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i Method of Diagnosis of a Predisposition to Devel op
Thronbotic Disease and its Uses The present invention
refers to a nmethod of diagnosis of a predisposition to
devel op 5 thronbotic disease, to test systens and
their use for the diagnosis of a predisposition to.
devel op thronbotic di sease, 1lto a PAX pronoter vari ant
and its use for screening for an anti-thronbotic
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t egaitedsest h an anti-thronbotic agent, or for adapting
a therapeutic or prophylactic dose of an
anti-thronbotic agent. ?10 Thronbotic di sease, such as.
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t A&hbot i ¢ di sease of an individual cannot be

~reliably determ ned. Therefore there is a need for new.
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test systens which allow to. reliably determ ne the.
phtRrespdsenly asmell nambienel dingnestic éésts ate aualiahle for determining the
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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 fo 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, itis
_desirable to provide a test system for convenient handling of a suitable method of



2 diagnosis, to provide a nethod and a test system
for screening for new anti-thronbotic agents, to
provi de a nmethod of identifying an anti-thronbotic
agent for the prophylactic or therapeutic treatnent
of an individual having a prediéposition to devel op
thronbotic disease, and to provide a nethod of
adapting a therapeutic or prophylactic dose of an 5
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erm ning the amount of the P2X1 protein
in a tissue sanple obtained from an individual. In
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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 therefare be claséiﬁed as so-called single_—nucleotid'e
polymorphisms (SNPs). Therefore, they are well suited as.diagnostic markers of a

predispdsition of an individual for developing thrombotic disease.

The single nucleotide polymorphisms (SNPs) in the P§X1 promotér have an impact on
_the amount of the P2X+ protein produced in the respective individual. Therefore,
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t he anmbunt of the P2X1 protein produced in the

respective individual. Therefore, 3 according to the

present invention, an altered anount of the P2X1

protein in a tissue sanple is the reliable marker for

t he predisposition to devel op thronbotic di sease. The
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u own that the P2X1 protein
It AT aibalPect PoRwadelig) v e Vasodiistory and
198ﬁp¢9>ilf6@ﬁve7¢ﬁezm® smo@h rhuscleh@:lIp (BB8 NB9g, N ABIYRMN07).
reference to positions within the nucl eot'i de sequence
of the P2X, pronoter is nmade. referring to SEQ ID
Naegentwhe Isegemce b tredsomotdr bethedyMega: araMiti dadtlod mutants have

4
N LatoPodtE g 1. b By At Mg pef77 472, nemi
cﬂﬁﬁﬁ@t@e@atﬁsasainlﬂmsameu shevudinat ecads s tive SERCE
contribute pivotally to the transcnption of the PoX; mRNA. Furthermore, it is known that
the P2X4 pratein is involved in thrombotic processes {J Exp Med 198(4):661-7, 2003). |

In the present invention, reference to positions within the nucleonde sequence of the
P2X4 promoter is made. referring to SEQ ID NO: 1 -which corresponds to the sequence
available under the Accession Number AF177472 at the NCBI Nudleotide Database.
Preferably, the P2X; 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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30 NO 2, which is avail able under the Accession Number
S71927 at the NCBI Protein Database. 4 1In the

present invention, previously unknown vari ations of

i ndi vi dual nucleotides in the P2X1 pronoter have been
observed, which are correlated to the predisposition

of an individual to devel op 4 hronbotic di sease. These

vari ations conprise the variation from Cto T at
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or veins and any associated clinical synptoms in any
part of the human or animal body,.in particular in

'hattye wegam inyentimrdiagnosts of opddighesitiadnpievslep thiombotic disease
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- disease (PVD), myocardial infarction, preferably early myocardial infarction, and '
+ stioke, in particular comprising transitory ischemic attack (TIA) and/or prolonged

reversible ischemic neurological deficit (PRIND). PVD comptises 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 peripherat atterial
disease, or PAD. Many people also refer to the condition as “hardening of the arteries.

Early myocardial infarction preferably refers fo any form of myaoacardial inf‘arctiC)n_

oceurring In people or animals at any age-prior to old age.
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become narrowed or clogged, and which is sonetines
call ed. peripheral arterial 30 disease, or PAD. Mny
people also refer to the condition as "hardeni ng of
the arteries.”™ Early nyocardial infarction preferably
refers to any formof nyocardial infarction occurring

in people or aninmals at any agé prior to old age. 5

The net hods of diagnosis of the invention preferably
refer toin vitro nethods of diagnosis, wherein a
t 188 methodsyaf diaggosis etithe iimventiomersfereldn refertovr vt muthads ef

bﬂﬁgn@f s, WHaréin Gl t%b&’é@émﬂé 'Jsoﬁseﬁowﬁ%ﬁ ‘FHE; 'b@gn F%tﬁm}éﬁtgg%dme body of

i agnosis of the I nvention.
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such as blood cells, in particular blood platelets,

red and/or white bIood cells, snmooth muscle cells,
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ive tissue.cells of any connective
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body fl ui ds, Part cul ar bl.ood, or any
PebpF R e, om ooy sHe SHmPiS.oF 215k mugre dupierRaTELRs, issue
lsfam;h@s o BfyeRgan, rmweehy oody ffdg, ndpam&u@l Wik Blobd &5 aa?ﬂoad
ercﬁj rfatue ?é‘?ﬂj;a g erab(lj¥ é mammal , preferab
FIUREAUGH YRRA. HERe: 5PiGa gn rticul ar a new born,
Chl|d adolescent adul t, or senescent hunan or -
ni human or, line ce
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fraaﬂnntal pesferablyyd Bumain\of ahgaa@momexam ﬁﬁﬂ:ct&&?laﬂﬁmpbd;rﬁrcﬂtl@
Bpleof a8 A TRy 2 T o e o
da latgnmosamtﬁtaaocmymh@esnatowte tajwtdmbmlmhfféﬂTMddéyte any
: rl].@r?é\?/l 03 anfrﬂgl %rrl%sf oggcl b’gh dn pgﬁl'c@euéar&\f lfrﬂ%n %&mal embryo or

detornt er conprising a variation fromCto T at .

position 304 of SEQ 25 ID NO 1 is indicative of an

i ncreased risk of peripheral vascul ar disease (PVD).
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04 o Ll.el es of hePZ
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allele of the P2X; 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).

' Preferabiy, the presence of the variation from Cto T at pos:tlon 304 on both a[leles of -

the P2Xy promoter is mdlcatlve of a further increased risk of PVD.

In a further preferred embodiment, the presence in a tissue sample of at ieast one _
allele of the P2Xy promoter comprising a variation from G to C at position 764 of SEQ
ID _NO:j is indicative of an increased risk of PVD. Preferably, the presence of the



In a further preferred enbodi nent, the presence in a
tissue sanple of at |east one 30 allele of the P2X1
pronoter conprising a variation fromGto C at
position 764 of SEQ ID NO 1 is indicative of an

i ncreased risk of PVD. Preferab%y, the presence of the
6 variation fromGto C at position 764 on both

all eles of the PzZX1 prom)ter is indicative of a

eEEARR IR SR &t hodlarbied Yrbath A1 PEBP SRXT pEeRS ndicative
T afta fpdbertm@aaséi BAFEVOSEQ I|D NO | on both alleles
of the P2X, pronoter, or the presence of the

~variation fromGto C at position 764 of SEQ ID NO 1
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of C on at least one allele of the P2X
prormter is indicative of an increased risk of.
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| east one allele of the P2X1 pronmoter conprising a T
20 at position 838 of SEQID NO 1 is indicative an
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risk of an early myocardial infarction is

_ praéPéF'BW §38 eSERJR NG SiarenteAT ingrepead ikl preature myocardial

Y §¥arctioh. BeRrMly, Qhe PRRAGYSMG: L Aftioh W@Fh 'ﬁ@) %R pssifién 838 on both
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alleles of the P>X4 promoter Is indicative of a further reduced nsk of eariy myocardial

infarction

In the present invention, the risk of an early myacardial infarction is pre_ferably the risk

‘of women having Iés_s 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
-aliele of the P2X; promoter comprising the variation from T to C at position 1002 c_;f _
SEQ ID NO:1 is indicative of an increased risk of PVD. Preferably, the presence of the
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In a further preferred enbodi nent, the presence in a
tissue sanple of at least one 30 allele of the P2X1
pronoter conprising the variation fromT to C at
position 1002 of SEQID NO 1 is indicative of an
increased risk of PVD. Preferably, the presence of the
7 variation fromT to C at pdsition 1002 on both
alleles of the P2X1 pronoter is indicative of a
further increased risk of PVD. In further preferred
eapalitindemo 3, tothet positjorA8e2 of betheaallPRX of fiien RpX guron®ter is indicative
han one position, preferably at
Sﬁ%ﬁ&gFﬂt F%%?dg?gg positions 304, 764, 838, or
1002 of SEQ I D NO 1. Preferably, t he sequence of both
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gletermined et open tedthirs of @ilwltloﬂ%%% d6fo83 B @@a@é BEE 1D-NO:1.

anal ysis of nucleic acids, in particular any DNA
sequenci ng protocol. based on the DNA sequenci ng
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h@ds@ﬁh@: 8 pRBitRhQ ¥4, 7%91 83@' oPXO(’J:Z Sijé@Q I[Z?‘ltlﬁéble% de@ﬂﬁ{ed using any
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{Pyrutdqupncing &8 SNPGéndhypingl Mutihdds s Eisd2D0s] 2 2: (3oned;

RIS or CON R oo 201ehSkd B Py 1 ol

Sxtagn. DOCENOA 5049)@3 - MiEbaitsfs i dardd eﬂmdmdbbﬁga/n‘fumpurpose

SRS S R0 PR AFELRLS or g

gwselsyentmmei&l fnghenha{wb af a ahtifleiidcld s2ad <fes $A novel MALDI-TOF

%B&? me hodo%gy }\Ia enqupmGge Qigéle nucf?eotu?e pdlyrr‘o g\‘}:sms &uﬁ%«: Acids
" Res. 2003 Dec 15; 31(24):e155; Digital genotyping using molecular affinity and mass

spectrometry, Nat Rev Genet. 2003 Dec; 4(1 2):1001-8).

In addition, the sequence of the PpX; promoter or of fragnments thereof comprising et‘
least one of the positions 304, 764, 838, or 1002 of SEQ 1D NO:1 can be determined

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

nucleotide variations, in particular any such method invohvsing complementary base
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In addi tion, the sequence of the P2X1 pronoter or of
fragnments thereof conprising at SO | east one of the
positions 304, 764, 838, or 1002 of SEQ I D NO 1 can
be determ ned wusing any sequence-specific nucleic
acid detection nmethod allow ng to detect single-

nucl eoti de variations, in part@cular any such net hod
i nvol vi ng conplenentary base 8 pairing. For exanple
the P2X1 pronoter variants of the invention can

dBeiHRY-dipriexamplepthiefids REENQIpraNapte £ theoAvantioryan §P dgtected in a
Obblgm@%b%ﬂhind@a&bh TECR) ﬁhih?%é&ubiéﬁtld@ﬁiﬂhéﬁs'a‘HéMn@ nf

a élp ment ong either, Cor Tis
pPESEHE! %ﬁu R5A oteh rag@pbily Eether€ orsT srsesant agposition

P8B4, teiithir G @ C ieipfdient érf {:erS[tIEn |754 F&'tﬁéﬁ“ﬂbr @tls B%leh! étﬁbosntlon 838,
esen 0si t

838, 5 or either [
CBYOCHITGES T 6 Reroent akdiastiat 10BE o SerdB N oMptRds o |
k pervamiingy POR a@é knc(vﬁﬁJrnftB@brt?CGﬁrékﬁtWr&obﬂs blereliar baology, edited by
d M Ausub@?[ds t al . fidn supr

ol ed b
AT I TR W ‘ used for
t fhe ddedotion bgmegfgxts bmrrRﬂéﬂvagéﬁﬁm;gféa Mﬁﬂquimg Uébue 88: 7276-
UC Cl €S,

RN AGARES, HoAra bR 7ody Biingty m PAANRoamaY SHPHE O
1ﬂ)etﬁatoe%1f lad?;;)(@brcﬂmﬂ@r)ﬁagmemﬁh@rf dithag (Igtgzr i bhs}éetﬁif at position 304,

er esent S| 0 er. -
ST 6 & Qs ey BL ST 4, BRI &b § pseat pL OGN io i, andior
atitheo FidriCois pBant atngisiion 1602 beSED lDrN@ﬂ c3n nfee.%ﬁt wﬁt:h the skilled

POSI t1on

R pork PR f0PEues Biioarayt g0d aEEomRidtB ey @ B UBose toolfor
oee medtifacetql it Géreg Epidentiall 2002uupp3H(1):4QD0; High-deasity genechip

HloehhdeSiE b o s RB bRy HarsERrg AR zoerge). Furtver,

~ pPalikerndiybagisatioAchss@ysocdiegmidatejc Bid tpectiesclllowidgiRe detection of the

Aacr on 0
tﬂwd si ngl e- nucl eoti de . pol yrmrphl ss of the P2X1
pronoter variants. of the invention may be used. 20
Preferably, the sequence of the P2X1 pronoter is o
dretarablipdtie sequenthlaf fedqth orowgotenis detaminedrin aDNA sequencing

T8 4 Blnkdst B oY AR EorB0R b FEBOE Mroreraply aTaqMan‘

dreR @Inﬁgeiﬁl.mﬁf@&ﬁ Ia@st@omlg@m@ommmmggssa IBENDBDrSEQ ID
p

D el S SRR o B0 S0

dﬂ@zjo neiog ebleastoreatigenyilentidSEQMPSINDSECOID 88D HTSE@IB NO:6 for

smﬁ&mﬂgﬂa ticﬁa 3I{r:}ﬁérph %%uf}ftﬁ? ﬁgb W%%m? e%% ?\95 ﬁgYn%fantlon may be

];c{?ert%rﬁg?l 5%%%@9‘5&% @Eﬁ%e f’%@ﬁ%ﬂ%‘%ﬁeﬁ’fat hgﬁtlcﬁ@&l & ﬁ@i[‘? NoO: 1, using

at least one oligonuclectide comprising SEQ ID NO: 7 or SEQ ID NO:8 for determining:
the sequence of the P2X{ promoter at position 838 of SEQ ID NO:1, and/or using at
least one oligonucleotide comprising SEQ iD NO:2 6r SEQ 1D NO:10 for determining
the sequence of the P2Xy promoter at position 1002 of SEQ ID NO:1. |

‘SEQ ID NO:3 corresponds to position 62490-62507 of the NCBI sequence
'AC005940.3. ' |




at | east one oligonucleotide conprising SEQ 1D NGO 7 or
SEQ ID NGO 8 for determning the sequence of the P2X1
pronoter at position 838 of SEQ ID NGO 1, and/or using
at | east one oligonucleotide conprising SEQ ID NO 9
or SEQID NO 10 for'determ ning the sequence of the
P2X1 pronoter at position 1002%f SEQ ID NO 1. 30 SEQ
I D NO 3 corresponds to position 62490-62507 of the
NCBl sequence A0005940.3. 9 SEQID NO 4 is the
a§ﬁ%’@n§@“§'ﬁ thgntissniosirandda payition 452889 SEBEQDDNGD.
SER D N DcHIshESRABGFS ki s 4in SEQ ID
NG S0 O NB'?%is ?’%S&'g%??iﬁﬁf??p&é?ﬁﬁg@?é-position
7 PECQBINGES isitrs anisgese; strangito)ppEiting? 75-¢84 pESEENBNGJ.
Pesd IO 1Sm@3gonds tS5RsHkibh BfB-837 | SEQIbINAP. 8 is the
antisense strang to position 1003-10 of QIDNO1
S 501 I8 Nigs thsr andisgpresstrandde epsitiom 10033182070 SEGHONOD!
NSED IDIEQ d3rEbAdk hpobiin 8M6BSERAPSERNHANG:1L © POSI ti on

1 - 10, i.n IDNO1. In a further preferred.
o REODHEGHO0 Texhntimersrodians e Resian - iezdr SEQEhESI s

- of a )10 predisposition to devel op thronbotic disease,

_-"-['}‘m

15

nt of the P2Xi protein in a tissue

d th -
. E\%*”té‘ﬁmggpfﬂ%&nﬁ%gmw"a?"% ihegpeliipd shterinyantion ofdiggnasis of a

't piedizboditian 10 d20a1Bp thibMbblediBERRE Bh alt8aHMAUAt of the P,X4 protein in

det.ermi ning the ampunt of the P2X, protein in a tissue
SAtTE sl b agitIVE Sf e RrediSersiisinb deHelop tyomeifiseee.
determning its presence in a tissue 15 sanple.
Preferably,. determ ning .the.anmount of the PA protein ,
b pBetnEEhEh At hihibg TrliRaiit oblhedti preaBings o figye sample
aprefanabily Fdzalisqsrdmt@in_nﬂngj g a@&?ﬁﬁr@;&%&?ﬁ@ﬁ%re@&ﬁeMﬁ h¥issue

0 SS usi.ng,.an anti - — antiserumqr an _
ez iy t“&mqt%ngﬁelﬁ’gghamie'%hw%'ﬁaﬁamme
asumnpris2Xang nietinaicyf detecting anirndiRAMAL prtsin Fodlaxniglg BBMéstern

BB R ) 5B, A DA B oy
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"antibody fragment in the methods and test systems of the invention.

r e bedbarmesingl aympnoacdere dniddPL X bardipolly agareaint-PHCUIMBBdy fragment, in

AR BT LR el Pl Ranody 878

Steyasticallhar ecotbireindy prdoostartitfody Gradmbnb@inEnT Protocols in -

oS, ! ISP BB e v

iM. Shevach, Waren Strober; Looseleaf: 0-471-52276-7; CD-ROM: 0371-30660-6). The

- invention encompasses the use of any anti-P2Xy antiserum or anif:P2X1 antibody, in

particular any monoclonal anti-P2X; antibody or an ariti-P,X; antibody fragment, in

_particular any single-chain antibody or enzymatically or recombinantly produced

In preferred‘embodiments, the amount of the P2X; mRNA is indicative of the amount of
the PzX4 protein. Preferably, the amount of the P,X4 protein is determined by
measuring the amount of the P2X, mRNA. Preferably, the presence of the P2X; mRNA

-is indicative of the presence of the P2X4 protein. Preferably, the P2X4 mRNA in the
_sense as used herein comprises the complementary sequence to at least part of the -
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particul ar any nonocl onal anti-P2X, antibody or an
anti-P2X1 anti body fragnent, in 25 particul ar any

si ngl e-chain anti body or enzymatically or

reconbi nantly produced antibody fragnent in the

nmet hods and test systens of the invention. In
preferred enbodi nents, the a&nunt of the P2X1 nRNA is

i ndicative of the amount of the P2Xi protel n.

h
R aroneteng O TR PRLPTAURE i gt P gone
HRMabIPrtbé anabhigf a frecips@asRBA cbf tHeemﬂmé;ImRRNA)r of 8 fragmeznt

PepER et intod PRARBRERA ribrh ke Y MRy peppmine
io @rfmrthzeets at\eldgsrs (CrptembrBrategols inddplendas Btology ddied by EmdtM
RlobBForp, oFRELIPL PER Sl AN A €RERARITe Yy L RASE

regi o
tFamt:elwa@tr;e R&Jhenm»imun afliffarqutielalisrday aueﬂws @anfarative gene—
L e .

PR TRno8 PG ASRBE 1904 PR 1ol RS b gisontational
di’é@r@ncm armiysm mettva@ene—&nmeysos apg@ysis.ehrendy Biptechihal. 1999,
l.{ﬂ:al\fbl ecul ar Biology, edited by Fred M 5 Ausubel et

supra), in a PCR analysis conprising an initial

step .of reverse transcribing the RNA nolecule, in a

Eqiﬁ‘jrﬁ%rrgl:gféﬁéd %E@él%n@n@xgﬁh\gl gl )f‘tp'r&glggﬁg%gsue sample is

expressi on anal ysi s ren

indi¢ative pgitg pmogn Prﬁerﬁbkwfé@@fsti\amqiﬁsﬂ P2Xipr¢teindadefermined in a
aLaMﬁht a%%@ﬁrﬂta! st @:ﬁ@ﬁuﬁﬁ%ﬁfﬂ?h Dé@@%yﬁ()% éxhgﬁ@ﬂfjs

tech erre
nsibfiginchenMenusariet Me Ni%%?‘lzﬂﬂ) tl?r@fembm the getvity of the &f2X4 protem
it Hét%Hﬁméé'fFPéﬁuhén ot Bthtdve of its anount.
Preferably, the activity of the P2X1 protein is
determined in a P2X1 activity assay (Journal
ﬁ@c@*dtﬁgﬁ&ed‘ﬂuﬁhéb’asp@%f'tl@ﬁr@s@ﬁ%v%%ﬂor? QQ@V&%@H& ffthe P2X1 7

i ng as Manuscri pt 00). Preferably,
R’W@O@é ef 'R*/‘ﬁtwe%ﬁ“t nventopalion te pravidle a tpst sysirsp &fﬁfi‘%@?ﬂ“’ﬁ'we“t

' c%terh%ﬂn OF a prédiHoskith to ddVefdp tHidRthdtie dfsehss. tﬁ\ﬁ% aﬂﬁ!&ﬁéft aspéct

of the present invention, the variations in
%Fwﬁé@ntmveﬂh@ g éne t@ﬁﬁwﬁ@m&ﬁnmr'ﬁlaw Bapr Y@ ra@leép acid |

pr&isd oﬂ@bﬁ(ﬁﬁiécﬂfde Wi}%e@&ﬁﬁrﬁﬁq ﬁﬁtsquéﬁc%r df‘tlﬁ@H)Qrbr%o@r at. p051 ’tion g7
:ﬁrelsposnlonto eveé) mbot i ¢_di sease. _

thr Presratly s cletecng fitfiaq ?IrE%?ﬁS'tioﬁ\?@ﬁt {05 Heﬁeaﬁ@mg tf’ﬂ%

s8qliéiide o?l’ﬁé ﬁﬁﬁﬁﬁ(ﬁ?ﬁéﬂeﬁ hgﬂasﬁfonh%ﬂsﬁre&!?@bly RMGleRicBng6ititer G or Cat
probe_or ol |%onuc eot i for determni n t He se uence

P@ﬁ'ﬂf)ﬁ@%z‘md pEwRIng thesgeqysass pidhe szel@f@ okt epsiin

;fréfbréﬂ:ﬁliﬁﬁ&ét@&ur@' dith&F T br &7 at boditioP 838, Idr 6t de@ﬂnmﬁg?the sequen ce

determnin rg
of the P2X; pro oter at position 1002, preferably for detecting either T or C at posxtlon

- 1002 of SEQ 1D NO:1 in a tissue sample obtained from an individual.

' _ Preferabiy, the o!i,gonucleotid,e.is at least one PCR primer, preferably a set of PCR

primers is provided, which allows to amplify a P2Xy promoter fragment only if either- C

“orTis present at position 304, either G or C is present at position 764, either Tor G is

- present at position 838, and/or either T or C is present at position 1002 of SEQID .




sequence of the P2X1 pronoter at position . 764,
preferably for detecting :either Gor C at position
764, for determ ning the sequence of the, P2X1 pronoter
at position 838, 15 preferably for detecting either T
or G at position 838, or for determ ning the sequen ce
of the P2X1 pronoter at positidh 1002, preferably for
detecting either T or Cat position 1002 of SEQ ID

‘NO'1in a tissue sanple obtained froman individual.

PRNEF:&r B Skilledierain igadilyaireddesisudhsaraligbeiegitotidrer BERT PCR

- PblifBFs (@#r\%ﬁ?ﬁﬁ:%%lﬁn%le&ﬁar é‘? e[&[gééﬁi} ?rédSM Ausubel et al.,

- F10

15

.20

'P}fb

provi ded ows to a prono
f PaRfAEnt only if either C or T i's present at p05|t|on

3%@ p?éféll?&:f elgb&ﬁlmgnt %ﬂe@?ﬁ@fen"f‘%%rgﬁﬁéae% O?‘i’ Ybagpén%&!gbaﬁ&eohde

present osl 'l on

CGP@P'E)?% R I8 NPskenFhSR 13 bi6R4 &3 deEpmiring the seqiyice. of the P,X;

P%n‘ﬁi{éﬂ AtfdsiBh 308 of SAE IbW\I@*‘! O¥{ |8t o?llé‘i:’p &{hcleotlde comprising SEQ
?lonuc eotide or set of PCR "priners rrent

B3 PESER ININ@E fPedetemyniag the sanuesee BithePed: Momoter at
Aﬁ&ﬂﬁtﬁi 764 ofBEQ ID RPN 3t Iedsﬂoﬁ'e Qﬁd?:fn@&l'é@ﬁ’dee&pl%ﬂsi@@EQ ([_jD NO:7 or

e test stem COTTpI‘I ses at | east one oli onuc eot |
59EGPY |§’:‘¥f r mlgna@%seguegﬁgoﬁbempmoter at position 838 of

dsEen- W NORY ahiBr SEEHERARE dﬁ{ioﬁd&%oﬁ’a&omsﬁé?ﬁ@éem IBINO:9 or SEQ ID
03|£§|hon 304 of SEQ I D NO | east one

oNPgthige #@f@fm@@q:taﬁﬁ?wrwa oétée PaXpPremefenit position BORRPESEQ ID
fRO:fdeterm ning the sequence of the P2X1 pronoter at :

position 764 of SEQ ID NO 1, at |east one -
ol i gonucl eotide conprising SEQID NO7 or SEQ ID NO 8

f ora flether maﬂérfw driusodiRarieIne teQlsytBm EitprisBs 8MNARMmidbairay, Which

pos D NO. 1 and/ or at | east one
PRl pliars fie detrlonara B SGHaP TS aRg TSt el thys present
Nﬁasmnnfsm galyer Tisriragenk hemﬁamuemeomg iftd R d?é’ééht at position 764,

POy R ts st Btoe Shdtieafl it i aremsal Siuyisitoh a8, only if G is

Cmﬁpemtmﬁoatnﬁ?i\&?&nwtydﬁT isspresotfiiac Posifldn Po0A fidadHonly if C is present

"yt e¥igh 1PadBr BBl B, i b SRiTieseen kR dEe

a(d\d:goarrhymmd%%etmmlp&ienﬁol@y a rmlmpbseaﬁoorfcsa imultifached field,

Pt ot 267 A 22 PR oy Bt Beoiceprove

parsayisi Adv BRShemritng BibteThindl. 21)0&5@71:12162{4) posi tion 1002

~and/or only if Cis present at position 1002 of SEQ

25

ID NO 1, which the skilled person readily provides 20 o
(IMfudbermpenad cengedenerd, e takt systbogympaisesih labptsdpesiEic acid

: tﬁ%e ?o?' us& il'y lStoiuth%?r%fb%dflziaF (ljndassay, which allows the detection.of a PoXi

“promoter fragment only Cis present at position 304, only if T is present at position
304, only f 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 presént at

- position 1002 and/or only if C is present af position 1002 of SEQ 1D NO:1, The skilled
30 -

person is able to perform such experiments {(Current Protocols in Molecular Biology; -

*  edifed by Fred M. Ausubel et al., supra).
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Genet Epidem ol. 2002 Jun; 23(1):4-20; Hi gh-density

genechi p ol i gonuceoti de probe arrays, Adv Bi ochem Eng

Bi ot echnol . 2062; 77:21-24). In a further preferred

enbodi nent, the test system conprises a | abel ed

nucleic acid 25 probe for use.n a Southern

hybri di zati on assay, which all J the detection of a

PA prom)ter fragnent only if Cis present at position

3 I.' T.0.S resntat 30

" Phate B he plestd B R ERis RSty Fbeled. BasdiidhonlabSioa, ors
pamiTtunoingitally detattgblief in Partiulap Isatigadygatinfsidd @bcls Biagnostics

0 esent at position 838, only if Tis
pr%e%téﬁtm f"l'he'ﬁ ition 1002 and/or only if Cis present

at position 1002 of SEQ ID NO 1. The skilled 30 'person

| rfor such Xxperjnents rrent _Protocol s
S ek PR TR e Y R erighe tonca
altes,t sgstpn-a)ompnslt@ at Rioef m@hﬁ@exc tikié prabe! (ﬂloﬂg@mdéoﬂﬂ@bﬁ the

:n_}f{?ﬂg%lg%?% g}l%gp&e?i k g{]ﬂwe oputﬁ B“;qp? ntgi%g Q/gljthepespgct to fche use of

ditlg&)wyga{ﬁam Itbb embddifrRothdefiDed ghost: ﬁoc?’xe rﬁiétbbt! of the :nvention of
t
RRRELE Y o Brethegoiy |0 5IAn ARARES Bls bRl BBARL

test 'system conprising at |east one nucleic acid probe.

I sposition to
r 88fheet: anfisenm, a!i@éjzkﬁf anflﬂ@dy,t @sntifsXi enjbodipdragment for determining

© IRASeBEeS pRARILHT AT Find B TRbIA AsbE sampie gbtained

i nvention 6 a pre

't fireyaioindyiddekease al so apply. 10 A further aspect of

the present invention refers to a test system
conprising at |east one anti-P2Xi antiserum

aRtgfemblving frst Bdgm compenes atioost ond riopodgndl rantjmaX amtchody oran

roteln In atissue sa

dsﬁmggx hi®od} g rﬂéﬁsi‘ﬁ%‘?ﬁcupir%fsﬁ%{?@ ﬁgﬁtutﬁfd&?llﬂ:#?%n At tibody
i ﬁafamﬁafu arefe@!aly PneEmayraatioplly ﬁéf@@@blnﬁy@t @rnd@@ﬂqﬁnmg@shan antibody

1 sash a%d%ﬁ@ﬂeﬁﬂ@éfeéﬂ&éﬂpﬁ?é}erﬁﬂg” Bk tg stét?l of the invention .

anti-P2X, antibod Inp
s?'ﬂ@"é‘!a@ﬁ% ﬁ“hﬁ*ﬁﬁ-éﬁ@;ﬂ"g?efaw C&rﬂﬂtlﬁaﬁyanﬂhoagnﬁ marticufar any

pmﬁs&:a@énénwzﬁpauﬁmy eRhhyY ati-PHE! 'EIP&:JWHadrﬂerRﬁﬁQfé% a‘ny'

n ecaln antib rgé or an ant
radifalysyr reprabiaaniinjoduced St"é?tcfha}fw@@ ¥ o AR antlbody
lfﬁé@ﬂéﬂl_ton

In the present invention, the PsX4 protein preferably comprises the amino acid
sequence according to SEQ ID NO:2, which is available under the Accession Number

871927 at the NCBI protein database.

30

-Preferably, the amount of the P2X; protein in a tissue sample is determined using any o
method of detecting the presence or measuring the amount of an individuat protein, for .

example in a Westem analysis or in an ELISA assay.

LR
A

of e@hh&oé'gﬁgl:ﬁﬁttﬁéjﬁr E&ﬁ .AJ%‘F. i rWeﬁ%o tc? %?f%s? s%s%lg coppPfiRing at least one
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20 enconpasses any anti-P2X, antiserumor anti-P2X1

anti body, in particular any nonoclonal anti-P2X1

anti body or any anti-P2X, antibody fragment,

preferably any enzymatically or reconbinantly

produced singl e-chain antibody or an anti body

fragnent. 25 In the present in¥&ntion, the P2X1

protein preferably conprises the am no acid sequence
according to SEQ ID NGO 2, which is availabl e under the
ACCHERS IS PR die ingmiignTefgrs toHbe NEBDT the dest systemtabgsising at least

PpRE gh@-b’k% aﬁtﬁ@rt@r‘ﬂ%ﬂt%ﬂ aﬁtjﬂ:%d 2%?'13 F?Z?](egnht#daagfaghfe%‘%r the

sanpl e 1S determ ned using

t Hi2OpPHs eh@ pregispaaitienia ‘i’ﬂg’etoﬁé wmhatic distasm i ndi vi dual
protein, for exanple'in a Wstern analysis or in an

ELI SA assay. 13 A further aspect of the invention

r ERRher aspedts of theepregent iweptinn refay o the dedenion of new arophylactic and

| e$dpeudd @oﬁBBundg%grlth?d?ﬁﬁoﬁi%rdﬁBasé%rth tﬁgmﬂ it h B, aprQr‘hoter

anti-P2X1 anti body-fragnent for the I ag 03| S 0
prdd ydhe inygtigd devel op t hronbotic di sease. 5
Further aspects of the present invention refer to the
tection of n prophyl actic and. therapeutic ‘
gspeg of f*ﬁr&fﬁ%tf invegiiagugtars tayp PrXt wrémtﬂrwaﬂanttq@mpnsmg a

PBNA TRIGPABYEL @bmpHERd aNbast@hedithd Mt&hb 304, 7‘@54f Béé Neldfor 1002 of

a sent invention refers tO a.
- égﬁdb&?(f’\?apf %fgﬁag%%r"z& REprpter rriBRicamrises ﬁtor Cat position 304,
. CORPIG i RGitioh 7eaas bt mdhfsa‘ahandr@sctdt eaﬁtué’rpﬂooﬂ&“sm ID NO:1.

8 / 002 of QIDNO . 1. Preferab
PR BPlir e £y Bt GORPHGoSRLises Bl resians BheiR:gn promle,
3WHich h@v®bedn sovoidohBbuiEts thd Bhndtaplidi &Mhd PEX, MRMA0(Gene -
%pr M&%Qﬁ% of SEQID NO 1. Preferably, the

8?’ iant conprises the regions of the
P2X1 pronoter, which have been shown to contribute to

tzgg" r%ﬁ;}msc L, B]; %Ppu‘%{&w ]};lﬁglg%ﬁff"%‘g% %@sgﬁ@geém%&%%ns%g the Py,

i mmterwanarﬁfoé the: ihgertioh SBlerslShe BraTaster vaiahgditdtes AdXdnthesis of

rlant of the invention, wherein the-
(8)&%%%@8\% artrt directs the synt heS| s of a

det ectabl e product 20 A further aspect of the present

- 'A]Ytﬁ{f‘rter gﬂaé’c?gﬁ'ﬁ% p"esenprnve nton refersh t% thg %ts'e gty t%te%ergt sysiem cOmprisihg "

the P2X1 promoter variant of the invention for screening for an anti-thrombotic agent.’
Preferably, an anti-thrombotic agent is identified by its ability to counteract the effect of
a given P.Xy promoter variant as compared to a wild type P»X4 promoter.

" 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-
‘thrombgtic agent, wherein the _method comprises the steps of: (a) providing a P2X4
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the P2X1 pronoter variant of the invention for
screening for an anti-thronbotic agent. Preferably,
an anti-thronbotic agent is identified by its ability
to counteract the effect of a given P2X1 pronoter
vari ant as conpared to a wld type P2X1 pronoter. 25
According to a further aspecisof the invention
referring to the detection of new prophylactic and

t herapeutic conmpounds for thronbotic di sease, wherein

- pranz%tet’%éﬂ.ammfwm%mw b%@ééblgc rﬁezzﬁ Ipm@eﬁ {féﬂaérr]nf"&ﬁnbi%‘?r% Torc

t h advant age,

atgreilion RPN of FeatugSion T80T atpendion 0. ot F.at phglion EMEcel SEQ
ID9ioth ey, rﬁ.gﬁ.gtmé P"éﬁ{‘édo%tér‘%faﬁé& ih® c%n%mﬁﬁa@ést compound; and

screeni'n an an nbotic agent, wherein
(c }r@)?tﬁﬁﬂmtf’@rfib? peiddly oh HhesPap presmote ‘66“355# -oviding a P2X1 14
promoter variant of the invention, preferably a P2X1
lprom)ter variant -conprising T or C at EOSItI on 304, C
Prgfergblytanyati-thiRbatisagenhis aiqctive agent sy, the praphyiexis or the

tred@nbhd FhibR2tO Hisehse, préleMBly df.PUR)stBké NELReHAAPPKIND,

ronoter vari ant |nto cont act MAth a test conpound
f@(ﬂf mxtt??ffa%t"éfﬁfﬁﬂﬂmaeﬁﬁ@qmﬂx/mwcaé#'a&'ﬂ@rfﬁ@xq pronot er -

variant. 5 Preferably, an anti-thronbotic agent is.an

gt ger et Bagtiul SRR < e obho s e S higR]

thivughgutakiacnighef teRINRpouadd)/ or nmyocardi al infarction,
preferably early myocardial infarction. 10 In further '

preferred enbodi nents, the nethod of screening is
Préfé@@iljé dhé methd .ghoivésmaugﬁnmg tise a&tfity Bgth@szb(f? plomoter vanant in-

d f b t hod. d
i RS 01 2 [PoE AR, bl BoRaar it R ity o7 1 D0 S¥hmoter
vaﬁm@lﬁﬁ- Itt@eeanlmsfenae oesie tegﬂnmpmdnd a?téfer@lma.ahe Agethdd iheolvdiethe use

LR %sth of 8 e R R e ningr s 47 e DRt et s

. desontaddvieseinhe use of the t est system of the invention

for screening for an anti-thronbotic agent, as
~described herein. A test conpound.is preferably a S
A egbtdmpomineds beafedablyra simalhmobeediedeitieh bar camlidatd foc boreffector -

'rn(%g(:lﬂ@ %H cihg {lﬂ ltln tl'ﬁ ?%@F%Qfé c&gpén%%t 819 tth \{rakgcr%tlogal

conponen

apparatus of acell, and in particular a cand:date for a small molecule effector ‘
- interacting with a component of the basal transcnptlon appara_tus_. in particular

interacting with the general or basal transcription factors ih_\(olve&‘in the mechanics of

*binding to DNA and initiating transcription. Preferably, the test compound is any
- chemical compaund, such as a naturally occurting compound or a chemically

synthesized compound that is identical or similar to a naturally occurring compound, or

any chemically synthesized cofnpound that dees not oceur in nature.

iy naturally occuriing compound is preferably a compbund that can be_:'.dgetected inor
‘isolated from a multiceliular or single-cell organism, in particular ir_l an animal, a plant, a
fungus, a yeast, a bacterium, or any other cell-containing organism, or in a virué. A
_chemically synthesized compound that does not occur in nature is preferably
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apparatus of ,a cell, and in particular a candi date
for a small nolecule effector interacting wth a
conmponent of the basal transcription apparatus, in
particular interacting with the general or basal
transcription factors involved in the nechanics of
bi nding to DNA and initiating tlfanscription.
Preferably, the test compound is any 25 cheni cal

'Cﬁg’ﬁ{?‘und uch gs a natural ly occurring conpound or a

EaiEPY bY sombRalariabehenyspb Rireferabht ticampraga a lead stucture

s |cmr|l/@d frbm @ndtadly al:dm‘nr&‘j:@d#ﬁﬂddﬁg &%F@PQ&H]‘ fromQd oan%méte for an
ynt hesi zed, conmpound that does'" not occu

R0l HAAIGH 571 5 G2 b D PSoR S8R 8 Pamponer o he basal
prehecripibyalapparsaiert édnat can be detected in or 30
isolated froma nulticellular or single-cell organism

in particular in an animal, a plant, a . fungus, a

y €asferabiy, acteet ¢anpoumt :@Q&Slo@h&ﬂfcapﬁl AR RisPEdtEpound, e.g. in the
v cally, synthesized

I inavir
o SARLb ARt et Pl AT Oig fe 6 raSaRt BwaPiE) e term
13chesyicd! lvesippart fyragO miemad arplahiitp beméﬁ:&al compounds that have

F PER 28Tt oy Bl R S s cameritly Synpeniaed.

c andizaiidsearfdaratanl plﬁﬂlﬁ(ﬁ@ tovtharbbies ué@ Bt ied 39 Bibhatdial

CLi tl on f onent of. the basal :
tr %@Q’? TPBIREFS- A%s%r%?'héh%% CRPPUNdys pislowrmplegulat waight
teempolambound is a biochenical or chemcal test .
conpound, e.g. in the formof a chem cal conpound
I|brary According to the present invention,the term

" Adearntagdouslynp cbemical ¢dm@miny iabﬂﬂ-ﬁrs%sbemallﬁumaﬂelf&%f@f throughput

ve. been as
or el B B R of iics? ERBRP AR 2 Parkdu i sEidure o
spempewidsed a phftiowtdr emates sactdamatplentl products, or
that have been generated by conbinatorial ~ chem stry .
techn ues. .Preferably, the test conmpound is any

ereadl @mbmmght thecamtigitynidihe RelXiapb mgen laeln}gnsmg T at position
t
p% oﬁg mg gl ijglrﬁs}{l:l?arégnné %el?éﬁﬁﬁ@ﬁ )ggﬁ %bﬁ%{ &t @ll%{fas of tho

%@Iﬂot@@ﬂﬁ deiedvinetl and gampard) tathe aetivity of the H.X; promoter

o pr;g‘fiﬁgib?% %& eﬁ%ﬁ)ﬁl ﬁdlcF léha %‘hg ?linlo\l}ﬁtoﬁygg rﬁE ‘39@@8 s a st
pPASARRUEH Vﬂb@hﬂﬂ"@l‘sﬁg thle %ffecpofsT at msmcmmam tBEQClivity NOthb, PoXq

F roR@kdd B Q’Eblk{ Nthd 1 ibeMRER Shii8mbaf: Sdnt %n B8 Bed for the

alleles of
prevention or the therapy of peripheral vascular disease (PVD).

* In a further preferred embod[ment the activity of the P2X1 promoter comprising C at
position 304 of SEQ ID NO 1, in particular in a cell comprising G on one or both alleles
-of the PzXy promoter, is determined and compared to the activity of the PX; promoter
comprising T at position 304, and.an anti-thrombotic agent is identified as atest =
compound which reverses the effect of C at position 304 on the aotivity of the P2X1‘"
promoter. Preferably, the thus identified anti-thrombotic agent can be used for the :

“prevention or the therapy of stroke, preferably of TIA or PRIND, | '



20 P2X1 pronoter, is determ ned and conpared to the
activity of the P2X, pronoter conprising C at position
304, and an anti-thronbotic agent is identified as a
test conpound which reverses the effect of T at
position 304 on the activity of the P2X, pronoter.
Preferably, the thus identified‘antl-thronbotic agent
can be used for the prevention or the therapy of

o BB BRE e AR 67 BB .

ppwﬁﬂne’fftﬁétoh@lﬁ@slbrrg)@ st partiQdsiin |amel[36mpu§m§5EQm @ne\id both al{eles

fth{g Pg)ér é O(E'ﬁ(#glr é@gt@rgﬁﬁéﬁ% ?Feu? Hggléerégtg%ﬁe act%gp the k?_,o% promoter
Ccﬂmmlsﬁtg Coattpositino 764 and ad anmmm&&tlcpagmﬂﬁssdentlf ied as a test
agenéd Ay Eﬁ‘re%‘?éé 'R0 b t@%@aoas'ihoﬂ%z; dér%%ﬁ%ﬂy%f the P2X

ent as a
r prosotars Préferablyf, dut tho$ idendifi eq)esm-thr@mbetﬁmagmt térebe used for the

._ aﬁd,fek,%(,{[%a @fthglﬁferg’ B\ onoter. Preferably, the thus
o
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anti - ic agent can be used for the
prevention or the therapy of stroke, preferably of TIA
0
a@télo @!‘tb@ 8€e§erﬁedqgghéd{ﬁ1%§ﬁghé;%& cm?ﬁieqfr’?gp %HF{'?&EI' anlﬂﬁ'lsmg G at
pmlftqnarﬁ@%%@ IBIND: nDnrn@rllcularnn paetl compasing @ on ord pr both alleles 3,
CAHIRE ng grogh Qr W¢etOm dhé’d gn@u)r%g g 2d 8%hd E&IVW& the P2X1 promoter .
pronot er, et erm-ne conpar e activi
offommem@matmpemm ép4, apsharT artl- ﬂrgof@@ttc c'wsnt isi !@wtlﬁed as atest
a&ﬁ‘n ungﬂﬁr ich Eé\fé?g?é%tthg eFISﬁVHf a %t iﬁd@?{ #1' i Adassh @8 a@tl\ﬂg%ﬁ‘ the PaX4

the ef

nmpoun ICn reverses C at posit

mnm@h’ert Feafarablyy theythgs idepifi @izm-thﬁwh@tt@agenpwi be yapd,for the -

t t %?QSI be used
;gl“;iv% ign %‘ﬁgggﬂrﬁr%%%?h%( ﬁ e‘yl'tE %)y of = PVD. Rﬁﬂ: a '

furt her preferred enbodi ment, the activity.of the P2X1.. .
pihcﬁmﬁﬁér pRIBHdBénBodimdht, H E&ﬁ/’it& oPhe 84, gf' onsiet &dehprising T at

articular in a cell npri si ng on one or _
uaﬁq*tloaﬁ 1 @iSSEQAD N1 PE)?ffﬁ!ﬁUJﬂfﬂ'i‘ @rce" Pemﬂae@e higreriegioth alleles

CEFREaPSE, bﬂnﬁcher %caétyﬁﬂ;ue@éna Bemsaﬁéa 18 wraétﬁrty of the P2X; promoter
conprising C at_position and an anti-thronhotic

RpERrising rPPﬁ'F'P!é§3§saf§‘ qreglﬁﬂ-tftsfafﬁbfaﬁﬁﬁs% rSdﬁemt@@ée§@stesf

Ldanehuhenihich réieRlesAS bibAbr T4 fRRiGbABIBGHIE bitivf of e PX, ()

P2X1 pronoter. Prefera hus i dentifi

ed
Apmotas; Brafstebly. Kigdhus Rt BsthroDpoftAHenkcan be used for the

rBVEITbHOST tRE tidhshyt SraRiRar @Al iffar iR, plféthisly abbaryorhyddafdial
gf PRIND. . In a&%rther preferred 'eI?rbodl mgnt my

de@rsiPRy of - the P2X1 pronmoter conprisi ng T at

"In a preferred embodiment, the activity of the P2X4 promoter comprising C at .bo.sition
1002 of SEQ ID NO:1, in particular in a cell comprising C on one or both alleles oi"_ the
P2X4 promdter,‘_ is determined and compared {o the activity of the P2X4 promoter '
comprising T ét poeition 1002, and an ahﬁ-thromboti_c agent is identified as a test
compound which reverses the effect of C at position 1002 on the activity of the P2X4
promoter. Preferably, the thus identified anti-thrombotic agent can be used for the

_prevention or the therapy of PVD,



position 838 of SEQID NO 1., in particular in a cell
conprising Ton one or both alleles of the P2X1

pronoter, is determ ned and conpared to the activity
of the P2X, pronoter 20 conprising G at position 838,

.and an anti-thronbotic agent is identified as a test

conpound which reverses the effléct of T at position

838 on the activity of the P2X, pronoter. Preferably,

the thus identified .anti-thronbotic agent can be used

f Syfutthy aspseieafdhe prseRtrinangon I’@‘ﬁ@ﬁ? aghethyd ettt mbnufacture of a

| et !

i copRles b oAt oRHASRLEL or o rophypyy o
ofrepienpokthreypbetist @$e€t§@r@fﬁf%&ibhg ofP¥D, goxket lnmartlcmﬂﬁfflﬁoér PRIND,

SERY befNQ{écarﬁlﬁl iﬁi%%t?ofl U;Bl@ferétg%Qf Qﬁjll)} rﬂg@mﬁéﬁﬁf&%ﬂ% wherein the

one._ or l'es o
dabiiHernbatiaagent imdrieded veing the laxéiuwmmgteoffadah@ P2 invention,

pb@@ﬁﬁi{ wHEER rtﬁééﬁlﬁth?otﬁﬁot%%eh% 8y ieQ:% in Wm@@\tgd of the invention

i -thronbotic 3ent is identi as a test

cBn%?ﬁWQ\fﬂré’HQ“@ pgwetic ﬁ!éeréffect of C at position

- 1002 on the activity of the P2X1 pronoter.
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A furiher 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 bf a

E” r abl the thus identified anti-thronbotic agent
cé r @SBEeka fhe preser invpatian tifers fto g imethorboligantisingaymant-

‘h?won‘ibétid:rédéﬁt whRh Qﬁh befuski Gorihe E@Phylb&wtthé}ﬁ%éﬁ[fz %e3tment of an

a. method for the manufacture
'Bﬂt‘ﬂf‘fleﬁ 'E@V"%ﬁ a peegispogifien &develan thrasdatie disgasr, comprising the steps

pofo ) ietifingdsin indivRRdkNRV FispRBRbA fo dthve
pre?g ablimn'cp \ D, strok eng)ip ﬁ??cul ar TIA %gﬁmggloﬁl%dlsease

ESEE | UPSSTh Ry pRYqrRT Idspiyiag 2 ididduat hayigg a
rgfedlapcdsmdm tol’tfe?ébbltm@mb\db@ﬂﬁéﬂsé R@d 5b)adtik§ﬁtrf}|rkb' éH'Qﬁ’ct Hl*ﬁombotac
agen cte er variants of
et f?vZ'ﬁ? ﬁ‘a%me“gf’ﬁ%aéf @BW&?“@E 5sipg methefal theripamgier Pt
aapeednincs fal@ahantiatrobotihager®t hod of the invention of

.screening for an anti-thronbotic agent. A further

aspect of the present invention refers to a nethod of

| Atertheérfatpegt alithepidsedtGnidntion Rgbisto agrsthodVBi é‘d%apﬁﬁ@a |ﬂﬁerapeut:c or
or th rapeutic treatne

S 5B R TR R S50 Sl Hontin

tamr lndlblduabhajnumpmdls@osiﬁmn &l dayeldpeh®ietiotic dBkasd, @ding the method -

B A A b e Bl Y DR S e R foppoiicrsto develop
griegboticidiseest.i (bhideuifying enenfiyhmmbatic aMt%rdWireé’tﬁ}ehﬂ@‘ sa;d

?m?vn& l%?&ﬁ?meorﬂgﬁyggﬁf%% qogg%eﬁﬁg fg{\)/ggt?otnl o] scresé%%g?or an antl-

thrombotic agent, and {c} selecting a therapeutically or prophylactlcally effective dose

of said anti-thrombotic agent for said individual.

In addition, the invention refers to any further uses of the P2X, promoter variants of the
- invention, wherein thrombotic diseases or their predisposition is diagnosed, or

treatments are provided.
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15 agent for the treatnent of said individual, using
the nmethod of the invention of screening for an
anti-thronbotic agent. Another aspect of the present
invention refers to a nethod of adapting a therapeutic
or prophylactic dose of an anti-thronbotic agent,
conprising the steps of. (a)jgdentifying 20 an

i ndi vi dual having a predisposition to devel op

t hronboti c di sease, using the nethod of the present

| prédidRizitonno Hevelds ﬂﬂbr‘tﬁ)&fﬁ@&sé@sé AGh¥they ak t&@\éyétgm%r screening for

p{ﬁ@ﬂbspo& tion to devel op onboti c di sease, cé
an ofmhatig ageniaArnethed aﬁt%t ttef%nj &ftidewiifyipg @ntindivigiyal yehich

caftbe3@athd wlﬂﬂaﬁ/edmatromﬁet@ggémeomméﬂtboo& tbBesyRIRPRN bidapting a
|nveLRt| on of scr.eenin or an anti - thronbotl C agent

thefageytie)or smnbviactic dase %fe?raa&uthfeapwgp agent.

. prophylactically effective dose 25 of said

t hronpotic ent, for idindjvidual. In L
in Bipidning. Bk enGEHE dsivorngDndnerd delg Wil fafeiboga laargino acid
sefiencBd) MICHIDAGH s¥qidrRRt2ndfths Bramploy eVét, a6 limhesbithe

NSRS o) 7Sl R B 4 s

: anﬁﬁpﬁgﬂt}rz;ﬁnthhk;hpfoambs ldﬁteﬁﬁtnthgtm\ drefret éx;blﬁ:tttyhﬁtferhtﬁﬂeﬁfn the
. t he Lo var 0 { ven n r the
exyfiier Bl RhEn e HREd Bersta ids Wil incRe®

di agnosis of a 18 predisposition to develop

Deé%rt%gﬁotft segu8§§ee a method or test systemfor

anti -t hronbotic ‘agent, a method or
test systemfor identifying an-individual which can

S‘EE)eIDt I(Iéalt ed V\f':otmh r"fls'?asat 'DI\} seq"y?—:-%%:' 8‘; g'%et?ém é)r%moter avan@tgle

or -test sy stemrora aptin
pr ophyl act | curd:&sehe)f\cmsmmtme tkﬁﬁﬁbﬁﬂ |attlwgtdﬁt3l NEcltamde
thefollovvl i nvention |s descri bed in nore
detail with re 1t‘ﬂerence to am no acid .sequences,
SERUIEI BPE aci deasapfiresdee amind adie sequarsiead theyBpXy protein, ava:lab!e

limtation of,ih¢me AP%{Q&H&Q@#S%‘&'Q?E%@WNHPI PRfein Database.

“details of the exanp e inven
SERHRXMPs t o camprisestivel sequencaiol erﬁr@mﬂpams:é@t@etfm cll@errmnmg

whi ch are N0he & ﬁhérﬁdetéﬁth??“% &%Fr%tér”?tltpﬁgmég 3%%%?8‘5@1%

‘herein, but erson -
undue ef f or tNO DR IDNGA c@freftmdeéq penites 63@@-—62507 of the

NO 1 conpri %Bt%%%%@g@@@f the P2X1. prom)ter

-avai |l able
SEQID NO 4 comprises the sequence of a second thonucleotld_e for. _

determining the sequence of the P,Xy promoter at position 304of
SEQ ID NO:1, which is located in the 3-direction relative to SEQ
ID NO:3 on the corhptementary strand. SEQ ID'NO:4 is the
antisetlse etra'ng fo position 472-289 of SEQ ID NO:1. _

., SEQIDNO:S - comprises the sequence of a first oligonucleotide for determining

the sequence of the PaX; promoter at position 764 of SEQ ID
NO:1. SEQ ID NO: 5 comesponds to posmon 618-635 in SEQ lD

- NO:.
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15 under the Accession No. AF177472 at the NCBI

Nucl eoti de Database. SEQ ID NO 2 conprises the am no

aci d sequence of the P2X, protein, available under

the Accession No. S71927 at the NCBI Protein Database.

SEQ I D NO 3 conprises the sequence of a first

ol i gonucl eotide for determ nind®20 the sequence of the

P2X1 pronoter at position 304 of SEQID NGO |I. SEQ ID

NO 3. corresponds to position 62490-62507 of the NCBI
settbit¥0Ab 005 pnmsisesing $®Uﬁma0&@ﬁ@¢qr§ewg@mleotide for
sequence of a SeG&Hfhi trﬂ,@érétﬁleﬁeé bﬂﬂ?refr%% grr éfp%%ﬂgn 764 of

t he sequence of the P2 pronot er at 05|
25 SEQ I D NO 1,SkRille HO: 14 whrcb@lp@@terirﬂthﬁze’i @rre@troneelratmto SEQ

relative to SE%'@W@@%&%&&&B&%%%%QQ%H@@ is the
SEQID NGO 4 is the antisense strang posi ti o
472-289 of SEQ3ntisprsestragady ppsifien 3 %%pf%@ IDHém

segaemcRogf a fdonfiris€d ihaosiekbrOS bes %PBI!Q@%ES&SBJ@ fBQ?eterrmmng

the sequence of the P2X prorroter at position

SEQ 1D 30 NO 1he sgqyengs Qiths R rp&fﬂ*afﬁagt I?Q?'tf%sﬁ?’ﬁl@éﬁm 1D

- 618-635 in SEQN®1. SRR i NOF co brﬁamp@sﬁ@mﬁm@?m SEQ D

t he sequence of @ second ol i gonucl eoti de for
det erm ni ng t he équence of .the P2X1 pronoter at
posi‘tion 764 of SEQ ID NOl which is located in the

3'%@3@#% relatlveg% "ID.NO 5 on the

fary SOPRARLS & @E’FIBG'N‘G % 3 wcopd oligopclestida or

strang to pgSl tdefﬂ?mﬁ?r@rtﬁ%e@?eﬁ%ﬂtfb Ng(ﬂprlo%far'apprfﬁﬁﬂn 838 of

conprises the jrst oljgonucl eot.

det er ni ni ng t%ﬁﬁgﬁgnﬁé"’%ﬁah frecates gtgpgﬁgr(%:,troafelatwe to SEQ

posi tion 838 ofiDSELRY bRPthécohplebe@tdPsiehd. SEQ B S0RAdSthe

to position 818-837 in SEQ 1D .NO 10 SEO | .

conpri ses the SBUTFURRErIRTY %%%@%WS# E!?E%rbr_

SEQ ID NO:8 -comprises the sequence of a first oligonucleotide for deter.m_inirrg'

. the sequence of the P,X; promoter at position 1002 of SEQID

NO:1. SEQ 1D NO:9 corrsponds to position 818-837 in SEQ ID
NO:1. '

SEQ ID'NO:10 comprises the sequence of a second oligonucleotide for |
determining the sequence of the PXy promoter at posrtron 1002 of
SEQ ID NO:1, which is located in the 3'-direction relative o SEQ

iD NO:9 on the complementary strand. SEQ 1D NO:10 is the .
antisense strang to position 1003-1022 in SEQ 1D NO:1.
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determ ning the sequence of the P2X1 pronoter at

position 838 of SEQ ID NO 1, which is located in the
-direction relative to SEQ ID NGO 7 on the

conpl ementary strand. SEQ ID NO. 8 is the 15 anti sense

strang to position 1003-1022 05 SEQID NGO 1. SEQID

NGO 9 conprises the sequence of “a first oligonucl eotide

for determning the sequence of the P2X1 pronoter at

pggggr;gg? E’P{P'éf%g‘é‘ﬁgg ID NO 1. SEQ ID NO 9 corrsponds

in SEQID 20 NO1. SEQ ID NO 10
conpri ses the sequence of a second oligonucl eotide for

osobte bR s T R RN Eofe VRS o ocated i n the
3'-direction relative to SEQ IDNQ_9 on the _
CPAAAORAL Y I8 s TR ey BB RIS e
Deesdtiangtof the msfclaokidesin Hi6 &Nﬂbﬂ)r evi ations used for the '
P2X1 95 gnﬁt\%ﬁﬁc\(%hqgtasqr&d;r e (I.)rlnso(‘ﬁﬂr aﬁ?@?tﬁ#f (%)Qa'%?)ﬁs:tlon 304

ar e ereln t OSI
p@%b@th@ligie@pf thed Kugensotl hmpewo&z@e im)mmygousvmuhus P2X4 variant.

C304C . gf

(O atl:rzﬁog% té tll'gﬁbfgrg Qgﬂx@ ﬁ’ ?cﬁﬂscéag%o y% ﬁ%dguj;(?[) aghgsqtlon 304

m@@e Plale oiise frs wﬁmmgmfbsnﬁ@ne {1 af prgiken vaf parhhe other allele of .
5638% ITRES erkbhsthrd AP SRS HAANR KR LA 2

'cytl I ne at position 304 10 on one

P2X1 @exe a tefern e aiode of Fersens segYing @ﬁhmuiumw(rt) lakposition 304

obesth aNbies 8f m& PlﬁhgéA&eTRQQstr%Bﬁs ard &3 8o @@Bﬁé’ﬂﬁ tt?& ©.X4 variant.

het er ocygous for 't P2X1 variant. P2X1 04T re
to a GrOuP7EFCeieEdas daun 9f pRISANS AR aguamysing (G)at position

PEsY drl Bth 3idies BB LR, @ér{ee{rﬁésé’faeatsaﬁs g@ﬂorﬁgél@oug hﬁ"i]‘ﬁs PaX4

persons are honobcygous for this P2X1 variant.
76a-refers to a group of persons carrying a

QUaNo$,RECTEG feRRQS aldrlih FPpetbdndtarBitida @thlcﬁ*e?(i))%ft pos:txon 764
the P2X1 gene. These persons are honocygous for
pane ql@,lq gfﬁ{'le PaX4 gene and carying a guanosirie (G) at posut:on 764 on the
otl_'_zertallele of the P2X; gene. These persons are heterocygous for this PoX¢ variant.
- P2X1 C764C refers to a group of persons carrying a cytidine (C) at position 764 L
onh both alieigs of the P2X; gene. These persons are homocygous for this PaX4 varant. 3&3
- . P2X; T838T refers to a group of persons carrying a thymidine (T) at position 838
on both alleles of the PoX4 gene. These persons are homoc_:ygou';'s‘for this P2X1 variant.
- P2X1 T838G refers to a group of persons carrying a thymidine (T) at position
838 on one allele df_ the P2X¢ gene and a guanosine (G) at position 838 on the other

allele of the P2X1 gene. These persons are heterocygous far this P2X, variant.

- P2X; 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

varant.
- P2X1 T1002T refers to a group of persons carrying a thymidine (T) at position
1002 on both alleles of the P2X; gene. These persons are homocygous for this PaXy

variant,




P2X1 C764G refers to a group of persons carrying a
cytidine (C at position 764 on one allele.of the

P2X1 gene and carrying a guanosine (G at, position

764 on the other allele of the P2X1 gene. These

persons are. heterocygous for this P2X1 variant. 20 -

P2X1 C764C refers to a group ofl persons carrying a
cytidine (C) at position 764 on both alleles of

t he_P2X1 gene. These persons are honocygous for this

P2X1 v%&ﬁp 02C pefses tcrswprf@‘fp@r%)nﬁ@aay@g@fﬁy@fdlrmﬂs)@ﬁﬁosmon
catm bR an@ aﬂé!é!ﬂf Mk mex{ Jéneaénd@@twn@qc%%% pB&HAPIE2 on the other

allele t he P2X1 gene. These persons are

héﬂﬁwgtsﬁspz%(ogeq% iTHe$NEIsNIfrarg fieterocyg pasciortiis §Xs wariand-
to a groy @1@@29%@%§ a@btﬁﬁ’bﬂﬂerﬁm‘é%m&ﬁiﬁr@cﬁ@neﬁb) at position

position on ane all of the ene and

5 gdQMesh Hefh(ﬂdé?'es gt thedsit g)ie- d8gsapereons efermmocamp@ t@réh"s PaX
t haridf®X1 gene. These persons are heterocygous for this '
P2X1 variant. - P2X1 &B38G refers to a group of
persons carrying a guanosine (G at position 838 on

bahb far lsitigRsnuefectibe pAadrbRAL: (S'NH’Q;S leﬁhﬁf’ é@ﬁiﬂh@@& Promoter ,

homa ous for . this P2X1 P2X1 :
e ingap i serasE od Foedts. i alonie dbiTig the

. }10 absgueiitibh 0ftheddfehatio viaddtidnalwite iescliplcal BgmPdirk &Ff@Rese patients.
These persons are honocygous for this P2X1 variant.

21 P2X1 T1002C refers -to agroup of persons carrying a
thym dine (T) at position 1002 on one allele of the -

B A By B RS B s

Aheterocygous for this P2Xi variant. - P2X, Cl1002C

. f ns.,.c ying a cytid
15 Bl RafinuriB B oRgBT AT B Tar et SertamblEylio te
Thullswingetigumsleatide pron@sygous for this P2X, vari ant .
The four single-nucleotide polynorphisns (SNPs)
identified in the P2X, pronoter regions were
I hvesthagditeedetection of theupiclebtidet@atiatian frent €.to Tiat positien 304 in the
“deterrg SHGIR ti c .
var| at 224 gw?r?cit%r{eé i‘Enﬁ%ca o'm}?%rs ége\ﬁ%reﬁgg,ewﬁich are derived
20 pati erftam tlmeeuemr@m%@#@lgi e- nucl eot i de pol ynor phi sns
wi) (SNPs) -by DNA sequence analysis 15 Genom c regions
“°  within the pronoter of the P2X1 gene were anplified
u5| ng AGH594&B iothie myrmber oferesiuents dapasitedin the NCBI database of a

genomic clone, which comprises sequences upstream of the P2X4 promoter

Based on that sequence, it is possnble to design an ohgonucteotlde which can
25 . be used for thé'ampliﬁcaﬁon of that region-which allows identification of P2Xy
: promoter variants at position 304. In contrast, AF177472.1 is the number of that
sequencé-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
30 ' 5-CAACACGGGACAGAGAAC-3’



1. For the detection of the nucleotide variation from
Cto T at position 304 in the P2Xi pronoter sequence,
the followi ng priners were used, which are derived 20
fromthe sequence AC005940. 3: AC005940.3 is the nunber
of a sequence deposited in theg,NCBlI database of a
genom c cl one, which conprises sequences upstream of
the P2X1 pronoter. Based on that sequence,

Ssi i :
E%e d %lo?tl'{ehdqucﬁloﬁ %F {'?lg g?mlg%@ ou& rﬁa‘ﬁ%ﬁ ﬂgm\’% r‘c}& \%é"(ﬁ%)sgrﬁp 2\%31 in-the
i dent |szKcatt0nmher@req@@m thpridleeiing priraers aveirs used pulicl iwere derived
304. r AF177472.1 is the nunber of that
sequerlq{:(])creﬁ:g?&2 'ﬁﬂ%m gene whi ch has been deposited in
the NCBI database and which conprises the pronoter

r egi 0 ng region
> 9 A éw‘#& @f&%ﬁgﬁégﬁO g O%\AOA\CGGGAOAGAGAAC- 3'
22 5EGORGICENEC HOTAGGGRCAF3 t he nucl eot i de vari at | on

fromGto Cat position 764 in the P2X1 pronoter
sequence, the following prinmers were used, which were

deri vEar therdsiotisnof the Naslestids wriatarredTocd @bpesiia §88 in the
5 - %E%Q%@Wﬁé folio@nn#: ﬂmér@ XHELBEY, '\M'ﬂclﬂrvere derived
the nuél eotide variation from G at posi t'ion
10 jn th&omSEQPHxler sequence, the fol | owi ng pri msrs.
were used, which were derived 10 from SEQ ID NO 1:
X 5' - GGAACTCAGAGCCTCCTTCC- 3'
5' - GOEAABAPEEAAEGEETeC3TCC® 4. For the detection of
t he ngcheehdsechetirerclgedsT to C at position 1002
in the P2X, pronoter sequence, the following priners
were used, which were derived from SEQ ID NO 1:

15 . 51 CGROGheAYeetS 6fihd Qgcléotlde%natlon from T to C at position 1002 in the '

- GGCAAGATGGAGCTCTGECC- 3 ,
P2X1 promoter sequence, the following. primers were used, which were derived

- from SEQ D NO:1:

1™
a.
i g

 5-GGAACTCAGAGCCTCCTTCC-3'
20 5-GGCAAGATGGAGCTCTGGCC-3

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

“in'the, PCR protocol indicated below.

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

20 ng genomic DNA; 1 unit TagGold DNA polymerase; 1x Taq pélymerase buffer; 500
M dNTPs; 2.5 mM MgClz; 200 nM of each amplification primer pair (sequénces under -
1.and 2.); H0 ad § ul. - : '

Ed

30
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The genom c regions were anplified using the
above-identified oligonucleotide priners in the PCR
protocol indicated below 25 The reagents used were

from Applied Biosystens (Foster City, USA): 20 ng

genom c DNA; 1 unit TaqGol d DNA pol ynerase; 1 x Taq

pol ymerase buffer; 500 pMdNM™3s; 2.5 mM MgCl 2; 200 nM

of each anplifi cati on prinmer pair (sequences under 1.

and 2.); H2Oad 5 . 30 23 PCR anplification program
fglc%%’ﬁB'fWﬁ‘i’WrSQr@?bfPéngﬂgl ng: - 95C for 10 min;

foI | owed by 2 cycles, each conprising: 95C for 30 sec,

gl I ovved b}/ .70C for 30 sec; 5 followed by 2 cycles,

ed HCIR SAPPIENGg: 95C for 30 FEEC for)d®mined by 65C for
393!!5@661 byﬁ%&l@&"%ﬁicﬁ’)ﬁmﬁpﬁé{ eﬁa&@@&*&a@é&ﬂ’fduéw‘]&ﬂ 3@% for 30 sec;
8)1 E foll owed by 60C for 30 sec: fol o

4 8‘57%‘?’ ¥ 2 C¥clet saphprmerisig: S50 3058505 lowed by G924 for 30 sec;

b;ci:&ﬁ@d B;ae c9€les @@ich chplismRd dByc ?c?r@o‘ e, %ﬂoxﬁs& ¥by 60°C for 30 sec;
‘élli gygéc %Cl e conpri si g% 72C for 10 . :
WieT GRCIBEPIARNISING: £5°Gfgr BTG W"é‘&‘#d by 56°C for 30 sec,

programfor sequenm ng | cycﬁoﬂow@ﬁwvgqmﬂwﬁ@&ior 2
each conpri si

I by .30 cycle
FgHoudsT L8 oy gy Soc 74 K 19GBI fogHHb A Byor 30 sec.
65C for 4 mn; followed by 1 cycle conprising: 72C for

7 mn, fol | owed by 4C for 30 sec. 20 Analysis of the

sequenci ng products The sequences were first .anal yzed
UBCRa@ntglificsbieq pempgemAnaleyaeicisspf t ware (Applied

Bi osystens, Foster City, USA) in order to obtain crude
data. The crude data were processed using Phred,
Phrygbs cdoprsity: ed and Consed. QE’?IIEGQI%I‘&D, Pol yphred

3@9 v@esd l%if)ﬂ?%hc?%;e?%q ngpmprrgm\éﬁéé“bq‘or P 3’ se followeg %n §g°C tjc;r 10 sec,.

N hg
(http://ww. genone. washi ngt dolleehd) by 65T for 4 min;

followed by 1 cycle comprising: 72°C for 7 min, followed by 4°C for 30 sec.

Analysis of the sequencing products

The sequences were first analyzed using the Sequence Analysis Software (Applied
Biosystems, Foster City, USA) in order fo obtain crude 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:/ivww.genome.washington.edu).



24 Exanple: Results obtained with a group of 1404
patients Table 1 indicates the characteristics of the
group of patients in which the genetic variants at

t he, positions 304, 764, 838 and 1002 of SEQID NO 1 in
the promoter 5 region of the P2X1 were anal yzed. Tab.
1 n % Total 1404 Gender Female 406 28,9 Male 998
71,1 Age* 62,7 (30, 0-90, 7) BM * 27,8 (Body Mass

a7
SERnhpR Bhne B IR RUBH 1854yl Py B hbet i os
(ADA) 445 31,7 Cardl ac 579 41,0 infarction CAD (>20%
1 ' i
lezl?ﬁanﬁc?t%%ﬂ%@ %te?ﬁsﬁ%(& t%cg grogxp é@entt%%rﬁ&?th@%nenc
dV@T’a\ﬂﬁgo@Itth%ﬁowofP@Q‘l 64, 838 @sd1R02 nésaaauma iy theupsormoter
PRIt Yfihe ﬁ%&%érle%ﬂal cf he indicated positions

accordl ng to SEQ in'the P2X1 pronoter
Tab. 1
n- : % . I
| Total ! 1404 _ e
Gender Female 406 28,9
Male - 1998 71,1
Age* - 62.7
1(30,0-90,7)
BMI* 27.8
(Body Mass (16,7-57,1)
Index) 7
[Figh blood 834 50,4
pressure ' -
| Smokers 923 . 165,7
| Angina pectoris 210 62.7
[ Diabefics (ADA) | ' a5 317
{Cardiac .. ‘ 579 41,0
infarction o |
CAD (>20% . o 11087 ' 78,8
stenosis) R
Stroke ‘ 106 7,5

*Medians and Quartiles (Q1-Q3)



10

regi on.
determ ned Patients (n) 674 596 :

PzX1 C304C P2X, C304T P2X1T304T
119 15. P2X1 G/64G

5 Tab. 2 not

P2X1 G764C P2X1 C764C Patients (n) 685 595 119 5

P2X1 T838T P2X1 T838G P2X1 (B38G Patients (n) 1128 243
17 16 P2X1 T1002T P2X1 T1002C_P2X1 C1002G Patients
(n) 410 669 299 17 Table 3 i ndi*éat es the association
of the indicated P2X, variants according to SEQID 10

{th the clinjcal en ints in the anal yzed group.
or Bl EleeleS iRt G Ry deali & im 2y s of patients
i nefecmad thel indicsl pesiden Adcovdisy RUSEQIBMG:$ iinedn X, Bromoter

per cent .

Tab. 3 P2X1 genotype P2X1 C304C P2X1 C304

P 304T PVD 7,27%.9, 90% 13, 45% St roke/ PRI ND/ Tl A
7.27% 8, 89% 2, 52% P2X1 G764G P2X1 G764C P2X1 C764C

01% 10, 08% 13, 45% Stroke/ PRIND/ TI A 7,30% 8, 91%

PVD, 7.
2?@50/% P2X1 T838T P2X1 T838G P2X1 (838G 26 Early

nmyocardi al 20,1299 13, 99% 5,88% infarction P2X1
17002 T PA-HH0026-P2XE -C1002C
PaX; C304C  |PpX; C304T |PpX, T304T |"°F
7 ' S : - {determined
[Patients () [674 . |586 |10 15
P2X; G764G | PoX; GT64C | PoX; C764C
Patients (n) |685 595 719 T
P.X: 18381 | P,X; T8386G | BoX; G838G
Patients (n) 1128 543 17 116
PXq T1002T | PoX; T1002C |PaXq C1002C
Patients (n) | 410 669 266 |17

' Téble 3 indicates the association of the indicated P2X4 variants according to;SEQ'-lD

NO:1 with the clinical endpoints in the analyzed group of patients."The number of

patients in which the indicated‘ clinical endpoint was observed is given in percent. -

"Tab. 3
_ P2X1 genotype
| PoX1 C304C | PoX; G304T | PoXy T304T
{PVD 7.27% 9,00% 13,45%
Stroke/PRINDITIA 7.97% 8,89% 2,52%
| PXi GT64G | P7Xq GT64C | P;X; GT64C
{PVD T [7.01% 10,08% 13,45%
| Stroke/PRINDITIA 7.30% 8,91% 2,52%
P,X; TB38T | PoX; 1838G | P,X; G838G




PVD 5, 73% 9, 72% 11, 04% I n t he anal yzed group of
patients an increased risk of PVD was observed,
depending on the presence and the nunber of alleles
conprising a T at position 304 or, 5 respectively, the
presence and the nunber of allgles conprising aC at
position 764.in the pronpter of the. P2X1l gene. In
addition, a reduced risk of stroke/ PRI NI/ Tl A was

' ved mts—cartrying P2y C—T304Tjor—P2Xt
%gfir h}?ﬁ‘é@‘éﬂ% doripgk for thesgogcurrenaes®d, an
éafergtiary ocar di al

infarction (defined as rryocar di al
P EBaC ~ (X BihoaG

depends on_the preséhte 204" ¢ hie Adnpar

| E¥brising a T:at |§FSion 838 9?12%he prondﬂe_m%f t he

P’le UUIIC. Furi hCI y att I et C(J.DCU T I a'r\ fUl L he
occurrence of PVD depends on the presence and the
nunber of alleles conprising a C at position 1002 in

Bl o BSR40 5 Bl o
vaithepicsarcd Emdtthe numbeo wbaligles cynpising a T pé’ﬁhﬁn @@mar

FREEoRRY, Wb e PTG el or BRI SEF B c il Besition 764

the ;zmmotgr@if the: P2Xs genardnastdlition, diredyvedirisk of steoke/PRI NDIT IAwas f}

S 2P AR R o v
eﬁéﬁwﬂp@ apeamhpysidiapindarotien (defi n$€éastnyomrdlahtefam¢tlon in

WORERCEL YOS arldfhon X0 yRR) dBberkditin e prssbe stk number of
ﬁﬁ*ﬁ"aﬁ €OBRIIRNGA ek podifamBaa in thei nm@mwr of §ve(P2X; g Further, an
fﬁ%ffe.tb%gd 9% erﬁ’lenc%ch é‘bfrPQ/D ég%]%@ﬁé Bn %[S E&]ﬁetdr@'}hé animber of

on at | east one pr ef

- plclesepraprisinga fat ﬁﬁS'i“?ﬂ: r1@98 dythe; lyRm@fer pEitiefh&s gpne. On the basis
PTG LTSYNY %sﬁlaﬁ@@%‘al%éa N cadbe BB ﬁd[]%é(h%t &&fé? t %Pz&to‘h@ in the

claiml1l, wherein OSItI on 7 on at | east one

pomater regiopoéieriiak epnd dtawea'ﬂm impedantigppeiendhe pwr@mce and the

?éhdc«’jfh%? %ﬁ%ﬂmﬁéaﬁ;’ﬁia‘?ﬁn@ Qﬁfd?ﬁl?d’tﬁl disesaas Ul ar di sease




4. The nmethod according to claim1, wherein T at
position 304 on both alleles, or C at position 764 on
both alleles is indicative of a reduced risk of

stroke, in 20 particular of transitory ischem c attack
(TIA) or prolonged reversible ischem c neurol ogical
deficit (PRIND). 5. The.nethod2according to claiml1,
wherein C at position 304; or Gat position 764 is

i ndicative of an increased risk of stroke. 25 6. The
nét#BE according to claim 1, wherein T at position 838
on at |l east one allele, preferabl y on both alleles,

is indicative of an increased risk of premature

mjocarimathadf gliagnpsis of 3 predisppsiionds devglapdbwndiatig dissase,

- ¢l ai mdompapgei n C at position 1002 on at |east one
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allele, preferably on both alleles, is indicative of
an i ncﬁaég%tsfammng Feqenrp RErtleast pag alplaef e SeXspromoter at least

(PVD) . 2§t on% of TRepssidredoacrsy, @8 goﬂmo%f éEéSlb 964, hd/or

cl ai ns } 7, wherein the seguence of

pr onot@ d‘?tgmaﬂ'?&”?ﬁ Amguafof theP2 % predgin or aI I of the

posi t i onm 3@due Sahple P8 an Midivi@RR. 5 9. . The nethod
according to at |east one of clains. 1 to 8, vvhereln

‘the sequence is deternined by DNA sequenci ng

agcor dmgn@tno@am@mg enelapd 1 byhdteir T arpekitibh 884 bAMRE &fas@one
P2X1 go fragn%g co r1 Si n at | east one of the

posi t | Bgiprakigin lle tivg opah tceansed “ﬁ'ﬁo@enphefﬁ“
Taq'VBWaE’émhraj?@a}éél(BVDﬂ,O 10. The met hod accor di ng to
claim9, wherein at |e-ast one oligonucleotide

conprising SEQID NO3 or SEQID NGO 4 is used for
dst er riheimghsdacceding Redainof, wiigeiRAt pa:emaﬁtrea oflat least one

posi ti 304_of, . SE eas

DS e s Flp st Rl G ocssepd okt porters

I s usedséubar dishese(PVD).ng t he sequence of . the P2Xi '
pronote r at position 764 of SEQ ID NGO 1, 15 at |east.

one ol i gonucl eotide conmprising SEQ ID NO7 or SEQ ID

NG 8 iTheuseatdod damordied &y obini ngmhdnenﬁ‘eﬂlpemﬁm 804 bheoff2Meles, or C

prom I D, NO 1; an /

o S A b3 ol R iRy i Bl

SEQ | Particular of fransitory lschemlc a__ttack (TIA) or prolonged reversmle ischemic
neurological deficit (PRIND).

5. The method according fo claim 1, wherein C at position 3021\,"or G at p‘q’éifion
764 s indicative of an increased risk of stroke.

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

7. " 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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NO 10 is used for determ ning the sequence of the P2X1
pronoter at position , 1002 of SEQID NGO 1. |0 11.
The nethod according to at | east one of clainms 1 to 8
conprising pyrosequencing, DNA sequencing with the
hel p of mass spectroscopy, a - mcroarray
hybri di zation or a Southern analysis. 25 12. The
nmet hod according to at |least one of clains | to 11,

er t 2X1, pr. i
B ot DanB SEbing TRt Reo nsiof Birie 1 B Wil peswence of
di sedbe PzXBproﬂftm@errmﬂtbtedmaed at wionthres il &l ohifie positidys 304, 764,
V\,her n ,a{b(ﬁntl -P2X1 antiserum anti- 30 P2X,
anti bogy or anti-P2X1 anti body fragment is used for

. determining the anount of the P2Xl1 protein, in

t .
g o B B RREH8 i 8,y s spwonce
wher eletertriredabNA sefiuemnRRXordineNA $anglent endonbydPeRd

IS fa t

e TEMREALR 7 £ RIRIEL g REGREby 818 ond e

of t MOSHRNAIGS| ?@duB%S 051D§2 d@p@tﬁlmlwem ay agMmorR G enalysis.

anal ysis, by a PCR analysis conprising an initial

step of reverse transcribing the nRNA nol ecul e, by a

#0-f f é!"ﬂ‘@n"ﬂetapd areqpiag to glain nglgere@rat Igyast one ohgonucleotlde _
repr ﬁﬂ)ﬁ‘ g@%@Nﬁ@BF?EQ BN Ssedfor &mémﬂﬁlg% sequence

accor wherein the activit

t he Fwitt.r@ lﬁ%tmmotes atppsitiong o ﬁEﬁ?e@ A1 at lemtm&t ive
of t rbg?&mgbthd fcoﬁﬁﬁsﬁ&é‘Ed’fmtl@ﬂbr sEq 1@@0@@1&% far

accor ngtoc alm1 wherein th eact|V|ty of
P2X1 detestréting the saﬁéewfﬁ%% RioReledAtdoshian ﬁ‘ﬁr’r 0é§E|Q ID NO:1,

15 184 Ie%sf@r?é ol h&@bﬁﬁmfnﬁpﬂsﬂﬂ S@Q 9290 7051 EUIb NG:8 is used

acid probe or oligonucleotide "all ow ng determ ning

t he é”@rqc!ﬁ;@raamag ﬂtﬁhﬁequzme ot tBerbeky Pram ¢feE Ak mﬁ*fw@o‘iﬁﬂ qfiR=Q 1D

Seq UW@ Qﬁdl@noét' 164200 éﬁgor{uhl%oﬁcﬁ%dﬁx%ﬁsnﬁ e NQFQ or SEQID
838, or the sequence at osition 1002 of SEQ | D NO

in a N@é@@u%far éetsmllainﬁéae FetRnem ot Mep Urbupipmolsy aigosmon

The t@ap ofgstam RocErding to claim 18 conprising at
| east one ol igonucl eotide: -

11. The method accordmg to at least one of claims 1 to 8 comprising. | .5}

pyrosequencing, DNA sequencing with the helpp of mass spectroscopy, a DNA-

microarray hybridization or a Southern analysiss.

12.  The method according to at least one of claims 1 to 1-1,.whérein an altered
amount of the PoXq protein is indicative of a prexdisposition to'deve,l_op thrombotic

. disease.

13.  The method according to claim 1 or 12, wherei n an anti-P2X antiserum, anti- |
P2X1 antibody or anti-P2Xy antibody-fragment iss used for determining the
~ amount of the P2X4 protein, in particular in a Western analysis or in an ELISA

assay.
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conprising SEQID NGO 3 or SEQID NGO 4 for determ ning

the sequence of the P2X1 pronoter at position 304 of

SEQ ID NO: 1, at |east one oligonucleotide conprising
SEQID NOS5 or SEQID NGO 6 for determi ning the

sequence of the P2X1 pronoter at position 764 of SEQ

ID NO 1, at |east one oligonuckgotide 25 conpri sing

SEQID NGO 7 or SEQID NG 8 for deternmi ning the

sequence of the P2X1 pronoter at position 838 of SEQ

| 34N0: The Beifiodracgerdingde claimd or dRi wheret theimgent of the PoX; MRNA
conpri gidage I 5t Gh ni ng

t he sequer@gggf%dhgn%g%{v pro%%%@é%%?%ﬂ%%@oz of

SEQ ID NO:1. 30 20. Use of the test system according

t gscl ame ARk éls%orfd% t& E@H‘I@%ﬁ’é&ﬁ A& afount of t%eomRElf‘ molecule

predlsp03|t|on to develop t mhot 1 c df sease
The us'é dgtE@ingdRy a odhesm ﬁwms Wher RER analysisposiptision an initial

304 onstap of RISscUIRsAHbIRY tBe mHGA ﬁfo?é@u% By ak?i‘ﬂte%?entia! display

alleles, is indicative of an increased.risk _

per i pHiialysis, gaRY. areprespniatioed diffapece anapysis. The use

accor di ng to claim20, wherein C at position 764 on at
Iﬁgs {SIPS referabl on both alleles, is

i Nt é‘ﬁc?fﬂ 9 &Gl 7 P B2 J¥neselpithmagtity of the PoXq protein
vasc uI i ﬂe@nﬁma einf RMRlicativédf thelAlBom i Bf ﬂfécr%%@ pRfeth O
claim20, wherein T at position 304 on bo al l el es,

or Cat 10 position 764 of both alleles is indicative

ofi7a re@unesiod aséordihg &d CIQIKE’IB lWhaBé!ﬁ theCatdtiRy ofthe PoX4 protein is
transsqteg ré'x | schgﬁc attack ) or prol onged

rever S19Y AR 28l deficit (PRIND)_ 24

The use according to claim 20 vvhere'i n C at posi tion

3 osition.764 d cat
0, ot Bt hvebilR spm BBy 1658 ongpud @g@%&%?@%@g%ucfeoﬂde
cl a maBowinghieterinmiy te spasdric @ tH38,)Q Prathotb LAtSIosBIBE 304, the

i an ARl R 7. U ShelPo el sl pa g e SSiuene at

i nf ar gosition 1202 26SET IR N ¢ iree tissuei saghpl@olsthidie@idM an individual.

wherein C at position 1002 on at |east one allele, a
19.  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 '

~ P2X; promoter at position 304 of SEQ ID NO:1, at least o'ng oligonucleotide -
comprising SEQ 1D NO:5 or SEQ ID NO:6 for determining Eﬁ’e éeqUence ofthe
P2X1 promoter at position 764 of SEQ 1D NO:1, at least one oligonucleotide

- comprising SEQ ID NO:7 or SEQ ID NO:8 for determining the sequence of the

* PgXq promoter at position 838 of SEQ ID NO:1, andfor at least one
oligonucleotide comprising SEQ 1D NO:9 or SEQ 1D NO:10 for determining the
sequence of the PoX1 promoter at position 1002 of SEQ 1D NO:1.

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

predisposition fo develop thrombotic disease.
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20

25

preferably on both one alleles, is indicative of an

i ncreased risk of peripheral vascul ar di sease (PVD)..
25 27. A test systemconprising at |east one anti-P2X1
antiserum anti-P2X, antibody, or anti-P2X1

anti body-fragnment for determ ni s t he anmount, of the
P2X1 protein in - a tissue sanple obtained froman

i ndi vidual. 28. Use of the test system according to
Clogi m ' [ . S i ti

Godel op' it adeafinl GIRTH 2, Bhyofoin § 0 B R TR0 4ps e et
to cl anﬁfez@’Y am bpigi alielgn, ialindicatide afran incraged Hek SPp¢ekipheral
pr Ote'%sbﬁlai&%‘-f&%t p\m of an individual which can be
prophylactically or t erapeutically treated with an
anti-thronmbotic agent. 5 "30. A P2X1 pronoter variant

C ri )
COIPY | Ph b AdccbRARI oMo, dnBhoif T pBGRMLEANoPBreatone alite,
posi t i Mfet@tiponbotkmiplps) lmdlcatlve of ammcwtse@yst eferipheral

'conprl\ﬁdse.ga,tcﬁ]gedgg%ﬂ;vg onoter variant according to

cl aim 30, wherein the pronoter variant directs the
synthesis of a detectabl'e product. 110 32. Use of the

t est i I r
{ e8! aﬁmg G &eg@ma 16 t%lla:i:rﬁ g@eﬁh%@ %Pﬁoélt’fb% el cgﬂmtn Glleles, or C at

scr eerfasfiop dp4 ghbethEfleles ﬁiﬁ%@‘il\@ @@erﬁducaﬂfr@mf atroles in particular

PZX1 prom)ter variant according to
bri ngidegcit tHENBRX1 promoter variant into contact with
a test conpound, and (c) determning the activity of
tgf gl’l pronmoter varjant. 20 34:. The nmethod according
he, use agrordingip clafn 28, \g{h%rgtrbg at posifion 304 or G at position 764 is
hi gh- tikdieueB BEAN inkres8E@ ARk BOstRIke! €St conpounds. 35. A
nmet hod of identifying an anti-thronbotic agent which
can be used for the prophylactic or therapeutic

t 2Rat netusefacadtdingdb viaihab, \bﬁé’ﬁeﬁgr at Msﬁﬁh%ﬂgﬁntét@éhs‘i Bne allele,
25 devel o hror&l‘tl C |sease rising the steps of

(2 i dEsiptep R e e R TR L
t o- deraardﬁdnmﬁbmﬂ C

met hochf rhRsiGRAPRERSRS atths BUAPS &Bloné?c)all'e%él%%ﬂéjifggelﬂlc neurological

26. The use according to clalm 20, whereln C at posxtlon 1002 on at least one a{lele - &

‘preferably on both one alleles is indicative of an lncreased risk of peripheral
vascular disease (PVD). ' .

27.  Adtestsystem comprising at least one anti-P2X; antiéerum anti-P»X4 antibody,

or anti-P,Xy antibody-fragment for determining the amount, of the P2X4 protein in

a tissue sample obtained from an individual,

" 28.  Use of the test system accordlng to claim 27 for the diagn03|s ofa

30

predisposition fo develop thrombotxc dlsease




J10

di'sease, using the nethod according to at | east one of
clains 1 to 17, and (b) identifying an

anti-thronbotic agent for the treatnment of said

i ndi vidual, using the nmethod according to at |east one
of clainms 33 or 34. 30 - 36. A nethod of adapting a

t herapeutic or prophylactic doSé of an anti-thronbotic
agent, conprising the steps of. 32 (a), identifying

an individual having a predisposition to devel op

t b dbe ¥seirewesdieg tadaing2g, M@em abditared emgiintpfitie BX4 protein is
| east [

it - Pl G Iituy Sl cobe frpBC B Mrapoutcaly
|nd|V|H@%Bd“Ubﬁﬁ@nﬂﬂW@"W@ﬁm@mﬁéccord|ng to at |east

one of clainms 33 or 34, and 5 (c) selecting a

therapeutl cally or prophylactically effective dose of
Oel  afith=X1 propigigIeriantagamprising at lsastpriemd Tvardual positipn 304, C or

Use of Gt poSRHL7ex, m?)%&na@éw%dﬁi? et 3bSor 9062 @"é&éﬂ) NO:1.
for the devel opnent of a nethod or test system
t he di agnosis of a predisposition to devel op 10

t lFonbAtes s%térﬂ%%ﬁtpn@mﬁ‘ﬂ{é% 1 PForh &S varihit §c¥80f'cﬁr'ig fo clalm 30,
screeni or an anti-th ofic r&ent a od

t est s‘&’gg@ﬁﬂ the promiek Yaronilirests theayminesipef wﬁteﬁab}a P Qﬁélct

treat'ed wWith an anti-thronbotic agent; .or a nethod or

ste for S(Sgtlng a_ therapeutic or
p %phy Er AAing 19 AlpgRBbiar thesgraerning for ap ant-

15

20

RS S

25

30

SEQJENGE,rhﬂQ‘aEIabQﬁ_ﬂlw Aventis Pharma Deutschl and GrbH
<120> Method of Diagnosis of ‘a Predi sposition to
Devel op Thronbotic Disease and its uses <130> DEAV

23084/ 08 hbthodld Gerebfing ¥oiQin FALARIMYBLIY agéntown&e% th& didhud
1 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.

.34.  The method according to claim 33 or 34 which is adapted to a high-throughput
screening of test compounds.

35. A method of identifying an anti-thrombotic agent which car{ be used for the -
prophylactic or therapeutic treatment of an individuat hav‘rhg 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 o 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.

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

<211> 1506 <212> DNA <213> Honp sapi ens <400> 1
ggattgatta attgacaagg agagactgac ctgggtgctg gaaggggcca
t gggcagcct. 60 tctgtgggtg acccccattc
agacaggct g. ccgggattcc cagccccagg gcctggcetcc 120.
tgcccagagc acttccagct catggctcge cagcaagaag actccttatc

agccttaagg 180 gtggggcggc tccgacgaca gggccgt ggg
ggctcgccag ggaggcccct gcttccagcect 240 tgaacctcca

L
tccagctcﬂ@eaggagmcautm@&@ aycgiradoct leatshmrecefctaims 1 to 17,

caaaccC
gaaggc ﬁcﬁzn[ng@,gc ag aggh't%g'qf&? sie f‘g'g%‘gg‘t%%g'gﬁg‘“ éﬁ%@*d fqhigual, using
agt t ct ct gie meod @G@fg‘é'ggﬁ@ ot Iegetgmeof akairs 88 byS4amd

cctcg ggge uﬁ&ﬁgb?g&%ﬁw?&:aﬂ gﬁﬁﬁbéhggeofs

agat gaggca ac ggctc g agagg c¢cag cccccaca 5%

600 caadfuegbefly aoeghtpe saiddndiddurlccgag gt cagget ct -
ctcggctggt cttgggcccc 660 ccatggcacc ggtgacggat

géggtgctgg tcttggctgg gcacctgcca cctctctcecc 720
gat g o lae Eotygentey yadey aceridingdo algig 48 ffyatggﬂgg%gnent of a
at agagab@ed 45f&st SRAMM ﬁﬁ@‘f@dlﬁ?%@&t@@jg E Mo develop

gg. ccdggctgga act'cagagcc tccttcctct '
cgct gclagabobe deagy ac'"%tﬁe‘é ebigsteystase éqrggte@@'r@g‘ga@'g@'nfg@mmbotw

anti-

900 agpat Q%&%@B%Qgegs% 0t arFﬁuEﬁfdhEltxgﬁch can be treated

cagt gga gg gagtcgcg 60 gagtccccta atctgag
act ccatjetan e '@@?@*@@%@MQQ@'&Q’E@W@"& gedaptmga
ccag gtthé.ra?eaggg PRIMGlacAOE ARG rGIRAANEAGgRAC t t at ct
1080 gacgggtggc ctgtggtttc: ctgccaacaa
ctcctgtttc cgaaggccca acaaggccca 1140 cgcagagcca -
ggaggggcag tggggctggg cctgggtggc cccaccagcc ccgccccatc
1200 tatctttggg aatttatttg tccatgggcg aggctggcct '
gcagtctgtt gccttccagg 1260 ggccaagagc tgctctgatc
acccagggat tctctctcca acccaagtgc ctccagctga 1320
cctctggctc ctgtcctctg gectccacctg caccgecctg ctcttcctaa
ggggccagga 1380 agcccccaga. agctctacca tcgacgt ggg-
t ggt ggcacc cggctcaccc tgagagcaga 1440

£75
R
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Val Ay Vval Ile 2052@53& hend@®rg Leu Ile A n Leu Val
{¥§L Leutyalh r Val IH @y Trp Val 35 40 45 Phe Leu
yi GGy Y S EHITRSer Ser Ay Lein Ile Ser
<186¥ MEQB S TORi aghais ST a ViabdikysibRia Ly Sevelyp kRrbmbb @ Val
Thr & @ ®rigs@s§SLeu 65 70 75 80 Qy Pro Gn Val
<IBop A&y Mada/é918 Asp Tyr Val Phe Pro Ala A n Gy 85 90

<]$E> @?p Asn Ser Phe Val Val Met Thr Asn Phe Ile Val
r o Lys Gdn 100 105 110 Thr A n @y Tyr Cys Al a
<@ FrenProvésstiion @Y Ay Ile Cys Lys Au, 115 120 125
AP ser Ay Cys Thr Pro Gy Lys Ala Lys Arg Lys Ala
<2Hn o6 |1e 130 135 140 Arg Thr Gy Lys Cys Val Al a
:g?gp %ﬁ% erThr val Lys Thr Cys Au 145 150 155 1,60
e @ rp Cys Pro. Vai Qu Val Asp Asp ASP Ile
<4pP0 Ar g Pro : :
ggattgatta  attgacaagg agagactgac ctgggtgcty gaaggggeca tgggcagect
tctgtygggtg acccecatte agacaggcig .ccgggattcoc cagccccagg gcctggctec 120.
tgcccagage acttccagct catggetcge cagcaagaag actccttatc agecttaagg 180
gtggggcgge tccgacgaca gggocgtggy ggctcgocag ggaggoccct gottecaget 240
tgaacctcca gtaccaccec gggtgagctt gggcaactca tttctcttet ctgagcitgyg 300
Trrcctcatc ttcaaaacyga ggggtgggge tdggggaggcc tocagcotctyg aggagocaac 360
' Gtgygaccct ctgcccacce caaaccooty tgttéégggc ccgagctggg ggtgggaagg 420
gaaggcaggg actgcagagg tgctgtgcce ccgactcatt gggggoctco agttetctgt 480
- cccgagttge tgagacccat cccctgtgag cctcgaccta gaaggaacag cccttattac 540 .
Cccaatttac agatgaggca acaggcicgg agaggcaagg tgacacccag cccccdcagc 600
caagaagtgg cagagccagyg gatctccgag gtcaggetct cteggotggt cttgggocce G60
ccatggeacc ggtgacggét gtggtgttgg tettggetgy geacctgcca cetotetoce 720
tctgatggtg gcccecggcea ggacagacag tgggagagga gaggtggggg atagagatgo 780
cagctcagca ccgaggttga ccgggcacgg. ccaggctgga actcagagec tecttectce 840
ctgcctiget cgc;gcagac CCccagggac gaageageca accctggtgg gggagggtgg' 900
agggtygtgg atggggctgg ggatggaggt ctcattttgg cagtggaggy gagtcgcdgg 960
gagtccccta atctgaggag actccagctt cccccaggec ctggccagad ctccatcttg 1020
cCaggtrttyg gggggaggat aacttgagga gtcgactgag agetttatct ttgccectgt 1080
gacgggtgge ctgtggttic ctgccaacaa ctectgtttc cggaggecca acaaggecca 3140
cgcagageca ggaggggeay tggggotggg cotggotgge cccaceagec ccgceccate 1200
tatctttggg aatttattty tccatgggeg aggctggcct gcagtctgtt goccttccagg 1260
' -ggccaagage tgctctgate acccagggat tctetctcca acccaagtgce ctccagctga 1320
~ tctctggete ctgtectetg gotccacctg caccgecctyg ctottoctaa ggggccagga 1380
' - agcccccaga agetctacca tcgacgtggg tggtggeacc cggctcacce tgagagcaga 1440
ggccgtgeag ggggotcagt totgagccco agcgggcpca ccatggcacg iSOO

ggccggecag ggggcetcagt tctgagcccc agccggecca ccat ggcacg
<210> 2 <211> 399

gcggttccag 1500 2/4 gaggag 1506
<212> PRT <213> Hono sapi ens

Phe G n Gu Gu Leu Ala AjagPhe Leu Phe Gu Tyr
10 15 Asp Thr

Pro Arg nmet Val

Leu Val

gcggttecag

<400> 2 Met Ala Arg Arg

15

Arg ASn Lys Lys

6.



165 170 175 Al a Leu Leu Arg Gu Ala A u Asn Phe Thr
Leu Phe Ile Lys Asn Ser 180 185 190 Ile Ser Phe Pro
Arg Phe Lys Val Asn Arg.Arg,asn Lei Val Gu Qu 195
200 205 Val Asn Ala Ala H& Met Lys Thr Cys Leu Phe
Hs Lys Thr. Leu His 210 215 220 Pro Leu cy5 Pro Val
he G n Leu Ay Tyr Val Val Gn Qu Ser Gy 3/4 225
99%67235 240 G n Asn Phe Ser Thr Leu Ala Gu Lys d )}506
Gy Val vVal Gy Ile Thr 245 250 255 1le Asp Trp Hs
:@%A@ Leu Asp Trp His Val Arg Hs Cys Arg Pro 260
<205 20 |le Tyr Qu Phe Hs Ay Leu Tyr Gu Gu Lys
<Ay LHogoS@pigpso Gy 275 280 285 Phe Asn Phe Arg Phe
M@ Arg Hs Phe Val Qu Asn Ay Thr Asn Tyr 290 295
300 Arg H's Ley Phe Lys Val Phe Ay Ile Arg Phe Asp
TFY 812460 VP TAE 1N 908 Fg-ey1klazsly PheLey Jhq glu Ay Gy
Lys Phe Asp Ile Ile Pro Thr Met Thr .Thr Ile dy 325

3 [ |l e-Phe @y Mal.Al a Thr Val
i Jriyee 48 weE 41 ot 8 gas®aco® B bt % Lo
Pro Lys Arg H's Tyr Tyr Lys G n Lys Lys Phe 355 360

t P, du
PR RrGEE PIE o Ay R M Y vl e B P 1,

Gy Leu dn GQu Asn Met Arg Thr Ser
. Phe Leu Fyr Glu Lys ¢ly Tyr GIn Thr Ser ser Gly Leu Ile Ser Ser
50 55 60

“val ser val Lys Leu Lys Gly-Leu Ala val Thr Gln Leu Pro Gly Leu
65 70 . 75 ’ 80

Gly Pro Gln val ‘é’gp Asp val Ala Asp g;ofr val phe Pro Ala 6In Gly
: ' ' 95

"Asp Asn ser Phe val val Met Thr Asn phe Ile val Thr Pro Lys GIn
100 105 110

Thr Gln 61y Tyr Cys Ala Glu His Pro Glu Gly Gly Ile Cys Lys Glu
115 120 ' 125 -

Asp Ser Gly Cys Thr pro Gly Lys Ala Lys Arg Lys Ala 6¢1n Gly Ile
1390 135 N 140 . Y o

T
IR
s

. Arg Thr Gly Lys Cys val Ala Phe Asn Asp Thr val Lys Thr cys Glu
145 150 155 160

- I1e phe Gly Trp Cys pro val Glu val Asp Asp Asp -Tle Pro Arg Pro
: 165 170 175

‘Ala Léu Leu Arg Glu Ala Glu Asn Phe Thr Leu phe Tle Lys Asn Ser .
. - 180 185 190

- Ile ser Phe Pro Arg phe Lys val Asn Arg arg Asn Leu val Glu Glu -
. 195 200 205 .

. val Asn Ala Ala His Met Lys Thr Cys Leu Phe Mis Lys Thr. Leu His
210 - 215 . 220

‘Pro Leu Cys Pro val pPhe Gln Leu Gly Tyr val val GIn Glu Ser Gly
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385 390 395 <210> 3 <211> 18 <212> DNA <213> Hono
sapi ens <400> 3 gaaaagccca tgacaccc 18 <210> 4 <211>
18 <212> DNA <213> Hono sapigns <400> 4 caacacggga
cagagaac 18 <210> 5 <211> 18 <212> DNA <213> Hono
sapi ens <400> 5 gatgtggtgc tggtcttg 18 4/4 <210> 6
25811> 20 <212>JgNA <213> Honp,sapi ens <4OO>22}
gctggcatct ctatccccca 20 <210> <211> 20

GIn Asn pPhe Ser Thr reu Ala Glu Lys Gly Gly val val Gly Ile Thr
245 250 255

Ile Asp Trp His Cys Asp Leu Asp Tep His val Arg His Cys Arg Pro
260 265 270

Tle Tyr Glu Phe His Gly Leu Tyr Glu Glu Lys Asn Leu Ser Pro Gly
275 280 - 285

Phe Asn phe Arg Phe Ala Arg His phe val Glu Asn Gly Thr Asn Tyr
290 295 300

Arg His Leu Phe Lys val Phe Gly Ile Arg Phe Asp Ile Leu val Asp
305 . 310 - , 315 . 320

Gly Lys Ala Gly Lys Phe Asp Ile Ile Pro Thr Met Thr‘Thr Ile gly
325 330 335

Ser Gly Ile Gly Yle Phe Gly val Ala Thr val Leu Cys Asp Leu Leu
340 345 350

Leu Leu His Ile Leu Pro Lys Arg His Tyr Tyr Lys GIn Lys Lys phe
355 . 360 365

Lys Tyr Ala 6lu Asp Met Gly Pro Gly Ala Ala Gglu Arg Asp Leu Ala
370 - 375 " 380

Ala Thr ser ser Thr Leu Gly Leu Gln Glu Asn Met Arg Thr Sser
385 390 395

<210> 3

<211- 18

<212> DNA

<213> Homo sapiens

<400> 3 ' ' &
gaaaagccca tgacaccc ’ 18

W

<210> 4

<211> 18

<212> DNA

<213> Homo sapiens

- <400> 4

caacacggga cagagaac ‘ ' ' i8

210> 5
<Z211> 18

<212> DNa
" <213> Homo sapiens

<400> 5
gatgtggtgce tggtcttg : i : 18




<212> DNA <213> Honp sapi ens <400> 7 ggaactcaga
gcctecttce 20 <210> 8 <211> 20 <212> DNA <213> Hono
sapi ens <400> 8 ggcaagat gd/4gctctggcc 20 <210> 9
<211> 20 <212> DNA <213> Honp sapiens <400> 9
ggaactcaga gcctccttcc. 20 <210> 10 <211> 20 <212>
DNA <213> Hono sapi ens <400> 10 ggcaagat gg agctctggcc
<i¥é> 6
<211> 20

<212> DNA
<213> Homo sapiens

<400> 6
gctggcatct ctatccccca - : 20

<210> 7

<211> 20

<212> DNA

<213> Homo sapiens

<400> 7

ggaactcaga gcctcctice ‘ C 20

<210> 8

<211l> 20

<212> DNA

<233> Homo sapiens

<400> 8
ggcaagatgg agctotggec 20

<210> 9

<211> 20

<212> DNA )
<213> Homo sapiens’

C<400> 9 .
ggaactcaga gcctccttec o . 20

<210> 10

<211> 20

<212> DNA

<213> Homo sapiens

<400> 10 : .
ggcaagatgg agctctggec - o 20




