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Met hod of Diagnosis of a Predisposition to Devel op

Thronbotic Disease and its Uses The present invention
woeb®rmwsd4® a net hod of di agnosis of a predi SpOBCTIEPRO05002761

devel op thronbotic disease, to test systens and their

use for the diagnosis of a predisposition to devel op

thronbotic disease, to a P2Xi pronoter variant and its

use for screening for an anti-thronbotic agent, and to

et E LRkl SUPBE SRR h Tyl B,
and it8Nldest hr onboti ¢ agent, or for adapting a therapeutic

or prophylactic dose of an anti-thronbotic agent.
Thronboti c di sease, such a s peripheral vascul ar

e S i A LRt b ave
thromoticelisgasagty egtisystenihand itiséir obedor theddivgrosis df @ predisposition

~devel op thronbotic di sease appears to be influenced, X

to. deyglop drgmhaiicsisease,toa Bgﬁ‘ep;qngﬁeée{agﬁaga@ql 45 use for screening for
an arfBRbol< Afe RPG ASHRBRREL figrRBlAS SrhdyRRel ¥kt can be
propHdadticilly o2itapedticalyaseated withl gn andisthrémbatidaget, or for adapting

di agnostic tests. are available for determping the
a thegﬂp@gﬁ‘ﬂg ﬁagrwhy?@%fc 475¢ RiPD ANINTABPOTHAGRBb! | o

di sease. (Saffroy R Lenbine A Haas p, Tindiliere F,

Marion S Debuire B. Rapid aut omated sinmultaneous
Throrabokedisegsef suctla9 payipRar vaswlat GEE2EE AP Vibh o stiokestand

myocBiebiRtar i e i Rays SRy BTt iae DEGIES Wby bippg Platelet
aggrélﬁmgﬁoﬁr@b(sk et indigRiual t%p%?vé’_t@b 'thro@ﬁ@ﬁti@%geﬁée appears to be

ver, the known tests all have the problem that
influenbedy atdrasifintpartoriyoa genetic predispesition. Maweveu dne vadadying

i abl ' her ef h i f )
genef frfarsiere et ShE crphirely Koty {ARelPSGRy Mhihad e HhLe41-14,
2004pr edi sposi tion of an individual of thrombotic disease,

In particular the risk of PVD, of stroke, or of

myocardi al infarction. is an object of the present

It
I nvent ion I OVI A i ahl { -
At prog 007 @ SeBh R el GlARsG A AIRAR, or dstermining the
prediggysition of o anhatual tiripasebotivdigeabec(84ifroy IR, Liesnoine A, Haas p,
desirable to provide a test system for convenient

Tindikieredt i Marien SaDefauieB eRapichaidomaird sipyltaneqys pereening of
(010315 U G205 HOH S R, LRSS il itahycrorcat
redudtdeatafianisbyanultiplex POR ubivlg fluargsoendescarireng technology. Genet
pro h|¥| actic_or therapeutic treatnment of an individual
TeSt-r?&danmb%?b%@% sition to devel op thronbotic

However, the known tests all have the problem, that the risk of thrombotic disease of
an individual cannot be reliably determined. Therefore there is a need for new test
systems which allow to reliably determine the predisposition of an individual of
thrombotic disease, in particular the risk of PVD, of stroke, or of myocardial infarction.

It is an object of the present invention to provide more reliable methods of diagnosis of

a predisposition of an individual to develop thrombotic disease. In particular, it is

desirable to provide a test system for convenient handling of a suitable method of
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di sease, and to provide a nethod of adapting a

t herapeutic or prophylactic dose of an anti-thronbotic
wageistossddecording to a first aspect of the preBemEP2005/002761

i nvention, the object is solved by providing a nethod

of diagnosis of a predisposipion to develop thronbotic

di sease, wherein the nethod conprises: (a) determ ning

the sequence of at |east one allele of the P2 Xi

diagrg(%sgmﬁﬁ;rgggﬁlae@%g\g%‘ ?r@ﬁg& %?ea{ﬂ gcﬁrl §ér§§§m§% P%}?[?ﬁrﬁi-thrembotic

agentd)doprovide eofmetitel dTAddntffyipgearmanti-irohiiticeagemtidrethe prophylactic
obtai ned from an_ i ndi vi dual In the CE)resent [ nventl on,

orthe&aﬂwgcénﬁaﬁmat plAnyindiigual having 2 predispesitiancio devsier &rombotic
f
s S UAETRD 0 A AT SEgE O e of

anti-thosmbotioagenhbi ch are closely correlated to a
predi sposition of their carriers to devel op various
forms of thronbotic disease. The present invention is
o . I I
Acco}?@?@ﬁa?‘@%@?a@éﬂ%ﬁﬂéﬁ%x%%ﬂ?ﬁw\é’hﬂ&w étﬁtgg)b?é’ét i$8bRed W) $Bviding a
methoelaofi digdnobsis Thampedédispositidre tqpdessop thrnvrmutlcmsqwsm whesein the
for the fir me a.reliable nethad nosi s
methokerliiass: Tk e BaBitd s Sesmee i ¢t rast aBg aele of the box,
promidt&f &1 1B88t KTHRAIGMRE poshions B4T7680838f orH WSEQQD NO:1,
the invention refer to the diagnosis of particul ar
and/cbro(rh)vsieeberrmlhmrtbetanmtmtsuéHumm pioteindn @dlisselesgardple @btained from
t,he ﬁesence of particular P2X1 pronoter variants. The
an'ngﬁ?qQﬁl ons of individual nucleotides in the P2X1
pronoter as claimed in the present invention occur
with a high frequency in a given population, in
In th@@rwemura\renuonhlt@as seigésingly beenfound thahthenRe%f padser occurs
cl assif aIIed singl.e-.n cleo
in huf B R ToftE of Bxkehromiadl Uafu topBisiidsqaveneg yariggions at the
abov@&d@hﬁmwasmﬁ@rvhﬁcrs afe élo@e@r@ﬂré@t@altblapp\re@ispwuon of their
i ndi vi dual for devel oping thronbotic disease.
carrigrsrigl devielen waiousfoppr phiirembate isase The nrﬁéelpi lm/entlon is based
r
on tH &pﬂ%% o gﬁgd th m)(?ﬁéat%htrs r\ﬁ RARLNY Oeofzo t&}gerr Sk Rumber of

prote uce respec velin

patle“ﬁlt@ nefrp s cthegful Theréford, fite presemtinvemtientprovides for the first time a
altered anpunt of the P2Xi protein in a tissue sanple
rehabl@ rahodey .%@@%@k@prqqﬁpca%orpt%@%%@ throgrbatis ditease.

Pref%éé@éﬁ%%ﬁﬁ%%f‘tﬁe %&Qé@@gd% g@gf thSQﬁ\F&rﬂ on! fét to the

e so-calle I on channe S0
diagi@sis loéperttomiarffarm:t ;zf tHrdmestm‘: dwaxdaserwlacmalré coudiated to the
human_ti ssu far exanple in neurons,

presglﬂ%pﬁpﬁﬁgzgaé @gh Péomgt‘?ﬂvﬁf'%@ pl atel ets (Gene 2001 ,
Vol 269:1 67-1 75;

The variations of individual nucleotides in the P2X4 promoter as claimed in the present
invention occur with a high frequency in a given population, in particular with a
frequency > 1%, and can therefore be classified as so-called single-nucleotide
polymorphisms (SNPs). Therefore, they are well suited as diagnostic markers of a
predisposition of an individual for developing thrombotic disease.

The single nucleotide polymorphisms (SNPs) in the P2X1 promoter have an impact on

the amount of the P2X; protein produced in the respective individual. Therefore,
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Thronb Haenost 1998, Vol 103:858-866). The am no acid

sequence of the P2Xi receptor is available under the
waéeoesaos@n Nunmber S71927 at the NCBI protei n dacamas®s/002761

In blood platelets, P2Xi is involved in the

mobi | i zation of calciumionssand in the initiation of

the aggregation of platelets (J Biol Chem 1998, Vol

273: 2024- 2029) . Sporadi cally, nmutations in the gene of

sl e SR e 90 SRR L o gn  tus
sampie ¢4 tHeImBIRAAarkep forthe: ptédibpdsitier & dbvelbp tﬁfmﬁﬁ&lc disease.

muscle cell's the P2Xi receptors are responsible
vasoconstriction. In endotheliumcells the acti vat| on

R A

rece@tbdfaﬁ”!y mrielfolid B & veulgfutie SfhupnarstisyRic’ dﬁdﬁ@él% £t é)éample in
(TIPS 1998, Vol 19:99- 107) Recent | uence

neUrgiNg, SHHEHG LHS AR CEkts APHEIORE BTG (GaNRinet; il JRABaF<175:

V) ¢ ¢
Throl BT dFER RTho o Ace 595 g ol 47 adieiaging Pax
receptor seavdileble widemthé WaicessivhdNumbegd p1$204t theeNEBd prbBin
contribute pivotally to the transcription of the P2X1
data . Furthernore, it is known that the P2Xi protein
is involved in thronmbotic processes (J Exp Med
198(4):661-7, 2003). In the present invention,
In bloaet plataiets, PaXpednvoloed imthehimobilizetioruof ealtiute iswsoprehtrethe

initaflonql e 4 Pﬁéﬁ%ﬁ“éﬁp@@?ﬁ?@éﬁéﬁé@&% Vabpesiaadrz029).

Spor&&i%aW Qﬁﬁt%'h@g? et e?r%: %f t?lé“ﬁ)g%( FecéiiBr %‘mdr\'}&s:égﬁ&pqﬁlly strong

t abase. Pr e P2Xi protein co

hemmhlage mdhelrmqumadmvadmamde@rlbedﬁelmlmm@nzoom Voh 276:22611-

I b| d th nb S71 92 th
226 194 an ' sBrainMissele bols (R EoXy2tePttente faporeiid or "

vaso@é@é’ché’dfb?i Yn @Hhaﬂwﬂuﬁﬁéélﬁtthe%%tl%tldmgf F‘% LB\}ATP leads to the
nucl eotides i1 n the P2Xi pronoter have been observed,

liberatioincef moetacwllream atiragent menpxidei(Mp)swhichrexsirt wasodilatory and

oS G G 5388 v §op-107).

position 304, fromGto C at position 764, fromT to G

at position 838 , or fromT to C at position 1002 of
Receptlp 1he sequence piéhe penoter of theaPeérgeie and its gigletianuenutants have

beer| Wekefpd {82ne 208, Yol BRr190R 15 osBREoh MilpE( Ag 177472, nea

Nuclestidy Dafwab@‘get ks BeGh ‘snb\mcmat cértnilh Pedibas be de promoter
frequent | ?/ served base at the sanme position
contrlbute pivotally to the transcription of the P2X; mRNA. Furthermore, it is known that

the P2X; protein is involved in thrombotic processes (J Exp Med 198(4):661-7, 2003).

In the present invention, reference to positions within the nucleotide sequence of the
P2X; promoter is made referring to SEQ 1D NO:1, which corresponds to the sequence
available under the Accession Number AF177472 at the NCBI Nucleotide Database.
Preferably, the P,X4 protein comprises the amino acid sequence according to SEQ ID
NO:2, which is available under the Accession Number S71927 at the NCBI Protein
Database.
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According to the present invention, an individual may

conprise 1, 2, 3 or 4 of the variations in the P2Xi
wonresmvsm2at the positions 304, 764, 838 or 1l0eCTmP2BE®2761

IDNO 1, may conprise no variation at the positions

304, 764, 838 or 1002 of SEQID M1 , or may conprise

any conbination of either the bases C or T at position

304, Gor Cat position 764, T or G at p03|t|on 838,

In the r{gg%r?tr i@%ﬁﬁoﬁ%i%&ib@%y{13830\&5%55%éﬁ%f'}ﬂnd%@uql ‘b%':udes in the
P2X1 progsctet hany deeh @bseflicaly whidrsaef carrglatd torhe iprédiBpbsition of an
devel op thronbotic di sease conprises the determn nation

indivigyal i éiewelgp tbefﬁhoﬁ'%G'ﬁ@ﬁ%ﬁ:ér hetS@ \eipdionp comsisedhe variation from
Cto fﬁfgﬁ%ﬁ?ﬁl gﬂg/ R6rt 880 %?@ 964 3F4her Gcé}rr%gltﬁ)n 838 or from

| sease. ot| c di'sease conpri'ses
Tto CI at posifion hOOmﬁEQ IDN@dr Thedrder afngitdtionrof diie mduwdual

toh s S oL Lo TR 1 B e ror
frequérlil?y &%ﬁ Qkagﬁ oaggl gpf’éljrgkfc():solhé‘n RMHd eYb Weqthﬁnﬁy?%bgé%ﬂ base at

nprises 1 n par
the saarggrp@gmbes of bl ood platel ets and/or plaque nateri al
~ derived fromarteriosclerotic plaques. Thronbotic
di sease preferably conprises peripheral vascul ar

( iRl apl I
poco SRl PUSbot YORRIS o ndUSE ot 1 L3 4ok the

varnatmspmtbe Mg Xt peorsidtesay thespositivns 304 atbd,(@B8Ar HHER of SEQ ID NO:1,

oy CoRbRRHSS ARG HE LR HEChoE Sl 2 o o, o

may éﬁrﬁﬁr‘i’é@éh)(a BoR{DARAtRIN dfeithBl fHe b RCIgRT Qﬁpéé?ﬁén SGNG or C at
lood to the legs o r arns becone narrowed or cl 8%\101
on

pOSItltan’n d 6¢hil it G at poaiion 838, oal los € ptpogitien 4002 of SEQI

either giePt P e ar MG BB 27t er i oo, » Ear v

nyocardi al infarction preferably refers to any form of
nyocardi al infarction occurring in people or aninals
In thegpregapt inyentien,shagrosis af @géedwmoammtm@e\cﬁlomﬂy@ﬁwtl@ disease

comp?%e%ﬂg gﬁ%t‘é?@ﬁﬁé\}ﬂ)@ e fetﬁg g@?o}; ghiﬁ@gﬁ%gl {on \}dagcé;g t%mh{b%ﬂﬁ disease,

and/oh@ise BrgMosRBRMtE bﬁﬁhﬁdﬂ&: thestnbefic dl”&;da@dl Yhiwmaboty dissase
to executing the nethod of diagnosis of the invention

COMpFige$ ABY f@rmpéthr@mb@ﬁ@@m paficdlapany farm of ftavial blepé rP|U9
ormef By Mol B0 o 2909530 QREFSPARGRTBhpdre or o

humansorusrechal bod;n, lalnammmnmyﬁrgdn @gmsmbe( lAblcoe plug cormprises
AP T AR U U T AT P
artern?r%és?%@élﬁ cogécfl.us@é FhroFBofE HisRaséidferddip @Enfhfisks petipRetd! vascular
disease (PVD), myocardial infarction, preferably early myocardial infarction, and
stroke, in particular comprising transitory ischemic attack (T1A) and/or prolong ed
reversible ischemic neurological deficit (PRIND). PVD comprises in particular a
common circulation problem in which the arteries that carry blood to the legs or arms
become narrowed or clogged, and which is sometimes called peripheral arterial
disease, or PAD. Many people also refer to the conditioh as “hardening of the arteries.”

Early myocardial infarction preferably refers to any form of myocardial infarction

occurring in people or animals at any age prior to old age.
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striated nuscle cells, epithelial cells of any

epithelium connective tissue cells of any connective
wOi2emswese4meur ons, tissue sanples of the skin, ROT@EPA105/002761

ti ssue sanples, tissue sanples of any organ, and any

body fluids, in particular whole blood, or any bl ood

fraction, liquor, |lynph, urine, saliva, and senen. In

the present invention, an individual conprises any

The HERE LBk BF S0 e AP U St b
diagnesis| whedslnlLsstrtsarislelis used, WIKIBR IRRMedhidAiovdld from the body of
ani mal , any human or ani nal germl ine cell, a human or

an individkal Priidiprexeskting tremedon of diaghesiaf die ivention. Further

c
prefoisEl mb sy ¥l OB RETo 4T et BB Sl glosts:
prefefablyihetdin & tiysebaangsle eodzted wethin tie bdwy ofdmpdividual is used in
di agnosis_of a predisposition to develop thronmbotic
in-situy ot iagpeEgence in a tissue sanple from an
i ndi vi dual of at least one allele of the P2X1 pronoter
conprising a variation fromCto T at position 304 of
In the&l&@sbﬁl iNCedtiors d tisbueadamiee conaprisesqrrefesablyraefi&, safch as blood

cells, y BEBRGIAT GG BIAIaIPIsaf o AT Iob IR IORd 5Bl Ganiath Aasgsie cells
o O A S g gt o

conngutiwbdissad, petrods nisdue Sehreplpseaaiﬁmcskmnmcbsalstwsueasammes tissue
f | east one allele .t he ter conprisin

samplps, Gran Py ABsheey o Tids h PArHTEraMS b, PR blood

fractic%rﬁéiqﬁ@l" Q%gﬁeuﬁﬁe adhlivACARREEfehi Sk Of PVD Preferably,

resen hevariation fromGto C at posi tion
764 on both alleles of the P2Xi prompoter is indicative
of a rthe ncre ed risk of PVD. ur.t her.
in thegprepent BORfieb T BANEUA RaMASes A0y VeftepFiio imat. pesferably any

mamrfan rBr@férQbW é‘lﬁurﬁﬁﬁ' of &y é’é@o%eﬁﬁ@da‘?ﬂd%rla ABwWOISHrA Chl|d

| es of "the pronot e or the presence of t
adolesaemfataduh cbrrsﬂne@ceot lirman pogmmaln amahumarsa@mlmakl@e&m -line cell,

o gl P 5 o P B bttt an
humahl Skarfind] bamgy éﬁﬁrytolbﬂﬂhﬁmp@rtmacém( HliAan @ aplimal embryo or

prol onged reversi bl e ischem c neurol ogi cal deficit
fetus( PRIND). In further preferred enbodi ments, the

presence of C at position 304 of SEQ ID NO 1 instead

of a T on at |east one allele of the P2Xi pronoter, or

In a gréferdesbodinednt ©f site prhdd ohdidghosis cﬁECbransJN@SEtlon to develop
instead of C on at |east one allele of the P2X
thromfodigstiagases the presence in a tissue sample from an |nd|V|dual of at least one
allele of the PoX4 promoter comprising a variation from C to T at position 304 of SEQ
ID NO:1 is indicative of an increased risk of peripheral vascular disease (PVD).
Preferably, the presence of the variation from C to T at position 304 on both alleles of

the PoX4 promoter is indicative of a further increased risk of PVD.

In a further preferred embodiment, the presence in a tissue sample of at least one
allele of the P2X4 promoter comprising a variation from G to C at position 764 of SEQ
ID NO:1 is indicative of an increased risk of PVD. Preferably, the presence of the
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i ndicative of an increased risk of stroke. In a
further preferred enbodi nent, the presence in a tissue
weanplesat at | east one allele of the P2Xi proROTEP2005/002761
conprising a variation fromT to G at position 838 of
SEQID NO 1 is indicative ofga reduced risk of early
myocardi al infarction. Furthernore, the presence in a
ti ssue sanple of at |east one allele of the P2X1
. e LSk { b |
varlat:?érpﬂﬁm Cé a"?%@{ gééllﬂﬁ% gsoeeh db(?tl?lsékfe s?éq%fgtgagal%u g;lt:'&no%rl\prgdlcatlve
of a fustosrindicdsedniskraftP\D. Preferably, the presence of the
variation fromT to G at position 838 on both alleles
of the P2Xi pronoter is indicative of a further
|
In furﬂ‘%ﬁi;bgﬁlgnfe'rc]iiégﬂ If)gﬁ‘?édt% tﬂlé?)‘?%é’r#@é of t'ﬁfe a)‘r;{a'rt%grg frorﬁ‘dt{&el’ at position
304 of ISEQ dlDlNJ@ 1en rf»]pﬂ‘f aileles pf }HeePﬁ)Kﬁ;krogmﬁomln reethd preésemcees she
. L years, o e_or [ ess an
varia{Efenup s 86 SoshiEr B %éﬁ}@giéaf oM al9eF ohtha ReX:
[
prom@’fe&%éﬁ&iﬁa&%&e&% i cﬁggfség ogﬁg{)lg fﬁepe%ftﬁgﬂ(iﬁ%ﬁép&ed risk of
transiporyrietteemicattadksiThdy) orhef praloin@edcmvénrsnh‘re Bsdhent aturological deficit
PRII@Iﬁii tion 1002 of SEQID NO 1 is indicative of an
( reased risk of PVD. Preferably, the presence of
thevariation fromT to C at position 1002 on both

alleles of the P2X1 pronoter is indicative of a
In furthﬁrtpﬁeflernadcer@bsémnentskthefprmca af Ctatmsmopr?&ﬂe@fr%EQ ID NO:1

th t
inste T BER T Rt ledsh B8 HHENSTne ot proEiter, BLRE ESghds of G at
p03|t'bW649<§f SEQelB NQH Hstéad oPCIr hPRasBOe alléié.of 338 Pzﬂ{ Promoter is
1002 of SEQID NO 1 . Preferably, the sequence of

indicativiesofean mrcrea@dms& ofteakst er is deternmined at one,
two, three or all positions 304, 764, 83 8 , or 1002
of SEQID NO 1 . Preferably, the sequence of the P2X1

Ina fotﬁéDbl@fer@éd embdameRn e bhsiedrk i eNiiysusi sa@nsle df@ﬁb‘dast one
one of %gsnlons 304, 764, 838, or 1002 of SEQ

allelefthe £2 mwﬁ&m&mr@n@ﬁwaﬁ@tlﬁa@%ﬂ toHa ag @aalaﬁe @38 of SEQ
ID N@qailsyﬁdlﬁaf?ve Bf'%i rga ce@fﬁsﬂ(sof éeﬂ )ﬁ%hkéﬁ&léﬂ m%PéﬂoR'\'tA-‘urthermore the

equencirig protoco sed on sequenc ng

presmfo@tlﬁ@ﬂlsmrﬂpl@mﬂat I ok dllels bethe PRX1 @c@haterrmomprlsmg aT
ecul ar_ Bi ol 09l¥1 edited by Fred M Ausubel Rog
at pog,tlgﬁt838|:@fb%[|—29 IBNR: R isingicativa@ndnereagsd risk of p@mature myocardial

mfargf@ild E‘gﬂ‘gg%ﬂxznth&gré%ﬂi&o #}% \)%gggéHigom Er%?cg Lat? éﬁlltlgn 838 on both

allelesfrige Pali pearnbiezliy indidative df muftirtber wetﬂmedrnaksmfr&garly myocardial
. nucl eoti des | abeled with a fluorescent dye, in

infarc$iof i cul ar i nvol ving a pol ymerase chain reaction

(PCR), or using a chem cal sequencing nethod

In the present invention, the risk of an early myocardial infarction is preferably the risk
of women having less than 55 years of age or of men having less than 60 years of age

of suffering a myocardial infarction.

In a further preferred embodiment, the presence in a tissue sample of at least one
allele of the P,X,; promoter comprising the variation from T to C at position 1002 of
SEQ ID NO:1 is indicative of an increased risk of PVD. Preferably, the presence of the



30

(Pyrosequenci ng: an accurate detection platformfor

si ngl e nucl eoti de pol ynorphi sns, Hum Mutat. 2002 May;
wQ20B)098A9- 85), in particul ar using pyrosequeneCmgP2005/002761

(Pyrosequencing for SNP genotypi ng, Methods Ml Biol.

2003; 2 12:1 89-95; Conpari®on of GenFlex Tag array

and Pyrosequencing in SNP genotyping, J Ml D agn.

2003 Nov; 5(4) 243-9; Mcroarrays and genetic

varlatloﬁﬂ’fcﬂﬁ"ﬂ @e %Jt H%(ﬁ"&ggggﬂ %@%Es %g{rhé)%%1%f)ﬁ%%ﬁg indicative
of a furtrexriigsveased r|gg|dﬁg>\,rm$s. spectr omei ry for t he a’nal ysi s

of a nucleic acid sequence (A novel MALDI-TOF based
nmet hodol ogy for genotyping single nucleotide

In furth%fb%f@ﬁ%g gﬁﬁ'@dlwté?l:tﬁ 'the %wénc:@éf th%qgg(ll:)g)?oﬂ'léter%s determined at

genotyprng usi
more tredrf omé pwysitioed, pMera@neatmm threeNat am pesiteins 200 ¥ 64, 838, or

oo s e by B oo
determg%eét W% IHee B?%'I o%ﬂ%néggm 784, 8888 or 1002WBEH ID NO:1.

can be tern1n using any
sequence speci fic nucleic acid detecti on nethod

Prefercbly. e 3EaHSaFS oL e L HOGtRL Of of TR0 BHRHP Leiaog Ffmprising at
least o@?%@ﬁébxﬁbﬁg 3060764X838 | 571 00RO FERG IB”@'@H% dREIARES using any

e I nvention can be detected In a pol ymerase chain
method feadbé srqueTEy) anslysig aflnugteic acidst indearprgular any DNAvsaguencing

protocc) Easg e e BNASesiecting TP st Pevdinsa 30 Sitiar ks
Protoc&suﬁ Mméémar Bﬁilo@ﬂ%oﬁﬂe@rb "Bred i ADStibdl, Roder BrdhteRebPert E.
osi tion 838, and/ or elther Tor Cis present at

ngstqm; avio®. Mcxzreoﬂ GepidmanoJehn Avsimigadkeym guhtleosgleaf: O-

AT160EPR G R g Pabbl ol pBht €3 it ioBptivgly labeled

nucleo‘s?di’elilslr & usﬁ?ﬁdﬁoﬂd@sﬂ@b@éﬂ hath d agdluzcanaldye, . péﬂld;lﬁar involving a
used for the detection of the P2Xi pronoter variants

polymesase gbainneastion (PCRWAT using agthemigazisseqipencingpethadi d

(Pyrosclifening haCHuRE sl bflosy Tof MR T ARAR potymorphisms,

Hum Mmétv 2002 enayer9(6):479 Ba)anmaemnar L&%lngtpsyrbsequéﬂémg
r G or CIS present at position 7 ej t her éﬁo
'S

(Pyrosewewe%me&yrﬁNBtg%%ymn@d\ﬂs@pdeWav Biel. @99%r24r2 49

CompERTTIG PR o AP 48 ho oD o8 gty o
Diagn. aﬁ)@3g‘¢d§mt5(4) 243493rmilloidaywysaanmgémenmepmsiemDMQyﬁ @ maltipurpose
o o S A BR85S AR B, or usin
s AR RESISEI FASIBEIR sochiie 1 Rrf A D1TOF
based atéthocﬂmlogyesﬁomermtyplggtslmglelaUelaortlde p@lyrmwphlsms Nucleic Acids
Res. 2003 Dec 15; 31(24):e155; Digital genotyping using molecular affinity and mass

spectrometry, Nat Rev Genet. 2003 Dec; 4(12):1001-8).

In addition, the sequence of the P2X; promoter or of fragmnents thereof comprising at

least one of the positions 304, 764, 838, or 1002 of SEQ ID NO:1 can be determined

using any sequence-specific nucleic acid detection method allowing to detect single-

‘nucleotide variations, in particular any such method involwing complementary base
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si ngl e- nucl eoti de pol ynor phi sns of the P2Xi pronoter

variants of the invention nmay be used. Preferably, the
weoeeosmapE2 of the P2Xi pronoter is determ ned i RCWEPMAS/002761

sequenci ng protocol or in a nethod involving a

pol ymerase chain reaction, pgeferably in a Tagvan PCR

anal ysis, using at |east one oligonucl eotide

conprising SEQID NGO 3 or SEQID NGO 4 for deternining

pairinftfpP ERAPE' 1, EERE Pl ieD BB osthe BiRHbS Rl be dotected n
polyne8%eé chaindreabtdn POR) asPly chigenLiBlebité pfriﬁ!ierg%ﬂl@ﬁ\ﬁﬁg?ﬂh@g

the sequence of the P2Xi "pronoter at 803|t_i on 764 of
ampll@ayqrm!fm'? X prEnelgr fragmead onbhié edheyomid isqregent at position

sl g . 1 _ ¢ o
304, GfHERG B Eis Brip ot RSt AR MY I G I pfiiRE gl ogion 83s,
and/oBEfth& T NP Clis presdhbat pissititg €002 6ASEIMENO:1. Methods for

ol i gonucl eot i de C_On'ﬁl‘l sing SEQ | D NO 9 or SE(HQJ&D_ NG 10 ,
perfomngd’éserarremnﬁymﬁé 8 i VPMObZ'KiMEWE diolggy; edited by

it 2 E i ! A

Fred PORUSUBEL 4 HIE sHorbBubel i S Rey cQblaheibis BaR B8 sed for
the dt€BiGP 40the: BRQ pioniiiedvarantidef te inventien GPNASIUSA, 88: 7276-

it 472-28 I 1 I D NO 5 )
7280:5@3&@%5@&9& #£d: 365% ﬁ%g)-é%ﬁ%sa ﬁﬁé@e}cmfm gllowirg¢he
cetoc By VPg Ry frORGH FRANBRL T My 6P Prockffal Bt 04
eithelBG®r&3 % presSatat modiivrl 764,35 Dar D diCEHs ipsesdrd adiposiion$sS8, and/or

eithen08 Ceisr e RO RIS s 10023 SEEL DT CaBAq EsaiamiTch the skiled
persoﬁﬁ‘%b%é@ﬂ@eé k%r@shﬁﬂ?@néﬁd é‘ﬁieﬁf?ol@??:i 2 Hﬁﬂ'tg)urpose tool for

in SEQ 1D n a further preferre
a multifavetikdiield, Geneh&piderhiotl 2602tJun; 23 BM-2onHigh-dérsitygereechip

oigoSyei o B SRR Ak S e B oA 351000 Furter,
SoutHetninyBriahtivs 2Q5aydasingeicroatid b8 allewfldPihe detection of the
thronmbotic disease. In"the present invention,

singletpueentide pglynerphisoumof e Ri¥e mramoter w\riints phthe invertien may be
sanpl e preferably conprises determning its anount or
determning its presence in a tissue sanple.

Preferably, determ ning the anmount of the P2X1 protein

in a tissue sanple conprises any nethod of detectin

Prefegably rilieviasiuen caIcB {1 RXf prorestants detemineddnra B seduencing
rotofy FTp S SORE AT 2Bl Far tochloh TRl % Teaban
PCR antlysf3, 2¥ingrattleastchneosligunugieotid & cokiprésitg B&QY ID NO:3 or SEQ ID
NO:4ff<r)?l 8@?&?%&8 the sequence of the P2X4 promoter at position 304 of SEQ ID
NO:1, using at least one oligonucleotide comprising SEQ ID NO:5 or SEQ ID NO:6 for
determining the sequence of the P»X; promoter at position 764 of SEQ ID NO:1, using

used

at least one oligonucleotide comprising SEQ ID NO:7 or SEQ ID NO:8 for determining
the sequence of the P2X4 promoter at position 838 of SEQ ID NO:1, and/or using at
least one oligonucleotide comprising SEQ ID NO:9 dr SEQ ID NO:10 for determining
the sequence of the P2X4 promoter at position 1002 of SEQ |D NO:1.

SEQ ID NO:3 corresponds to position 62490-62507 of the NCBI sequence

'AC005940.3.



10

15

20

25

30

particular P2Xi protein in a tissue sanple using a
si ngl e-chain anti body or an enzymatically or
woeoawsrmbsaaant | y produced anti body fragment (Cur PETMEP2005/002761
Protocols in I munol ogy; edited by: John E. Coligan,
Ada M Krui sbeek, David H Mrgulies, Ethan M
Shevach, Waren Strober; Looseleaf: 0-471-52276-7,
CD- ROM  0371-30660-6). The invention encorrpasses t he
o
sEQ JRRQ4 5 e BRlke it SR 37220 arprduppont.
SEQ ahwcbﬁoborc&spmmdattc PBsitign mmeswuysemmnm 1 in
particul ar any single-chain antibody or ené&matl cally

SEQ ) NQBORHNP LSS5 HERNCLED RRRHER dy 51 18AmeRE D I NRaT.

f
SEQ llP@e err e(gFéjsrPE)&@ts 18 %EﬁﬂfahS;lBa%@Dﬁnri QE@{Q]WCM)G MRNA i s
SEQ |I(N®ﬂ|5\tlee @htlsdmseastmng toopodgitien PROB- 1022t o SEQ ID NO:1

SEQ R srrtnsdsda doeniog 4 1eeSr i aEDIS N Tpo
SEQ 'ﬁf)ﬂ@ﬂ@%%e;ﬁ'ﬂﬁ m&sﬁ%@f di}ﬁ%ﬁ%o:aﬂﬁﬁé :h%EQ ID NO1

indicative o e presence of e P2Xi proteln.
Preferably, the P2Xi nRNA in the sense as used herein

Ina GRREHRBoq PBHBRBn SR BF Mo Lae LA B8 Elassis of 2

predlé’;f)oélﬂﬂ'l fd’@é\?@obﬂ%ﬁ{bcﬁfs diseadd2 ¥h ARMEd ami@iiiciihy PZXPSroteln in
anmount I: ecursor nRNA or of the mature nRNA or of

a tlssaefaeagﬁenﬁ i efofitke pradispasiéan trdevelopithrpmhatie disease.
anount or presence of the mRNA is determined in a
Nort hern anal ysis (Current Protocols in Ml ecular

In theBpsealy inveftios ddteringfy tMe AHouUREdf the RYX.prétdM M a tissue sample
a PCR analysis conprising an initial step of reverse

preferably) somipsisag defterniningrits| aroourt or detgraining ite presance in a tissue

comfh P R RS HE (80 BagBRY B3 Ao sqroe

comprided angihesRid itdetdéingdan freivedgsl oedin Sios eﬁ(@ﬁTP@é ybstern
gene- exere sion anal ysis; Trends Biotechnol

analy§!ﬁo¢rae)n A BSERE USICeAEARER 2XnBHtS BRI OF aﬂr?é't'aEzXﬂﬁrtt@Ody, in

prt S o ROSE AR SRR By 50 LAY Fogment i

partiquiat R prStedﬁﬁrealﬂsB&d sample B8N asingle- tbralaseaﬁ&)ody oran
(Jour nal Bi ol em stry, publi she Dec 2 2003_ahea
enzy@ptlﬁglly Q@Wcﬁwggam@jggppw am;bq@o ?Current Protocols in

Imng{t Y. neéd Hr}hgoﬁﬁ'é pc}(l)lpaﬂfAHQ?\/l Figﬁ(.‘lst%é?(t ‘Eid:yld Bl Mar%ulles Ethan

ahi mal Acé
M. SPﬂeuatdheWamp@trobﬁr Lb@s&iem‘sGMH-EQEﬁGﬂol@Dﬂ@M 0371 -30660-6). The
variations in the P2Xi F?r of .the present

inven{iRDEROBIPASPEINE H5B 06 MU Enli- Rt aNdiFET WM F ANt e+ antibody, in
partlééﬁé}"ﬁ}’ RidhoBRingl %ﬂ%k?ﬁn%o%&r §ﬁ“a$llﬂ JtXNémlHo@y fragment, in

thronboti c di'sease her aspéct
particular any smgle -chain antibody or enzymaﬂcally or recombmantly produced

antibody fragment in the methods and test systems of the invention.

In preferred embodiments, the amount of the P2X4 mRNA is indicative of the amount of
the P2X4 protein. Preferably, the amount of the P2X; protein is determined by
measuring the amount of the P2X; mRNA. Preferably, the presence of the P2X1 mRNA

is indicative of the presence of the P2X; protein. Preferably, the P2Xy mRNA in the
sense as used herein comprises the complementary sequence to at least part of the



30

of the present invention refers to a test system

conprising at |east one nucleic acid probe or
woblkigmastak eot i de for determ ning the sequence BCTER2005/002761

P2Xi pronoter at position 304, preferably for

detecting either Cor T at ygosition 304, for

determ ning the sequence of the P2Xi pronoter at

position 764, preferably for detecting either Gor C

o o e 5L AL AR W2 oA r kP, ono

Preferatsty ethbidrgo@ittdier precarsobreRNpas dfithe mid8ire eRIMAror of a fragmeent
det er m ni ng t he sequert ce of the P2Xi pronoter

thereofﬂ@édqte@m oarefwra@% g RIOUSIE O @f%smCﬁg)féh@ IH%;“RN)‘I\ l@ determiraed
i a NSt (0 o SRl BBy o9, Bl Frea .
Ausub@ll etginsape)f ince PICR anallymasiomm!suﬁﬁlanpmtlaba;tepmf edvaradl y

of rs i rov d, WhIC al | to .
transcribing 16 RAADYIEG BB A TBISRLAPIM 33 S i CRRIPaEatie gene -

0 r [ i
expresbﬁ)npéo@aﬁ o'nﬁ?é@%é&teﬁgfr‘&ﬁ%?gé‘%ﬂ’ 17 e>(s)fe3nt§ aﬂ?llgggflé?fgggntatlonal
d|ffere|&%anal|ydr/sc(CompmahveTgeme-@xpeqsrcesamlyars Poidsi Riotethéal. 1999,
of SEQIDNO 1 . The skilled person readily provides
such an oligonucleotide or set of PCR priners (Current
Protocols in Ml ecular Biology; edited by Fred M
Ausubel et al., supra). In a preferred enbodi nent, the
In furthes prefeyredesmbodiprenis dhatactivitys of theeP olipsotain ireatissiee sample is

indioat{RBTdls Al re B AR Asras LG oot B deipgied in a

P2X4 aaww &éﬁg Jlourn%ﬂ thﬂaehemmnpl uBRsHEd Bekixe 2008RHea U
or determning the

publlshr_u@g aeranuﬁcrnph NoﬁS&@8@6@ﬁﬁ)ePr%ferqmm the@stivigaobiheds+ prot ein
at | east .on i gonucl eoti de conprising SEQ
Is deterrﬁlr{% e %pU@EquﬁqqgagceﬁLr deterni ni ng the sequence of
the P2X1 pronoter at position 838 of SEQ ID NOl ,
and/ or at |east one oligonuc|eotide conprising

Accordigg o arfutiFey agpeqbol ther esaet avantiemdhe W@r'§’é‘alﬂﬁatﬁ’d€eo'?2x1

promogeri‘%f E@%@F@sreﬁgﬁ‘é/ﬁémgﬁ gﬁ_gvcs’/ JI) rpgg\{l(].ig%e%E %Etgn'l Br lﬁ% tonverient

deternfieativr 6€8 pﬁed]&ﬁbsﬁﬂlcm toadévaiop Wi”rbﬁ’fbdmbeﬁ@éﬁé }Th&bj a)\ﬁmher aspoect
the detection of a P2Xi pronmoter fragnent only if
of the praseahinvantipn sefersole Bitrst system FPmPr'lsm%@fe'%ﬂtOf& nucleic acid

proe BEOYA AR PN i 09 SE368H b1 B Bt ot post o

304, prefersbiy faxtdatectingi eithed &3or 'ﬁraity)o'sftio@ 301, rﬁmrewatmmling the

sequelGRIPHNEIRI HPTetatnasiian Pad. Btaraphiior dolectnd giees § or Cat
positioNFek4, foMieteninfiy §ie ééq%%nE@ro?%e PSRAbFImBIR 4t #8Sition 838,

preferably for detecting either T or G at position 838, or for determining the sequen ce

supra)

of the P2X4 promoter at position 1002, preferably for detecting either T or C at position
1002 of SEQ ID NO:1 in a tissue sample obtained from an individual.

Preferablly, the oligonucleotide is at least one PCR primer, preferably a set of PCR
primers is provided, which allows to amplify a P2X4 promoter fragment only if either- C
or T is present at position 304, either G or C is present at position 764, either T or G is

present at position 838, and/or either T or C is present at position 1002 of SEQ ID
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NO:1

(M croarrays and genetic epidem ol ogy: a nultipurpose

tool for a nultifaceted field, Genet Epidemol. 2002
woums/083(41 ): 4-20; Hi gh-density genechip PCT/EP2005/002761

ol i gonucl eoti de probe arrays, Adv Bi ochem Eng

Bi ot echnol . 2002; 77:21-24).11n a further preferred

enbodi nent, the test system conprises a | abel ed

nucl eic acid probe for use in a Southern hybridization

o B o6 3 B 7R o
primdrsi(Supres ProtozblsinMsleoniaBBiblogn| adiiel Ky Fediviesestbatet al.,

position 764, only if Cis present at position 764,
SUpr@nIy if Tis present at position 838, only if Gis

n 2 BRSSP BRI, 8. By BB o P B Slpmuciecice
comprizidy SECSERNM3ND SEQ |DhOskidridedepeinienthieserfuleact of the P2X;
o SR o B SEET BehS508Bl EhhbSoh i icegomprising S5

I ; ' i i

ID NOUFOPSEX ) RIGTE b 0o AmPiifa e suchde i Ko< gromoter at

positiom{GrobbFECRID NQid1 aldeast ene oliggrardeatideacomprising SEQ ID NO:7 or

sEQpNFRY detefmiing thaeaunce BERTE BrXy piomaries ghpositon 538 of

SEQIIDMQOt 1 Ahd/&f s'18adibrd 8l cFéfotiHB(’ccﬂ?;SPi’é?%

@S‘Etdl RD:9 or SEQ ID
test system conprising at |east one nucl el c acid probe

NO:1érfoo detprmicingdhe seqtienca bkthei Rghaqeomadér at position 1002 of SEQ ID
predi sposition to devel op thronbotic disease. Wth

respect to the use of the test system the enbodi nents

defi ned above for the nmethod of the invention of

di agnosi s of a predisposition to devel op thronbotic '
In a fartbenpecfarred emppodiment ithe tesisyatgra comprrises@ PNésaigroarray, which

prefel Y HbPR 5 RigtioBdt ok TR FdiRiesB g8 B s Fetent

positidit 304, DHly &Mt ishdyentraaporiionf304, dpileif G R présbhtat position 764,
presence, preferably the amount, of the P2X1 protein

only if & is Rresenlealsposiian %Ma@rmeﬁ T iscreaant atdyasitinneB3s, only if G is

t . ri e~
ores S leh 4 BB T U SRATRENER, o2 833 B 1 resent
at pokitiegm002 of BEQ@AID NQUt awhigh shegkitled Wrmmmddm?qxovidean
anti body fragnent, preferably an enzymatically o

(Micrpagays i%grgqqﬁﬁﬁ&pdﬁﬁfe@kmﬁ g1 rBultiRyrRPseoohing multﬁ@peted field,

ki f . . Ak T .
Cend EpSH 390730 A4 42060 o FSR) BBl dfglB8bice prove
arrayahAdv@iochem Bng BidR2ehnchR00X Y :21-@4par ti cul ar any

nonocl onal anti-P2Xi antibody or any anti-P2Xi

anti body fragnent, preferably any enzymatically or

Ina gﬁ??g‘ggﬁ@ﬂbhk%é&%ﬁﬂ thé Rt &ysttth RofiPrisBe &YiaBeledhucleic acid
probe for use in a Southern hybridization assay, which allows the detection of a P2X;
promoter fragment only if C is present at position 304, only if T is present at position
304, only if G is present at position 764, only if C is present at position 764, only if T is
present at position 838, only if G is present at position 838, only if T is present at
position 1002 and/or only if C is present at position 1002 of SEQ ID NO:1. The skilled
person is able to perform such experiments (Current Protocols in Molecular Biology;
edited by Fred M. Ausubel et al., supra).



10

15

20

25

30

fragnent. In the present invention, the P2X1l protein

preferably conprises the am no acid sequence accordi ng
WOQOBHEd4D NO 2, which is avail abl e under the RACTEPR3006/02761
- Nunmber S71927 at the NCBI protein database.

Preferably, the amobunt of theyP2Xi protein in a tissue

sanple is determ ned using any nethod of detecting the

presence or measuring the anmount of an individual

Prefda BT 0l e T e RoBalierRly '9&%’%%@2%%%@3 ydpgeled, oris

immurlbdieals 8etlctdte, ihesdrticulat S ehffl-Refdd (FR&SHe O lﬂa@nostlcs
anti-P 2Xi antiserum anti-P 2 anti body, or anti-P

GmbpiiMammhai®dy - f r agment for the d| agnosi s of a
predi sposition to devel op thronbotic disease. Further
aspects of the present invention refer to the

Still aiﬂlrﬂﬁrlaype@f ofely presphyineeition @sksttb eh@Restdfthe above-mentioned
npounds for thronbotic djsease, with the help of the

test wsmmmm%mg ahleashpae ucleieacid\nsabe on oligomuglestige for the
oo HES) ool BBoBAn el YNGR B5ek R et o use of
the tedt dystesh, thiecernbodinerme defihehabd0d forthd mEBBd cinlalé D‘rventlon of
1002 of SEQ ID NO 1 . Prefe abl the P2Xi pronoter
d'agrw.ﬁﬁ ahe REeRisPPsiien fo gevelondh ti)’lthCoCHS%@ﬁ? algogPRly.-at
position 764, T at position 838 and/or C at position
1002 of SEQID NO1 . Preferably, the P2Xi pronoter
A furtheriaspect ohihel pzresemﬂiavemgjmrﬁerrsftothEng})@tem corpesing at least one

. h b t
antn-%ﬁ@gtﬁ%\éﬁmo %ﬁﬂfﬁzsﬁg @nﬁgg@f} O,&@Ht% earztg@gy-fr%pent for determining
bt BidRIt BTREE PLR] pr8InRHheS RSy g obt
|nvent| n re? ?s to a test syst2 ”con!prll:lge}sng uteh%ane,a)e(iob ained
frommndndlvdua}arl ant of the invention, wherein the
pronoter variant directs the synt hesis of a detectable
product. A further aspect of the present invention

Prefér@f)ﬁ‘yrtﬁett@s{t SRtEREPhpIdRa 4t964stonel MBheEIBREI Shth®,Xh8ntibody or an
P2Xi" pronot €r variant of the invention for screening

anti- IP;@h antikody fragmentb in partisylania sirglefehadiv Bntibedy or an antibody

fraargH, PITRADTY o ey Gtiogly &f GvaPRaYY pickiisRd it chin antibody
or arPantisuef 8§meat ?eféréﬁ’céé)PPré?@ﬁébI)p RRERS R sy stRek OF tHeigvERtion

a further aspec invention referring to the
encofasses emyAnthBeX pariigeyuecen antbiieXt rtigsyuin particular any

- monG{IRR RS AR ahRSR Ty PHGEART st tadeft stteravly any

enzyafitizallpoe recombinbatly pfodiceaasmdlg-chain antibody or an antibody
fragment. |

In the present invention, the P2X, protein preferably comprises the amino acid
sequence according to SEQ ID NO:2, which is available under the Accession Number
S71927 at the NCBI protein database.

Preferably, the amount of the P2X, protein in a tissue sample is determined using any
method of detecting the presence or measuring the amount of an individual protein, for

example in a Western analysis or in an ELISA assay.



10

15

20

25

30

an anti-thronbotic agent is provided. A further aspect
of the present invention refers to a nethod of
weenws@asaay for an anti thronbotic agent, wher ePaTiER2005/002761
met hod conprises the steps of: (a) providing a
P2Xi pronoter variant of the gfivention, preferably a
P2Xi pronoter variant conprising T or C at position
304, Cor Gat position 764, T at position 838 or C

Af“@f’k%%’?%h@?@ 08‘!1‘?'%2%5%9‘?@5 3%1{”3‘8 (f&?“? EFSJ\S 2 5fhprising at least

one &P NEntisein, @ntldlepﬁréﬁtibbﬂg danRPLXY Bhtb&dy-irBgmBaifor the

pronoter variant. Preferab an anti -throrrbot| c agent

diagnosisaf agredispagitian te gevelnp t%mm@tlcemsga@ t he
treatment of thronbotic disease, preferably of PVD,
stroke, preferably TIA PRIND, and/or- nyocardi al

Fu rtHernfa%E@btsQBf ,therppéssmtihyerginl refentoans dieaéctlbnfcffrr@w Prophlyfactic and
further preferred enbodi nents, the nethod of screening

therapgutig &QmWSJOht@ﬁmpag @lnﬁmseswttb dhe hgloet thedt2X1 promoter

ﬁm{ erably, the nethod invol ves determ ning
varlaﬁ e acfQ w? dﬁ‘ the P2Xi pronoter variant in the

presence of a test compound, and conparing it to the

ctivity the P2Xi . propoter variant.in the absence
Afu rﬁﬁ@eptee{ th@o@fﬁéaﬂwne@?t&%ﬂﬁ&wﬁo 3 ReXniRfoReRfer Maantieomprising a

DNAthbﬁgnHéﬁt ﬁmgﬁéng%ﬂeay h@@f?ﬁ FBEmng%Oh' 2641 948, , and/or 1002 of

eeni ng anti-thronbot ¢ agent, as desc
SEQHBrOm . Prefamblyg ding &uXdpramgiee iariaii qomplsm T omﬂ etpdgtion 304,

C or HaEiesiief 74, hiatiositeg 8t agelanG o) pasitih J9RRASFQP NOI1.
PreféggrSItyIS g@ﬁgk | BtdrhaR)r vﬁﬁé’@' Hrisrists Hﬂecr‘éplonsadﬂh 24 promoter,

arf a candidate for a snal ecul e
which hege deeinnghavin to eowtdbpterterthe dfanskaptiars of the P2X1 mRNA (Gene

2001 K/laoﬂagﬁ 1%3 %é? apparatus, in particular interacting
e

or basal transcription factors
i nvolved in the nechanics of binding to DNA and
initiating transcription. Preferably, the test
A fur&mm;mt D%tr@rgreeaehmamlmrﬂieww a tsaﬁlsystenacmmpusmgltpe P2X4

curri ound..or a che nt hesi,z
prom@igiaTiANt ok 8 YN iEh, PRgieTE Ihiamabr kg fisgis g synthesis of
adet@@@mélpﬁgdmnpound or any chenically synthesized
compound that does not occur in nature. A naturally

occurring conpound is preferably a conpound that can

A fu@'fq{gqesg)%ggﬁfjt @%ﬁebﬁ\%?ﬁﬁ%}i %fg utlg éﬁﬂE:l}ns'e; lthg tﬁ%c s%tem comprising

the H@b(arptromtértmlmt ofithesiagtntich forGcasaning f@fal‘&aml-@ﬁl’@ﬁibotlc agent.
el | -contajning organism or in a virus, A chem

Prefeyﬁhtyh agianittreembetia aoentis idertifieddy e abiiity to wnje@qt ﬁw effect of
o GV 331 B DS B SRR BBt sefer

According to a further aspect of the invention referring to the detection of new
prophylactic and therapeutic compounds for thrombotic disease, wherein the P2X4
promoter variants of the invention are used with advantage, a method of screening for

an anti-thrombotic agent is provided.

A further aspect of the present invention refers to a method of screening for an anti-

,thrombotic agent, wherein the method comprises the steps of. (a) providing a P2X4
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derived froma naturally occurring conmpound,
preferably froma candi date for an effector nol ecule
wohbeshs@n bind to a transcription factor or ceap@mRes/002761
of the basal transcriptional apparatus of a cell.
Preferably, the test conpounggis a biochem cal or
chem cal test conpound, e.g. in the formof a chem cal
conmpound | i brary. Accordi ng to the present
vention, the und i brar refers.
prompfRVAsiai o s M inE i Eie ablyrA) BaA B OB Naenty@isiprising T or C

at po8RivABUE € bf Whepysifdn B4 T Bt Po§i%hcf%~ or@bw&mm 1002 of SEQ
cheni cal'ly synt hesi zed nol ecul es and natural products,

ID NQi1,t(hhbringing thedeXganematerd/asiant tridicontast it & testicemppund, and

© dotEfRR e P AR Bt ol b R cousy - o

cheni cal conpound library is especi-ally suitable for

high t hroughput screening. It may be conprised of
Prefegably; anianioinsemketic agent | '|§a?rrt @‘étmeaﬁg%ﬁtlf@l’c rroghylaxis or the

a |

treatr‘ﬁ%ﬁPBfe”ggJ ofift it ééehplrégheﬁﬁgéf F‘yﬁ}%‘gﬂ ﬁre?%%@mm PRIND,
and/qmmyowrrduammamtkm@réTeedblpesrlyInwbc’é@diabfnfﬁEfibnh.D NO 1,

in particular in a cell conprising T on one or both

alleles of the P2Xi pronoter, is determ ned and
i fuff SRRt el Akhis, o Blphi of SdfeohiRidapted 10,2 high-
throuabent scmend&gwah‘esédomgoandest conpound whi ch reverses

the effect of T at position 304 on the activity of the

P2Xi prom)t er. Preferably, the thus identified _
Prefeddbly, 1 RERb iy AR dxBiniing ey gt e PEXPBigpter variant n
the presendewft dntast pmeipmuneld aadtvodi p&rm'tg it tmtheamtlw/cyw thef PpXepromoter

varia nlth qqrisoter 36@” C at éﬁﬁ;\!?lg, 'y o&p%?ﬁg(')lgﬁs the use

of thd ¥t s%{eﬁ‘h % tted |ﬁvﬁﬁtl5’ﬁﬁ%r ﬁr@@ﬁh@%r A% aRGURFIFMBRIE Ag¥ht, as

conpafed to the activity of the P2Xi pronoter
descobeghieseing T at position 304, and an anti-thronbotic

agent is identified as a test conpound which reverses

the effect of C at position 304 on the activity of the

A tes'?%&nﬁmﬁfm%%efe‘?éﬂ&% SN mdlBsulk Wisich #eatdahtiRidte for an effector

anti-thronbotic agént can be used for the prevention
molegule; WQWQQV inftibigng Sreaciiyrefraepypenent & the transcriptional

appaftupipt od). et dats Rl e Bnal G Bk pthlor

interstdg Withi@ domeﬁemlt&jﬂthé Wagal transcriptibh appapatus] G aaticular
one or both alleles of the P2X 1 pronoter, is

intergeingr with dae genetd o basdl ﬁr@mﬁ@tlaetfa‘atpfs/"wplweﬁén teqmechanics of
bindiRGYBBNA and initiating transcription. Preferably, the test compound is any

chemical compound, such as a naturally occurring compound or a chemically
synthesized compound that is identical or similar to a naturally occurring compound, or

any chemically synthesized compound that does not occur in nature.

A naturally occurring compound is preferably a compound that can be detected in or
isolated from a multicellular or single-cell organism, in particular in an animal, a plant, a
fungus, a yeast, a bacterium, or any other cell-containing organism, or in a virus. A

‘chemically synthesized compound that does not occur in nature is preferably
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conprising G at position 764, and an anti-thronbotic

agent is identified as a test conpound which reverses
woheos@bfaet of C at position 764 on the activi PgT@P2008802761

P2Xi pronoter. Preferably, the thus identified

anti-thronbotic agent can bejgsed for the prevention

or the therapy of PVD. In a further preferred

enbodi ment, the activity of the P2Xi pronoter

syntﬁg‘)éag% ! u*’ grgml%rrlﬁétoﬁgﬂ:ﬁérﬂ@tr?ﬁ’r&‘e %ﬁgnrl Porwgrrée% gitlﬁad structure

derrvetilf&irasa oaturdiy mrrln@bon‘tﬁo@hd peeférdtdy froned candidate for an
npared to the activity of the P2Xi g)‘ﬁormt er

eﬁe%@pl%urﬁgwblcét cgyp Bing; t@n':‘ traascripfigndackonor conmansst ptthe basal
trans%ﬁg%?élsaﬁd%‘?? tifded.gp a test conpound which reverses

at position 764 on the activity of the
P2Xi pronoter. Preferably, the thus identified

A A L R R B T

B
“‘chemiizal cpmpmrmir libran)” aefars tmaqﬂmnalimfpmherhingl d‘ompomds that have

les of t roert er eter
beenc%q.ﬁ%paglgg B"Fl?é‘ya‘%tm\}'%ﬁ? urees, rpzz‘lkdrr}g( E]Iy syntﬁesrzed
moleCaB rfd Hgtu@al%roﬂ%tst bP thal Hawedubrigedthted by 8okBitorial
agent is identified as a test conpound which reverses
chenistry éedhniques. Preferaplys the test sespmundre aaytlowimglectlar Meeight
P2X|d pronoter. Preferably, the thus identified
COMBPRHRAt hr onbot i ¢ agent can be used for the prevention
or the therapy of nyocardial infarction, preferably of
early nyocardial infarction. In a preferred
Advasntagepusivita chemical compoungrlibragy ipegpegiadrsudable for high throughput

e L 3HAP-E B S cHER BB o byt scvture o

compdlitd£6f & paktitildiZefeafireS0tRras a pleit! er m ned and
conpared to the activity of the P2Xi pronoter

conprising T at position 1002, and an anti-thronbotic

Ina ?ﬂaéf@{ge@ %rﬁg&ﬂﬁte g,?tﬂeaa%tﬁrtiﬁ?%gz ‘riné()@r f‘igr\r/l:bﬁér‘ﬁg?leﬁt position

ect o posit e ac

304 6hSERZXD Nw:arir §art|cﬁ’ra¢freaai@lly:onﬁmm@ ErSon dﬁ@birbbﬁﬂalleles of the
anti-thronboti c agent can be used f ]chr eventi on

P2Xidprofmgier. ie ﬂaﬁgrnumecrbmd Aofmpargd to ke é‘&FV'B‘fO e FaXe pEGmoter
com?repé’ ﬁgtaéngﬁ ﬁfrﬁﬁ r%Otéllo re]lﬁd arg;t%m rIrS@r?gtﬁgn Y sarﬁrk}]gflﬁeooés 4 test
compcgm’d which tdwrm&tb’rwéfée@tsf dratt peesitiore 804 oh thaactibibt oftthe P2X4

pronstSERTREsTBha Tt s IApBEkKHPal- TRl S5 sRBtEr uasd for the
prevhtiGRbl heMREah Y bRbetiphaaf aLulaMHige 544 ( P‘VS). |
In a further preferred embodiment, the activity of the P2X4 promoter comprising C at
position 304 of SEQ ID NO:1, in particular in a cell cornprising C on one or both alleles
of the P2X4 promoter, is determined and compared to the activity of the P2X4 promoter
comprising T at position 304, and an anti-thrombotic agent is identified as a test
compound which reverses the effect of C at position 304 on the activity of the P2X4

promoter. Preferably, the thus identified anti-thrombotic agent can be used for the

_prevention or the therapy of stroke, preferably of TIA or PRIND.
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anti-thronbotic agent is detected using the P2X1

pronoter variants of the invention, preferably wherein
woOheosansd42t hr onboti ¢ agent is detected in the Rerhe06/02761

the invention of screening for .an anti-thronbotic

agent. A further aspect of the present invention

refers to a nethod of identifying an antithronbotic

agent which can be used for the prophylactic or

t | havi .
Ina fﬁrtﬂ?%ﬁgg%%rrt‘épo%nq?é&g{g %ga%ﬁirvgﬂ_bi l‘#éjéan é}’dgﬂgte? comprising C at
positionMB4 of 8EQ e NODdp particURar in desylll dompdsiag G oflioviedrdoth alleles
ving a predjs 03|t|on to devel op thronbotic disease,

h

of the 5%y PrerBotast sgietemingd %@@ﬁpare@témeoaptwv of the P2Xy promoter
I

comp'élgw %éﬂt ﬁ?so ﬁg% 7B éh&’ 4R aﬂi?%ﬁrg&()%tlerag;ght? %ﬁé?ﬁféﬁ&gﬂéé’ a test

tic disease
compannhd- whichnieversesabereffeod of Chat gositidrmed4 onftheaictivity of the P2Xq

i ndi v dual th t hod th t
promufay. Bietegebiy; thenfus ertiiesut InORGONE S0t R Pessgedor the
prevéhfg Srfp{eelﬁgr]gg y GMBpp on refers to a method of
r

apting at apeutic or prophylactic dose of an
anti-thronbotic agent, conprising the steps of: (a)

i a 0Bt R bSO LBl SN0 B BB SRR Bring &

posmBh TN bf BEE T INO:1f paﬂi%mdrflwar&u%maﬁ%mg @18h dme\orbth alleles
a_predi sposition to devel op thronbotic di sease, (b)

of the AeR1 Pfgmaterais determined compagshto theractividy of the ReXt promoter

di.vi d th h d of h t
comprRAE: BTty Banaid AhamiaraRbeRE Alsnb b BN GiEhts a test
compaleld Whickelegeidetdhe diftet 8P el S@ditioh P64 on the activity of the PoX4

prophyl actically effective dose of said

h
promefer F%’ﬁf&ﬁﬁ’@ldt the fagéndemf&teds@t&thrnmmtlelment can be used for the

prevepfusthe nafas POt srBeSich TTROLRRINE wnerei

thronbotlc di seases or thelr predi sposition is
nosed, or treatnments are provided. A furthe

Ina fa@*lb@epr%fﬁrneﬁ@rpb@@lmﬁnt. theeaativii of #he PeXa arqrﬁ@tetmrrtmsmg T at
osﬂ@ﬂ%e:f@& S'@;C?gf?tl\ﬁﬁ 1V?ngﬁfg}?llet‘?fln tahcf‘ell' ‘%Bfﬁnﬁ lélﬂa 'l*&ﬁ ohB%r both alleles

OPIEN est

of theiP@)gm@mmotﬁr fspdaérmm@@l éndmompadeﬂ/&i e éxttlvﬁyf‘mthe:PQX1 promoter
ease, or test systemfor screenjng f

compERG L abRAYDEYE SagaAnd 2 RILAVEMbO E BNt pcaniiia a6 & tost
comdgﬁlﬁg Wh}’dmr%v@%ésnm% Lefliqlog n;d?%s?tgiho@ffg bh&AL adsivt r}f& A8 P.X4

ronboti c or a est syste
promatdampﬂre@rablyhmeil}bmstldenwredoamtptmbmbtatlc atEse ca_ﬁ barused for the

ti-th otic agen f.ol | ow the invention
preveom. St fenReany SEruonaidialiniareon, SfeRERIL of satliigcardial
infarcehd sequences, nucleic acid sequences and the
exanples. Yet, no limtation of the

In a preferred embodiment, the activity of the P,X4 promoter comprising C at position
1002 of SEQ ID NO:1, in particular in a cell comprising C on one or both alleles of the
P2X4 promoter, is determined and compared to the activity of the P2X promoter
comprising T at position 1002, and an anti-thrombotic agent is identified as a test
compound which reverses the effect of C at position 1002 on the activity of the P2Xj

promoter. Preferably, the thus identified anti-thrombotic agent can be used for the

' prevention or the therapy of PVD.
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invention is intended by the details of the exanples.

Rat her, the invention pertains to any enbodi nent which
woanprwsas details which are not explicitly merCramere@®s/002761

in the exanples herein, but which the skilled person

finds w thout undue effort. BPescription of the

sequences SEQ ID NO 1 conprises the DNA sequence of

the P2X1 pronoter avail abl e under the Accessi on No.

B p Ao el A g T o v o s

medI(mrﬁehabd:mpﬂsﬁh@ratﬂb@st&ﬂ@éﬁﬂx-ﬂﬁfoﬂﬂ;ot@égé}ﬂ?orailhetm@phlﬂakls or
Protei n Database. SEQ ID NO 3 coyrl ses the sequenc

treatrggntzof thrembetic édﬁﬂ%ﬁe@[&f@@bﬂbﬁf B¥ b siiokenty Rariicular TiA or PRIND,

and of %‘ﬁ K@ﬂi&ariﬁ%‘lﬁgﬁﬁ? % gr[ég%ﬁﬁ'i sé% %érl)pWotgggd]?lgﬂféreﬂoé%erem the

anti-tfid490eti2afentos detectbiBIsirrethecPLR, W@#Oaﬁan@i@th@mventlon
nprl ses the slglguence of , a, se

pfefeglghg Bladhe Nt bYoMepPHE RURNhIS @%C?@quéhe énefhod jf the invention
of sc@é%ﬁqo(%f&lgp{ gﬁt,_ﬂ?{op@ﬁt% Lenp04 of SEQ ID NO'1 , which
'S

at ed |rect|onrelat|veto SEQ I D NG 3
on the conpl emsntary strand. SEQID NO 4 is the
03|t|on 472- 289

ntisensg EQ D .NO 1 . .
Afu ”%EbaPBeRk?éLE ?‘?%té V?W@%%‘%ﬂ%@w@@ é ‘? P?&‘{e”t'm‘g an anti-
th ronﬂb'o'n@:oéptréﬂo 1t %\g}glr:ﬁ g:taﬁ gj:_gasllfl’ste%cg nd?‘%@dz W?é@g%&ﬁ%&ﬁk%%iaﬁgutfcﬁ?eatment of an
individiGalshaving espreditposidiondsi dévefo b tgostotic rdisiEz@e, PomMprising the steps
es t he se uenc

SEO.LLD NO 6 i
of: (aliaeguing @i ndE e NEYnG AP realSoesion by feReas dhrarppotic disease,
usmg'?ﬁé'm@ﬂﬂi@éﬁheaére%’ﬁt' |h{/@|ﬁhc7r§fbrq’<ﬁer§ﬁ nb%lﬂl\@di\ndudlﬁﬁa‘?/mgsa

is located in the 3" -direction relative to
predlmoslmn todpvelopriheombetic diseasstand (b NdJeatlfymgtmantl-thrombotlc

agen Ebt %rt]rS etl%‘ébﬁﬂ%??@élgg \giélagn e 784 (t)la qS p&\e lnventlon of

screefir gw anfiitei misdtictkieritm ni ng the sequence of the
pronoter at position 838 of SEQID NO1 . SEQID

NQ 7 corresponds to position 818-837 in SEQ ID
Another aspect of the present invention refers to a method of adapting a therapeutic or

prophylactic dose of an anti-thrombotic agent, comprising the steps of: (a) identifying
an individual having a predisposition to develop thrombotic disease, using the method
of the present invention for identifying an individual having a predisposition to develop
thrombotic disease, (b) identifying an anti-thrombotic agent for the treatment of said
individual, using the method of the present invention of screening for an anti-
thrombotic agent, and (c) selecting a therapeutically or prophylactically effective dose
of said anti-thrombotic agent for said individual. |

In addition, the invention refers to any further uses of the P2X4 promoter variants of the
invention, wherein thrombotic diseases or their predisposition is diagnosed, or

treatments are provided.

A further aspect of the present invention refers to the use of the P2X4 promoter variants

of the invention for the development of a method or test system for the diagnosis of a
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NO1 . SEQID NO 8 conprises the sequence of a second
ol i gonucl eoti de for determ ning the sequence of the
we2)is5/pf@eot er at position 838 of SEQ I D NO 1 PCwriPedws/002761
is located in the 3 -direction relative to SEQ ID NGO 7
on the conplenentary strand. 1SEQ ID NO. 8 is the
antisense Strang to position 1003-1022 of SEQ ID NGO 1
SEQ I D NO 9 conprises the sequence of a first

oo G| SR 7m0 5% oS BRARS Blorklsgponin o
an anidhtornbotic pgadt d meftas] oF st 81 8ted3Tori ide M InglarNAdividual which

SEQ I D NQ, 10 conpri ses the sequence of a .second .
can bg)trepiad WikRn aptirtirormBets apanh gr eHactglentest systeefor adapting a

' ; i td NG 1 , which

theraPédiic 8 BFhflackc ! df Alan®draMincticbadhe] SEQ ID NO 9
on the conplenmentary strand. SEQ ID NO 10 is the

isense Strang to position, 1003-1022 in SEQ ID NO 1 |, .

In theBllod At EhesInvEmtionds BRsper insre sl whts reidsenderio amino acid
Py ¢ / . ot

o o aUeRCo8 BB (ha SyeRaBY] Fet, POANAE e
inventiosiis indersdast by likke detdilsarfitie £xamBes) Rathke) the:inwition pertains to

any oA iR i oS- BBl R AR e Tk VP sioryared  the
examgre%%r@m UG/ HIEIE tHOSRIRYE PRPsIPfind S WRhBatUnd @ bABk:
2Xi C304T refers to a group of persons carrying a

cytidine (C) at position 304 on one allele of the P2Xi

thym dine (T) at position 304 on the other
Descrgﬁbz" @%@aﬁer@égf%f gene. These persons are
het erocygous for this P2Xi variant. P2Xi T304T refers

to a qroup of persons carrying a thymdine (T) at _
SEQ [ 8Q1lon 30g0mprises iheONA sequened ot HisxP2¥epeomates auailable

G640 1 ef er UG DEGRETRrBin N 25T 474 g NeB RUoteotide
guanosi ne (Bhtalbagmsition 764 on both alleles of the

P2Xi gene. These persons are honocygous for this P2Xi )
SEQ {RNQ#: . P2semprisssthe aergo BEidsequRiFwef herRanprotein, available

carrying a Gy4Lrteatldsstin R3S 's71937 H4he NCBI Protein Database.

SEQ ID NO:3 comprises the sequence of a first oligonucleotide for determining
the sequence of the P,X4 promoter at position 304 of SEQ ID
NO:1. SEQ ID NO:3 corresponds to position 62490-62507 of the
NCBI sequence AC005940.3.

SEQ ID NO:4 comprises the sequence of a second oligonucleotide for

‘ determining the sequence of the P2X; promoter at position 304 of

SEQ ID NO:1, which is located in the 3’-direction relative to SEQ |
ID NO:3 on the complementary strand. SEQ ID NO:4 is the
antisense strang to position 472-289 of SEQ ID NO:1.

SEQ ID NO:5 comprises the sequence of a first oligonucleotide for determining
the sequence of the P2X4 promoter at position 764 of SEQ ID
NO:1. SEQ ID NO:5 corresponds to position 618-635 in SEQ ID
NO:1.
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on one allele of the P2Xi gene and carrying a

guanosine (G at position 764 on the other allele of
wOheosR33G42 gene. These persons are het er ocygousPEDEPRIDES02761

P2Xi variant. - P2Xi C764C refers to a group of

persons carrying a cytidine {¢€) at position 764 on

both alleles of the P Xi gene. These persons are

honocygous forthis P2Xi variant. P2Xi T838T refers to

sEQ D NP8 s BRI R pdafthct ofd Reepikolidenilieqia for

‘persons ar edétermrmmufe fseqUéﬂin@oP&P& PRy prmﬁotePaKposntuon 764 of
T838G refers _to g}goup of persons carry

t hym di ne (%Qﬂl@ pBxT « W@I'P"B@S"%@itegd@ the |3e|dé’e§1ﬂom Felative to SEQ
P2Xi

other “al Ter® S PREE inoRndipRE Sk AP ST 6% the

het er ocy gousntisenststrarigRis positiom iy 5-FEXof SEEBIB Ng:¢i s

roup of persons carr uangsi ne
SEQ [J:gl;‘fqgon YBE”%%%W%W%F%LC fa% %é‘ﬂ 'ﬂ@”ﬂ@ﬁ@gldqws@tefm'“'ng
persons ar AR f,
T1002T ref gtrg to agg(?o%&gﬁ% 2p(1e ggﬁ@%ﬁ;ﬁ%@ﬁon 83§%¥SEQ D
t hym di ne (NP:htSpQdDt Néin7 ooz spondstih paisitisine®1 &837 tie SEQ ID
P2Xi gene. Tgeﬁe persons are honocygous for this P2Xi
vari ant. P2 ‘002C refers to a group of persons
carrying a thymdine (T) at position 1002 on one
allele of the P2Xi gene and a cytidine (C) at position
SEQ DNO:8n t hecamprsesathieesequenaenef @Bﬁt;ong@oﬁgomluéeetide for -

persons are, heterocygous for this, P2 varla

C002C 1 of HEBHBIrG iR Souiens bhite Say Biamiplat al position 836 of
cytidine (Q@GEa IDPRD:1] WhicHBdo84telqhha 3 -air8etion rélﬂﬁ\/e to SEQ
P2Xi gene. These persons are honobcygous for this Xi

vari ant. Thi® Neur osithel @mpbnmtaaestp@mq/@E@HDsNQ 8 is the

(SNPs) i den P
| nvest i gat ctissie g orPasud JTBaElear o SEG HERG:.
determ ne the association of these genetic variations
with the clinical %rrptoms of these patients

SEQ BeNRBi on oforspriggs m&ﬂﬁ@éﬂﬁQ%Ofp@IﬁWlﬁﬁnyﬁI@O(l@de@) dejfgrmining
DNA sequen
pr onot er ofﬁ?‘te ﬁée%%ibé Oﬁgg p?gh%?§‘r éMa‘S ﬁbﬁgwﬁﬂ% of SEQID
follow ng ONOgDrfBIEQGDI f\m}?gn:fdrmds]to gositidn®18-837 in SEQ ID
detection of the nucleotide variation fromCto T at
position 304Gh the P2Xi pronot er sequence, the

I ng p : e | ] :
SEQ I[‘z Sl‘élﬁguenc‘ééfﬁ@ﬁ%%%% %’&@&ce"‘@i’ 5ReBbRd REONEDebfi®or
determining the sequence of the P2X4 promoter at position 1002 of

SEQ ID NO:1, which is located in the 3'-direction relative to SEQ
ID NO:9 on the complementary strand. SEQ ID NO:10 is the
antisense strang to position 1003-1022 in SEQ ID NO:1.
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AC005940. 3 i s the nunber of a sequence deposited in

t he NCBI dat abase of a genom c clone, which conprises
weeosdmpEs upstream of the P2Xi pronoter. Base#ComPRiwano2761

sequence, it is possible to design an oligonucleotide

whi ch can be used for the anphification of that region

which allows identification of P2Xi pronoter variants

at position 304. In contrast, AFl 77472.1 is the

quence of the P2Xi gene which has
Descﬂge feg{)es%%plgg the NCBI database and which

conprises the pronoter region and parts of the coding

region. 5' - GAAAAGCCCATGACACCC S
AbbreyviatgnsusstiortheRaknDrEoterpgiianie det ection of the

nucl eotide variation fromGto C at position 764 in

the P2Xi pronoter sequence, the followi ng priners were
The fo&caﬂmgvﬁbhrévnm&oms ey iisesd] V\fh@mn‘S&@ indiddted positions refer to the

- CCTGGCATCTCTATCCCCCA- S 3.
positipgs q-{%e BB%E%‘“&CESHQ N@feot i de variation from T

t
" e SRR Elo ol it Sent BRI ey BERERE) & position 304
on bdth aitel8E@fItie ReK1gene. mmmﬁﬁy@us for this P2X1 variant.
%ﬁgg@@b\ CTCECC- S 4. For the dete %& i
"PIETS 4P AFHOHP SPErEaNTCaTYRgS? EV4ing 662 af Rosition 304
on oﬁehﬁlle‘?@&tlﬁ PW é‘éné&ﬁ&‘%r’cﬁ?mla*ﬂ% E(ﬁ‘?'alt BWsﬁ?l%nFHOéerﬁ th&Bftfer allele of

used, which were derived TromS

the szwmmmﬁ@ze{w@o}rawaerocwﬁwwm S

- bR TRl B Bt Pebena SarYiRar Sty iee @yat position 304

on bd?h @llele!of ithel PSRY gEnd et iede E@%dr%a&@rﬁo?nél%ﬁjbd%? thiE POX, variant.
| i ed Bi osystens (Foster Cty, ng genom c

- 1 G84G refaepcel aigon @ﬂ@mnamrrymg Fgyaposinee(@)sat position
ron QAR Pl S i 200, L S3E R s o

variai2O ad 5 ml . PCR anplification programfor genotyping

- P2X1 C764G refers to a group of persons carrying a cytidine (C) at position 764
on one allele of the P2X; gene and carrying a guanosine (G) at position 764 on the
other allele of the P2X1 gene. These persons are heterocygous for this P2X; variant.

- P2Xy C764C refers to a group of persons carrying a cytidine (C) at position 764
on both alleles of the P,X; gene. These persons are homocygous for this P2X4 variant.
- P2X4 T838T refers to a group of persons carrying a thymidine (T) at position 838
on both alleles of the P2X4 gene. These persons are homocygous for this P2X; variant.
- P2X1 T838G refers to a group of persons carrying a thymidine (T) at position
838 on one allele of the P2X4 gene and a guanosine (G) at position 838 on the other
allele of the P2X4 gene. These persons are heterocygous for this P2X; variant.

- P2X1 G838G refers to a group of persons carrying a guanosine (G) at position
838 on both alleles of the P2X; gene. These persons are homocygous for this P2X4
variant.

- P2X4 T1002T refers to a group of persons carrying a thymidine (T) at position

1002 on both alleles of the P2Xs gene. These persons are homocygous for this P2X4

variant.
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1 cycle conprising: 950C for 10 mn; followed by 2

cycles, each conprising: 95C for 30 sec, followed by
woQoG/bse230 sec; followed by 2 cycles, each PCT/EP2005/002761

conprising: 95C for 30 sec, followed by 65C for 30

sec; followed by 2 cycles, e@dch conprising: 95C for 30

sec, followed by 600C for 30 sec; followed by 40

cycl es, each conprising: 95C for 30 sec, followed by

S5&0yf foll f oL o
o TIOPC R 0L YR oo R oSy At Gt postion
1002 foor or3d akbede .of BERPaXpyene faad iamytiﬂinmpl)r}af positieque0Riargthle other

960C for 2 min; follo

aueue%w%é’z%éhélﬂ%e REISENS §ETNeRIOGYI QUs ?&ﬁb%y%s%avaﬁant.
- P 10028 s 102 arB i BhrebHs cdtbyard Pidife (&G position

1002 foor b adletes dfrthe WXs gehet TiresepesnosngrephardacygouEhfer this P2X;
._sequences were first analyzed using the Sequence
vanall ;| ysi s Software (Applied Bi osystens, Foster City,
USA) in order to obtain crude data. The crude data
wer e processed using Phred, Phrap, Polyphred and
The faunsiagle-micledtiderpelymorplusysH &P % idie atitied th tvecP2X1 promoter

regiof WALE AT htetn 3 it TARE hedlenlsan OB deleamine the

assodiafioh btHeRbajdmetic WakiBtigh OWRN BhO tlididAf spabtdfis of Tr%ﬁée;taétients.

i ndicates the characteristics of the group of patien

in which the genetic variants at the positions 304,

764, 838 and 1002 of SEQID NO'1 in the pronoter

region of the P2X1 were anal yzed. Tab. 1 *Medi ans and
Deteddony &1l dieglelfdcidSHdEBIPmarphisths IS RSP sh sy ONH sédudricena®élysis

P2X1 variants in the analyzed group of patients

referring to the indicated positions according to SEQ

Concls oo L8 SHrORER 8 e sl b e

following oligonucleotide primers:

S

1. For the detection of the nucleotide variation from C to T at position 304 in the
P2X4 promoter sequence, the following primers were used, which are derived
from the sequence AC005940.3:

AC005940.3 is the number of a sequence depaosited in the NCBI database of a
genomic clone, which comprises sequences upstream of the P2X; promoter.
Based on that sequence, it is possible to design an oligonucleotide which can
be used for the amplification of that region which allows identification of P2Xj
promoter variants at position 304. In contrast, AF177472.1 is the number of that
sequence of the P2X4 gene which has been deposited in the NCB! database and
which comprises the promoter region and parts of the coding region.
5-GAAAAGCCCATGACACCC-3’

5'-CAACACGGGACAGAGAAC-3’
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Patients (n) 674 596 119 15 P2X1 Gr64G P2X1 Gr64C P2X1
C764C Patients (n) 685 595 119 5 P2X1 T838T P2X1 T838G
WO2NE/0@3ABG Patients (n) 1128 243 17 16 P2X1 TRODEP2005/002761

P2X1 T1002C P2X1 C1002C Patients (n) 410 669 299 17
Tabl e 3 indicates the associpati on of the indicated
P2Xi variants according to SEQID NO1 with the
clinical endpoints in the analyzed group of patients.

e o : it i ndi ini .
2. ohgr M ElecBbn BRI CAlArattc (histol WX P FEpBSkiBh 74 n the
t FeXapadiotet sgqaence] the &liowin§ pimers wWeaa gk d, wictoivere derived
Pg_D was observed, depending on the presence and the
n

RAePES IANQTes conprising a T at position 304 or,
respectively, the presence and the nunber of alleles
conprising a C at position 764 in the pronoter of the
PEXGAFEBEGATG@AGATIANI G’ r educed ri sk of

SLr | T rved in patients carrying P2X
[ T%gﬁﬁggp%-’-é%é@fz?ﬁp‘r%cr eased risk for the
occurrence of an early nyocardial infarction (defined

as nyocardial infarction in wonen < 55 years and nen <
3. 66oythe dptedtipe of theonudeetide eartativn faord T he Chatpesitioh 838 in the

PR BB S e 1R DHEReE ey OTRSE e
OfoWs BT O No:HVD depends on the presence and the

nunber of alleles conprising a C at position 1002 in
the pronoter of the P2Xi gene. On the basis of these

asspcd At} i be concl uded that genetic
v§r'§§%§i&$’§§m¢rtréﬁ%egl on of the P2Xi gene
hgL e GOAAETCEAGCTORGGEM-F he occurrence and the
frequency of cardiovascul ar and thronbotic

di seases.Clains: 1. A nethod of diagnosis of a

4. CEROMIERREEBR " el B, ARG TrL 155 B posiiqn 002 in the

omgXabrerheterfseqhend®) xhe ﬂfn@mm%grimeré Qaste Wed)R¢hioh widre derived
positions 304, 764, 838, or 1002 of SEQID NO 1 ,

aﬁ@%SE@))D&@'@im ning the amount of the P2X1 protein
in a tissue sanple from an individual.

5’-GGAACTCAGAGCCTCCTTCC-3
5’-GGCAAGATGGAGCTCTGGCC-3

The genomic regions were amplified using the above-identified oligonucleotide primers

in the PCR protocol indicated below.

The reagents used were from Applied Biosystems (Foster City, USA):

20 ng genomic DNA; 1 unit TaqGold DNA polymerase; 1x Taq pdlymerase buffer; 500
puM dNTPs; 2.5 mM MgCly; 200 nM of each amplification primer pair (sequences under
1.and 2.); H20 ad 5 pl.
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2. The method according to claim1, wherein T at
position 304 on at |east one allele, preferably on
woavds/oabdsel es, is indicative of an increased rPEkK/E®L005/002761

peri pheral vascul ar disease (PVD). 3. The nethod

according to claim1, wherei23 C at position 764 on at

| east one allele, preferably on . both alleles, is

i ndicative of an increased risk of peripheral vascul ar

[ ; d according to claiml1,
PCR\%@@?%I@@@QT%@ ftoE_QSnzgfghfﬁgn both alleles, or C at

position 764 on both alleles is indicative of a

educed risk of stroke, artic &ar, of transitory
1 Cyc[%%‘?\'@ﬁf‘%’nﬂttack (TIA) or plgg éﬁ@%ﬂ f¥0ersi bl e ischenic

I I Ngke ' .
oloRP205bE8! o8 bibrFE! 0o 8o PIBR P Shor 20 oo

follompmisby RPaycle8deach comtpdsaingy e 96fCdar 80 see,abédwed dhy 65°C for 30 sec;
6. The net hod acco

follovid 8% 8icylss. 8980 BPMBSNEas PoudonEp spe, Pkl P38 G hor 30 sec:
followkf By ablc§LRS,; ehén b&%bﬁﬁhb\/@S@é f@f‘%@ %6&%11&%8 '(5)3}(59$C for 30 sec,

pr emat ure myocardi al’” | nfarction .
according to claim1, V\herfelltnwejdélyiﬂaﬁﬁqraﬁ sB802 on at
| east ,one allele referab h .alleles
follo By 48068 A RinGIc e ed 72 SROBT0 fuf (fiRREH Bh24: far 30 sec.
di sease (PVD).8. The nethod according to at | east one
of claims 1 to 7, wherein the sequence of the P2Xi
pronoter is determned at two, three, or all of the

PoR 3R AR Plterhidcapiintly "C e, 1'(o b, wherei r

the sequence is determ ned by DNA sequenci ng accordi ng
to Sanger, and/or by PCR anpllfl cation of a P2X1
1 cycle 6@BPESING agnent conpri si 8§ &tfor 248iN; one of the

followfEby 30%3eES et famPgmaertoRfg S Tl BY SeEChop 10 sec.

9 wherein at i &ast one olfogowgdltgcammefo@qum SI ng SEQ
D NO3 or SEQID NO 4 is used for determ nin
f°”°"‘éﬁ§h%ﬂd‘é’°@f CQMARNI$IDHL pr omot’dr Cer paRin fQUﬁngat’Yoﬁ @é@' 30 sec.
IDNO 1, at |east one oligonucleotide conprising SEQ
IDNOS5 or SEQID NGO 6 is used for determ ning the
sequence of the P2Xi pronote r at position 764 of SEQ

I 1, . ,
Analys% gﬁhe sequencing products

The sequences were first analyzed using the Sequence Analysis Software (Applied
Biosystems, Foster City, USA) in order to obtain crudé data. The crude data were
processed using Phred, Phrap, Polyphred and Consed. Phred, Phrap, Polyphred and
Consed are software written by Phil Green of the Washington University
(http://www.genome.washington.edu).



at | east one oligonucleotide conprising SEQ O NO 7 or
SEQID NGO 8 is used for determ ning the sequence of
wOheosR33G42 pr onot er at position 838 of SEQ | D NECT/EP2005/002761
and/ or at |east one oligonucleotide conprising SEQID
NO 9 or SEQ ID NO 10 is use@4for determ ning the
sequence of the P2Xi pronoter at position 1002 of SEQ
IDNO1 . 11. The nethod according to at |east one of
b ai t j Si g, DNA

Exanfid Mo SHATRATHE! FgRau bl PAEEHEITTT oy, o

DNAm croarray hybridization or a Southern analysis.

12, The method according to at |east one of clains 1
Table; bingicatap fieFharastesisties @atwlsmp Qb Patigatspb ¥yhigh thegenetic

a
varlalétﬁrdé nbdp?%mgﬁsé gggeﬂ?zf ?@8?%9@'156 %Sggyﬁj.cﬁg in the promoter
5 regiod obthelR  Xyvereeanalyzad.ant i - P 2Xi antiserum anti- P2Xi
anti body or anti-P2Xi antibody-fragnment is used for

determ ning the anmount of the P2Xi protein, in

Tab. particular in a Western analysis or in an ELI SA
assay. 14. The nethod according to claim1l or 12,
wherein the amount of the P2Xi nRNA is determ ned and

nf +thp D’) | at 15
\w | CITC ] HI Ul \4I II = rw )
41 n the anount

i S ndi f‘QfJ v-e n-F

ha ormnnf
LELRLAZLER A %" \v A | ul

ki d
CITC— Ty

The nmet hod according to

nr

Bl ai m 14, whe

10

Tot |0T the Rl
anal ysi s,

WATolecure 1S
by a PCR anal

qrg@gr m ned Dy

Si S conprising an initial

a Northern
St

Gendef rever sq
di-fferenti

=FEn‘c'achri bi ng

di cnl Vv, and

#0@ nRNA nol e

lLvsi e or__hyv
5

28,8, by a

represent g

lM%‘hal di ffe;rle

,)

A=A}

328

anal ysi s.

oy X

113».1 The et hoo

=according
the P2Xi
t he amount

Age

to crarm 1 or
rotein is detg
of the P2Xi
to - claim 16\

orni ned and i s

wherei m t

(31,8490,7017. The net hod
vherein-the ac

fak|

€ activity of
i ndi cati ve of

ity—of the

BMI* poxi protein is determ néd-8 n a human|or aninal cell.
test| system conprl _ east [one nucl ei ¢ agi
(BOd%ﬁﬁ SQ or qligonucleotide aer’?ovvi’n,g determ ning the
Indexjequence df the P2Xi pronoter at position 304, the
seguence—gt—posi-tion 764 -—thesequence—at—position
High 838 gloodhe sequence at B34ition 1002 égASEQ I D NO. |
preséF'Fea ti ssye sanpl e obtaijned from an individual. 19.
he test gystem according to claim18|conprising at
Smokerast one |ol i gonucl eoti 4623 65,7
Angina pectoris 210 62.7
‘| Diabetics (ADA) 445 31,7
Cardiac 579 41,0
infarction
CAD (>20% 11087 78,8
stenosis)
Stroke 106 7,5

*Medians and Quartiles (Q1-Q3)
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conprising SEQID NGO 3 or SEQID NGO 4 for determ ning

t he sequence of the P2Xi
WOEMslbsdde 1

at

pronoter at position 304 of
| east one ol i gonucl eoti de CORPTIERR200§/002761

SEQID NO5 or SEQID NGO 6 for determi ning the
pronot e25 at position 764 of SEQ

sequence
IDNO1,

of the P2Xi
at

| east one ol igonucl eotide conprising SEQ

ID NO 7 or SEQID NO 8 for determ ning the sequence of

Tabl(lg1 %n@%ﬁe

! or at

t he P2Xi

preferably on both alleles,
i ncreased risk of periphera

%tﬂbuﬁt‘in
eas

one O

PP? 1u ea‘cliﬁé dg{hcegﬁ'p%hl(%dr@oégéfl%aﬁents

referfiiay %o the BiFgater NOsitiOns raccmteltrgm SEQJD: HO: $ duthenegXgbromoter

pronoter at position 1002 of SEQ ID NO 1 .

regiofly Use of the test systemaccording to claim18 or 19
for the diagnosis of a predisposition to devel op
thronbotic disease.2 1. The use according to claim 20,

Tab.\therein T at position 304 on at |east one allele,

is indicative of an
vascul ar di sease (PVD).

22. The 1
position
bot h aI I g

Ise accor di ng

PS%, GB0AC | ¢
=Ies is indi

To clraim2
P5K, c3047 |

U, wnherern

P X, TB0ATer ¢

cative of an i ncreased

FaWa¥alal \Wim)

’)') Than

et o

detedrmihed

HC O

Pat"%?"él%. ng

6? u\)bul ul T—

cl ai m 2(

Snerein 1

LAY o

é@ pOSItIOI

T504 on

both arrTe
i ndi cati

Pf)%,% 6?64&3 at

a _redud

ed risk

PFR?G‘TGQ@ Pqlc

e ¢
SstToke, 1 n j

[Telres 15
parti cul ar

Patieritst(njnsi

-eV-er el hl

685y ischem

a it ceham

695ttack (T

neurol oai cal

149 or prol q

deficit (PF

bged
- ND)— 24

The use ¢

TR TER o

FaXy FB38G ek

iG8I8G

pOSItIOﬂ

q

Patietts ().~

st roke.

ositTon

25. 1

Qg s~ Tdi
e use accar

ve of —a

C1?i[nq to cl

Bncreaseo
1|m20

Pati‘mﬁ?r(@hs e

wher ei n
bl

TPaX; PO8O2T or

v_on hoth gne

PX8T4002C

jjf?@ sk of pre

alleles |
#8Pur e myoc:

IR IC1002G
299 al

i nfa

el e,
e_of an

¢fion. 26.

The—use—accorti 'y to-charm AU wherermCat [JUbI tTon

1002 on at

all el es,

| east one all el e,

preferably on both one

is indicative of an increased risk of

er. pheral vascul ar, di sease (PVD). 27. A test syst

Tabl 3 ipRcalathaasosalion sk hinndicaied Pkt Fadatimacsatd DERSEQ ID
NO: Piith 108 ¥linig5l ﬂonﬁ@% t%‘%h?ﬁ?@%@%at e‘?ﬁs The number of

determning t anount ein
patients in which the mdlcated clinical endpoint was observed is glven in percent.

Tab. 3

P2X4 genotype

P2X4 C304C P2X4 C304T P2X4 T304T
PVD 7,27% 9,90% 13,45%
Stroke/PRIND/TIA 7.27% 8,89% 2,52%

P2X1 G764G P2X1 G764C P.X4 C764C
PVD 7,01% 10,08% 13,45%
Stroke/PRIND/TIA 7,30% 8,91% 2,52%

P.X; T838T P.X; T838G P.X, G838G




a tissue sanple obtained froman individual. 28. Use

of the test systemaccording to claim?27 for the
wdizegrosd4s of a predi sposition to devel op thr oRODEP2005/002761

di sease. 29. The use according to claim 28, wherein an

altered anmobunt of the P2Xi peotein is indicative of an

i ndi vi dual whi ch can be prophylactically or

therapeutl cally treated with an anti -throrrbot| c agent.

ol vdal I cllll L.Ullpl I bl 'y Cll I Cabl ote Uf

Early T T orkl\&ygf’\é%géerg /rll 2304, C of 1@ o, POsi t i cn\;%@ T at
infarctioai ti on 838, jand/or C at posi tion 1002 of "’ (3 ID NO 1
31 A test qvqt emcomrising the -P2Xi |pronoter

vari ant accor dj PeX¢51602Tm :%(E2Mér0&2|$ t Ié’z,%&ﬂﬂ()&c

variant—dH tis=th tHrest e—protuet-
PVD 107 the af 1hel 40tk syet om A B g Lo % 5 for

the screening for an anti thronbotic agent. 337 A
met hod of screening for an anti-thronbotic agent,
wherein the nmethod conprises the steps of: (a)

e S5V B PP B o BEEPE B9l Bopencing

on the praéétde amd theanlibér @Falelsstcorapasing)a Tek PoBitiBh a4t e
activity of the P2Xi pronoter variant. 34. The net hod

respechivelyy thehpresgnes anthtd® mimbar ahaleles sompijsingiaGakposition 764 in

i gh- u nee f
the proth oy EF U B8 beri IRCRUINAR o HeR o ABOUP SFakPRIBATIA was
observeaninlpatieatdcdroying PP EGOWT ec PLX, G7 64ile Aapiegtdased risk for the
treatpent of an indi VI dual , having a predi sposition to

occurrgacR Pban eafly mhmcardigl ddfasdionEiaiinediasymyaeargial grfaggtion in

woma 5 FE5 G 2 0b Ve PUBhoRRY AN RSSERR bemoer of
allelesammlthlm@atToaB;bodibimsthm the promioter af the HoX, gome. Fh}ther an

increadd Gak iontRG 0o PAIaRes 3 A IAPeABE RIS dsRaNG—Ang e number of
aIIeIes'c%"ﬁ%n a® afp %lﬁ&ngﬁt)(?ﬁalrﬁfﬁe [ﬁ'@se O?Bf iR, FHRPONthe basis

at erapeutlc or pro ctic
of themssqciat@ntmtalyseag’eoan opnéluded thategesrteépsxambtl()ag in the

promolt Bhion arifi Fa: Bend: &t an ThoPgt B omeReuransg and the
frequeg@¥ at cér‘%ﬁtﬁias@ﬁl%r ahdalrbmbolicidisdases( P) identifying an

i -thrombotic agent for the treatment of said
ind|V|duaI usi ng
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the nethod according to at | east one of clains 33 or
34, and (c) selecting a therapeutically or

wonropliaetical |y effective dose of said anti PCT/EP2005/002761

t hrombotic agent for said individual. 37. Use of the
P2Xi pronmoter variant accordyng to claim30 for the
devel opnent of a nethod or test systemfor the

di agnosi s of a predisposition to devel op thronbotic

Clamg' sease, a method or test systemfor screening for an

-thronbotic agent, a nmethod or test systemfor
| dentifyi ng an individual which can be treated with an
anti-thronbotic agent, or a nmethod or test system for
adamethns of dingnragis of apredispesiting ltacdevelogdirnattotindisease,

ant.|.- oti c agent. SEQUENCE LI STI NG <110> Aventi s
Pﬁémg[ﬁ?schl and GmH <120> Met hod of Diagnosis of a

Pr&pdsteafiningdthd se bai¥ athsaxtbakidield sEpaP.X) q;rbﬁ@ter at least
Uses <130> V 2004/ 0018 <160> 10 <170> Patentln

ver s@tgnesobthepagitionsdirh ¥ 645888 <or 102 pinSE@1IB-NQshwand/or
. ° t
i?@gﬁé‘éﬁl‘g‘%@g@‘% %8&&9{}’%@ pibd gﬁ‘o‘%%gg agagact gac

aggggcca tgggcay tctgtgggtg

acccincatissueegamnplededrg arcindpéduatc cagccccagg gectggcetcc
120 tgcccagagc acttccagct catggctcgc cagcaagaag

actccttatc agccttaagg 180 gtggggcggc tccgacgaca

I99eGHLGYY &%ﬁ'&lﬂ@?@%la@r% W&%tn G 8§1ﬂ ?Oﬁfi&% least one

t gaaccicca gtaccatccc ggg gagct -9g9 aac
ctagelgcpteggrﬂﬂ)ﬁonﬁiomblteies isticdieathegel YYygret@lrisk of peripheral

t C tccagctctg aggagccaac 360 gtgggaccct
cggggﬁggé@eea%zfg}{b&g t gt t cagggc ccgagct ggg ggt gggaagg
420 gaaggcaggg actgcagagg tgctgtgccc ccgactcatt
gggggcctcc agttctctgt 480 cccgagttgc tgagacccat

cdbetryetpag accoediag do alajmat gdzerain Cat poaitivac/&Uon at least one
allele, preferably on both alleles, is indicative of an increased risk of peripheral

vascular disease (PVD).

The method according to claim 1, wherein T at position 304 on both alleles, or C
at position 764 on both alleles is indicative of a reducéd risk of stroke, in
particular of transitory ischemic attack (TIA) or prolonged reversible ischemic
neurological deficit (PRIND).

The method according to claim 1, wherein C at position 304, or G at position

764 is indicative of an increased risk of stroke.

The fnethod according to claim 1, wherein T at position 838 on at least one
allele, preferably on both alleles, is indicative of an increased risk of premature
myocardial infarction.

The method according to claim 1, wherein C at position 1002 on at least one
allele, preferably on both alleles, is indicative of an increased risk of peripheral
vascular disease (PVD).
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30

10.

11.

12.

13.

cccaatttac agatgaggca acaggctcgg agaggcaagg tgacacccag
cccccacagc 600 caagaagt gg cagagccagg gatctccgag

wgtemggsd4et ctcggctggt cttgggcccc 660 ccat ggcaeCT/EP2005/002761

ggt gacggat gtggtgctgg tcttggctgg gcacctgcca cctctctccc
720 tctgatggtg gcccccggca ggacagacag tgggagagga
gaggt ggggg at agagatgc 780 cagct cagca ccgaggttga
ccgggcacgg ccaggctgga actcagagcc tccttcctct 840

JB8 G PR O A R0 PE AP SRS, i sl hdeonco of

fHecREX{ pragnstas isodste aairgddit ¢@6 90ioe 8 60 @il B ¢e€ Positions 304, 764,
at ct gaggag actccagctt cccccaggcc ctggccagag ctccatcttg

888001 ttttg gggggaggat aacttgagga gtcgactgag
agctttatct ttgcccctgt 1080 gacgggtggc ctgtggtttc
ctgccaacaa ctcctgtttc cggaggccca acaaggccca 1140

FTheageihoda@oediog 4o ayldasygne bfiglirast Y3918 ahereimabeagetience is

ccgccgcatc 1200 tatctttggg aatttatttg tccat
dsee dace

TR by biNdyseauencipd ebreringior Seagiceadigagy PCR

PRTREAR T of S FRRYBARNON fEtmidift 2oRbASAY Al ledariiet R
positions 884, §6483% gyal (023D payticdac agaa AgqManaeCR analysis.

t cgacgt ggg tggtggcacc cggctcaccc tgagagcaga 1440

ggccgt gcag ggggct cagt tctgagcccc agccggeccca ccat ggcacg

. GoREHD WA BB
T S S M de sy e Sl egleots
Gmprising EQ A N&:Ploe SEQ IPINO @l is wsSad fdr detémitingMh®e sequence

Thr, Pra, Ar t Val Leu s,Lys Va] 4 vy

Ghine Pakarbpeoisnsenestiv S0k of BEd B NEEY dledshent o1
Yidorydledtile &érﬁp%ing SEQ INNOZPorA8EQ 1IBROLES d¥éd fr U

LyS Ay Tyr G n Thi Ser-ser Gy Leu |l i e Ser ser 50
gstedmining the sequence of the P,X4 promote r at position 764 of SEQ ID NO:1,
at least one oligonucleotide comprising SEQ ID NO:7 or SEQ ID NO:8 is used
for determining the sequence of the P2X; prom oter at position 838 of SEQ ID
NO:1, and/or at least one oligonucleotide comprising SEQ ID NO:9 or SEQ ID
NO:10 is used for determining the sequence of the P2X4 promoter at position

1002 of SEQ ID NO:1.

The method according to at least one of claims 1 to 8 comprising
pyrosequencing, DNA sequencing with the help of mass spectroscopy, a DNA-
microarray hybridization or a Southern analysis.

The method according to at least one of claims 1 to 1;I, wherein an altered
amount of the P2X; protein is indicative of a predisposition to develop thrombotic

disease.

The method according to claim 1 or 12, wherei n an anti-P2X; antiserum, anti-
P2X; antibody or anti-P2X; antibody-fragment iss used for determining the
amount of the P2X4 protein, in particular in a W estern analysis or in an ELISA

assay.
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14.

15.

16.

17.

18.

19.

20.

| 28pReTeYREedrANSd

Val Ser Val Lys Leu Lys Ay Leu Ala Val Thr G n Leu
Pro Ay Leu 65 70 75 80 Ay Pro G n Val Trp Asp Val

wahesAep4Iyr Val Phe Pro Ala Gn Gy 8 5 90 95rESEPE®N002761

Ser Phe Val Val Met Thr Asn Phe | i e Val Thr Pro Lys
G n 100 105 110 Thr Gn Ay J2iyr cys Ala d u H s Pro
d udy dy |l i ecys Lys @ u 115 120 125 Asp Ser
@y Cys Thr Pro Ay Lys Ala Lys Arg Lys Ala Gn Ay

bRt WinG ¥ 5 e SRy faox mn

Giy/ddtepmingl andisVadicgtivel oible ABBUASHS therPIX,iprétdii.o Arg
Pro 165 170 175 Ala Leu Leu Arg @ u Ala G u Asn Phe

Thr Leu Phe lie Lys Asn Ser 180 185 190 | i e Ser Phe

P . ]

" gBedhfrBRtactang to il viielbheftovftorde Hrgfjattnolecute

Pieedéterminedsby BNdrtherhianalydid) byl PER aRalgsisetongyrisiky an initial

Val Phe Gn Leu Ay.Tyr ValL Val Gn 3 u Ser dy225
lpinioeqBRNRalesiiey by iditepstigidsplay

i d : heicASp Trp H' s
cgﬁéa@,c?’ﬁgbyiﬁﬁé%ﬁoﬁ?'%gnﬁgn%'ﬁg Pro 260
265 270 lie Tyr AQu Phe Hs Ay Leu Tyr Gu Gu Lys

Pro,d Phe

AT ARgthadamsesdingio SIAMALAr EsWhareIngTP G5iNibi th 21 protein

3@0determined and is indicative of the amount of the P2X4 protein.

The method according to claim 16, wherein the activity of the P.X; protein is

determined in a human or animal cell.

A test system comprising at least one nucleic acid probe or oIigonUcIeotide
allowing determining the sequence of the P2X1 promoter at position 304, the
sequence at position 764, the sequence at position 838, or the sequence at
position 1002 of SEQ ID NO:1 in a tiésue sample obtained from an individual.

The test system according to claim 18 comprising at least one oligonucleotide
comprising SEQ ID NO:3 or SEQ ID NO:4 for determining the sequence of the
P.X4 promoter at position 304 of SEQ ID NO:1, at least one oligonucleotide
comprising SEQ ID NO:5 or SEQ ID NO:6 for determining the sequence of the
P2X4 promoter at position 764 of SEQ ID NO:1, at least one oligonucleotide
comprising SEQ ID NO:7 or SEQ ID NO:8 for determining the sequence of the
P2X4 promoter at poéition 838 of SEQ ID NO:1, and/or at least one
oligonucleotide comprising SEQ ID NO:9 or SEQ ID NO:10 for determining the
sequence of the P2Xy promoter at position 1002 of SEQ ID NO:1.

Use of the test system according to claim 18 or 19 for the diagnosis of a

predisposition to develop thrombotic disease.
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Arg H s Leu Phe
Leu Val Asp 305
wopslooss4ki e Pro
Ser Ay lie Ay
Asp Leu Leu 340
Arg Hi's Tyr Tyr
Tyr Ala A u Asp

Lys Val
310 315
Thr Met
lie Phe
345 350
Lys G n
Met d

et S o2

Phe
320
Thr
Ay
Leu
Lys
Pro

Gy lie Arg Phe Asp lie
Gy Lys Ala Ay Lys Phe
Thr Iie Ay 325 3BOT&B2005/002761
Val Ala Thr Val Leu cys
Beu His lie Leu Pro Lys
Lys Phe 355 360 365 Lys .
Ay Ala Ala Qu Arg Asp

y
pe38h Bpohilon ot 1538 one alele

19refztably Db othldleldd) insiatition Df ahlcreds6@#ierefF pedApheral
tgacaccc 18 <210> 4 <211> 18 <212> DNA <213> Honp
sg\ﬁSEH@rQ%eéf"(\,@Qcacggga cagagaac 18 <210> 5 <211>
18 <212> DNA <213> Honp sapi ens <400> 5

The use according to claim 20, wherein C at position 764 on at least one allele

preferably on both alleles, is indicative of an increased risk of peripheral

vascular disease (PVD).

The use according to claim 20, wherein T at position 304 on both alleles, or C at

position 764 of both alleles is indicative of a 4reduced risk of stroke, in particular

of transitory ischemic attack (TIA) or prolonged reversible ischemic neurological

deficit (PRIND).

The use according to claim 20, wherein C at position 304 or G at position 764 is

indicative of an increased risk of stroke.

The use according to claim 20, wherein T at position 838 on at least one allele,

preferably on both one alleles, is indicative of an increased risk of premature

myocardial infarction.

The use according to claim 20, wherein C at position 1002 on at least one allele,

preferably on both one alleles, is indicative of an increased risk of peripheral

vascular disease (PVD).

A test system comprising at least one anti-P2X antiserum, anti-P,X; antibody,

or anti-P2X1 antibody-fragment for determining the amount, of the P2X protein in

a tissue sample obtained from an individual.

Use of the test system according to claim 27 for the diagnosis of a

predisposition to develop thrombotic disease.
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< %%>u§lao %co%@%‘get'ésc@?‘no%, v%lgerein an altered amount of the PoX; protein is

indicative of an individual which can be prophylactically or therapeutically
treated with an anti-thrombotic agent.

A P2X; promoter variant comprising at least one of T or C at position 304, C or
G at position 764, T at position 838, and/or C at position 1002 of SEQ ID NO:1.

A test system comprising the P.X1 promoter variant according to claim 30,

wherein the promoter variant directs the synthesis of a detectable product.

Use of the test system according to claim 31 for the screening for an anti-
thrombotic agent.

A method of screening for an anti-thrombotic agent, wherein the method
comprises the steps of:

(a) providing a P2X; promoter variant according to claim 30,

(b) bringing the P2X4 promoter variant into contact with a test compound, and
(c) determining the activity of the P2X; promoter variant.

AThe method according to claim 33 or 34 which is adapted to a high-throughput

screening of test compounds.

A method of identifying an anti-thrombotic agent which can be used for the

prophylactic or therapeutic treatment of an individual having a predisposition to

develop thrombotic disease, comprising the steps of:

(a) identifying an individual having a predisposition to develop thrombotic
disease, using the method according to at least one of claims 1 to 17, and

(b) identifying an anti-thrombotic agent for the treatment of said individual, using

the method according to at least one of claims 33 or 34.

A method of adapting a therapeutic or prophylactic dose of an anti-thrombotic
agent, comprising the steps of:
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37.

32

(a). identifying an individual having a predisposition to develop thrombotic
disease, using the method according to at least one of claims 1 to 17,

(b) identifying an anti-thrombotic agent for the treatment of said individual, using
the method according to at least one of claims 33 or 34, and |

(c) selectihg a therapeutically or prophylactically effective dose of said anti-

thrombotic agent for said individual.

Use of the P»X, promoter variant according to claim 30 for the development of a
method or test system for the diagnosis of a predisposition to develop
thrombotic disease, a method or test system for screening for an anti-thrombotic
agent, a method or test system for identifying an individual which can be treated
with an anti-thrombotic agent, or a method or test system for adapting a
therapeutic or prophylactic dose of an anti-thrombotic agent.



