclosure is directed to a method of screening a

modulator of TRPC or an inactivating mutant thereof, or a nucleotide

sequence coding for TRPC or for the inactivating mutant, wherein the

An eXBeiBRdssomariaesdnrpiRRs of R srHacingmethenaigssing adfal Comprising
channel or an inactivating mutant thereof, 20 (b) stimulating Ca2+ influx by

the sigphatinel activator before, simultaneously or after contacting the cell with

(a) BIREIGMEROHDErRGRELRPERHFNG PIUSIERINY éheltage of the TRPC

channel activity,, In a preferred embodiment the method further comprises
(d)  alenstiading 50(d) B8iectiny 7 tebeasinhbaTHIGHRh RRTatRviRagkRRGuSly or after
sardiuans Uil Alisrass-hy COMRATIRE:theahaneesoldfechRBE sharml

activity in the absence of the test compound. In another preferred

(©)  BRBBHIER NS ELHRESIGH IR T RISECSRERRE or an

Further details and alternative or preferred embodiments of that assay are described

below and in the Examples.

Therefore, ancther subject matter of the present idisclosure is directed to a method of

screening a modulator 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 céil expressing a TRPC channe! or an inactivating mutant therecf,

(b) stimulating Ca** influx by a channei activator before, simultaneousiy or after
contacting the cell with a test compound, and

(¢} 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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30 inactivating mutant thereof in the cell is controlled by an inducible
promoter, preferably by a promoter which is selected from a tetracycline
inducible promoter. WO 2006/074802 PCT/EP2005/013977_6.In
WO B8 preferred embodiment the cell is a fluorescent céff X&' 4 iR

described below. Preferred cells or cell lines according to the present
invention are MDCK, HEK 293, 5 HEK 293 T, BHK, COS, NIH3T3,
Swiss3T3 or CHO cells, in particular a HEK 293 cell line. TRPC channel
activity can be measured or detected by measuring or detecting a change

In a bhiﬁﬂdlaxqﬂdf@@adimdaaheﬂmm k. pattbokoprteceiiges.g. further
wh 0 cell currents, radiolabeled ion fluxes, or in particular

descrm?grgf fee e. g. using voltage sensitive dyes or ion-sensitive dyes
(Vestergarrd Bogind et at. (1988), J. Membrane . Biol., 88:67-75; Daniel

PrefeMe Qs%g%%%i? *@g a@C&,I‘BM@I etﬁﬁ{jﬁg%%%nﬁﬂ%ﬂﬁ&% %?@tmﬂéﬁ“)rﬂa( 293,

Brane at. (1997), New En
HEK 2988:T5 35598 Biaiitat at. %m%iﬁ)T@mﬁd@r@mlﬁvmwﬂ I‘ szEK 293 cell
ine. Examples of such dyes are Di-4-ANEPPS (pyridinium

4-(2(6-(dibutyiamino)-2- naphthalenyl)ethenyl)-1-(3-sulfopropyl)

hydroxide), CC-2-DMPE (1,2-ditetradecanoyl-

TRP@%HWP&W@SWWW@MMn'mmméaﬁ%@%r detecting a
(bis-(1,2-dibarbituric acid)-tri g e oxanol DISB?\ 3 toch hol
chango s (o1 WG RE AU ot PO BRI STP techniaues, whole

cell o@rr%wﬂ@ﬁ'@dﬁ@(ﬁb@t@@%hﬁ!uxes or in partlcuiar fluorescence e.g. using veltage-
acid,4,4'-[1, 4 10- trlox dla

sensivedyiEh 7 %eﬁﬁ%w\g’ 12- ura ﬁ%%s%wc%rakl [(g eﬁ%gPéxy)Mgmbrane_

Biol., YSE:SteJ5; heoBainet al. (1991) J Pharmaco! Meth. 25:185-193; Hoevinsky et al.

(19041 T2 NING-Z P Aislichl g hydrRXkHAAY LAt By PPIRBINERI2]. Med.,

336:1575-1595; Hamit et al. {1981), Pflugers. Archiv., 391:185).

Examples of such dyes are Di-4-ANEPPS (pyridinium  4-(2(6-(dibutylamino}-2- .
naphthélenyi)ethenyi)~1—(3~sulfopropyi) hydroxide), CC-2-DMPE (1,2-ditetradecanoyl-
sn-glycero-3-phosphoethanolamine triethylammoniumj, DiSBAC2 (bis-(1,2-dibarbituric
acid)-trimethine oxanol), DisBACS ((bis-(1,3-dibarbituric acid)-trimethine oxanolj, SBFI-
AM  (1,3-benzenedicarboxylic  acid,4,4'-[1,4,10-trioxa-7,13-diazacyclopentadecane-
7,‘13-diyibis(5-methoxy~6,12-benzofurandiyi)]bis~(tétrakis—[(acetyioxy)methyl}ester)),
fluo3am (1-[2-Amino-5-(2,7-dichioro-6-hydroxy-3-oxy-8-xanthenyl)phenoxy]-2-(2'-
amino-5- methylphenoxy)ethane- N,N,N',N'-tetraacetic), fluo4am (1-[2-Amino-5-(2,7-
dichioro-8-hydroxy-4-oxy-9-xantheny) phenoxy}-2-(2-aminc-5'-
methylphenoxy)ethane- N,N,N',N-tetraacetic) or furaZam (1-[2-(5'-carboxyoxazal-2™-yl)-
8-aminobenzofuran-5-oxy}-2-(2'-amino-5'-methyl-phenoxy)-ethane-N,N,N' N'-

tetraacetic).

Exampiles of the channe! activators are diacylglycerols, in particular 1-Oleyl-Zacetyt-sn-
glycerol (OAG), Gq-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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amino-5'- methyiphenoxy)ethane- N,N,N',N'-tetraacetic), fluo4am
(1-[2-Amino-5-(2,7- dichioro-6-hydroxy-4-oxy-9-xanthenyl)
phenoxy]-2-(2'-amino-5' 25 methyiphenoxy)ethane- N,N,N',N'-tetraacetic)
WOGKIHIEH A (1-[2-(5'-carboxyoxazol-2'-yi)- PCT/EP2005/013977
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- 30 glycerol (OAG), Gg-coupled receptor
agonists, such as phenylephrine and in particular trypsin, an agonist that
factoBlifFdesSIeCeRIONENOSIDE knaatisycasyepider " tF i
_ 2006/07480% P%%%ZOOS/(%SQ?? l?g;‘actor (EGF) %ﬁgcg)% y%%%?ohpases o
activafRrFaRRPENzymes such as phospholipases or activators thereof. The
channel activators, in particular OAG, can be used for the direct

he GIHEUIRPLINS. STREG Rl which oA addinal aanizg i, o1 e

ssay ention "co
TRP Ceclemoe s edatbd saathaditioobtae chatoyssiidhalmes fpofdkampmesitt theention
a t -positive,r substantially reduced.

e e et va ) B B R e, o
examplgtiVatig mieaanthaseay Uhaeraia infuelse-pasiivee ressits gate surlisdntially
redu@pVve. Such cell can be produced using genetic methods known to a

person skilled in the art and as described in the Examples. After having

induced the expression of the TRPC channel or an inactivating mutant

in gehergofdhedelis aiewasalminiaskiressds micraliter RIMRRANS 1R vating

Usually the cells grow at the bottom of multiwell plates and are fixed.

muta KRRl LR Ca R GRS IR RSPt Gatded AR vy s et cell can be
prodscibiisingagén@tic methods known to a person skilled in the art and as described

in the Examples. After having induced the expression of the TRPC channe!l or an
inactivating mutant therecf the cells are usually plated into e.g. microtiter plates and
grown. Usually the cells grow at the bottom of multiwell piates and are fixed.
Thereafter, the celis are generally washed and joaded with a dye in a suitable loading
buffer, preferably with a fluorescent dye such as fluodam. After having removed the
loading buffer, the cells are incubated with the test compound or moduiator, in -

particular with a biochemical or chemical test compound as described above, e.g. in

20 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 channei activation trypsin as a Gg-coupled receptor

25 agonist can be applied.

30

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

flucrescence 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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buffer, preferably with a fluorescent dye such as fluo4am. After having
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 20 the form of a chemical
compound library. Ca2+ measurements can be carried out using e.g. a
Fluorescense Imaging Plate Reader (FLIPR). To stimulate Ca2' influx
through the TRPC channel a channel activator such as OAG should

assa@eapsalicharpRpligtc e RN@Rimaive mekeel TRReBaMstAGAEBMmercially

_trypsin as a Gq coupled receptor 25 agonist can be applied. The
availgliSected 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

[

Accoriiprededite ierstdcd86/97idiR dRer IiMasBsHYeR OFePREPS iRy means a
pluraliRitoOEhEAIdRE doahathaBdiRgt isplatethdzt thesssrRsaingrehehamical multipie

compound libraries, the use of high-throughput 8 assays are preferred

SOUTGRHRicHAr RN P RETRER I e BYSERSSIF B wHIGHE RO nfRercRAfpral  products  or

comAavailshie chesnrdingtadbe present disclosure the term "chemical
compound library" means a 5 plurality of chemical compounds that have

been assembled from any of multiple sources, including chemically

Advapyadeesizadimoleritiasiand malusptsaddeisios gembirainsialishesmdl out on an

libraries. Advan aO eously the method of the present disclosure invention is

array A%k Bn'ARC1ESFES AR RPN RYHEHIR & SPimPiay N Aing robotic liquid
transfebelisipratiag;anding ehetisHindics tianiraAKsiRst, Rrdctified.

microfluidics, i.e. channelled structured.
in another embodiment of the present disclosure, the method is carried out in form of a
high-through put screening system. in such a system advantageously the screening
method is automated and miniaturized, in particular it uses miniaturized wells and

microfluidics controlled by a roboter.

in a particutarly preferred embodiment the assay/method of the present disciosure is
carried out in a cell line containing a gene of a TRPC channel under the control of an
inducibie 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 atbumin, or plutonic acid.

Another subject matier of the present disciosure 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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In another embodiment of the present disclosure, the method is carried
out in form of a high-through put screening system. In such a system
advantageously the screening 15 method is automated and miniaturized,
in particular it uses miniaturized wells and microfluidics controlled by a
roboter. In a particularly preferred emkodiment the assay/method of the
present disclosure is carried out in a cell line containing a gene of a
TRPC channel under the control of an 20 inducible promoter, as detailed

PharfRRdevhe ek fnenebagtivater isspiubiises FabnR%88 ¢ for example a

preferably the activator OAG is solubilised in the presence of a serum _
PhysiQIGGHf, Xé.‘ﬂ‘f%\ﬁﬁlé‘@@ﬂa nPabuRRAILR pRitEHiIEacRP MiRtnefebsERlised water,
stabeﬁa@r@:rQfdhea@rgw@aﬁéc&ssm;@a@iéeﬁﬁm@@,wfs@aE@s@éﬂﬁgca'%gerﬁa such as
a medicament for the treatment of atherosclerosis, wherein the method
EDT%omprises 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 30 (c)
formulating the detected test compound with one or more

The RNBIMasFulcaly SecrRinbis Cardersamaidiansiubstaeethd present disclosure

. Pharmaceutically acceptable carriers or auxiliary substances are for
withogy SRR BhSSRISREANBIHES'SSKIRon, e.g. sodium chioride solution,

demineralised water, stabilizers, such as protease or nuclease inhibitors,

or s,e%ueséerin agents, such as EDTA. 5 The following Figures,
DescapioR ides hlRESmples shall explain the present disclosure

Figures 1A and 1B show that TRPC3N does not carry functional ion currents

Figures 2A and B show the dominant-negative effect of TRPC3"™ on TRPC3 and
TRRCE

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

expressing carotid artery segments

Figure 5 shows the size of atherosclerotic plagues in TRPC3™M expressing carotid

artery segmenis

Figure 6 shows the effect of TRPC3"™ expression on mean macrophage density in

atherosclerctic carotid arteries

Figures 7A and 7B show the detection of OAG-activated Ca** signals in inducible
TRPC3 and TRPCE cell lines using FLIPR technoiogy
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without limiting the scope of the disclosure. 10 Description of the Figures
Figures 1A and 1 B show that TRPC3DN does not carry functional ion
currents Figures 2A and B show the dominant-negative effect of
WOTREBA@3BM on TRPC3 and 15 TRPC6 Figure 3 shows the Efa@tR3p0S/013977
TRPC3DN on acetylcholine-induced vasoreactivity in carotid arteries of
atherosclerotic rabbits 20 Figure 4 shgws a sonographic assessment of
flow-induced vasoreactivity in TRPC3DN expressing carotid artery
segments Figure 5 shows the size of atherosclerotic plaques in TRPC3DN

Figu%’%g%‘ﬁ@ S8Rl AHe USRI RB Eiokre & RIS iBLRliSFLOTsKF 96365 in

’C3DN expression on mean macrophage density in atherosclerotic
doxyexring-Hities mfl heey RBAF YBRISRANe detection of OAG-activated
Cat' signals in inducible 30 TRPC3 and TRPCE6 cell lines using FL(PR
technology WO 2006/074802 PCT1EP2005/013977 10 Figures 8R and
8B illustrate the IC50 for TRPC3 and TRPC6 inhibition by SKF 96365 in
Des¢lptmyoingeshmpasheel lines by a FLIPR assay 5 Description of the
Sequences SEQ ID NO: 1 shows the amino acid sequence of TRPC3
SEQ ID NO: 2 shows a nucleotide sequence coding for TRPC3 10
SEQ ID NO: 1 shows the amino acid sequence of TRPC3

SEQ 1D NO: 2 shows a nucleotide sequence coding for TRPC3

SEQ D NO: 3 shows the complete amino acid sequence of the dominant-negative:
TRPC3 channel (TRPC3PY), (mutated amino acids are in bold) |

SEQ ID NO: 4 shows the complete nucieotide sequence of TRPC3PM (mutated -
nucleotides are in bold)

SEQ 1D NO: 5 shows the amino acid sequence of TRPCS
SEQ D NO: 6 shows a nucleofide sequence coding for TRPCE

SEQ 1D NO: 7 shows the amino acid sequence of a dominani-negative TRPCS
channel (TRPCEY), (mutated amino acids are in bold)

SEQ D NO: 8 shows the complete nucleotide sequence of TRPCE™: (mutated
nucleotides are in bold)

SEQ 1D NC: 9 shows the amino acid sequence of TRPC7
SEQ 1D NO: 10 shows a nucleotide sequence coding for TRPC7

SEQ ID NO: 11 shows the amino acid sequence of a dominani-negative TRPC7
channel (TRPC7™), (mutated amino acids are in boid)
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SEQ ID NO: 3 shows the complete amino acid sequence of the
dominant-negative TRPC3 channel (TRPC3DN), (mutated amino acids
are in hold) SEQ ID NO: 4 shows the complete nucleotide sequence of
W%E?%ﬁ?{mutated 15 nucleotides are in bold) SEQ ID NOP S AL Ha?™
amino acid sequence of TRPC6 SEQ ID NO: 6 shows a nucleotide
sequence coding for TRPC6 20 SEQiD NO: 7 shows the amino acid
sequence of a dominant-negative TRPC6 channel (TRPC6DN), (mutated
amino acids are in bold) SEQ ID NO: 8 shows the complete nucleotide
sequence of TRPC6EN; (mutated 25 nucleotides are in bold) SEQ ID NO:

oWy8th ' ' 0 7. SEQID NO: 1 N,

S e e D Rl SRR e (mutate
nucigriidemerg §eaakshice of a dominant-negative TRPC7 channel (TRPC7

DN), (mutated amino acids are in bold) WO 2006/074802

PCT/EP2005/013477 11 SEQ ID NO: 12 shows the complete nucleotide

sequence of TRPC7DN; (mutated nucleotides are in bold) 5 Examples 1.
Exafdphairuction and functional properties of TRPC3DN 10 To study TRPC

channel function in vitro and in vivo we used a dominant-negative

1. Construction and functional properties of TRPC3P"

To study TRPC channel function in vitro and in vivo we used a dominant-negative

channel mutant to modulate native TRPC channel acfivity. The applicability of this

approach for TRPC channels had been previously demonstrated (Hofmann et al.
(2002) Proc. Natl. Acad. Sci. U.S.A., 98, 7461-7466). We generated a dominari-
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 pcDNAJ vector backbone using gateway technology (invitrogen,
Karisruhe, Germany).

A HEK 283 iine stably expressing the muscarinic Mi~receptor (HM1 cells) was used in
this study (Peralia et al. (1988) Nature, 334, 434-437). Cells were grown at 37°C in
DMEM/F12 (1:1) medium supplemenied with 10% fetal calf serum, 2 mM glutamine,
100 Uiml penicillin, 100 pg/ml streptomycin (Invitrogen, Karisruhe, Germany) in 5.5%
CQO,. G418 (0.5 mg/ml) was added to the growth medium. The cDNAs for hTRPG3
{U47050), hNTRPCS (AF080384), TRPC3™, 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 pg eGFP was
co-fransfected as expression'marker for patch~clai'np aexperiments.
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channel mutant to modulate native TRPC channel activity. The
applicability of this approach for TRPC channels had been previously
demonstrated (Hofmann et al. (2002) Proc. Natl. Acad. Sci. U.S.A., 99,
WOPZAGH07488). We generated a dominant- negative TRPC3 cifa{RBie5/013977
(TRPC3N) by exchangipg amino acids 621-623 of wild type 15 human
TRPC3 (NP_003296) for alanines by gite directed mutagenesis. The insert
was cloned into a modified pcDNAS3 vector backbone using gateway
technology (invitrogen, Karlsruhe, Germany). A HEK 293 line stably
expressing the muscarinic Mt-receptor (HM1 cells) was used in 20 this

study (Peralta et a). (1988) Nature, 334, 434-437). Cells were grown a .
Wil SRR TR OHRT L DHRRRSREUBIR S0R Bt P Laltr i 2
HERAMPG uttom ipegtcHL 0D | epididin, 400 SY4nEE repibwaren(iiHttogeambrechi,

Karlsru ermany) in 5.5% .CO2. 418 (0 /mi) was added to the
e AP E et R R RS o) 2T e S B3 Ber iR ar buter
werd AR0BA3H4)n TRREBiokicaptheG FRH{p EGRINY hddhBibsesnses t@5-PalonV and

Alto, ) Qr Y.F=P- rsj o) cl I ' :
cur g T oS TR oten e ol e (B fhin .0
kHz thelhmaeemdiogs ersrafiderrdiehe Kblzelectrophysiological experiments cells

were transfected with the indicated amounts 30 of cDNA in 35 mm dishes
and plated onto coverslips 12 - 24 hrs after transfection. Cells were used

Starmineb preEe PERAFARRRSdbaEVbinalsd 0% Freddp wash 2, MaCl: 1,
oluchadransigctBEnsEaHRe PR ARas KRIRIIPRIGMOIARINSXDIRIINTRBISINErd pipette

2006/074802 PCTIEP2005/013977 12 Whole-cell currents were recorde
U A AR PO G O TR B 201 RGP A - BAPTA
5, HeleEB ampiiievanddRidtsafcoiBuaith GiidsAicLacithréct [Ca®'] was calculated fo
be ~200 nM using the CaBuf program (G. Droogmans, KU Leuven). Receptor-
activated currents were elicited in HM1 cells by application of 10 uM carbachol.

All statistical data is expressed as means + SEM: Statistical analysis was performed
using SigmaStat (SPSS, Chicago, IL). Resulis were pooled and analyzed using the -
Mann-Whitney rank sum test. The significance levef was set to p < 0.05, t

1.4 TRPC3™ does not carry functional ion currents

To establish that TRPC3™ 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
TRPC3PM are shown in Figures 1A and 1B. TRPC currents were alicited by the
acetylcholine receptor agonist carbachol (10 uM). Currents were recorded before

~ (con) and in the presence of carbachot (carb}.

30

On average the current density of TRPC3"" expressing celis (1,3 pApF, n = 11) was
not different from cells transfected with LacZ as a negative control (1,2 pA/pF, n = 10).
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Germany). Patch pipettes with resistances of 2 - 5 MQ in standard

extracellular buffer 5 were pulled from borosilicate glass. The holding

zt%}toe?tla| was set to -70 mV and currents during 160 ms voltage ram
"16%0 +60 mV were sampled with 6.6 kHz. All recorﬂﬁf’?ﬁp 013977

flltered at 2 kHz. Standard external buffer contained (in mM): NaCl 140,

KCI 5.4, CaC12 2, MgC12 1, 10 glucpse 10, HEPES 10, and pH was

adjusted to 7.4 with NaOH. The standard pipette buffer contained (in

mM): CsOH 120, gluconic acid 120, MgC12 2, CaC12 3, Cs4-BAPTA 5,

in acEERERE0yiH hascadjulited mwmrwim@humiqawu@edél% Zﬂa%’%'écted with
Droogmans,

lcyla h CaB am
TRPéguf%n%céecﬁg or 8{8& |va€%cfg rrents'%\'?i tgfé'%%ﬁf‘m” (ﬁ&t H:ipnsmes (11,2
pAPBpRIfdfion sFAOHM cerbachBP sl mmmrmﬂammmms
means SEMI Statistical analysis was performed using SigmaStat (SPSS,

Chlca%#flL) Results were ooled and analyzed using the Mann-Whitney
Previpyi Sliissstugaessigiticante festiterdy seferagi wibsitoaiias well as TRPCG

and TRPC3 Ndiﬁ’%?nﬁlcétcéﬂ éuog IgnR)dOMNGHIT gl Oseptablish th
TRPC gN ai{%gs ane )gtlve %RPC channel m%%tﬁiﬁg%ncg%nmm ~7486).

ThergfoySe fiesTap %ﬁn?%@mvé‘é‘?f&aﬁ%ﬂ%%h@?e@@ﬂm with wild

type TRMD3I2mRTMeSentatiMasrent recordings from HM1 cells transfected
with 3 pg TRPC3 or TRPC3DN are shown in Figures 1A and 113. TRPC

currents were elicited by the acetylcholine receptor agonist carbachol (10
pM). Currents were recorded before (con) and in the presence of

1.2 BRIRRCARL e SQtect of TRPCIPN on TRPC3 and TRPCE

W

According to Figure 2A HM1 cells were co-transfected with 7 ug TRPC3-YFP and 7 Hg
LacZ as control (open bars) or 7 ug TRPG3PN (gray bars). According to Figure 2B HM1
cells were co-transfected with 7 ug TRPCB-YFP and LacZ or TRPC3™ as in Figure
2A.

Carbachol-induced currents were measured at ~70 mV and normalized to the cell
f

30N

capacitance. TRPC3™ significantly ("p<0.001) suppressed currents through both

TRPC3 and TRPCE.

2. Anti-atherosclerotic efiects of TRPC3PN in vivo

As shown in Figures 2A and 2B TRPC3PN conferred a dominant-negative effect on
TRPC3 and TRPCE channels. Based on sequence homology and previous reporis
(Hofmann et al. (2002), supra) it can be assumed that also the homologous TRPC7
channel is suppressed by TRPC3™. To investigate the effects of TRPC3™ expression
and, thus, inhibition of TRPC3, TRPCS6, and TRPC7 on atherosclerosis viral gene

3¢ transfer of TRPC2PM o vessels of atherosclerotic rabbits were used.
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On average the current density of TRPC3DN expressing cells (1,3 pA/pF,
n =11) was not different from cells transfected with LacZ as a negative
control (1,2 pA/pF, n = 10). WO 2006/074802 PCT/EP20051013977 13 In

woanoetragice with the recordings shown in Figures 1A and 1BCaaliR2005/013977
transfected with TRPC3 as a positive control displayed significantly
greater current densities (11,2 pA/pF,n =11; p <0,001). Thus, TRPC3
DN did not carry notable ion currentsl.aS Previous studies suggest that
TRPC3 directly interacts with itself as well as TRPC6 and TRPC7

ofmann et at, (2002) Pra i. AC [ 90 461-

Carolth AR iy oG T e fed hy P ks a contol
8 weskexafiessprneithianifenyihe THFOSa IR PGS chuaiheled Gy . punctional and
histoBB@g%Q}%g%%e effect of TRPC3DN on TF?.PC3 and TRPC6 According

to'Figure 2A HM1 cells were co-transfected with 7 pg TRPC3-YFP and 7

pg LacZ as control (open bars) or 7 pg TRPC3DN (gray bars). According

to Figure 2B HM1 15 cells were co-transfected with 7 pg TRPC6-YFP and

LacZ or TRPC3DN as in Figure 2A. Carbachol-induced currents were

21 Yiesgrnerion and aAMROATESRd to the cell capacitance. TRPC3DN
significantly (**'p<0.001) 'suppressed currents through both 20 TRPC3
and TRPC6. 2. Anti-atherosclerotic effects of TRPC3 in.vivo 25 As
AQeTEGHRER, FORTE B A OB A SO LB EHTS or et gemerated
ampifftectiod T RAE3 aindrjRRCBechavsisn Basidyl dnesecjuecicesonidiogsequence

was ?hﬂa%c%%e%/ 'ﬁ%ﬁﬁﬁ%‘é@%&ﬁgg@;&fﬂe@%@&)f ﬁ%ﬁ)séfe%?r&%‘?rﬁéﬁym specific

omologous .
expression of the proteins was confirmed by Western Blotting.

White New Zealand rabbits, 20 weeks of age, were fed on a diet with 1% cholesterol +
5% corn oil. After 1 week of feeding, transgene expression was induced by catheter-
based viral gene transfer (see below). Choiesterol 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

25

30

with standard technigues. No significant differences were observed for serum
cholesterol, LDL- or HDL cholesterol in control versus TRPC3™" 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 fo 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 TRPC3™ or
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channel is suppressed by TRPC3N. To investigate the effects of
TRPC3DN expression and, thus, inhibition of TRPC3, TRPC6, and
TRPC7 on atherosclerosis viral gene 30 transfer of TRPC3DN to vessels
WOntatiétd%clerotic rabbits were used. WO 2006/074802  PCT/EP2065/013977
PCT/EP2005/013977 14 Carotid arteries were infected with viruses
harbouring TRPC3N or eGFP as a cqntrol. 8 weeks after gene transfer
the disease state was evaluated by functional and histological
parameters. 5 2.1 Virus generation and animal studies Adenoviruses

eGFlénﬁm:ﬁ@athﬁato(ﬁmnltm%ﬁﬁywamtam@é&' Fb?@m@ gesgiatedix20) into the
farg Ifled a dﬂ%Jrlf.led gt scale S he correctness of the
solafE e e, R R e s g et bnsyere removed and

seq ue 0 was
the Uumdmmdaﬁermaaypm@qhem wmeabmmidhaamﬁemwﬁ/@d the animal

wes SYUEELOIWEE HAlOLHG White New Zegiond ranbits, 20 ueekoof

age, were fe on a diet Wi olGatsrol

0.01 fegligsaransgenad bkﬁbeé’éldmwagmmmnatheter 15 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

2.3 heda g Bntigiemablicaninasbeaibtipgiore 20 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

At th@%ﬁ@@f%%@'ﬂﬁ@rﬁmém Msatakdlgand HBsRUDFACHPNE Wel&iameter

eter ?:d Wlth sta dard techniques. No significant differences were
and %%%%%a vasoreac Ivity were determined by high definifion ultrasound

of the carotid artery.

In vivo measurements of luminal vessel diameter was performed on carotid artery
segments of atherosclerotic rabbits (Figure 3) transduced with TRPC3PN (hatched
bars) or eGFP (open bars) and in healthy (non-atherosclerotic) rabbits (filled bars).
Acstylcholine-induced: vasoreactivity was measured 4 times every minute after the
injection of the given doses of acetyicholine. TRPC3™ expression significantly
improved acetylcholine-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 diaméter of carotid artery segments was measured in atherosclerotic
rabbits transduced with TRPC3™N (hatched bars) or eGFP (open bars) and in healthy
(non-atherosclerotic) rabbits (filied bars). Flow-induced vasoreactivity was tested
during administration of 100 mi sodium chloride solution (éppiied over 5 min).
Measurements taken after 80 mi of infusion and 1-2 min aﬁér application of the total
volume are shown. TRPC3™ expression significantly improved flow-induced
vasoreactivity compared to eGFP expressing segments (** p<0.01).



cholesterol, LDL- or HDL cholesterol in control versus TRPC3DN
receiving animals (p > 25 0.05) for all time points measured (n = 8 each
group). 2.2 Endothelial gene transfer to the carotid artery 30 For gene
WORMTEBH3 the carotid artery a cervical midline incision was? e BB 1R 7
left common artery was exposed. A segment of 4 cm was isolated with
two small atraumatic clips (BIEMER, yessel clips, FD 561 R).
Approximately 0.2 ml TRPC3DN or WO 2006/074802
PCT/EP2005/013977 15 eGFP virus solution (titer 1010 pfu) was injected
by a small needle (0.4x20) into the isolated segment. The incubation time
was 20 min. Then, the clips were removed and the blood circulation was
restored. The cervical wound was sutured and the animal was allowed to
2.4 IRaeveindisn b hitsebtnethanalgesialflemassitis)s Buprenorphin 5
0.01 mg/kg sc. every 12 h) for 72 hours post operation. 2.3 Measurement
of Endothelial Vasoreactivity 10 At the end of the experiment, eight weeks
5 in ordierigenedeansieisdzasalpregseisimmaieolagitatetyahnlite-Wweucagected with
vasoreactivity. were determined by high definition ulttasound of the caraqtid
repa e, Ak o (o AP SRl T G o tne
sternom cdigiidaatbthe epidgtinniboiatsels e ficshbbitgifFiealee3 Xiried carefully
and $FRBRY W'Q&%%%Heﬁwsn?ﬂw(@eeégmﬂ %)w‘ﬁ&g%?@%& 881 hRstigation

ealthy (non-atherosclerotic) rabbits (filled bars). Acetylcholine-induce
of GRAA syrsasainty, Wisandacur&tesaiaiainsr@ nsiitneahenishechajsiatan of
10 the given doses of acetylcholine. TRPC3DN expression significantly
improved acetylcholine-induced vasoreactivity compared to eGFP

The r@ghsHifPoiP SRt MEsE-#op Sy drin P AR RIRREO detseditidityiasues. For
this pipeELGiBR Y staining was directly induced after perfusing the vessels with
saline for 2 minutes and cutting longitudinally in the middie. Thereafter, the vessels
were transferred fo Sudan stain solution (Sudan Il dissolved in alcohot and acetone).
15
Relative plague size was determined by Sudan red staining followed by histological
image analysis of carotid artery segments trancduced with TRPC3™ or eGFP (Figure
5). The right carotid arteries from rabbits that received TRPC3™ (to the left arteries)
were evaluated as untreated controls, TRPC3™™
20 (**p < 0.01) and untreated (*p < 0.05) controls.

decreased plaqgue size vs. both eGFP

As another marker of atherosclerosis progression macrophage infiltration of the vessel
intima was studied by immunocytochemisty. For histological staining, 6 pm slices were
cut from the middie of all vessels which had been prepared by removing fat. The slices
25 were fixed with acetone for 10 minutes at room témperature and air dried. They were
then permeabilized with 0.6% Hz0; 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, cione RAM-11, DAKO, Hamburg,
Germany) at 20°C for 20 - 30 minutes and washed three times with PBS. They were
30 then incubaied 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 segments vs. healthy controls (# p<0,01). in a second set of
experiments, flow-induced vasoreactivity in response to administration of

woSaiyw,gijoride solution was tested (Figure 4). 25 Luminalyessshiosioizer
diameter of carotid artery segments was measured in atherosclerotic

rabbits transduced with TRPC3DN (hatched bars) or eGFP (open bars)
and in healthy (non-atherosclerotic) fdbbits (filled bars). Flow-induced
vasoreactivity was tested during administration of 100 ml sodium chloride
solution (applied over 5 min). 30 Measurements taken after 80 ml of

diamieResidie 1-2 Mt aftél&splicdBbn oflthe tdRINUBRIMe SrUSHIRIRINInG  with

HarriERBM3RMERRsesHoNsloheAsdy ﬁnprm@@ﬂwinﬂﬁaﬁwﬁa@%w&ww by
. compared to eGFP expressin gments (** p<0.01). WO 2006/074802 _
clireqfiE RS LS POREYe: PRlriin kKo 65 Frb dNiBEal fnFReRs Bide at high

magatiteres! ¢ipsiay 1600rdsidjhasssemdisersedosogresgi prdistalegiGalre 6).
animals were injected with heparin and sacrificed. Carotid arteries were
dissected proximally 1 cm from the sternum, distally at the epiglottis. The

Macnessaiesvearerd udhetifiithoyaline)uriery reiefotistrgnia sheckfimaénaykr of carotid
lec f i trg@aw’ for investigation of GEP .
aﬁerﬁé}(@péﬁ%ﬁ&é%% gﬁ:son sfaining and:i_m?na‘gééﬁiﬁo%%gm?gt?%r?aucnon of
macropbagst ibfitkelianagmpasais iy s6FSLEspresano sessily (Code@e8)pid

plagues. For this purpose, sudan red staining was directly induced after
perfusing the vessels with saline for 2 minutés and cutting longitudinally

3. ifsEamitRileNitherEuREBNPE vddRRIEIRHERE trahsfdRielo JRfARGtand TRPCT
sabdigattegidan 11l dissolved in alcohol and acetone).

To develop an assay for the identification of TRPC channel modulators, recombinant
HEK 293 cell lines were produced using the Fip-in T-REx system (invitrogen,
Karsruhe, Germany) that express TRPC3 {accession # U47050) or TRPC8 (accession
# AF080394) cDNAs under the control of an inducible promoter. Channel cDNAs were
amplified by standard technigues and cloned intc pcDNAS/FRT/TO (inviirogen,
Karlsruhe, Germany). After transfection of Fip-in T-Rex 283 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 / mi doxycycline for 20 - 30 h. Celis were plated into 96 well poly-d-
fysine coated black walled clear bottom microtiter plates (BD Biosciences, Bedford,
MA) at a density of 40000-50000 celisiwell 20 — 30 h before experiments. Cell were
then washed and loaded with 2 pM fluod4am (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 % Piuronic F2127 (Molecuiar Probes), and 0.05%
bovine serum albumin (pH = 7.4). Loading buffer was removed and cslls incubated
with test compounds for 10 min at room température. Ca*™ measurements were
performed using a 96 well Flucrescence Imaging Plate Reader (FLIPR), (Molecular
Devices Carporation, Sunnyvale, 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 uM., OAG was dissolved in a buffer
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15 Relative plaque size was determined by Sudan red staining followed by
histological image analysis of carotid artery segments trancduced with
TRPC3DN or eGFP (Figure 6). The right carotid arteries from rabbits that
WQGEBIPEHPRPC3DN (to the left arteries) were evaluated ag GibtE&aE013977
controls. TRPC3DN decreased plaque size vs. both eGFP 20 (**p < 0.01)
and untreated (*p < 0.05) controls. Ag @nother marker of atherosclerosis
progression macrophage infiltration of the vessel intima was studied by
immunocytochemisty. For histological staining, 6 pm slices were cut from

contiigryiddiepkall vesseis whishihatrbgem preparee by iremoving fakPB. g.02 %

slices 25 were fixed with acetone for 10 minutes at room temperature and

Plurepicfist? ThdeiRREr thanbssmiebbifizEdWittoastied Ja2the 1erlls,  Alternatively,
OAm?ibm@bf@ssﬁm@@twﬂwﬁf@dwﬁmm ﬁ%remse%mdéemteﬂw&yen), 1
%, rabbit xt the sli were incubated with an

M GG I )% F000 SRR o,

Hamburg, Germany) at 20C for 20 - 30 minutes and washed three times
: ith-PBS. They were 30 then j t ith.the appropriate . .

Figuﬁégti?r%a neql(?(? s%ﬁc%vfd%ray{ gﬁ%é%ﬁ%egsg‘ f(?)ééi ;“8& %lr\!ﬂ?(reeg i ,dar%l1 igdgir? oxycyclin-

treatadhddiirée nmmmﬁif&bﬁ@@eﬁﬂg stisak mm@mahmmﬂe QAG-

activflls £srosnlior S0 uinien, Washarbyh TRECANG siaied v ey,

2006/074802 PCT/EP2005/013977 17 diaminobenzidine and H202 tor°10
minutes. Counterstaining with Harris/hematoxylin/eosin was carried out

FluofasEeatiereniR¥si MR Re RideadaYs AVeeleRdO Y SERUEMIBIRVE. The bar

cells in the vessel intima in each slide at high magnification (typicall

indicetres fgRplis7iioatandadidb Pédantng proceftBgrydiesysgence values + SEM

from © wells each. Fluorescence values werelnormalized to the mean baseline
fluorescence (Fo).

To identify modulators of TRPC3 or TRPC6 with the assays described above induced
cells were used and test compounds are added to the wells before or after application
of OAG. The expecied effect of inhibilors would be a reduction of the fluorescencs
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. {1897), J. Biok Chem., 272, 29672-29680; Zhu et al. (1898), J. Biol. Chem., 273,
133-142).

As shown in Figures 8A and 8B SKF 986365 inhibited OAG-activated fluorescence
responses in TRPC3 expressing cells with an {Cso of 1,8 + 0,12 pM (n = 8) and in
TRPC6 expressing cells with an 1Cs of 5.04 + 0.17 uM (n = 8). Thus, the given
examples demonstrate the ability of the assayé to identify TRPC3 and TRPCE

modutators. :

Fluorescence changes induced by 30 pM OAG in TRPC3- and TRPCS expressing
cells were measured in the presence of the given concentrations of SKF 96365, Mean



10

15

Macrophages were identified by immunocytochemistry in the intimal layer
of carotid arteries expressing TRPC3" or eGFP. TRPC3DN caused a
icakreduction of macrophage infiltration compared tg,
W(z%?r%ssmg vessels (*p < 0.05). 1 10 3. Assay for high throug‘rﬁf 5005/{)13977

identification of TRPC3, TRPC6 and TRPC7 modulators To develop an

assay for the identification of TRPC $hannel modulators, recombinant

HEK 293 cell lines were produced using the Flp-In T-REXx system

(Invitrogen, 15 Karsruhe, Germany) that express TRPC3 (accession #
inhibitign7080)asy TRIEY (aticesyions AFOSUB B Cc N Axpredestheasortrobdf control
fiuore%gﬁ%’lﬁfsﬁﬁaﬂygﬁ%% %ﬁg %%SA SRS ?%r%%%%r‘fqy "Eé%'é’?gﬁg fitted o the
generéeqﬂﬁramwsmmrmu%n FEpSPiMERENYSS centwant theechahdits to the
comp&QRsHyeds stable cell lines were selected with hygromycin. Cells were

maintained 20 according to the manufactures instructions and channel

expression of was induced by addition of 1 pg / ml doxycycline for 20 - 30

As arh. felsateee platrd bﬂmwellw-wﬁlysjez?@tadi bm}maﬂedwée@&oteas&
. bottom microtiter plates (BD Bj ie Be

activaligh dgtait TEatel 40 Pal T aIblo EegerMIRE. Cem i i T-REx-

TRPOEashédF@vrMo‘&WMﬁNtﬁﬁm%’ﬁh(MUmnimnpmpﬁi@eﬁm QR of G-

couEH e G A s RN a3 S WP HERER 0 (8 s PRARRS 37"

applicBtitd7 ttpsiecindueac saghifinanlyogmatssvine sasam il lueiasgance 7iminduced
Flp- in'ﬂ%ﬁ*;*}gr%g@ﬁ‘%ﬂﬁ EBRRvedand aeviacuhated WiLIeR! figm % 1%ntrols

0 min at room temperature. Ca2+ measurements were performed using

(Tab‘%l% WEINFRu dpeSERIRRd FRAEIIG TISRNRER R B (RIFSY), (VY EdemabB@ised in the

assay 8 GERRERANPI aRUTRP I pbrkestimulate Ca 2+ influx through
or
|

Table 1: Fluorescence changes (F/Fg) in induced and non-induced Fip-in T-REx-
TRPC3 and Fip-in T-REx-TRPCS cells in response to 200 nM trypsin

l | Flp-in T-REX-TRPC3 Flp-in T-REX-TRPC6
’ induced 271+0022 (n=9) 226 £ 0.05 (n = 12)
i non-induced 1.685+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).



TRPC6 we applied the channel activator 1-oleyl-2-acetyl-sn-glycerol
(OAG) (Hofmann et al., 1999), at a final concentration of 30 - 50 pM.
OAG was dissolved in a buffer WO 2006/074802 PCT/EP2005/013977
wdlBeosteioing 1x HBSS (#14065-049, Invitrogen), 1 mM CaEIZg2005id3977

HEPES, 0.02 % Pluronic F-127 (Molecular Probes) (pH = 7.4) and added
to the cells. Alternatively, OAG coulc%)e dissolved in a buffer containing
1x HBSS (#14065-049, Invitrogen), I mM CaC12, 20 mM HEPES, and 0.1
% bovine serum albumin (pH = 7.4). 5 Figures 7A and 7B show that

sEQ EEPRRRes o OAG were ob_served only in doxycyclin- treated but not in
non-induced cells. Thus, this result demonstrates that the OAG- activated
Ca 2+ signal is specifically mediated by TRPC3 or TRPC6 respectively. 10

MEcIDHoiesaenee: chantgenininodieadad celis were measured wsinarrhiIRR eEskT
11. The bar indicates agglication of S%QM OAG. Shown are, mean

(M AR R G YO S SACH PrAOreLEARES Ve thdrdfP o2

5 ASKRIOrmeHzexh R.Gremesnyvinass resr § D DERR e ItE {0 SENY DMK GARTER PHDY

FCK@%M@%ﬁ%g %ﬁ%fﬁ%ﬁéﬂ%ﬂﬁ%ﬁ%@%ﬁ%ﬁ%}%ﬁgﬁﬂﬂ%KEFK

cells were used and test compounds are a to the re or
NDYRIgpHYRISH B GACPTRERSHECied EeB S iARBIEMS MEBERPBS B iebeHdH VEKF

vansidop fueresronse docieaser Chennelactivatersoroulddend ie ecturber rgprm
increase of the OAG-evoked si;épal or induce an OAG-indeig)endent

KFV&E&#@%%EEEé%%ﬁ¥5§é5§%¥55§ !§E§ITVTDYPKQIFRVKTT FTWTEMLIMVWVLGM
10 mwsieethoxyphenybproremsw-nrehiosyeEraitak f Hamidazatecdd CYpisas/ QOESDLS E

VT RN L ey o U (o) 3 Brar i g e o
IFKRO6T 2120630 PG R L08R 3 KBSk CTTEME RYBK TLFWS IFGLSEVTSVVLKYDH
KFIENIGYVLYGIYNVTMVVVLLNMLIAMINS SYQEIEDDSDVEWKFARSKLWLS YFDDGKTLP
PPFSLVPSPESFVYFIMRIVNFPKCRRRRLOKDIEMGMGNSKSRLNLFTQSNSRVFESHSFNST
15 LNOPTRYQQOIMKRLIKRYVLKAQVDKENDEVNEGELKE IKQDISSLRYELLEDKSQATEELATL

IHKLSEKLNPSMLRCE
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133-142). 25 As shown in Figures 8A and 8B SKF 96365 inhibited
OAG-activated fluorescence responses in TRPC3 expressing cells with
nl 1,8 0,12 pM (n =8) and in TRPC6 expressing '

WO?&’%??"%? %8%4 0.17 pM (n = 8). Thus, the given examples dgﬁq%]\ﬁs%}r%?zﬂﬁ%ﬂ
ability of the assays to identify TRPC3 and TRPC6 modulators. 30
Fluorescence changes induced by 3@pM OAG in TRPC3- and TRPC6
expressing cells were measured in the presence of the given
concentrations of SKF 96365, Mean WO 2006/074802
PCTIEP2005/013977 19 inhibition values SEM are shown. Inhibition is
expressed as % of control fluorescence in the absence of SKF 96365.
Dose-response curves were fitted to the general dose-response equation.
The ]§Blineacurves represent the best fits to the composite data. 5 As an
alternative mode of TRPC3 and TRPC6 channel activation the protease-

- | | ied to induced Flp-|

A A U AR R e
TCAQBERHHI0E C OIS H R b IHrAsHISS 5 LR IO IR BEEERGGAGCGCTT
CCTCEQBE&&‘é@@%ﬁ_%&@Eﬁﬁéﬁﬂfﬁ?&ﬁé‘%?d@é&iﬂ@ﬂ%%ﬂ%%ﬂg@{@%%%%mme

greater increases in fluorescence in induced Flp-In T-REX-

CTCAARAR PRECTRPER Calf-Compard e icinieeh eoRFERTERASIe JRRCGRGE

AccTdenReeGacauRetrteepptac AgORISIS Aty RSin ey @lserBe MseddPcorgor

the assay to stimulate TRPC3 and TRPCG6 responses.
GCTCGCCATCAGCARGGGCTACGTGCGCATTGTAGAGGCCATCCTCARACCACCOTEGCTTCRCE

SEQ

| GCCAGCAAGCGTCTCACTCTGAGCCCUTGTGAGCAGGAGCTGCAGGACCACCGACT TCTACGLTT

15

20

25

30

ACGATGAGGEACGGECACGCECTTCTCECCGGACATCACCCCCAT CATCCTGGLGGCECACTCCCA
GRAATACGAAGTGETGCACATGCTECTCATCGAAGGGETGCCAGGAT CCGAGCAEGCCECACGACTET
TTCTGCAAGTGCEGECGACTGCATGGAGAAGCAGAGGCACGACTCCTT CAGCCACTCACGCTCGA
GEGATCARTGCCTACAAGGGGCTGEECCAGCCCGGCTTACCTOTCAT TG TCCAGCGAGGACCCRAET
GCTTACGECCCTAGAGCTCAGCAACCGAGCTEGCCAAGUTGELCAACATACGAGANGCAGTTCAAG
AATGACTATCGGAAGCTCTCCATGCAATGCAAAGACTTTGTAGTGGGTGTGCTGGATCTCTGCC
GAGACTCAGAAGAGETAGAAGCCATTCTGAATGGAGAT CTAGAATCAGCAGAGCCTCTGRAGGT
ACACAGGCACARAGCTTCATTAACTCETGTCAMMCTTGCCATTRAGTATCARGTCARAAACTTT
GTGGCTCATCCCAACTGCCAGCAGCAGCTCTTGACGAT CTGETATGAGAACCTCTCAGEGLCUTAR
GECAGCACGACCATAGCTATCAAGTCTCTCGTTGTCCTEGETCETGECCCTGEGCOTTCCATTCCT

GGCCATTGGCTACTCCATCECACCTTCCAGCAGECTGEEEAAARTTCTGCGAAGCCCTTTTATG

AAGTTICTAGCACATGCAGCTTCTTTCATCATCT T CCTEGETCTGCTICTETTCAATGCOTCAG
ACAGGTTCGAAGGCATCACCACGCTGCCCAATATCACAGTTACTGACTATCCCARACAGATCTT
CAGGGTGAAAACCACCCAGTTTACATGGACTGAAATGCTAATTATGGTCTGGGTTCTTGGAATG
ATGTGGTCTGAATGTAAAGAGCTCTGGCTGGAAGGACCTAGGGAATACATTTTGCAGTTGTGGA
ATGTGCTTGACTTTGGGATGCTGTCCATCTTCATTGCTGCTTTCACAGéCAGATTCCTAGCTTT
CCTTCAGGCAACGAAGGCACARRACAGTATCTCCACAGTTACGTCCAAGAGAGTEACCTCAGTGAR
GTGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAATGGCTCCCTTCTEACT
CTCBGATTATATCTGAAGGCCT T TATGCCATAGC TG T TGTGCTCAGCTTCTCTCSCGATTGCETA
CATCCTCCCTGCARRTGACGAGCTTTGECCCCCTGCAGATCIC T CTTEGAACGGACTGTAARGEAT
ATATTCAAGTTCATGGTCCTCTTTATTATGGTGTTTTTTGCCTTTATGATTGGCATGTTCATAC
TTTATTCTTACTACCT TGGGEGECTAAAGTTAATGCTGCTTTTACCACTOTACAAGRBAGTTTCAL



15 Table 1: Fluorescence changes (F/Fo) in induced and non-induced
Fip-In T-REx- TRPC3 and Flp-In T-RExX-TRPCG6 cells in response to 200
nM trypsin Flp-in T-REx-TRPC3 Fip-In T-REX-TRPC6 induced 2.71
woR@Bd 4862 9) 2.26 0.05 (n = 12) non-induced 1.65 0,034 BECEEHQS8G13977

0.009 (n = 12) Values are given as means SEM. Induced and
non-induced groups were 20 signifigantly different (p < 0.001, t-test). WO
2006/074802 PCT/EP2005/013977 SEQ ID NO: |
MEGSPSLRRMTVMREKGRRQAVRGPAFMFNDRGTSLTAEEERFLDAA

caoTEF ANRMREKMIEESK b orraroTaaneTEACTTCCGT TG TGO T CAAATATGATCAC

LNVNCVDYMGQNALQLAVGNEHLEVTELLLKKENLARIGDALLLAISKGY
ABATYRNAGNAGABETICAATACCTTCTTTATGGAATATACAATGTAACTATGGTGETCGTTT

TaCTORKETH SRG FRH-QPRITKAYRERGIRESRRIT AR GG YN EIMATCT
LLMKGARIERPHDY

BOAN RS D EMER GRAD S SR SRINAYK GRS PAYE ST S S EBPYATELT A< T

5 ceonCSNErAdTANEKEEK TAGTCCARAATCATTTCTTTATTTCATCATGCCGAATTGTTAACT

TTcc@%@%@&%gg&éﬁ%@&%ﬂéﬁ%ﬁ%@%ﬁd&%@m

CAGCUAMENC DX ICATIVRENI S CREGHARKET VVEAAIACE PEERTE YRARHAFECATT

crerE PR RS RN A TOAGCOAGATAAT GARAAGACT TATARAGCGETATGT I TGAAAG
KEVAHAASFIIFLGLLVENASDRFEGITTLPNITVTDYPKOIFRVKTTOFTW
CACAPERATRRARIERAR Y BCATCAACTTAATGAAGGTGAATTAR AAGAAATCARECAAGATAT

10 CTcdﬂg%%ﬁggg@%gggfig&EwﬁQQAM@nvnﬁmxﬁmtﬁﬂaeﬁﬁawwaﬁcgﬁmQMGao%@TcTA
ATTG%?E%%T&S%%WWE&%B%% T AR SESRIANT PANESFG

PLQISLGRTVKD
IFKFMVLFIMVFFAFMIGMFILYSYYLGAKVNAAFTTVEESFKTLFWSIFGL
SEVTSVVLKYDH
KFIENIGYVLYGIYNVTMVVVLLNMLIAMINSSYQEIEDDSDVEWKFARSK
LWLSYFDDGKTLP
PPFSLVPSPKSFVYFIMRIVNFPKCRRRRLQKDIEMGMGNSKSRLNLFT
QSNSRVFESHSFNSI 15
LNQPTRYQQIMKRLIKRYVLKAQVDKENDEVNEGELKEIKQDISSLRYEL
LEDKSQATEELAIL IHKLSEKLNPSMLRCE
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WO 2006/074802 PCT/EP2005/013977 21 SEQID NO: 25
ATGGAGGGAAGCCCATCCCTGAGACGCATGACAGTGATGCGGGAGA
AGGGCCGGCGCCAGGCTG
WORBKEBHUECCCGGCCTTCATGTTCAATGACCGCGGCACERER 7 EIRET7
CGCCGAGGAGGAGCGCTT
CCTCGACGCCGCCGAGTACGGCAKCATCCCAGTGGTGCGCAAGATG
CTGGAGGAGTCCAAGACG
CTGAACGTCAACTGCGTGGACTACATGGGCCAGAACGCGCTGCAGC
SEQTHGEHEYGTGGGCAACGAGC
ACCTGGAGGTGACCGAGCTGCTGCTCAAGAAGGAGAACCTGGCGCG
CATTGGCGACGCCCTGCT 10
GCTCGCCATCAGCAAGGGCTACGTGCGCATTGTAGAGGCCATCCTC
MEGARALRAE CORBBIRROEGKUPAFMFNDRGTSLTAEEERFLDAARYGNT PVVRKMLEES KT

L A G A e e G R R P R P R AR R IS porn
ASKREGAT CABGAT O ECADEEBE T e T C DR GACATEACOCAATAATR P DY

ror&SRBA RS ARG A raLAs PAYL.SLS S EDPY
GAAATACGAAGTGGTGCACATGETCCTGATOAAG G S L TR ERY T EREFK
ND %@%@W@WQEEVEAI LNGDLESAEPLEVHRHKASLSRVKLAT EKYEVKKE

vmﬁ@i@@ﬁf@ﬁ@ﬁ@@m@fwiﬁﬁéﬁﬁﬁﬁ%%@@ﬁﬁ%éﬁéﬁzm DEM
TCAGCCACTCACGCTCGA 1

K %‘E‘ﬁ%%&@&@Rﬁ@é&&?ﬁm‘@@@é@ﬁﬁ%@?@%ﬁwhw

MW S BIGCAGCERRGAQUOBIFGMLS I FIAAFTARFLAFLOATKACQY VDS YVOESDLSE
T e ARG T CAG AR AT SR MR SRS
ITFKANTEART AFCH SARGETO T CAT GCARTG ERARNGRG RS T BT UGETESO LKYDH

Bl Gl oA A o S,
O A CACT CAC AAGAG T A A A e B AR R B R X PR TLE

D PF Y R RS B E R R CRRRRLOKD T EMGMGN SKSRLNL FTOSNSRVFRSHSFNS T

LNOAEAGA GGG A ARSI AT RASGRCETEIGANAGET S S CATAAGT A 2 11,
TGAAGTCAAAAAGTTT 20

%CAACTG CCAGCAGCAGCTCTTGACGATCTGGTATGA

GAACCTCTCAGGCCTAA
GGGAGCAGACCATAGCTATCAAGTGTCTCGTTGTGCTGGTCGTGGC
CCTGGGCCTTCCATTCCT
GGCCATTGGCTACTGGATCGCACCTTGCAGCAGGCTGGGGAAAATT
CTGCGAAGCCCTTTTATG
AAGTTTGTAGCACATGCAGCTTCTTTCATCATCTTCCTGGGTCTGCTT
GTGTTCAATGCCTCAG
ACAGGTTCGAAGGCATCACCACGCTGCCCAATATCACAGTTACTGAC
TATCCCAAACAGATCTT 25
CAGGGTGAAAACCACCCAGTTTACATGGACTGAAATGCTAATTATGG
TCTGGGTTCTTGGAATG



ATGTGGTCTGAATGTAAAGAGCTCTGGCTGGAAGGACCTAGGGAATA
CATTTTGCAGTTGTGGA

ATGTGCTTGACTTTGGGATGCTGTCCATCTTCATTGCTGCTTTCACAG
WOCOAGMSITCCTAGCTTT PCT/EP2005/013977

CCTTCAGGCAACGAAGGCACAACAGTATGTGGACAGTTACGTCCAAG
AGAGTGACCTCAGTGAA 24
GTGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAA
TGGCTCCCTTCTGACC 30

SEC I GRGAITATATCTGAAGGCCTTTATGCCATAGCTGTTGTGCTCAGCT
TCTCTCGGATTGCGTA
CATCCTCCCTGCAAATGAGAGCTTTGGCCCCCTGCAGATCTCTCTTG
GAAGGACTGTAAAGGAC
ATATTCAAGTTCATGGTCCTCTTTATTATGGTGTTTTTTGCCTTTATGA
TTGGCATGTTCATAC

5 ATGCATTAAAGTIACTACICREFECEETIARACIA RN ECCHECTTETAGTACTRIGCTE

Tm@@%@%ﬁ?@%@%@%&8&5&%@9@5@8@8}@@%@%@@CTT
GACTTTATTTTGGTCAATATTTGGGTTGTCTGAAGTGACTTCCG

cwc@@,{@;ﬁ@m@m}@g@mmccCAGTGGTGCGCAAGATGCTGGAGGAGTCCAAGACG

cTeaAAAITCATACAARATATTOGATAGERRCITIATREAATATAGCAAIEE AbGAGT
CTATGGTGGTCGTTT

ACCTRETERACATEETARTH CC AT R PP AR S CFERT AT RRE KRR FERTSCT

10 coTCECANTGACAREEATIATGTCCEGCATTETAGAGECCATCCTCAACCACCCTERCTTCROG

oG ARG T T EITAMACEH GEIARCCIATIHIGA o oo

ACGATCATRTFECAGTCT AL THCCTABTE CAMAATCATUAIC T TEATIFCARCAGCCA

can kRS GAR TG AR ST o CTECTEATEA AGEETECCAGGAT CEAGCGGCCGCACGACTAT
T TCCCAAATGCAGAAGGAGAAGACTTCAGAAGGATATAGAAATGGGA
T TR B P RARSEA R R FEGAGAAGCAGAGECACGACTCCTTCAGCCACTCACGCTCRA

15 canTeABRFTAAAGEEEITEACT A TCEAAGTCAAGAGTETETGANEEAGA caaT
CAGTTTTAACAGCATT

T B B R CRGE AR AR TY AT CRECRER TRAT SRAARNCREFIAT RRAE -RAC

AATER A TATGIAT T RASA GCAATGCARAGACTTTGTAGTGGETGTGOTGGATCTCTETC

R A AGACAMGAMIGATCAACTTANGAACRTGANTIARAG cor

ACAWBEG ACTATFEEARGACARRGACECRABCAAETTRCTTT

20 aTaA G TAGC AT L6 s cAeCT O TEACCATCTGUTATGAGAACCTCTCAGGECCTAR
ATTCATAAACTTAGTGAGAAACTGAATCCCAGCATGCTGAGATGTGAA

CCRRSAHE 0BG AR BT S05/6 1867 7CT5 B EeR PGS G CTTCCATTCCT

CRCCATTGRCTACTGEATCECACCTTGCAGCAGGCTGEEGAAAATTCTGCGAAGCCCTTTTATG

ARGTTITGTAGCACATGCAGCTTCTTTCATCATCTTCCTGEGETCTGCTTGTETTCAATGCCTCAG
ACAGETTCGAAGGCATCACCACGCTGCCCAATATCACAGTTACTGACTATCCCAAACAGATCTT
25 CACCGETGARMAACCACCCAGTTIACATGGACTGARATGCTAATTATGGTCTAGGTTCTITEGAATG
ATGTGGTCTGAATGTAAAGAGCTCTGGCTGGAAGGACéTAGGGAATACATTTTGCAGTTGTGGA
ATETEOTTEACTTTGECATGCTGTCCATCTTCATTCCTSCTTTCACAGCCAGATTCCTAGCTTT
COTTCAGGCAACGAAGGCACAACAGTATGTGGACAGT TACGTCCARGAGAGTCGACCTCAGTGAL
CTOACACTCCCACCAGAGATACAGTATTTCACTTATCGCTAGAGATAAATGECTCCCTTCTGACC
30 CTCAGATTATATCTGARGECCTTTATGCCATAGCTGITGTGCTCAGCTTCTCTCGGATTGCETA
CATCOTCCCTECAAATEAGAGCTTTGGCCCCCTGCAGATCTCTCTTGGAAGCACTGTAAAGGAC
ATATTCARAGRTTCATGGTCCTCTTTAT TATGETCTTTTTTGCCTITATGATTGGCATETTCATAL
TTTATTCTTACTACCTTGEGCGCTAAMAGTTAATGCTGCTTTTACCACTGTAGAAGAAAGTTTCAR



MEGSPSLRRMTVMREKGRRQAVRGPAFMFNDRGTSLTAEEERFLDAA
EYGNIPVVRKMLEESKT 5
LNVNCVDYMGQNALQLAVGNEHLEVTELLLKKENLARI;
WO AR E%ISKGYVRIVEAILNHPGFA

ASKRLTLSPCEQELQDDDFYAYDEDGTRFSPDITPILAAHCQKYEWHML
LMKGARIERPHDY 55
FCKCGDCMEKQRHDSFSHSRSRINAYKGLASPAYLSLSSEDPVLTALEL
SNELAKLANIEKEFK

GACTR DARRICS MK DRV CHEEI TR DB RV E A L (G0 EE S AERIE MR SA TCAC

\/
B R T S AT R P BT ARSSoraReeTTT
TACT@WWMCP@XTGATTMTAGCTCATAT CAAGARATTCAGEATCGACAGTGATET

AGAA"%EMA&M&E&E‘e@*&’@MM@MA@EMK¥$%‘%@A%@MM&%AC@
TEMLIMVWVLGM

3 R S R R R P E e R R G R B e SR A AR R R CARETGNGRACT

TTCOQAM R N QRIS E A GACT TCAGAAGCATATAGARATGGGAATGEETAACTCARACTC
e R L R R R RERURE R AV SF RN ANGRE e
CTCARRANF CRRAY FE ARV ERSAS XY T GV AR FTA VERSERT NAASIFGIGALAG

cncr R B VY P A A TG TOAN G T T AA T CAR GO T GAATTAAAAGA AATCAAGCAAGATAT
KFIENIGYVLYGIYNVTMVVVLLNMLIAMINSSYOEIEDDSDVEWKEARSK

10 CTCUARE SRS ENTGAACE TTTGGAAGACAAGAGCCARGCAACTGAGGRATTAGCCATT CTA

ATTRRERAYPERICGRM X AN NI BRARR QIR MTMGNEK SRLNLFT
QSNSRVFESHSFNSI

LNQPTRYQQIMKRLIKRYVLKAQVDKENDEVNEGELKEIKQDISSLRYEL
LEDKSQATEELAIL IHKLSEKLNPSMLRCE WO 2006/074802
PCT/EP2005/013977 24 SEQID NO: 45
ATGGAGGGAAGCCCATCCCTGAGACGCATGACAGTGATGCGGGAGA
AGGGCCGGCGCCAGGCTG
TCAGGGGCCCGGCCTTCATGTTCAATGACCGCGGCACCAGCCTCAC
CGCCGAGGAGGAGCGCTT
CCTCGACGCCGCCGAGTACGGCAACATCCCAGTGGTGCGCAAGATG
CTGGAGGAGTCCAAGACG
CTGAACGTCAACTGCGTGGACTACATGGGCCAGAACGCGCTGCAGC
TGGCTGTGGGCAACGAGC
ACCTGGAGGTGACCGAGCTGCTGCTCAAGAAGGAGAACCTGGCGCG
CATTGGCGACGCCCTGCT 10
GCTCGCCATCAGCAAGGGCTACGTGCGCATTGTAGAGGCCATCCTC
AACCACCCTGGCTTCGCG
GCCAGCAAGCGTCTCACTCTGAGCCCCTGTGAGCAGGAGCTGCAGG
ACGACGACTTCTACGCTT

PCT/EP2005/013977
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ACGATGAGGACGGCACGCGCTTCTCGCCGGACATCACCCCCATCAT

CCTGGCGGCGCACTGCCA
GAAATACGAAGTGGTGCACATGCTGCTGATGAAGGGTGCCAGGATC
WOGHGTEECCGCACGACTAT PCT/EP2005/013977

TTCTGCAAGTGCGGGGACTGCATGGAGAAGCAGAGGCACGACTCCT
TCAGCCACTCACGCTCGA 15
GGATCAATGCCTACAAGGGGCTGGCCAGCCCGGCTTACCTCTCATT
GTCCAGCGAGGACCCGGT

seo 8 hMACSGCCCTAGAGCTCAGCAACGAGCTGGCCAAGCTGGCCAAC
ATAGAGAAGGAGTTCAAG
AATGACTATCGGAAGCTCTCCATGCAATGCAAAGACTTTGTAGTGGG

MSOSPEREGRREGGARCANTIGERRNESQDY LLMDSELGEDGCPQAPLPCYGY Y PCFRGSDNRL

s AT CAGARGACG TAGAAGC CATTCTOAICRACATITGEARTCA
VDYNAQDNG G ERANCANNG EHIGKENAAGTE B LEHEAKATTR DEE ATIHPREGRAGKRL

ATSPES’%%EM@J&E&QHDVTP:x:ILAAHcgEYEIVHTLLRKGARIERPHDYFCKCN
GTGGCTCATCCCAACTGCCAGCAGCAGCTCTTGACGATCTGGTATGA

DCNOEARHES T BH R AR B EFRRASPAY LS LSSEDPVMTALELSNELAVLANTEKEFKNDYKK

LSMOCRACEACAGCATAGRTATCAARTGIENIR PREHGRT SIS EIESurNcy
CCTGGGCCTTCCATTCCT.

QO E R T G T RET S AT CEURCE T T ACERE CEH EE BERRRATTV A AR

SFTICLGOCGHWGORCHETEKIAPEBET STDNAKQLFRMKTSCFSWMEML I TSWVIGMIWARCKE
e A A CATGCABC T ARG ARSI CR LS R SIS cony

KYYNASRI GG P UBAASE oI DATCATE T MG U RS PR ACAGRIACT G FMV T

FTMVE VAT AN A AT K bR R T TV E S FRTL FWA T FGLSEVKS VV INYNHKFTENTG
CAGGGTGAAAACCACCCAGTTTACATGGACTGAAATGCTAATTATGG
VL YRR R G pA S S SFQE TEDDADVEWK FARRKLWF SY FEEGRTLPVEENLVP

sPRAFOTGETCHEAMT SIAAACABOIBTGESIBGACCGAEETIARGO AMESVGHN
ATTTTGCAGTTGTIGGA

C

RO S AR T N T P G AT E T S A PE P TP rE TS E T EREAE S TRY

ELLEECAGAEDCATARETIHKLSMEPNQEETNR
CCTTCAGGCAACGAAGGCACAACAGTATGTGGACAGTTACGTCCAAG
AGAGTGACCTCAGTGAA
GTGACACTCCCACCAGAGATACAGTATTTCACTTATGCTAGAGATAAA
TGGCTCCCTTCTGACC 30
CTCAGATTATATCTGAAGGCCTTTATGCCATAGCTGTTGTGCTCAGCT
TCTCTCGGATTGCGTA
CATCCTCCCTGCAAATGAGAGCTTTGGCCCCCTGCAGATCTCTCTTG
GAAGGACTGTAAAGGAC
ATATTCAAGTTCATGGTCCTCTTTATTATGGTGTTTTTTGCCTTTATGA
TTGGCATGTTCATAC
TTTATTCTTACTACCTTGGGGCTAAAGTTAATGCTGCTTTTACCACTG
TAGAAGAAAGTTTCAA WO 2006/074802 PCT/EP2005/013977 25
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GACTGCAGCTGCGTCAATATTTGGGTTGTCTGAAGTGACTTCCGTTG
TGCTCAAATATGATCAC

AAATTCATAGAAAATATTGGATACGTTCTTTATGGAAT
WORGRPBBTGGTCETTT gl ik

TACTCAACATGCTAATTGCTATGATTAATAGCTCATATCAAGAAATTGA

GGATGACAGTGATGT 27 _
AGAATGGAAGTTTGCTCGTTCAAAACTTTGGTTATCCTATTTTGATGA
TGGAAAAACATTACCT 5

SEQ CCACCTETCAGTCTAGTTCCTAGTCCAAAATCATTTGTTTATTTCATCA
TGCGAATTGTTAACT

TTCCCAAATGCAGAAGGAGAAGACTTCAGAAGGATATAGAAATGGGA
ATCART RS BT RIS R RIS BE CCCCGGAGEGECAGT T CTCCCCGGEECECTECCEGAGCCE

cTGc@é@ﬁ%@Eﬁﬁ%ﬁﬂéﬂ@ﬂ&%@@@E@&é&ﬁé@@é&%ﬂ%&é§%ﬁ%£@$¥@@&¥§ﬂ§é&¥bGCTG
CAGTTTTAACAGCATT

O R A P R CE AREAC B T AT AL A AT AT AR ARG A TFATHAAGACTG

GCTC@@KEB@@@&@EEB@A@@@TcCGTGAGAAGGGGAGAAGGTTAGCTAATCGAGGACCAGCAT

nenr A A A AN GAMANTGATGAAGTIAATGAAGGTRAATTARAAG ey

ATATGFUCABTT LRCBIaRTIGAASIATEIG BANRGCAE AXGCAGBRARGAACTEACTICT

eTecAF AT EAS CE AT CTA CAG T TGECAGTGECCALTGAGCAT CTGEARATTACAG
ATTCATAAACTTAGTGAGAAACTGAATCCCAGCATGCTGAGATGTGAA

ARCTTERIRRS RHeRABFAB02 BE HEP eSS E SEG O NG TBCCTATTACTAR

AGCTRRARAEGR BREIRBEAAGAALRANERQBY L MR EELGRRGENRAB: T
LPCYGYYPCFRGSDNRL

CCAARHRRGT RRIARREPAVIEBREY ST SRR BN BARRYERIFT oA

CACd%@ﬁ&ﬁd@Eﬁ&ﬁﬂmawGthtCAATCATTCTGGCTGCCCACTGCCAGGAATATGAAATTGT

cea{ RN AL QA ANEHELTE L KEML SRYGRALLAISKGRYRIE A

GACTATSRSSERYOUPFYAYBEUG-ARFSHEN FRTCAACRIREXER HTAL RKG TATA

AncARIERBRDYECK N coTaTcarTaToTAGTGRAGA TCORGTCATERCGGOTTTACA
DCNQKQKHDSFSHSRSRINAYKGLASPAYLSLSSEDPVMTALELSNELA
ACTTRGAR AR AR IS CRRT TCTEGCCAATATTGAGAARGAGT TCAAGAATGACTACRALARAR

cTeTeaMREARTY MG hERECRTE Y EAdhNEENME CLRSGPEGRRM SRt Acan:
IKYEVKKFVAHPNC

TCCA AT B R RO SRS ORI R R R AR SR FRARATCT

cacdMRGPEMKEYASAA IR AATATCAAGTARRRARATT TG TAGCTCATCCAAACTGCCAA
enc R SRR E G RNETRTRNALERMIERCE SN, orca

AGTTWIPGRKE Y CFEEWNVIERB R A ASH AR ACYH ABRSQ SHORFHY T TGC
roonbdCREFKYTLGRNY, £ oA TA A TGCGTGRACCAT T CATGAAG T T TG TAGCACACGCAGEC
KYYNLARIKWDPSDPOIISEGLYAIAVVLSFSRIAYILPANESFGPLOISLG
PO PR AR ERATCEGACTGCTAGTCATGAATGCAGCTGACAGATTTGAAGGCACAARAC
P CCTTCOTAATGAARCCAGCACAGATAATGCAAAACAGCTGTTCAGGATGARAACATCCTGOTT
CTCATGEATOGAGATGCTCATTATATCCTGEGTAATAGECATGATATCEGCTGAATGTAAAGAA
ATCTGEACTCAGGECCCCAAGGAATATTTGT TTGAGTIGTGEAACATGCTTGAT T TTGGTATGT
TAGCAATTTTCGCAGCATCATTCATTGCGAGATTCATCACATTTTGECATACTTCCARAGCCCA
GAGCATCATTGACGCARACGATACT TTGAAGGACTTGACGEAAGTAACATTGGGAGACAATATG
AAATACTACAATTTGGCCAGGATARAGTGEGACCCOTCTEATCCTCARATAATATCTCARGGTC
P TTATGCAATTGCTETAGTTTTARG T T TCT CTAGGATAGCTTATATTTTACCAGCARATGARAG
CTTTGGACCTCTGCAGATATCACT TGGARGAACAGTCARAGA CATCTTCAAGTTCATGGTCATA

TTCATTATGETETTTGTIGCCUCTTTATGATTGGARTCTTCAATCTUTACTCCTACTACATTEETG
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15

FIMVFVAFMIGMFENLYSYYIGAKQNEAFTTVEESFKTLFWAIFGLSEVKSV
VINYNHKFIENIG
YVLYGVYNVTMVIVLLNMLIAMINSSFQEIEDDADVEWKFARAKLWFSYF

WORHGRFERVPFENLVP 15 - PCT/EP2005/013977
SPKSLFYLLLKLKKWISELFQGHKKG FQEDAEMNKINEEKKLGILGSHED
LSKLSLDKKQVGHN

KQPSIRSSEDFH LNSFNNPPRQYQKIMKRLIKRYVLQAQIDKESDEVN EG
ELKEIKQDISSLRY ELLEEKSQNTEDLAELIRELGEKLSMEPNQEETNR

cRARNVR RODBANARAZ T E R REABPAHBREK R E TR R AN GraTTCTeGecTATATT

ATGAGCCAGAGCCCGGCGTTCGGGCCCCGGAGGGGCAGTTCTCCC
TGGAE‘%@%@@&&%&&%& TCAACTATAACCACAAATTCATTGARARCATTGRET

TACCCTEARBLRALECAATRACABCCAGGACIATATECITATEEBACTCAGACCCA

re T A A e e e e aaraTpeaGTGRARATITE CARGRG

CARACTEATG TEAC A AT A ACATHACCGCAGAACACTTCCTGTACCCTTCAATCTGGTGCCE

AGTcEﬁiﬁ%ﬁ@55%%@%%%ﬁfé%@@@ﬁé?&%i@§¥EH%ﬁ&ﬁk&@éﬁ%@@é%%&@ﬁ%EE%@bAGG
CTAATCGAGGACCAGC

GcaﬂWﬁﬂ%ﬂ?Wﬂﬁ@%ﬁﬂWﬁ%@W@@@TTGG

AATTTTAEE X AT EARCI A TTCAARA T TATCACT TGACARARR

ATATGGTAACATCCCAGTGGTGCGGAAGATGTTAGAAGAATGCCACT
ACAG&KWE&&%&F%%FAAGTATAAGGAGCT CAGRAGATTTCCATCTAAATAGTTTC

AATAGTEEATIACA TG TCCENGAATEUCEANCAGCTTEIGCAGTBCLICAATGECAGE

LAGGECAACTEAAGOAD D DCAT
Ccm@ﬁé@%@ﬁ%%%%§%§§%g%AA&g%¥bTCTCGAGTTGGGGA$88$¥%
CTCAEBET TTGAAGAAAAATC TCAGAATACAGARACGACCTAGCAGARADTT

AT SIS TG e AT GTEGAMGOANTIRTCAGTSATOREORTERTS:
CTGAAGGCAAGAGGTTA

- GCAACCAGCCCTAGCCAGTCTGAACTCCAGCAAGATGATTTTTATGC
CTATGATGAAGATGGGA
CACGGTTCTCCCATGATGTGACTCCAATCATTCTGGCTGCCCACTGC
CAGGAATATGAAATTGT
GCATACCCTCCTGCGGAAGGGTGCTAGGATTGAACGGCCTCATGAT
TATTTCTGCAAGTGCAAT 15
GACTGCAACCAGAAACAGAAGCATGACTCGTTTAGCCACTCCAGATC
TAGGATTAATGCCTATA
AAGGCCTGGCAAGTCCGGCTTACCTGTCATTGTCTAGTGAAGATCCA
GTCATGACGGCTTTAGA
ACTTAGCAATGAACTGGCAGTTCTGGCCAATATTGAGAAAGAGTTCA
AGAATGACTACAAAAAA
CTGTCAATGCAGTGCAAAGACTTTGTTGTTGGACTCCTTGATCTGTG
CAGAAACACTGAAGAAG
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TCGAGGCCATTCTGAATGGGGATGTTGAAACGCTCCAGAGTGGTGAT
CACGGTCGCCCAAATCT 20
CAGCCGTTTAAAACTTGCCATTAAATATGAAGTAAAAAAATTTGTAGC
woendAANACTGCCAA PCT/EP2005/013977

CAGCAACTTCTCTCCATTTGGTATGAGAATCTTTCTGGTTTACGACAG
CAGACAATGGCGGTCA
AGTTCCTTGTGGTCCTTGCTGTTGECATTGGACTGCCCTTCCTGGCT
CTCATTTACTGGTTTGC

SEO I_%%%G Cf\G CAAGATGGGGAAGATAATGCGTGGACCATTCATGAAGT

GCACACGCAGCC

TCCTTCACCATTTTTCTGGGACTGCTAGTCATGAATGCAG CTGACAG

A A Ch e B R R RS AR AR S E R

AHR A AR RAEREABRERAFIIFSDRS TS LS IEEERFLDAAEYGN T PVVRKMLEECHSLNVNC

vDYIXGATGOARSEACATEGE T L AINZSHVED R TP A ACPEAT AT EarrT,
GGGCTGAATGTAAAGAA

A A F A BB R B A P A T P RS T GG T S ERBRIR ¥ CKCN

DCNGURRGHHTHSRGE DM EELAS PAY LS LS SEDPVM TALELSNELAVLANT EKEF KNDYKK

A T B A AT AT G AT GG ASATI CATE AT S Serrco

QULIGAR CATCATRGRUTB U ACENFACTI TEAACBACT EEATG HRA TRAVARAL

sFrEA R RRARA AT BT BB S TONA KO L FRMR TS CF SWMEML T T SWV TGMTHAECKE
AAATACTACAATTTGGCCAGGATAAAGTGGGACCCCICTGATCCTCA

TW T OGPKER RO R AR EAFA T FAAS FIARFMAFWHASKAQS T TDANDTLKDLTKVTLGDNY

ry Yy RE S AT G E I ETAGTIRIAANG R T A CGIANG SATA G EF TAFARD Tk miv T
ACCAGCAAATGAAAG

P EEAC T ECRE R AP E AL T CE ARG ARERE PERRAT AT R BTG

YVL GANAGTICANGEGNCARNINSSFQEIEDDADVENRFARAKLWFSYFEEGRTLEVPENLYE

PO ST BT AN BT o o v

ROPTRRARCHAARTEA G CEINITERAN FHIARGATAG SLRY

ELLE&E%%‘}—%%@ A EExr.overnoRETNR
TGGACTTTCTGAAGTGAAATCAGTGGTCATCAACTATAACCACAAATT
CATTGAAAACATTGGT
TACGTTCTTTATGGAGTCTATAATGTTACGATGGTCATTGTTTTGCTAA
ATATGTTAATTGCCA
TGATCAACAGTTCATTCCAGGAAATTGAGGATGACGCTGATGTGGAG
TGGAAATTTGCAAGGGC 5
CAAACTCTGGTTTTCCTACTTTGAGGAGGGCAGAACACTTCCTGTAC
CCTTCAATCTGGTGCCG
AGTCCAAAGTCCCTGTTTTATCTCTTACTGAAGCTTAAAAAATGGATT
TCTGAGCTGTTCCAGG
GCCATAAAAAAGGTTTCCAGGAAGATGCAGAGATGAACAAGATAAAT
GAAGAAAAGAAACTTGG
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AATTTTAGGAAGTCATGAAGACCTTTCAAAATTATCACTTGACAAAAA

ACAGGTTGGGCACAATAAACAACCAAGTATAAGGAGCTCAGAAGATT
TCCATCTAAATAGTTTC 10

woAIRATEEZ TCCAAGACAATATCAGAAAATAATGAAAAG GETERAIITHARTT
AGATATGTACTGCAGG

CCCAGATAGATAAG GAGAGTGATC:—);@AGTGAACGAAGGGGAACTGAA
GGAAATTAAGCAGGACAT

CTCAAGTCTCCGCTATGAACTCCTTGAAGAAAAATCTCAGAATACAGA
AGACCTAGCAGAACTT

ATTAGAGAACTTGGAGAGAAATTATCCATGGAACCAAATCAAGAGGA

SEQARCHERATAGATAA 15 WO 2006/074802 PCT/EP2005/013977 29 SEQ
ID NO: 7

MSQSPAFGPRRGSSPRGAAGAAARRNESQDYLLMDSELGE
ATGEE 9§%g§§§§Eﬁﬁ§EGCCCCGGAGGGGCQ%TTCTCCCCGGGG&%S%E%@@%AGCCG

CTCABRRQIVARERGRRIONBGIAYVIESD BSISUSIFERRECTAAENB NHAVGCCCTG

cccé%é%%%%ém GECTACTACCCOTGCTTCCCRCEATCTGACAACAGACTGE
ANEHLEITELLLKKENLSRVGDALLLAISKGYVRIVEA

GO ARNRACAETAGRCAGTTCTCCGTGAGAAGGGGAGAAGGTTAGCTAATCGAGGACCAGCAT

0z ESRERSEARQLRBPEYAMRERST RESHHRYE BHEAARCQEYEWEIARK GG cTa
ARIERPHDYFCKCN

AT AR RN TS SR TSRS RN R E B A S AV S P SSEBANT AT BHSNELARCTET

aTHR AN EKEEKIHI K KK TGO CCTACAC T TGECAGTGECCAATGAGCATCTGGARATTACAG

KDY G DL RN YA NGRUETL QR GRHERENES R o

ACRUTSINVENT SEIRATTMAVKFICARIAYAICCRELAL BN FAPCSRMGREC TTA

GC%@%%W Mo p CTOCAGCARGATGATTTTTATGCCTATGATCARGATGGGE
LL AADRFEGTKLLPNETSTDNAKQLFRMKTSCFSWMEML

CAQESRI TR ASEFIT GACTCCAATCAT TCTGGCTGCCCACTGCCAGGAATATGARATTGT

ol WIHRGRIE¥EEEA NS MR G AT ANSTIHARFMATWHASIKARSHDANRGCAAT
TLKDLTKVTLGDNV

AN R PR PRGBGSR AN ERIGRT AT RCCTATA

2 A ROV EKEMMICGGCTTACCTGTCATTGTCTAGTGAAGATCCAGTCATGACGGCTTTAGA
AC%%%@%&%@@SWEE}QE@@%WA%%@%%W

CTAARY GO ENAANE A N NN S ST E ST Y E VR EARMGARESGRAGAAG

TCégggE%%é%@%&%k¥gbgéATGTTGAAACGCTCCAGAGTGGTGATCACGGTCGCCCAAATCT
S KLKKWISELFQGHKKGFQEDAEMNKINEEKKLGILGSHED
CAQ&QQE@EBKR&?W@G@@ATTAAATATGAAGTAAAA&AATTTGTAGCTCATCCAAACTGCCAA

cadtRRSIRSSERIALNSEMNRBRQX QKMHRIIKRMA QA BIESIRENNERGETCA
AG%%%%%@%%%S%%%%%GCTGTTGCCATTGGACTGCCCTTCCTGGCTCTCATTTACTGGTTTGC
TCCATGCAGCAAGATGGGGAAGATAATGCGTGGACCATTCATGAAGTTTGTAGCACACGCAGCC
TCCTTCACCATTTTTCTGGGACTGCTAGTCATGAAEGCAGCTGACAGATTTGAAGGCACAAAAC
TCCTTCCTAATGAAACCAGCACAGATAATGCAAAACAGCTGTTCAGGATGAAAACATCCTGCTT
CTCATGGATGGAGATGCTCATTATATCCTGGGTAATAGGCATGATATGGGCTGAATGTAAAGAA
ATCTGGACTCAGGGCCCCAAGGAATATTTGTTTGAGTTGTGGAACATGCTTGATTTTGGTATGT
TAGCAATTTTCGCAGEATCATTCATTGCGAGATTCATGGCATTTTGGCATGCTTCCAAAGCCCA
GAGCATCATTGACGCAAACGATACTTTGAAGGACTTGACGAAAGTAACATTGGGAGACAATGTG
AAATACTACAATTTGGCCAGGATAAAGTGGGACCCCTCTGATCCTCAAATAATATCTGAAGGTC
TTTATGCAATTGCTGTAGTTTTAAGTTTCTCTAGGATAGCTTATATTTTACCAGCAAATGAAAG

CTTTGGACCTOTGCAGATATCACTTGGAAGAACAGTCARAGACATCTTCARGTTCATGGTCATA



ELLEEKSQNTEDLAELIRELGEKLSMEPNQEETNR WO 2006/074802
PCT/EP2005/013977 30 SEQ ID NO: 8
ATGAGCCAGAGCCCGGCGTTCGGGCCCCGGAGGGGCAGTTCTCCC

WOGBEEEECTGCCGGAGCCG 5 PCT/EP2005/013977
CTGCGCGGCGCAACGAGAGCCAGGACTATCTGCTCATGGACTCGGA
GCTGGGAGAAGACGGCTG

CCCGCAAGCCCCGCTGCCTTGCT&%GGCTACTACCCCTGCTTCCGG
GGATCTGACAACAGACTG
ofrh&
ey CC 28 ?ggfg%%&&@@ﬁ@ﬁ%&%@@%%%@%ﬁgﬁewe
A A R AT F AT A T ES A B E AR E A ET E A RSB RIS A ARESTATATT

TCEATTTIGGAL ARG ATCETCATCANCTATAACCACAAATTCATTCARAACATTGGT
ATCCCAGTGGTGCGGAAGATGTTAGAAGAATGCCACT
TAC TR PG TACCATGETCAT TG T T TTGCTAAATATGTTARTTGCCA

5 TGAWWWAM@@WT@@@A@T@@@%M@AGGGC

CA%TE(%ETCTCAAGAAA A B P EE R ST P CERT R T TeeTecce

AGTWﬁ@@W@@WCTTACTGAAGC“I‘TAAAAAATGGATTTCTGAGCTG’I’TCCAGG

cecAe@I AN EITHaCEtbhed e ln AL L A LAPL AT G SREA I S rrec
CTGAAGGCAAGAGGTTA

AT R R A CE P A G A S T PR A A B AR E T RS REATTTTTATGC

10 ACA@WT@AWAK&@@@CAA@TATAA@GA@CTCAGAAGATTTCCATCTAAATAGTTTC

15

MT%@&{%%%%%% %’?A%gggA%%’%ggA%%GCAGG

CCCBRARRETATEC GCEAIANCRACEE O TCALIGALGACAT

<* GAC?%%%%CCA%%%%%%EAAGcA%%ﬁ%%%%%%%ﬁéﬂ%m%%gﬁﬁﬁf?gummT

AT TWWW@WMKCATGGAAC CARATCARGAGGAAACCAATAGATAR
GGCCTGGCAAGTCCGGCTTACCTGTCATTGTCTAGTGAAGATCCAGT
CATGACGGCTTTAGA
ACTTAGCAATGAACTGGCAGTTCTGGCCAATATTGAGAAAGAGTTCA
AGAATGACTACAAAAAA
CTGTCAATGCAGTGCAAAGACTTTGTTGTTGGACTCCTTGATCTGTG
CAGAAACACTGAAGAAG 20
TCGAGGCCATTCTGAATGGGGATGTTGAAACGCTCCAGAGTGGTGAT
CACGGTCGCCCAAATCT
CAGCCGTTTAAAACTTGCCATTAAATATGAAGTAAAAAAATTTGTAGC
TCATCCAAACTGCCAA CA
GCAACTTCTCTCCATTTGGTATGAGAATCTTTCTGGTTTACGACAGCA
GACAATGGCGGTCA
AGTTCCTTGTGGTCCTTGCTGTTGCCATTGGACTGCCCTTCCTGGCT
CTCATTTACTGGTTTGC




TCCATGCAGCAAGATGGGGAAGATAATGCGTGOACCATTCATGAAGT
TTGTAGCACACGCAGCC 25
TCCTTCACCATTTTTCTGGGACTGCTAGTCATGAATGCAGCTGACAG
W obéaARGCACAAAAC PCT/EP2005/013977
TCCTTCCTAATGAAACCAGCACAGATAATGCAAAACAGCTGTTCAGG
ATGAAAACATCCTGCTT
CTCATGGATGGAGATGCTCATTATATCCTGGGTAATAGGCATGATAT
GGGCTGAATGTAAAGAA
SE%%?T&?AgTCAGGGCCCCAAGGAATATrKﬂTTGAGTTGTGGAACAT
TTGATTTTGGTATGT
TAGCAATTTTCGCAGCATCATTCATTGCGAGATTCATGGCATTTTGGC
MLINES IR AR & B kR BB TREPAYMFNEKGTS LT PEERR FLDSARYGN T PVVRKMLE

GAGCATCATTGACGCAAACGATACTTTGAAGGACTTGACGAAAGTAA
SR A Y B RS RS AR ENEHLEVTELLLKKENLARVGDALLLATLSKGYVRIVEATLNE

PAFMASPRACTACARJRIIGECCAGGATARAGTGGSACCACIEHEARCCICACARTER

w R e s R SR R R R OS2 S

TEFXOCNGCANATOAKAGY LDLCRDTEEVEALLNGDVNFQVWSDHER PSLSRIKLAIKYEVEK

. KF AL IEGACER AR RAGAT %Qﬂ%‘é%%%ﬂﬁ%ﬁﬁ%%&%&%&msy

10

15 T

CAAGTTCATGGTCATA WO 2006/074802 PCT/EP2005/013977 31
FMEFVE AT T A S EF G T EEEET T ATHRTT GERAK G CAAERE FAEFKAVL

eMIGOEAEMEAR I AT EH L WNLLDFOMLS IFVAS FTARFMA FLEKATREAQLYVIOHVODDTL

CAAAACAAAATGAAGCCTTCACAACAGTTGAAGAGAGTTTTAAGACA
%&MEWB\%%PQI ISEGLYATIAVVLSFSRIAYTILPANESFGPLOISLGRTV

O FESACTFINC T GANGTEARA TCAGREGIICGAT CARES X TARTUACHISVIEE VVLKY

DR B B O T R PR R AT LY KDEGRT

LPMMWEKMCLIKLCKSKAKS CENDLEMGMLNSKFEKKTRYQAGMRNSENL
CARGAPREAT KR EARSAM EREARE AL GAGRETATSH e soaTe

TGGAAATT GCAAGGGC

EL@M@W@W@@W@W‘AGGAGGGCAGAACACTTCCTGTAC
CCTTCAATCTGGTGCCG
AGTCCAAAGTCCCTGTTTTATCTCTTACTGAAGCTTAAAAAATGGATT
TCTGAGCTGTTCCAGG
GCCATAAAAAAGGTTTCCAGGAAGATGCAGAGATGAACAAGATAAAT
GAAGAAAAGAAACTTGG
AATTTTAGGAAGTCATGAAGACCTTTCAAAATTATCACTTGACAAAAA
10
ACAGGTTGGGCACAATAAACAACCAAGTATAAGGAGCTCAGAAGATT
TCCATCTAAATAGTTTC
AATAATCCTCCAAGACAATATCAGAAAATAATGAAAAGGCTCATTAAA
AGATATGTACTGCAGG
CCCAGATAGATAAGGAGAGTGATGAAGTGAACGAAGGGGAACTGAA
GGAAATTAAGCAGGACAT
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CTCAAGTCTCCGCTATGAACTCCTTGAAGAAAAATCTCAGAATACAGA
AGACCTAGCAGAACTT
ATTAGAGAACTTGGAGAGAAATTATCCATGGAACCAAATCAAGAGGA

W%ﬁﬁg@?EﬁGATAA 15 WO 2006/074802 PCT/EP2005/O1§g%&1,§305§§977

MLRNSTFKNMQRRHTTLREKGRRQAIRGPAYMFNEKGTSLTPEEERFL
DSAEYGNIPVVRKMLE 33
ESKTLNFNCVDYMGQNALQLAVGNEHLEVTELLLKKENLARVGDALLLAI
SKGYVRIVEAILNH 5

SEQ pAFABGGRLTLSPLEQELRDDDFYAYDEDGTRFSHDITPIILAAHCQEYEI
VHILLLKGARIER

.~ PHDYFCKCNECTEKQRKDSESHSRSRMNAYKGLASAAYLSLSSEDPVL

ATquﬁﬂﬁgﬁﬁgﬁgﬁﬁgﬁql ARARBCATCCAGCECCGECACACRACECTCAGGGAGARGERCC

GT COERONDYRIICSMEC K DESNE Y DNE RO EEVEGH B MG R NEQAYRRBHECcoea

R e e e e e St e ELN GO e

CACTYHEPCERICIT P AR CFCAACTGTGTGEACTACATGGAECAGAACGOTCTECACCTEECCE

recdMR EVAEANY ST inlGhbY VAR PREERMIC R R NG RKIERMICEEaTaas
FSWTEMLIMKWVL 10 .

S SR S ECKE RV E E G R R AR I M S E VAP AR EMAIIGERFACCAC

coadAR VY RRRHYEIBI &G CTEACGC TCAGCCCGCTGEALCAGGAGCTACECGACGACSE

HNVSLPPEVAYETYARDKWWPSDPOIISEGLYAIAVVLSFSRIAYILPANE
ACT%&E%EEEE%E&&%R&AGGACGGCACGCGC TCTCCCACCACATCACGCCCATCATCCTGGEC

GCCUDIFRFEM Y FIMYAY ARGHCAMEHS CX SN YREBAKYNIARATHEESEIKECEWSIAGCGGE

CCC&%&@E@¥£@%¥E%&%ﬁAGTGCAATGAGTGCACCGAGA%?%%GCGGAAAGAC&%S;ECAGCC

DHKFIENIGYVLYGVYNVTMVVVLLNMLIAMINNSYQEIEEDADVE
ACTCERCRE S D E@REGCCTACARAGGACTGGCGAGTGCTGCCTACTTGTCCCTETCCAG

CAREATITHLYPSIE B K EIMBH MK CARINA G PEANPREMS MM I  TTen s
KTRYQAGMRNSENL 15

ACTHANN TR BRI ORGSR IABTIR ENTEINEEETKERGBrS§ ceTeC

TaeAERYIRhddcE ST .Gr EAAENJQIHB R IS E AN K AHIRM NKEKBEWO TocArGT
2006/074802 PCT/EP2005/013977 3§ESE ID NO: 10

R ST ASCARCAGCACC TTEAPARRCATEERECECECEURCAGAAE “4¢

AAGTICEOAGEG GREANGGEBCRICAGCAGCAATTGCTTACCATGCIGETATGAARATCTCTCAG
GCTTACGTCRACAGTCTATCCCTETGARATTCCTGCCTGT CTTTGCACTCTCCATAGGCCTCCT
TTITTCTCGCCATAGCCTATTGGATTGCTCCETGCAGCAAGCTAGEACCARCCCTEAGGAGCCCOT

TTCATGAAGTTTETAGCTCATGCAGTTTCTTTTACAATCTTCTTGGGATTATTAGTTGTCGAATG -

CATCTGACCGATTTGRAGETGTTAAAACCCTGCCARACGAANCCTTCACAGACTACCCARAACA
AATCTTCAGAGTGAARACCACACAGTTCTCCTEGACAGAAMATGCTCATTATGRAAGTCGGTCTTA
GGAATGATITTGGETCCCARTECAAGCARATCTECCACCAGGEGGECCACGECGAGTACGTGCTECALT
TGTGGAACCTGCTAGATTTCGGGATGCTGTCCATCTTCGTGGCCTCCTTCACAGCACGCTTOAT
GGCCTTCCTGAAGGCCACGGAGGCACAGbTGTACGTGGACCAGCACGTGCAGGACGACACGCTG
CACAATETCTCGCTTCCGCCGERAGTGECATACTTCACCTACGCCAGGCGACARGTGETGGCCTT

_CAGACCCTCAGATCATATCGGAAGGGCTCTACGCGATAGCCGTCGTGCTGAGCTTCTCTCGCAT

TGCATACATTCTECCAGCCAACGAGAGT TTTGRGCCCCOTECAGAT CTCGCTAGEGAGARCTGTG

AARGATATCTTCAAGTT CATGCTCATTITCATCATGETATTTCTGGCCTTCATGATTGGEATGT

TCAACCTGTACTCTTACTACCGAGGTGCCARATACAACCCAGCETTTACARCGETTGAAGAARG
TTTTAAAACTTTGTTITGETCCATATTCEECTTATCTGAACGTAATCTCAGTEGGTGCTGARATAC
GACCACAAATTCATCCAGAMRCATTGGCTACGTTCTCTACGCCETTTATAACGTCACCATGETGG



GTCGCCAGGCCATCCGGGGTCCCGCCTACATGTTCAACGAGAAGGG
CACCAGTCTGACGCCCGA 5
GGAGGAGCGCTTCCTGGACTCGGCTGAGTATGGCAACATCCCGGTG

wo b PRIAAATGCTGGAG PCT/EP2005/013977
GAGTCCAAGACCCTTAACTTCAACTGTGTGGACTACATGGGGCAGAA
CGCTCTGCAGCTGGCCG

TOGGC..ArCGAGGAG CTAGAGGT&%CG GAGCTGCTGCTGAAGNNr_r_
aGA CCTGGC CGGGTO_r r_
TAGE@&%%%M&Q&% CEAERGAARGETATG HeGe N Lo ieeaTae
AGGCCATCCTCAACCAC
AR TR P G e T RC GRS EE T R E T EACTICE B P EHACRACT

cTECARACEHGC SGEALEAEE ABTCCTARATCATTTTATTATCTCATAATGAGAATCA

ACTTCTATGCCTACGACGAGGACGGCACGEGCTICTCCCACGACAT
ACIEREUCECATEATEETEEE T CRARE FAARA

GCCABUTCARMGRATCTG

Ct%?fﬁﬁ%% G R COAGATACCAGARARTCATGAAACGGCTCATARRAR
AG%%%%%%% %%%A&%Tg%AATGA TGCACCGAGAAACAGC
GATE G A CAIERCCTT AT CCACAGAGARAATGACGAAGTCAATGAAGGCGAGCTGAAGGA

AnTRE TS GG ARG ErGRGAFSAREELSTACAMGEAGERGGRGAGTGCTGC
CTACTTGTCCCTGTCCAG

AT S R E S B TR e B E P E ERB B A B AR A TTAC R RORAC

10 TTAGAGEAR CEAACATIGACIETALCGCCARAGACATTTAG
ACTGAATTTAAGAACGATTACAGGAAGTTATCTATGCAATGCAAGGAT
TTTGTAGTGGGCGTGC
TGGACCTGTGCCGAGACACAGAAGAGGTGGAAGCAATTTTAAACGG
TGATGTGAACTTCCAAGT
CTGGTCCGACCACCACCGTCCAAGTCTGAGCCGGATCAAACTCGCC
ATTAAATATGAAGTCAAG
AAGTTCGTTGCTCATCCTAACTGTCAGCAGCAATTGCTTACCATGTG
GTATGAAAATCTCTCAG
GCTTACGTCAACAGTCTATCGCTGTGAAATTCCTGGCTGTCTTTGGA
GTCTCCATAGGCCTCCC 20
TTTTCTCGCCATAGCCTATTGGATTGCTCCGTGCAGCAAGCTAGGAC
GAACCCTGAGGAGCcCCT
TTCATGAAGTTTGTAGCTCATGCAGTTTCTTTTACAATCTTCTTGGGAT
TATTAGTTGTGAATG
CATCTGACCGATTTGAAGGTGTTAAAACCCTGCCAAACGAAACCTTC
ACAGACTACCCAAAACA
AATCTTCAGAGTGAAAACCACACAGTTCTCCTGGACAGAAATGCTCA
TTATGAAGTGGGTCTTA
GGAATGATTTGGTCCGAATGCAAGGAAATCTGGGAGGAGGGGCCAC
GGGAGTACGTGCTGCACT 25
TGTGGAACCTGCTAGATTTCGGGATGCTGTCCATCTTCGTGGCCTCC
TTCACAGCACGCTTCAT
GGCCTTCCTGAAGGCCACGGAGGCACAGCTGTACGTGGACCAGCAC
GTGCAGGACGACACGCTG
CACAATGTCTCGCTTCCGCCGGAAGTGGCATACTTCACCTACGCCAG
GGACAAGTGGTGGCCTT




10

15T

CAGACCCTCAGATCATATCGGAAGGGCTCTACGCGATAGCCGTCGT
GCTGAGCTTCTCTCGCAT
TGCATACATTCTGCCAGCCAACGAGAGTTTTGGGCCCCTGCAGATCT
woGled Mg GAGAACTGTG 30 PCT/EP2005/013977

AAAGATATCTTCAAGTTCATGGTCATTTTCATCATGGTATTTGTGGCC
TTCATGATTGGGATGT
TCAACCTGTACTCTTACTACCGAGETGCCAAATACAACCCAGCGTTT
ACAACGGTTGAAGAAAG

=0 THT TTTGTTTTGGTCCATATTCGGCTTATCTGAAGTAATCTCA
GTG GAAATAC
GACCACAAATTCATCGAGAACATTGGCTACGTTCTCTACGGCGTTTAT

MLRENFERANEEAT GET e YPRINORABHLRCPE Eﬁ%?ﬂ%’]@ﬁﬁpmm

TAGTGTTGCTCAACATGCTAATAGCCATGATAAACAACTCCTATCAGG
ES KA Y R S A AP N EHLEVTELLLKKENLARVEDALLLAT SKGYVRIVERTILNH

PAFAGARGTGRAATGGAAST T ECCERNCEAGOAMAG RGTGECT SRGTIARE R TER
D R R o oL Y E e SRR T EL P PGP A RLANTE

TEFWHK&B@MEWLDLCRDTEEVEAILNGDVNFQVWSDHHRPSLSRI KLATIKYEVK

xrvASINESO A o Lol s TR NP LO BRI AN R B0 MR e rs

FMEORFGET CRATFECANATTI RS AACAT TECU PAQTRU G U S CAR G AMKWY L

oMIfEEAAT T RaARAA T ET L L D FEML S TFVAS FTARFMAFLKA TEAQLYVDOHVODDTL
ACAGCAAATAACACTTTGAGCAAGCCCACCAGATACCAGAAAATCAT
HNV L PR A Y RSN RSP QT T SEGLYAT AVVLS FSRIAY ILPANESFGPLOTSLGRTY

KDIﬁﬂ%@iﬁﬁﬁ@ﬁ%ﬁﬁ@f&@ﬁ@@ﬁ%@ﬂﬁ@%ﬂ%ﬁ%ﬁ@ﬁﬁmm
D o Y P R A T A R ECR

LPAPFN@VPSPKSFYYLIMRIKMCLZKLCKSKAKSCENDLEMGMLNSKFKKTRYQAGMRNSENL

e tavelav ot %E%M%E%%%ﬁﬁﬁ%%mm

ELARTAQRCARREAOTAEER GRGEET GAACAAGGGCAAAGACATTTAG
WO 2006/074802 PCT/EP2005/013977 35 SEQ ID NO: 11
MLRNSTFKNMQRRHTTLREKGRRQAIRGPAYMFNEKGTSLTPEEERFL
DSAEYGNIPVVRKMLE
ESKTLNFNCVDYMGQNALQLAVGNEHLEVTELLLKKENLARVGDALLLAI
SKGYVRIVEAILNH 5
PAFAQGQRLTLSPLEQELRDDDFYAYDEDGTRFSHDITPIILAAHCQEYEI
VHILLLKGARIER




10

15A

20
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30

PHDYFCKCNECTEKQRKDSFSHSRSRMNAYKGLASAAYLSLSSEDPVL
TALELSNELARLANIE

TEFKNDYRKLSMQCKDFVVGVLDLCRDTEEVEAILNGDVNFQVWSDHH

wWeaberRihh AIKYEVK PCT/EP2005/013977
KFVAHPNCQQQLLTMWYENLSGLRQQSIAVKFLAVFGVSIGLPFLAIAY
WIAPCSKLGRTLRSP l
FMKFVAHAVSFTIFLG LLVVNASDRF%EGVKTLPN ETFTDYPKQIFRVKTT
QFSWTEMLIMKWVL 10

SE@J}%\/\[@ECSEIWEEGPREYVLHLWNLLDFGMLSIFVASFTARFMAFLKAT
DQAVQDDTL

HNVSLPPEVAYFTYARDKWWPSDPQIISEGLYAIAVVLSFSRIAYILPANE

ATERE R BEGREY-cTTeA A A A A CATECAGCGCCEGCACACAACGCTCACCGACAAGGECC
KDIFKFMVIFIMVFVAFMIGMFNLYSYYRGAKYNPAFTTVEESFKTAAASI
CT GRS CAESH L RGP GCTCCCGCCTACATETTCARCGAGAAGGACACCAGT CTGACGCCCGA

GoRAKEHIHGY VY GNNYE M VAN HIEAHNNSY QESEE ARV ENMK FSCTasAG
RAKLWLSYFDEGRT

AT BABRRLVPSPREFVVUMIRIR MR CRSRARSEERBEEMEMINSRER T *°-<¢

TGGGHRXC&KENEH¢$E®RGHTCACGGAGCTGCTGCTGAAGAAGGAGAACCTGGCACGGGTGGG

GGA st @5%@@%&&@%@%@&%@&5E&@P&%@AACCAC

LLEEKSQATG ELADLIQQLSEKFGKNLNKDHLRVNKGKDI WO
cc&mma@@ﬁsm@@@m@@@@cg@zsfﬂﬁcm@%@m@mcmceCGACGACG

AcPE L TEAGEANCAREACEIAARSAAMATCEAR BCLREIACANAC TeaC
GCTGAGGGAGAAGGGCC

e B E AR T I S B R BRI GRS E RES RARTERecea

coGACEAG R CTEACCLGRGABTCACTCCACCGAGARAACAGCEGARAGACTCCTTCAGCC

e GRS AS BTG A GACT B GCTRACTALREAAGATRESRE R rccnc

CCREGTCUSACATE CTHPAUTREARTC PFCTEIGCEAT RECATEGCCEBTABNMR TTGAC

%@ %ﬁ&% S B A T T AT CTATGCAATGCARGGAT T TTGTAGTEEECETAC
CAACGAGCACCTAGAGGTCACGGAGCTGCTGCTGAAGAAGGA
TC eI C O B C A AR GCTCEARGCAATT TTARACGGTGATGTGAACTTCCAAGT

CT%G%%%@@E&%E%@MM@MME@@%E@@MTCAA\;
GAGGCCATCCTCAACCA

A T T B R b A ST e FIRIE SRR TCToAG
GoCAGEAGRTERGEAAGCEAGG LT TCCTCECTGTCTTTECAGTCTCCATAGRCCTCCC

T AT GOC TACGACCARRACBACACBCRETICICEEABAC R acccr

TTFECECACTCRCABRAGCIAAGACKTUBIFCATATUCECENBCTEANG TCARTE

§ A CGACHSGa A cCOTECCARACGARACCTTCACAGACTACCCARAACA
CACGA TACTTCTGCAAGTGCAATGAGTGCACCGAGAAACAGC

' mmﬁﬂm@@@wmewcmCTGGACAGAAATGCTCATTATGAAGTGGGTCTTA

GGAATGATTTEETCCGAATGCARAGEARATCTCGEAGGAGGEGECCACGGGAGTACGTGCTGCACT
TETGOARCCTGCTAGATTTCGEEATGCTETCCATCTTCCTGGCCTCCTTCACAGCACGCTTCAT
GGCCTTCCTGAAGGCCACGEAGECACAGCTGTACGTGGACCAGCACGTGCAGGACGACACGITG
CACAATCTCTCECTTCCGCCGGAAGTGECATACTTCACCTACGCCAGGEGACARAGTGGTGECCTT
CAGACCCTCACGATCATATCGEAAGGGCTCTACGCGATAGCCEGTCGTGCTCGAGCTTCTCTCGCAT
TECATACATTCTGCCAGCCAACGAGAGTTTTGEGCCCCTGCAGATCTCGCTAGGGAGAACTGTG
ARAAGATATCTTCALGTTCATGETCATTTTICATCATGGTATTTGTCGCCTTCATGATTGGEATGT
TCAACCTGTACTCTTACTACCGAGGTGCCAAATACAACCCAGCGTTTACAACGGTTGAAGAAAG
TTTTAAAACTGCEECTECGTCCATATTCGGCTTATCTGAACTAATCTCAGTGGTGCTGARRTAC
GACCACAAATTCATCGAGAACATTGGCTACGTTCTCTACGGCGTTTATAACGTCACCATGGTGG



ACTCGCGCTCGCGCATGAACGCCTACAAAGGACTGGCGAGTGCTGC

CTACTTGTCCCTGTCCAG
CGAAGACCCTGTCCTCACCGCCCTGGAGCTCAGCAACGAGTTAGCC
whGHEAeCCAACATTGAG 15 PCT/EP2005/013977
ACTGAATTTAAGAACGATTACAGGAAGTTATCTATGCAATGCAAGGAT
TTTGTAGTGGGCGTGC
TG GACCTGTGCCGAGACACAGAA&AGGTG GAAGCAATTTTAAACGG
TGATGTGAACTTCCAAGT
3 CEACCACCS
TAGET% ATAT?; el b AR RO P R A AR R B baaTac

AGA AR TSPR A B E T eI FAR PR EC T CACTAATTSCITABCATGTGAGARCT

CTACHATRALAYThG ROt AT G C ARG TC O TAR A T CA T T T AT T AT CTCATAATGAGAATCE

GCTTACGTCAACAGTCTATCGCTGTGAAATTCCTGGCTGTCTTTG GA
AGAEWE%W—%&% AAGGCCAARAGCTGTCAARATCACCTTGAAATCGE

5 CATETTECTCCOCATAGOCFATACRATTERTCE CTGBCAGAAGLTAGEAGATCTG

B T R SR AT PSR PR AR RO STRSE A

CATR R TR FAE I GARRGETCCACAGAGAARATGACGAAGTCAATGAAGGCGAGCTGAAGEA

AATEATEERAGE S AT G H T AMACCCTRRGABAGGAAACCTTC
ACAGACTACCCAAAACA

ATC RS FT B AR FE AR R EE R CRE MRS T P F TS AR AT CIGRAGAAC

10 TTAAAAGAACT(CCCI CERAGAACAACGGCARAGACATTTAG
GGAATGATTTGGTCCGAATGCAAGGAAATCTGGGAGGAGGGGCCAC
GGGAGTACGTGCTGCACT 25
TGTGGAACCTGCTAGATTTCGGGATGCTGTCCATCTTCGTGGCCTCC
TTCACAGCACGCTTCAT
GGCCTTCCTGAAGGCCACGGAGGCACAGCTGTACGTGGACCAGCAC
GTGCAGGACGACACGCTG
CACAATGTCTCGCTTCCGCCGGAAGTGGCATACTTCACCTACGCCAG
GGACAAGTGGTGGCCTT
CAGACCCTCAGATCATATCGGAAGGGCTCTACGCGATAGCCGTCGT
GCTGAGCTTCTCTCGCAT
TGCATACATTCTGCCAGCCAACGAGAGTTTTGGGCCCCTGCAGATCT
CGCTAGGGAGAACTGTG 30
AAAGATATCTTCAAGTTCATGGTCATTTTCATCATGGTATTTGTGGCC
TTCATGATTGGGATGT
TCAACCTGTACTCTTACTACCGAGGTGCCAAATACAACCCAGCGTTT
ACAACGGTTGAAGAAAG
TTTTAAAACTGCGGCTGCGTCCATATTCGGCTTATCTGAAGTAATCTC
AGTGGTGCTGAAATAC
GACCACAAATTCATCGAGAACATTGGCTACGTTCTCTACGGCGTTTAT
AACGTCACCATGGTGG WO 2006/074802 PCT/EP2005/013977 37
TAGTGTTGCTCAACATGCTAATAGCCATGATAAACAACTCCTATCAGG
AAATTGAGGAGGATGC



AGATGTGGAATGGAAGTTCGCCCGAGCAAAACTCTGGCTGTCTTACT
TTGATGAAGGAAGAACT
CTACCTGCTCCTTTTAATCTAGTGCCAAGTCCTAAATCATTTTATTATC
TCATAATGAGAATCA
AGATGTGCCTCATAAAACTCTGCHAAATCTAAGGCCAAAAGCTGTGAA
AATGACCTTGAAATGGG 5

CidiAT GCTGAATTCCAAATTCAAGAAGACTCGCTACCAGGCTGGCATGA
GGAATTCTGAAAATCTG
ACAGCAAATAACACTTTGAGCAAGCCCACCAGATACCAGAAAATCAT

1. GAAACBGOITAIMAAAAaNt of the TRPC3 channel for the production of a

%@Eé&ﬁ%@%?ﬁﬁ%@%ﬁQ%%ﬁﬁJﬁﬁé&é&ﬁ%ﬁééﬁﬂ%ﬁ&ﬁﬁ@ﬁ&?ﬁﬁﬁm

AAGGCGAGCTG
mﬁ@%wmﬂm@?@@m%@m@éﬁ%ﬁ%&mﬁemGAAA

2 TCT% A BT GACCT GREAGAC TGN AMGANGT CARE o
TREARC ARk ACEATE FenE BE PEHATRAEE ECAAAGACATTTAG 38

Claims 1. Use of an inactivating mutant of the TRPC3 channel for the
production of a medicament for the treatment of atherosclerosis, wherein
the inactivating mutant is TRPC3DN with the amino acid sequence of
SEQ ID NO: 3. 2. The use according to claim 1, wherein the nucleotide
sequence coding for TRPC3DN is the nucleotide sequence of SEQ ID
NO: 4.



