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Method for the Diagnosis of Thromboembolic and Coronary Heart
Diseases 5 The present invention refers to a method for the in vitro
diagnosis of thromboembolic and/or coronary heart diseases, wherein the
nucleotide at position 470 of a nucleic acid coding for the human EGLN2
protein or the amino acid at position 58 of the human EGLN2 protein of a
sample of a person is determined. 10 EGLN2, due to its HIF prolyl
hydroxylase activity also known as prolyl hydroxylase domain-containing
protein 1 (PHD1), belongs to a group of closely related proteins of the
NiSHDIN@ OfRECBA I BN TS RGOBS YRS SRNOIBI6 SAKCHER EOnSELES
of five coding exons. HIF (hypoxia-inducible factor) is a transcriptional
regulator that plays a 15 key role in many aspects of oxygen homeostasis

The pRUELREIRPEHIRIIRIAE RS £ Mkbhdgat e FEki dRiIdRAiFS N mboemboiic
(PHD2) and EGLN3 (PHD3) to the physiological regulation of HIF is still

and/oy, REEPRARY(ABREIbTERSES. SVRETEIDGNE N otdR Mt Roaltiossd 88 gk asaucieic
acid dd8indy Yolt {hchoRiae that U= Gld\isolnrime showme dibiariag selitepesticor the

and inducible behaviour, which should allow flexibility in the regulation of
humagmg GbNA mieishd sia wampixRf arRRISRHURI AeéRITINS s pecific

pharmacological inhibition of a particular EGLN isoenzyme could have
theé;)otential for selective modulation of the HIF response that would be

EGLNZsefupiranis AL icpphivaonsgapaahvily rise Koaynasayoldgroryiase
domafR@ENEIRNG HARIRT £XRDK), i 8¢ VRlgr iR Hiciesagnesaterppiiteins of

across a range of cell types under resting conditions. In contrast specific

the EQINHIRHIRAR SRR WBISAAIAS SeReEIRRINPAUGRNORT kh&'Feshissesisting of five

codindBRMa InFerRiBolisRURsUbBIETRIRTS RightiavelsiptidiaeRayiitor that plays a
Appelhoff, R. J. et al. $2004), supra). This could open the possibility to
key rqlganisBRBIRARASEXISTIRSLIR NOFIRRSAHS Bl NI AaniER S (Jithe EGLN

isoform¥ bt knoywHor the-phygiolgojeabrolsal EGLNS - HD Drdsriebstiaiiological
understand a potential involvement of EGLNZ2 in the occurrence

d
regUIasieRak Bl B i SR A ARSEIRE, donbobeHORe RichcRlen- 279

3845AR8¥E8S Nive bean rardedesd WHAt et Chpraststned Ratisnt areRring cell
_with respect to a variation in the EGLN2 gene in position 470 of the
specificANgIngHG bR & ebavianEewhich should aliow flexibility in the regulation of the

HIF response to hypoxia. This would mean that specific pharmacological inhibition of
a particular EGLN isoenzyme could have the potential for selective modulation of the
HIF response that would be useful in therapeutic applications (Appelhoff, R. J. et al.
(2004), supra). EGLN2 inhibition, for example, should activate the HIF response
broadly across a range of cell types under resting conditions. In contrast specific
inhibition of EGLN3 should selectively augment the response to hypoxia in certain
tissues that express high levels of the enzyme (Appelhoff, R. J. et al. (2004), supra).
This could open the possibility to treat ischemic/hypoxic diseases. Contrary to
EGLN2 and EGLN3 not much is known for the physiological roie of EGLN1.

In order to better understand a potential involvement of EGLNZ2 in the occurrence and
progression of coronary heart diseases, genotype-phenotype association analyses
have been carried out with a well characterized patient group with respectto a
variation in the EGLN2 gene in position 470 of the EGLN2 reference sequence
published under the reference number NM_053046.2 in accordance with the present
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published under the reference number NM_053046.2 in accordance with

the present 2 invention. Different genetic variants of the EGLN2 gene are

already known as SNPs (single nucleotide polymorphisms) and published

under htttr//www.nebi.nlm.nih.(,,0v/SNP/sni) ref.cgi?iocusld=112348). 5
inventpordpifamyigensbesdriontt ehtha bl s orerrraabiesti&appssaronNPs

(s;ngl nggog&g Eﬁﬂ'%@%ﬂt@ﬁ%'ﬁﬁ&%W@@@%Haér”“de'C acid coding for

he human

GLN2 proteln or the amino acid at position 58, in particular

: S P sirEcusi-plaad®correlates with the
occurrence of thromboembollc and/or coronary heart diseases. 10
Therefore, a subject matter of the present invention relates to an in vitro or

Surpn@ﬁ@\’? idigenegie Pkirmpeanbols ansios cerananyBeatdiseasRRion 470, in

wherein the nucleotide at position 470 of a nucleic acid coding for the

particiamBane GYIesingotRithyrisingnahe Reeit seiisadindfandufanan EGLN2
proteifr GENePEAGD %‘cﬁosémf@s@ifo% RRISHN FE MRS PolD SIIBEMIHELER of the

preferred embodiment of the present |nvent|on the thromboembolic
humagide@sdd RIRSRE SoMEIHgRIVEDiam OFsEREREN S HIRMeRPEEIRAliC and/or
coron&RRHIEN: andigsés transitoric ischemic attack (TIA) and the coronary heart

disease is a myocardial 20 infarction. In particular, if the nucleotide at

position 470 is determined as thymidine in the chromosomal DNA or

ThereftaSila iBUbR MRMALT dharmneseeid ialeralo&atss detarmines@sor in vivo
leucine there exists a higher risk of stroke, PRIND and/or TIA. If, 25

diagnasiyaldhramiaamrkaie2HesIEer AR beRt AisRaess WRIRIE SigHucleotide

at poélﬁ@ﬁ%?@'%fih PREIEGE %@d@ﬁ@‘fﬂ?%@sﬁ%ﬁﬁ @gﬁbﬁlﬁ?%@mgﬁ%e amino
risk for a myocardial infarction, in particular early myocardial infarction.

acid ah\pasitiniy 16 fhpdienanvertidiz PelRimPiEGaTREAFrPeEsers ¢ Badient is
deterrgige@ of 30 persons which have cytldlne on both alleles of the gene

coding for EGLN2 at position 470 of the reference sequence

NM_053046.2 which leads to the amino acid serine at

n a preferred embodiment of the present invention the thromboembolic disease is

stroke, a prolonged reversible ischemic neurological deficit (PRIND) and/or a

tfransitoric ischemic aftack (TIA) and the coronary heart disease is a myocardial

infarction.

In particular, if the nuclectide at position 470 is determined as thymidine in the
chromosomal DNA or uracile in the mRNA or the amino acid at position 58 is
determined as leucine there exists a higher risk of stroke, PRIND and/or TIA. If,
however, the nucleotide at position 470 is determined as cytidine or the amino acid at
position 58 is determined as serine there exists a higher risk for a myocardial

infarction, in particular early myocardial infarction.

According to the present invention, the term “EGLN2-C470C” refers to the group of
persons which have cytidine on both alleles of the gene coding for EGLN2 at position
470 of the reference sequence NM_053046.2 which leads to the amino acid serine at
position 58 of the corresponding protein. These persons are homozygous with
respect to this EGLN2 variant. Consequently, the term "EGLN2-C470T refers to the
group of persons which have cytidine on one allele of the gene coding for EGLN2
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position 58 of the corresponding protein. These persons are homozygous
with respect to this EGLN2 variant.sConsequently, the term
"EGLN2-C470T refers to the group of persons which have cytidine on one
allele of the gene coding for EGLN2 which leads to serine at position 58 of

which jagsriespentin gtppesiiipaneBtning reosie speniner RIRiRIeMG tameidine on
the otRRFREIETF tHleNfelbichdpRIR IR AiRASEIRASS MuthSe at position 58 of -

corresponding protein. TheSe persons are heterozygous with respect to
the cerigspendigvamigine THesfudersack S UkplesRygRURkfeiEndespect to this
EGLNSEGAERSE coding for the human EGLNZ2 protein preferably has the nucleic

acid sequence of SEQ ID NO: 1 and the amino acid sequence of the

human EGLN2 protein preferably has the amino acid sequence of SEQ

The nUEIE'Q5a%id*§¥‘6ﬁ¥@rﬁc§‘8f&??é?@ﬁéwi%®r@ﬁ%oﬁéé PR RUman EGLN2

variants of 10 human EGLN2 and the non-human homologs thereof, as for
proteip pipiseabindiamBisnRAI E 6t SRERRNEEs Br HRCEBLN®hdnfnggie amino

acid sEQUEREcHPaNGitizPIECRRG BIHSH Pr&fb RERYIdE] HhatibRie S sequence

nucleotide exchange from cytidine to thymidine at the position

of SEQolBSIndindPissyssitthe presensdivyeafiae RICOBMASHES alsg/ethar variants of

humaAMN9Ia¢H arehamee HOMMAHERA (hisHeIgS! RerBBpilian CRIFESRANIND other
15 to position 58 of said reference se-guence and further provided that the

mamneghaisp&iehihiy pheeirlees Lprélin tasBUBARgS inieantictRerpHgbdidis
elegaRSOMANEEBYlaseR6MbY BaItiREAY TReARIMBCERR R&RBATY 8D cytidine to

_example by mass spectrometric analysis y\{here%y the oxidization of Pro,
thymi@ing piobe4rstipni£keapbanbinsfedpesibprenzOnehikakbsalaraneseguence

and/oR PerSRIKHed BXRaRTe ARRLEsFRIY 1R SeRE s IHEIBRUAR Al KA Nding

470 can be determined by a nucleic acid sequencing method, a mass

to posifiprpshoé SrRIGFRIGSO 6P SRIFGERRANIIURtheRTaIdEReH MR thecargeponding
proteiﬁmgmlngw@m%s@éemm%@ﬁo%@w%'rsaﬂﬂﬁ: ﬁ@gﬁgﬂ(}j@gﬂ?@@%ctivity.

_are pyrosequencing and/or sequencing with the help of 2 e .
Said epztieIastvEverRa kb aneasiierkansxampih feAsherealiarastivn analysis

wheréfﬁt)tmgé Fridieatibarobleianalygis Aigtthegn higtanalysihapd/dtected, or by
t
emzymg{ticr:I alssgals(/)s? known to a person skilled in the art.

Generally, the specific nucleotide at position 470 can be determined by a nucleic acid
sequencing method, a mass specirometric analysis of the nucleic acid, a
hybridisation methed and/or an amplification method. Examples of a nucleic acid
sequencing method are pyrosequencing and/or sequencing with the help of
radioactive and/or filuorescence labelled nucleotides. Examples of the hybridisation
method are Southern blot analysis, Northermn blot analysis and/or a hybridisation
method on a DNA-microarray. Examples of an amplification method are a TagMan
analysis, a differential RNA display analysis and/or a representational difference
analysis (Shi M. M. (2002) Am J Pharmacogenomics., 2(3), 197-205; Kozian &
Kirschbaum (1999} Trends Biotechnol., 17(2), 73-8.)

Furthermore, the amino acid sequence at position 58 can be determined by a method
measuring the amount of the specific protein and/or a method measuring the activity

of the specific protein. Examples of a method for measuring the amount of the
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method on a DNA-microarray. Examples of an amplification method are a
TagMan analysis, a differential RNA display analysis and/or a
representational difference analysis (Shi M. M. (2002) Am J
__Pharmacogenomics., 2(3), 197-205; Kozian & 30 Kirschbaum (1999)
specifierpigiiioEpnsl. YES  3tiot FaRARISoraNtHeraRthodr sedutipgles for

meas@RPHORSR RALPErdetpEaine hbytaimgHaosh MeagHingsasRBP WHdPbr an in

the specific protein and/or a method measuring the activity of the specific

vitro whglgirsatxigRbRESaY HBIIBEBP nsesLANYIRE sRiSuhastenigacelle Gicyeast

cells, BNRBWA €PaWeriBdrmEanAlysisand/or an ELISA. Examples for
measuring the activity of the specific protein are an in vitro test assay

and/or an in vitro whole cell test assay with human cells, animal cells,

ExampReiefial saHsoRs 19adle eritscabkrpHbinea Rerees vkiiast iréhg a8l % tissue or

Examéjles of a sample for the detection of the respective variant are a cell,

I
a body #iide i5r PRBIHAIUR, GRIBARI CRPROREIIRPEART BIRAMs BPeRthslBLCce!lls o

smootBNERIEQEALERYS PrefRAMhtABISeimBRIlss Ipieiarakiydne sesPRigniSonal methods
pre-treated by conventional methods known to a person skilled in the art

known @ RIGSIS Ko RSN MBI ThEHEEIRCSRRE 20UPCRISMoEHAYCIeic acids

or chr&NSsahthONAteipsef thetsmBpIetfr saeiviaier anatysibelaaaigpidonal
further step the risk and/or the age of a person to suffer from a

thromboembolic and/or coronary heart disease can be determined as

In ansbetivhil thetiRrasipleshédriskareiber opioraldugher pierdshetdosagerofrom a

a pharmaceutical against a thromboembolic and/or coronary heart ,
thromBremboic, # Y/ A AN, NS RS2 8% 980 RE SRR Afsh Shang in the

exam&d.N2 gene can be used in accordance 20 with the present invention as
a genetic marker for the risk assessment and/or the prophylactic
treatment of a thromboembolic and/or coronary heart disease (also

In arlg1nam aptieakliofagetastiseasr:), donasicudar ef amaanydydeardiabainst a
infarction, stroke, PRIND, TIA and/or coronar)é heart diseases.
thromboembolic and/or coronary heart disease can be determined.

In general, the found genetic variation in the EGLNZ2 gene can be used in accordance
with the present invention as a genetic marker for the risk assessment and/or the
prophyiac‘cié treatment of a thromboembolic andfor coronary heart disease (also
known as “cardiovascular disease”), in particular of an early myocardial infarction,

stroke, PRIND, TIA and/or corcnary heart diseases.

Furthermore, the genetic variation can be used in accordance with the present
invention as a genetic marker for the adaptation of the dosage of an effective
therapeutic agent for the treatment of a person, individual or patient and/or for the
identification of persons, individuals or patients being under or selected to be under
clinical trial studies with an increased risk for a thromboembolic and/or coronary heart
disease, in particular of an early myocardial infarction, stroke, PRIND, TIA and/or
coronary heart diseases. The genetic variation can also be used in accordance with
the present invention for the evaluation of the tolerance, safety and efficacy of a

pharmaceutically active substance for a specific person, individual or patient or for
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25 Furthermore, the genetic variation can be used in accordance with the

present invention as a genetic marker for the adaptation of the dosage of

an effective therapeutic agent for the treatment of a person, individual or

patient and/or for the identification of persons, individuals or patients
identifyisia dhmdsreprseledidd 48!y prRiGNCRHitP i dPs @ daEiGiaaneAtTeedl said
diseadisk for a thromboembolic and/or coronary heart 30 disease, in particular

of an early myocardial infarction, stroke, PRIND, TIA and/or coronary

heart diseases. The genetic variation can also be used in accordance with

In addRRRIERENEENSIKIQA fakilie C¥RI4pionof 188 A0 aRES RHED R the present

_ efficacy of a pharmaceutically active substance for a specific person,
inventingivrkiabai pafieft Hiddr @FWWHQQ@ﬁ@@oﬁﬁﬁﬁﬁvi@jaltw pa@tagtion and

evaluSiRINEIRE ARAIGHERN SRIVS HPhSlth USRRRS HBARMIOR YId diseases.

genetic variation can alSo be used in accordance with the present 5
invention as part of a high throughput-screening assay for the detection

The pPESkAVAYEHARPERRAUBSGINCRLY RF e ROTESiRE e YSRGS for

said diseases. The present invention can also be used to identify risk
each pseRsrd tdidrtalseaRalant te Sentinatsshomailviges: or patient to be

treated or advised. 10 A preferred method for the diagnosis of a

thromboembolic and/or coronary heart disease in accordance with the

A prefpaeshimneiBatofPtdhenifiaane it owimy kesbepBblinirg HYaspenaty heart
diseafRTHARbAISAlRRHENRAS L St iaveRllHAr CHTRRTERE SbIGIRP s

endothelial cells or smooth muscle cells, from a person or patient that 15
(a) oljinirgre sreelR)dRepa by walaing!h ferysic R prideairglbrgenarmponent of
thE WA B0 RS Hometaid-eamBles (s AMPHDARR theIRPeRifie £88i980n or patient that

encompassing position 470 of the ENGL2 gene with the help of primers,
shrydrkeunyas 2rs as specified in the Examples; (d) sequencing the

(b) isémﬁqﬁ?éjﬁ%i@!_&i z?tgc(@réﬁé,wﬁiBgrﬂf@;%mﬁdp'f%ﬁ@'ﬂio@ﬁ‘@é@_sampie;
assessing the risk for a thromboembolic and/or coronary heart disease, in

{c) amplifying the specific region encompassing position 470 of the ENGL2 gene
with the help of primers, in particular the primers as specified in the Examples;

{d) seguencing the amplified region;

(e) analysing the sequenced region; and

(d) assessing the risk for a thromboembolic and/or coronary heart disease, in
particular for an early myocardial infarction, stoke, PRIND, TIA and/or coronary

heart diseases.

An alternative method for the diagnosis of a thromboembolic and/or coronary heart

disease in accordance with the present invention contains the following steps:

(a) obtaining a sample, in particular a cell, tissue, body fluid, a cellular component of
the blood, endothelial cells or smooth muscle ceils, from a person or patient that
should be investigated,

(b} isolating the ENGL2 protein from said sample;

(c) determining the amino acid at position 58 of the EGLNZ2 protein; and

(d) assessing the risk for a thromboembolic andf/or coronary heart disease, in
particutar for an early myocardial infarction, stoke, PRIND, TIA and/or coronary

heart diseases.
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particular for an early myocardial infarction, stoke, PRIND, TIA and/or
coronary heart diseases. 25 An altgrnative method for the diagnosis of a
thromboembolic and/or coronary heart disease in accordance with the
present invention contains the following steps: (a) obtaining a sample, in
particular a cell, tissue, body fluid, a cellular component of the blood,

More &?@Fk&!@k@sﬁ%@é %ﬁﬁé‘ﬂz@ﬂ?%ﬁ‘%@@&ﬁ@&%@&miﬁﬁﬁé@@ﬁﬁﬂés and are

. should be investigated; 30 (b) isolating the L2 protein from said
incorpesApfeheEF ARIRYIFRITGAR IhaiRERIBRat position 58 of the EGLN2

protein; and (d) assessing the risk for a thromboembolic and/or coronary
heart disease, in particular for an early myocardial infarction, stoke,
PRIND, TIA and/or coronary heart diseases. 6 More preferred steps are

The foNelyidyatiyareoligelivel spefibipdds thedEKaampIgR arhanceitaparlqstesent
_ hereby by reference to each step. 5 The following Figures, Tables,
‘”Venf@é’q\ﬂgh‘ééyﬁﬂ@'@(g?ﬁp?é@%ﬁﬁ %&?p@}’r?fﬁ@ﬁresent invention without

limiting the scope of the invention. 10 DESCRIPTION OF THE FIGURES

Figure 1 shows the nucleic acid sequence of the human EGLN2 gene with

the NCBI number NM_053046. The primers used for amplification of the

DESsc¥gratiosestion it e qeretic variation C-*T at position 470 (bold face)
are 15 underlined. Figure 2 shows the amino acid sequence of the human

EGLN2 derived from the nucleic acid sequence with the NCBI number

Figurd\MsR5#946 e ThgcRinR acid RrRsiEebbehin Migark EY) NRtghnhis Wnthale NCBI
ace. 20 Figure 3 shows the influence of the genotype of EGLN2 at

e NHa SR TR RITBRES. (RS0 AT ASeHAg (S i cgenetic
aciexghAN@Rs ahe genetic variation C—T at position 470 (bold face) are

underlined.

Figure 2 shows the amino acid sequence of the human EGLNZ2 derived from the
nucieic acid sequence with the NCB1 number NM_053046. The amino acid
position 58 in the EGLNZ2 protein is in bold face.

Figure 3 shows the influence of the genotype of EGLN2 at position 470 of the
reference sequence NM_0563042.2, leading to amino acid exchanges at
position 58 of the EGLN2 protein, on the age of the occurrence of coronary
heart diseases in the patients group. P-values less than 0.05 are statistically

relevant.

DESCRIPTION OF THE SEQUENCES

SEQ ID NO: 1 shows the nucleic acid seguence of the human EGLNZ2 protein with
the NCBI number NM_053046.

SEQ ID NQO: 2 shows the amino acid sequence of the human EGLN2 derived from
the nucleic acid sequence with the NCBI number NM_053046.
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position 58 of the EGLN2 protein, on the age of the occurrence of
coronary heart diseases in the patignts group. P-values less than 0.05
are statistically 25 relevant. DESCRIPTION OF THE SEQUENCES 30
SEQ ID NO: 1 shows the nucleic acid sequence of the human EGLN2
protein with the NCBI number NM053046. SEQ ID NO: 2 shows the
SEQ IBNaPBCidatsanee MisiheivalasdgabNeedsrivasiketidienurieiuaeidof the
sequence with the NCBI number NM_053046. 7 SEQ ID NO 3: shows the
first primefefeERRGFRELAYRNIENNEL2ER4183 of the reference sequence
NM_053046.2. 5 SEQ ID NO 4: shows the second primer sequence of

complementary sequence of bases 504 - 521 of the reference sequence
SEQ 1RG0 ASCER DT 5P PRIFEDITN BYmSIanIsRIiOINgauence of

AND ANALY S s0hgapiclentidestEidmessidguanelilnatiopadas he
following primers were used for the detection of the nucleotide exchange
from C to T at position 470 in the EGLN2 sequence with the reference
number NM 053046.2: 20 Primer 1: 5'- CTGTCCAGGAGTGCCTAGTG
-3' (nucleotides 444 - 463 of the reference sequence NM_053046.2; SEQ
EXAMB : 3); Primer 2: 5'- GGGCTGGCAGTGGTAGAG -3' (complementary
sequence of bases 504 - 521 of the reference sequence NM_053046.2;
SEQ ID NO: 4). 25 PCR Protocol for Amplification: The reagents used

SNP MeTe EgroARRYedENIFMemed Zase iR, YSIN):20 ng of genomic DNA;
1 unit TagGold DNA polymerase; 1x Taqg polymerase buffer; 500pM

Oligonucleotides (Primers) for Amplification:

The following primers were used for the detection of the nucleotide exchange from C
to T at position 470 in the EGLN2 sequence with the reference number
NM_053046.2:

Primer 1: 5- CTGTCCAGGAGTGCCTAGTG -3' (nucleotides 444 — 483 of the
reference sequence NM_053046.2; SEQ |D NO: 3 );

Primer 2: 5- GGGCTGGCAGTGGTAGAG -3' (complementary sequence of bases
504.- 521 of the reference sequence NM_053046.2; SEQ ID NO: 4).

PCR Protocol for Amplification:

The reagents used were from Applied Biosystems (Foster City, USA):20 ng of
genomic DNA; 1 unit TagGold DNA polymerase; 1x Tag polymerase buffer; 500uM
dNTPs; 2,5mM MgClz; 200nM of each amplification primer pair as shown above; H,O
ad 5yl

Amplification Program of the PCR for Genotyping:

95°C for 10 min x 1 cycle
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30 dNTPs; 2,5mM MgC12; 200nM of each amplification primer pair as
shown above; H20 ad5pl1. Amplifigation Program of the PCR for
Genotyping: 35 95C for 10 min x 1 cycle 8 95C for 30 sec 70C for 30 sec
x 2 cycles; 5 95C for 30 sec 65C for 30 sec x 2 cycles; 95C for 30 sec
60C for 30 sec x 2 cycles; 10 95C for 30 sec 56C for 30 sec 72C for 30
95°C feray 48 cycles; 15 72C for 10 min 4C for 30 sec x 1 cycle; Protocol for
Miniseguencing and Detection of SNPs 20 The reagents used were from
70°C fRpBletPBiosy$térR¥S(Sster City, USA). 2 pl purified PCR product, 1,5 pl
BigDye-Terminator-Kit, 200nM of a sequencing primer as shown above;
H20 ad 10 pl. 25 Amplification Program for Sequencing: 96C for 2 min x
95°C fprcyBigeg6C for 10 sec 30 55C for 10 sec 65C for 4 min x 30 cycles; 72C

65°C fior JomauLAC forBeyeassx 1 cycle;

95°C for 30 sec
60°C for 30 sec X 2 cycles;

95°C for 30 sec
56°C for 30 sec

- 72°C for 30 sec x 40 cycles;

72°C for 10 min
4°C for 30 sec x 1 cycle;

Protocol for Miniseguencing and Detection of SNPs

The reagents used were from Applied Biosystems (Foster City, USA). 2 il purified
PCR product, 1,5 pl BigDye-Terminator-Kit, 200nM of a sequencing primer as shown
above: H,O ad 10 ul.

Amplification Program for Sequencing:
96°C for 2 min x 1 cycle;

96°C for 10 sec

55°C for 10 sec

65°C for 4 min x 30 cycles;

72°C for 7 min
4°C for 30 sec x 1 cycle;
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9 Analyse of the Sequencing Products: 5 The sequences were analysed
with the Sequenz Analyse Softwarey(Applied Biosystems, Foster City,
USA) for obtaining preliminary data first, then processed with the software
Phred, Phrap, Polyphred and Consed. Phred, Phrap, Polyphred and
Consed, written by Phil Green of the Washington University
(http://www.genome.washington.edu). 10 RESULTS Characteristics of
the Group of Persons 15 Table 1 shows the characteristics of the group
ik P £ -Total 2074 Sex Female 603 29,07 Male
1471 70 93 Age 61,8 (+/ 10,5) BMI (Body Mass Index) 29,1 (+1-4,4)
Blood Preasure 1214 58,7 Smoker 1372 66,41 | Typ Il Diabetis 361
The SEqUENRBRCHRTRI iPRRIYESH satitoths é“;r?@k@m%;r@iy% efuange (Applied
Biosyﬁﬁ%g'sﬁ&%@ro@@f/m? ayigsBtaNarRCHNR RS ZhalabiRe thewpiBeessed

frequency and distribution of the genetic variants of the EGLN2 gene at

with thesiritvare Shiee rdfévancd slyplind WM 650686 2Rhipd: ﬁ%ﬂ@ﬂg?&lwhmd
und SBIHREAd,  written by Phil Green of the Washington University

(http:/lwww.genome.washington.edu).

RESULTS

Characteristics of the Group of Persons

Table 1 shows the characteristics of the group of persons studied.

Table 1
n %

Total 2074
Sex Female 603 29,07

Male 1471 70,93
Age 61,8 (+/- 10,5)
BMI (Body Mass Index) 291 (+/-4,4)
Blood Preasure 1214 58,7
Smoker 1372 66,41
Typ Il Diabetis 361 17,46
Myacardial infarction 830 40,59
Stroke 145 7,01

Frequence and Distribution of the Variants of the EGLN2 Gene

Table 2 shows the frequency and distribution of the genetic variants of the EGLN2
gene at position 470 of the reference sequence NM_053046.2 in the patient group
studied.
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10 Table 2 5 Frequeny Percentage EGNL2-C470C 1253 96,31 (EGNL2
Ser58Ser) EGNL2-C470T 47 3,61 {EGNL2 Ser58Leu) EGNL2-T470T 1
0,08 (EGNL2 Leu58Leu) F Missing values 773 In the following only
individuals with EGLN2-C470C (EGLN2 Ser58Ser) and EGLN2- C470T
(EGLN2 Ser58Leu) are taken into account. 10 Influence of the Variants of
EGLNZ2 on the Occurrence of Early Myocardial Infarction Table 3 shows
TabletBe influence of the genotype of EGLN2 at position 470 of the 15
reference sequence NM_053046.2 on the occurrence of early myocardial
infarction (less than 55 years old for men and le 5Q.years old for

women) and sté?Cléﬁ v <r neurological
deficit)/TIA (tfan tudled

P-values less @@WQ@@@m@tatlstliially relevait. 20 11 Tab 3 EGLN2
CA470C / CATOEGRAro85Ra55658Leu p-valdé ClinicalBatdnieter n (%) n

(%) Patients jith early myacardialinfarction
EGNL2-C470T
(EGNL2 Ser58Leu) 47 3,61
EGNL2-T470T
(EGNL2 Leu58Leu) 1 0,08
Missing values 773

In the following only individuals with EGLN2-C470C (EGLN2 Ser58Ser) and EGLN2-
C4707T (EGLN2 Ser58Leu) are taken into account.

Influence of the Variants of EGLNZ2 on the Occurrence of Early Myocardial infarction

Table 3 shows the influence of the genotype of EGLNZ2 at position 470 of the
reference sequence NM_053046.2 on the occurrence of early myocardial infarction
(less than 55 years old for men and less than 60 years old for women) and of
stroke/PRIND (prolonged reversible ischemic neurological deficit)/TIA (transitoric

ischemic attack) in the patient group studied. P-values less than 0.05 are statistically

relevant.
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(<55m/60f) 215 (17,16) 2 (4,26%) 0,0199 Patients without early

myocardial infarction 1038 (<55m/6@f) (82,84) 45 (95,74) Patients with

Stroke/PRIND/TIA 88 (7,23) 7 (14,89) 0,0418 Patients without 1165

Stroke/PRIND/TIA (92,77) 40 (85,11) Results: 5 1. The patients with
Table BGLN2-C470C showed a statistically higher incidence for early

myocardial infarci
patients with EGL

receive a stroke, PF@’QEO&WH/OI’ TIA

EGLN2-C470C. 1
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NZ=OUHFTUT S

| Serfhiree

nowet&a aéi
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increase

art Rigegses

Pat@ei9tne ebk(sLN
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diasasesc) the pa
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aaparfpatients
elvsiopr The s
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ggHor the(p‘(quz'g]

r 5 the involvement of said

ANGPIEOLPPA

Ser58Se

GLN2-C470T. 2. The

» of the risk to
s with
Patients’' Age

ce of the
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part 15

r) for the early
compared to
.12

en the genetic
EGLN2 shown
jenetic variants
ases.

ry heart dise

COrsScyuci Itly, odl

+ - + 3
genetic variants-are biotogic

tmrarkers for the

prognosis of thrombotic and/or coronary heart diseases, in particular for

the

Resulis:

1. The patients with EGLN2-C470C showed a statistically higher incidence for early

myocardial infarction compared to patients with EGLN2-C470T.

2. The patients with EGLN2-C470T showed a significant increase of the risk to
receive a stroke, PRIND and/or TIA compared with patients with EGLN2-C470C.

Influence of the Variants of EGLNZ2 on Patients’ Age with Coronary Heart Diseases

Figure 3 shows the influence of the genotype of EGLN2 at position 470 of the

reference sequence NM_053042.2 on the age of the occurrence of coronary heart

diseases in the patients

Result:

group.

A significant dependency of the age of the patients with EGLN2-C470C (EGLN2
Ser58Ser) for the early occurrence of coronary heart diseases was discovered
compared to the age of patients with EGLN2-C470T (EGLN2 Ser58Leu).
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prognosis of early myocardial infarction and/or stroke, PRIND and/or TIA.
10 13 SEQ ID NO: 1 1 gctttccect gectgcectgt ctctagttte tctcacatcce ctttlttttt
ttcctttctc 61 tagccaccct gaagggtecc ttcccaagec cttagggacce gcagaggact
tggggaccag 5 121 caagcaaccc ccagggcacg agaagagctc ttgctgtctg
Conclygidlicctca cectgececa 181, cgecaggece ggtggeccee agetgeatca
agtggaggcg gaggaggagg cggaggaggg 241 tggcaccatg ggcccgggceg
tgccctcca tgecccggggg atgaagacac tgctgccat(_% 301 gacagcccgt
The sgvég%@dyc&'aeémagg% ere orhirerAg gl ¥Biatiyhdhs gene

codind F8RYACICR D EHELF o8 GRS E D KeD YesEAkbacegteca @idad indication for
“tgtceectgc tecectecta ccactgteca, ggagtgecta gtgaggecte ggea ggagt 481

the inyglysseentadiatrich SEdtetiac¥aiaBtsadlg s geE BRI Su Lt JBRIGHL B 4aNd/OT

coron&Ig0RagRMILAIRHE A0YBRANRGARI) REgEeRNE Yedel9ePafcISIgBEIBEF markers
601 aaggggtgcc agcgattggc agcccagggce gcacggcectg aggcccccaa |
for th%@@@%ﬁﬁ%@ BEdhr %@%ﬁ@%@éﬁg@%&@%ﬁg@g&ga@d@mwm for the
progn&SY80ecRY IEPGERIRAGaréhdraaaadnrekad FIRIPADGH NEETIagC
tgcagctgca gcagtggcag tggtgaggcec 781 agtgctgggc tgatggagga
ggcgctgcecc tetgegeecg agegectgge cctggactat 841 accgtgecct gecatgeggta
ctacggcatc tgcgtcaagg acagcttcct gggggcagca. 901 ctgggeggtc
gcgtgctgge cgaggtggag gecctcaaac ggggtgggceg cctgcgagac 961
gggcagctag tgagccagag ggcgatcccg ccgcgcagca tccgtgggga ccagattgec
20 1021 tgggtggaag gccatgaacc aggctgtcga agcattggtg ccctcatagce
ccatgtggac 1081 gccgtcatcc gecactgecge agggcggcetg ggcagctatg
tcatcaacgg gcgcaccaa.g 1141 gccatggtgg cgtgttaccc aggcaacggg
ctcgggtacg taaggcacgt tgacaatccc 1201 cacggcgatg ggcgctgcat
cacctgtatc tattacctga atcagaactg ggacgttaag 1261 gtgcatggcg gcctgctgca
gatcttccct gagggcecggc ccgtggtage caacatcgag 25 1321 ccactctttg
accggttgct cattttctgg tctgaccggc ggaaccccca cgaggtgaag 1381 ccagcctatg
ccaccaggta cgccatcact gtctggtatt ttgatgccaa ggagcgggca 1441
gcagccaaag acaagtatca gctagcatca ggacagaaag gtgtccaagt acctgtatca



h

10

15

20

25

30

142
L

40

1501 cagccgccta cgcccaccta gtggccagtc ccagagccgce atggcagaca
gcttaaatga 1561 cttcaggaga gccctgggcc tgtgctggct getecttcee tgccaccget
gctgtttctg 30 1621 actttgcctc tgacctgcect ggtgtggagg gcetctgtcetg ttgcggagga
ccaaggagga 1681 gaagagacct ttgctgcccc atcatggggg ctggggttgt

SEQ Ipydétgdaca gggggeagee 1741 gtggaggceca cegttaccaa ctgaagetgg

1
61
121
181
241
301
361
421
481
5471
601
661
721
T8l
841
301
961
1021
1081
1147
1201
l1z2¢l
1321
1381
1441
1501
15¢1
1621
1681
1741
1801
1861
1921
1881
20471
2101

gggccetgggt cctaccctgt ctggtcatga 1801 ccccattagg tatggagagce

igqgagg@ggmﬂgmqaoccamagg catgcagm 186 ttggguttgagecttete

%@1@9@@ geriettget gocattgugyg aEceceaadt Q5 1gppIaccay
HCACE cteCatietd @aﬁ@@@%@ tga*creefc %tccc%‘fﬁgguééé? gcagl 1981,

cgcca C gagdog Jygsgaagay

cacdifiigy.aciganeige. cagiaetiog %Q@g%@@p%ggggg&aggaﬁ%tg&tg

@%%35 @1@@@9 dagi getgteagee aagagataaapgtitaccte@gageligeasggtecteg

‘adaadaadad 0T baaaaadaasradQ At SEQIDINOe2agag ttacctgece
MB@P@@PQF‘L@Q‘KKP@EF@SS@EPL%P@G@AW@W‘E%Y LECPIAPSY

§%ﬁ§§§5 s cacchcetace actgccageo ctoticggga cggttitggo
L ct goget cgqc gcectggtecaco
i_ép é&%gﬁ g%&ﬁéﬁ&@& SELRPLOSEGAAMLVTKGEQREAA

@%B@EAF&{ME{D dogcttcacee agraaacuge cotgguocay goaagagaac
QEWE@GMSJGSQ%%@EASA@J_WEEN_

@%A@SP%WR@E

ﬁx&éé@ﬁ@éﬁéﬁéi AL S

R

ggcgcetgece

tctgeogoocy agogoeotgge coctggactat

caéca

gaa ggegatcceyg cegegcagcoa tocogtgggga ccagatbgcc
G@RS@N_ IVINEIV@A&/CI RHCAGRLEG SYMMNGRIEK AMVACYRGNGLGYMR
g@ggﬁqpﬁﬁg[gggagFgegc agggeggetyg ggcagetatg tcatcaacgg gogeaccaag

ASCRKENQV

e

160-SEQHID NO: 3 CHGT CEAGGAG TGCE FAGT G t5 SEQ IDND:4:b g
GEGCTCGCAG TG TAGAG 20° 5t ctggtatt

gcagccaaad
cagccgocta
ctrcaggaga
acttitgcectc
gaagagacct
gtggaggeca
coecattagy
tggggttgag
cctoctecacte
cacctittog
gtgtggaagt
aaaaaaaaaa

acaagtatca
cgecccaccta
goeotgggoo
tgtcectgect
ttgctgcecee
ccgttaccaa
tatggagage
gtgagtcatg
ctecagectyg
actgggectge
cetgtecagec
a

gctagcatca
gtggccagtc
tgtgetgget
ggtgtggagg
atcatggggqg
ctgaagctygy
tgggaggagy
gocchtcttgect
gaatgigaag
cactgcttgg
aagaaataaa

ggacagaaayg
ccagagocge
getcettcoee
gectcectgtetyg
ctggggttgt
gygooctgggt
cattgtcact
ggcaatgggyg
tgactcococa
gcagagtaaa
agtttacctc

ttgatgccasa
gtgtccaagt
atggcagaca
tgeccaccget
ttgctgagga
cacctggaca
cctaccctgt
tccoccaccadgg
tgggaggagt
accectttog
aggrgonagy
agagctgeaa

ggagcgggesa
acctgtatca
gettaaatga
getgettotg
cecaaggagyga
gggggcagcec
ctggtcatga
atgcaggact
acccecaagt
ccatggeagy
aggagcatgyg
aaaaaaaaaa
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SEQ ID NO: 1 1 gctttccect gectgectgt ctetagtttc tctcacatcec cttttttttt ttcctttcte
61 tagccaccct gaagggtccc ttcccaagec cttagggacc gca.gaggact tggggaccag
5 121 caagcaaccc ccaaggcacg agaagagctc ttgctgtctg ccctgectca
ccctgecceca 181 cgecaggcecc ggtagccccce agctgcatca agtggaggceg

SEQ '@a‘ﬁg)a@gagg cggaggaggg 241 tggcaccatg ggcccgggeyg gtgeecteca

t cccggg gat aagacac tgctgccat 301 aca ceegt gecaaccaca
o g ; e;f%gf S gé@PK JAGSS

cagygctetee cicaghtace
RET( KWAED

LALDYIVPCM

\EGHEP
RCITC
gsg%éﬁ i
‘ cccttcacccagcaaa cggc
cctgggcecag gcaagagaac 15 721 caggaggcag agcgggaggg tggcatgagc
tgcagctgca gcagtggcag tggtgaggcec 781 agtgctgggc tgatgga.gga
SEQ Ig{ga&?t ccc tctgegecceg agegcectggce cctggactat 841 atcgtgccct gcatgcggta
gcatc tgcgtcaagg acagcttcct gggggcagca 901 ctgggeggtc gegtgctgge
cgaggtggag gccctcaaac ggggtgggceg cctgcgagac 961 gggcaggtag
. ~plgAggcagag gacgateccg ccgegeagea teecgtgggga ccagattgee 20 1021
tgggtggaag gccatgaacc aggctgtcga agcattggtg ccctcatggce ccatgtggac
1081 gccgtcatcc geccactgcge agggcggcetg ggcagctatg tcatcaacgg
gcgcaccaag 1141 gccatggtgg cgtgttaccc aggcaacggg ctcgggtacg
taaggcacgt tgacaatccc 1201 cacggggatg ggcgctgcat cacctgtatc tattacctga
SEQ @égéaéctg ggacgttaag ]261 gtgcatggcg gcctgcttca gatcttccct gagggecggce
ccgtggtagc caacatcgag 25 1321 ccactctttg accggttgct cattttctgg tctgaccgge
aaccccca c tgaag 1381 ccagcctatg ccaccaggta cgccatcact
G“%tg ﬁjﬁ%@t ﬁ@ %é a ggagcgggca 1441 gcagccaaag acaagtatca
gctagcatca ggacagaaag gtgtccaagt acctgtatca 1501 cagccgccta
cgcccaccta gtggccagtc ccagagccgc atggcagaca gcttaaatga 1.561
cttcaggaga gccctgggcc tgtgetggct getccttcee tgccaccgct getgettetg 30 1621
actttgcctc tgtcctgect ggtgtggagg gctctgtctg ttgctgagga ccaaggagga




10

13

20

23

35

40

1681 gaagagacct ttgctgcccc atcatggggg ctggggttgt cacctggaca
gggggcagcc 1741 gtggaggcca ccgitaccaa ctgaagcetgg gggectgggt
cctaccctgt ctggtcatga 1801 ccccattagg tatggagagc tgggaggagg cattgtcact
tcccaccagg atacaggact 1861 tggggttgag gtgagtcatg gcctcttgct ggcaatgggg

SEQ Ilgyy§tidgagt acceccaagt 35 1921 cctctcacte cteccagectg gaatgtggag

1
61
1zl
181
241
301
361
421
481
541
601
661
721
781
841
201
961
1021
1081
1141
1201
lzel
1321
1381
14471
1501
1561
1621
1681
1741
1801
1861
1921
1981
2041
2101

tgactcccca acccctttgg ccatggcagg 1981 caccttttgg actgggctgce cactgcettgg
@oagagtaaa aggtgecagg aggagceatgg -204d-gtgtggaagt-cetgtcagecst ttete
%@aaﬁéa%@ﬁ%ﬂécaéég@F@@@&%&éé&%@%& 2101°q4aaaddHEd T 4°

cacg agaagagctc ttgectgtotyg Ccctgcctca cccugcccca

Rﬁ5 ca_agt a
s R e
&#3£5E&H%SEH%S£KB§KEa gcocctaagt caggchctcc ctcagt*acc aag@tcTucg

ﬂaaﬁﬁﬁﬁﬁﬂﬁSTQQWQE@ﬁ@.(gﬁéﬂgQNQ@KBEQQ@FQﬁ@@QE@#@AQ@Q@FK(B@K?RI%V“Q
CARPERPKRRYWAED: 5ecactgteca ggagtgccta gtgaggecte ggoagggagt

e o ARG AL GG GEASAS A

agcoccaggge gecacggectg aggecccecaa acdggaaatgyg

XYY GIHEVKDSHOGAALGERY EAEVEALKRGCGR LRDGQLAMS QRAIPRR S
Fgggﬁ@%q@qug@g@ﬁggcg tggcatgage tgcagetgea geoagtggeag tggtgaggec
% q‘ WGS@E ctaccgﬂéégﬁwgﬁéﬁ%tg ci *:%Eﬁgﬁ
@ égi E&ééliif gc cgaggtggag gocectecasac ggggtgggcg cctgcgagac

£ YENONYWDAKYH G LR EGR PAVYANEERE FRREAJEWS DRRAMPHEY

Kd%Ab(q@TFWYA@FM JABYEDAK ERAAAK DKYQLASGOKGVONMP VSOPRTRT
10°SEOHE NG T 19CTC TCCAGEA G?@@@?A@?@ 15 §E@g ONOCAE

?@%@?@?%@iﬁ@iﬂ@éﬁ 2017 Claiiss 1. Amgthiod for fhein vifto

diagnosis. of ahdier corenaryear-grgotage caacategag

ccactetttg
cecagectatyg
geagccaaaqg
cageogecta
cttcaggaga
actttgecte
gaagagacct
gtggaggcca
ccocattagy
tygyyttyay
ccteteactc
caccttttgg
gtgtggaagt
aaaaaaaasa

accggttget
ccaccaggta
acaagtatca
cgeocaccta
gocococtgyggeos
tgtcecctgoct
tigetgecce
ccgttaccaa
tatggagagce
Jgtgagtcaty
ctccageotyg
actgggetge
cctygtcageo
a

cattttetgg
cgecatcact
gotagcoatca
gtggccagte
tgtgcetgget
Jatgtggagy
atcatggagg
ctgaagctagg
tgggaggagyg
gcocteottget
gaatgtgaag
cactgctigg
aagaaataaa

tctgacogge
gtctggtatt
ggacagaaayg
ccagagoogo
gotocticoco
gctotgtotyg
ctggggttgt
gygcotygggr
cattgtcact
ggcaatggog
tgactccoccea
gcagagtaaa
agtttaccte

ggaaccceca
ttgatgccaa
gtgtcoaagt
atgocagaca
tgocaccget
ttgetgagga
cacctggaca
cetaccetgt
tcccaccagg
tgggaggagt
accccottog
aggtgocagy
agagctgcaa

cgaggtgaay
ggagcgggea
acctgtatca
gcttaaatga
gctgettcty
ccaaggagga
gggggcagec
ctggtcatga
atgeaggact
accoccaagh
ccatggoagy
aggagcatgg
azaaaaaaaa
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diseases, wherein the nucleotide at position 470 of a nucleic acid coding
for the human EGLN2 protein or thg amino acid at position 58 of the
human EGLN2 protein of a sample of a person is determined. 10 2. The
method of claim 1, wherein the thromboembolic disease is selected from
SEQ ipdN@idup consisting of stroke, prolonged reversible ischemic neurological

deficit (PRIND) and/or transitoric ischemic attack TIA 15 3. The method

MDS PG Bfdim-RAtérein-theCorofal Fr%%%ﬁ%fﬁgé’&sqéf?sp rdligl SRfaretion: 22056
TERATESethod ot AT 2 Lihe %ﬁ@ﬁ&é&%ﬁ&f%ﬁg ﬁé\%@?é?@APKRﬁWAED
CGDA RRRSHARBE Rt ImER G ChronTosoral NKOrtiracite: i the TR IAD CY
RYYG r fhé aftio-achiat’ 20 postion a8 deteritingd a5 1eidine forafisk o ¢ =2
GCRDT%WAEEE%B%&%&G%Y%E%J thodl ‘GF Claitn 3 WiherBin e 1 DeRCLTC
LYY LR ‘ﬁﬁgfﬁ%% 1S ‘detbiined %%E%%W&.Hé%%ﬁ@éﬁﬁ%%&%%‘ﬁw
WYFDA&ERM%%@%%@@%V&\%% for a risk of myocardial infarction, in

particular early myocardial infarction. 25 6. The method according to any
of the claims 1-5, wherein the nucleic acid coding for the human EGLN2
SEQ @r%@n#as the nucleotide sequence of SEQ ID NO: 1. 7. The method
ding to any of the claims 1-5, wherein the human EGLN2 30 protein
has the amino acid sequence of SEQ ID NO: 2. 8. The method according
1 CT&%% the claims,1-4 and 6, wherein the nucleotide at position 470 is
determined by a method selected from the group consisting of a 18
nucleic acid sequencing method, a mass spectrometric analysis of the
nucleic acid, a hybridisation method and/or an amplification method. 9.
The method of claim 8, wherein the nucleic acid sequencing method is
SEQ IEpNBled 5 from the group selected from pyrosequencing and/or
sequencing with the help of radioactive and/or fluorescence labelled
nucleotides. 10. The method of claim 8, wherein the hybridisation method

L SEiEsarected fromthe
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group consisting of Southern blot analysis, Northern blot analysis and/or a
10 hybridisation method on a DNA4{microarray. 11. The method of claim 8,
wherein the amplification method is selected from the group consisting of
a TagMan analysis, a differential RNA display analysis and/or a
representational difference analysis. 15 12. The method according to any
of the claims 1-3, 5 and 7, wherein the amino acid sequence at position
58 is determined by a method selected from the group consisting of a
method measuring the amount of the specific protein and/or a method

Claimé&neasuring the activity of the specific protein. 20 13. The method

according to claim 12, wherein the amount of the specific protein is
measured by a method selected from the group consisting of a western

A Hbtanalysis RadiRr anE HiaindSid b TIRSRABEmMBERE NG €8iBhads heart

‘wherein the activity of the specific protein is measured by an in vitro test
digeasgarierai ineitycamidedl RsHesay (il AuHSReRsiharAllg for the

hifglks Rasteyinl selisiar yeast catindSadiiesnehadrced dingHe anvRithecLN2

claims 1-14, wherein the sample is selected 30 from the group consisting
preteintel 2asmianie s @ Heasehds ASErTENgthe method according to any of

the claims 1-15, wherein in a further step the risk of a person to suffer

from a thromboembolic and/or coronary heart disease is determined. 19,

They metbedsth st ipcbriiigRied IR b aprRbRiGdiRpRssIfsiselsgiaskiom the

griep Berdasnge of aPbREMAssIdiRids RetersmedsentdniEhadnedflcal deficit
according to any of the claims 1-1 comprlsm? the following steps: (a)
b

(FspiRirRd/eampnsiif Speseis #ERLROUG e investigated: (b) isolating
a nucleic acid probe, in particular a DNA probe from said sample; (c)

amplifying the specific region encompassing position 470 of the ENGL2 ,
T@%n@ethod of claim 1, wherein the coronary heart disease is myocardial

infarction.

The method of claim 2, wherein the nucleotide at position 470 is determined as
thymidine in the chromosomal DNA or uracile in the mRNA or the amino acid at

position 58 is determined as leucine for a risk of stroke, PRIND and/or TIA.

The method of claim 3, wherein the nucleoctide at position 470 is determined as a
cytidine or the amino acid at position 58 is determined as serine for a risk of

myocardial infarction, in particular early myocardial infarction.

The method according to any of the claims 1-5, wherein the nucleic acid coding
for the human EGLN2 protein has the nucleotide sequence of SEQ ID NO: 1.

The method according to any of the claims 1-5, wherein the human EGLNZ2
protein has the amino acid sequence of SEQ ID NO: 2.

The method according to any of the claims 1-4 and 6, wherein the nuclectide at

position 470 is determined by a method selected from the group consisting of a



10

I5

20

25

10.

11.

12.

13.

14.

15.

16.

with the help of primers; 10 (d) sequencing the amplified region; (e)
analysing the sequenced region; ang (d) assessing the risk for a
thromboembolic and/or coronary heart disease, in particular for a

myocardial infarction, stroke, PRIND, TIA and/or coronary heart diseases.
NUPEID afith SRENRRCNEITERPEL QMRS SRREHIMBIEYORNRIRIT the nucleic

adifECHPBrIgi SR RRA M TMRC AR IR EH N2 tid Hen@eibed according to
claim 18 or 19, wherein the primers are selected from 20 SEQ ID NO: 3
and/or SEQ ID NO: 4. 21. The method according to any of the claims 1-3,

The Mg 1f comarsingibe ol RIRPac/@:eBinna R SRIMRIS. iselected

particular a cell, tissue, body fluid, a cellular 25 component of the blood,
fradb araHBeHe IBpies St MYQSE ensCitn? B/ SBAUS SR Mithdhe help of

ra8iABEhREARMRSTIaRLRES EBhis0|aBRASH G EOIEDudpLotein from said sample;

(c) determining the amino acid at position 58 of the EGLN2 protein; and
(d) assessing the risk for a thromboembolic and/or coronary heart

THESARSPON HOPAHCH R Hram %@V@Mﬂ%giﬁﬂnfﬁﬁﬂeﬂ’ BIrokRcRRINGBm the

TIA and/or coronary heart diseases. 22. The method according to claim

groppwhRREIStRE Rl oeardRanmraidtioAnspivaNPTiFiBaRIRl ARsiEsH. axlior a

hy2RidReaHBHTABDEJR @SBNADVREYRIHRfers to a method for the in vitro
diagnosis of thromboembolic and/or coronary heart diseases, wherein the

nucleotide at position 470 of a nucleic acid coding for the human EGLN2
THREOHEIRIANS aline 8cigRéRASIHNE 2 pliftdition method is selected from the

group consisting of a TagMan analysis, a differential RNA display analysis and/or

a representational difference analysis.

The method according to any of the claims 1-3, 5 and 7, wherein the amino acid
sequence at position 38 is determined by a method selected from the group
consisting of a method measuring the amount of the specific protein and/or a

method measuring the activity of the specific protein.

The method according to claim 12, wherein the amount of the specific protein is
measured by a method selected from the group consisting of a western blot

analysis and/or an ELISA.

The method according to claim 12, wherein the activity of the specific protein is
measured by an in vitro test assay and/or an in vitro whole cell test assay with

human cells, animal cells, bacterial cells or yeast cells.

The method according to any of the claims 1-14, wherein the sampile is selected

from the group consisting of a cell, a tissue and/or a body fluid.

The method according to any of the claims 1-15, wherein in a further step the risk
of a person to suffer from a thromboembolic and/or coronary heart disease is
determined.
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10 human EGLN2 protein of a sample of a person is determined.
SEQUENCE LISTING <110> Sangfj-Aventis Deutschland GmbH <120>
Method for the Diagnosis of Thromboelic and Coronary Heart Diseases
<130> DE2005/049 <140> <141> <160> 4 <170> Patentln Ver. 2.1
<210>1<211> 2111 <212> DNA <213> Homo sapiens <400> 1

THCHRIRSDSetas SRl Clelagil KF IHeacRlReCHIHE {RHSI POalAUeRaF&IED the
gaagggtccc ttcccaagec cttagggacce gcagaggact tggggaccag 120

dosagaahade RRRREUGPSLRIEFIO /G ctgtctg coctgectea cectgeccea 180
cgccaggecc agtggeccce agetgeatca agtggaggeg gaggaggagg cggaggaggg
240 tggcaccatg ggcccgggeg gtgeccteea tgcccggggg atgaagacac

Thg %@@orgga&ge £ eQjeg %féﬁﬁ%ﬁ@@ct%&@@f&a@%%@m

(aRASIHGHAEH3P alrRUAfeRR I RERGERIEYSHOIECES Breatgatas;
(bgagt gagag ttacctgccc 420 tgtccectge teccectecta ccactgtcca ggagtgecta

tpigtet HaEalip AsidBrkRy JaRREY B R PRAGY fBe dfefaceaid sample;
(CRGIATSRYRSCIRHGHOFRIHIRY e RESMPageAYy Ak AIS WP TrIREIERENLD gene
cagagt aag gcgcetgcage gefggtcacc 600 aaggggtgec agegattgge
agtt d%%%&%@ﬂf&?g’ ®ggcccccaa acggaaatgg 660 gccgaggatg
(d9tgaguais s tHEAFRB IFRLPARRBAC cctgggccag gcaagagaac 720
caggaggcag agcgggaggg tggcatgage tggcagctgca gcagtggcag tggtgaggee
(97W%§%@%%%@8@$§&%%%t68 C tctgcgeecy agegectgge cctggactat

(d$48ssessing the risk for a thromboembolic and/or coronary heart disease, in
particular for a myocardial infarction, stroke, PRIND, TIA and/or coronary

heart diseases.

The method according to claim 18, wherein the myocardial infarction is an early

myocardial infarction.

The method according to claim 18 or 19, wherein the primers are selected from
SEQ ID NO: 3 and/or SEQ ID NO: 4.

The method according to any of the claims 1-3, 5, 7 or 12-17 comprising the

following steps:

(a) obtaining a sample, in particular a cell, tissue, body fluid, a cellular
component of the blood, endothelial cells or smooth muscle cells, from a
person or patient that should be investigated;

(b) isolating the ENGL2 protein from said sample;

(c) determining the amino acid at position 58 of the EGLNZ2 protein; and

(d) assessing the risk for a thromboembolic and/or coronary heart disease, in
particular for an early myocardial infarction, stroke, PRIND, TIA and/or
coronary heart diseases.

The method according to claim 20, wherein the myocardial infarction is an early

myocardial infarction.
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atcgtgccct gcatgcggta ctacggcatc tgcgtcaagg acagcttcct gggggcagca 900
ctgggcggtc gegtgetgge cgaggtggagpgecctcaaac ggggtgggeg cectgcgagac
960 gggcagctag tgagccagag ggcgatcccg ccgecgcagca tcegtgggga
ccagattgcc 1020 tgggttgaag gccatgaacc a.ggctgtcga agcattggtg
ccctcatggce ccatgtggac 1080 gccgtcatcc gecactgecge agggeggcetg
ggcagctatg tcatcaacgg gcacacaaag 1140 gccatggtag cgtgttaccc
aggca.a.cggg ctcgggtacg taaggcacgt tgacaatccc 1200 cacggcgatg
ggcgctgcat cacctgtatc tattacctga atcagaactg ggacgttaag 1260 gtgcatggcg
gcctgcagca gatcttccct gagggccggce ccgtggtage caacatcgag 1320
ccactctttg accggttgct cattttctgg tctgaccggc ggaaccccca cgaggtgaag 1380
ccagcctatg ccaccaggta cgccatcact gtctggtatt ttgatgccaa ggagcgggca 1440
gcagccaaag acaagtatca gctagcagemggagagaaag gtgtccaagt acctgcatca
1500 cagccgcecta cgecccaccta gtggccagtc ccagagcecgce atggcagaca
gcttaaatga 1560 cttcaggaga gccct_gggcc tatgctggct getccttcec tgccaccgct

The pmgﬂﬁﬁﬁgérﬁﬂm asfdgcticagtettgertguiigtogngdgatEgragitigdtiaggadoembolic

ancioSERA9AN0R 00 geagaoaceLIelgcece Aaba0d AUORATOL g ot o nuckei

acid q@giegtéooticetacostgt EGQIN&IQ:&&&G}O occteattagntatggdoaigposition 58 of the

attgtcact tcccaccagg atgcaggact 1860 t ggttgag
h“maagrggg&%g%’g Byt 6& ?Fg Z Pged% d%é% ‘3&'&@ gt 1920 cctctcactc
ctccagcctg gaatgtgaag tgactcccca acccctttgg ccatggcagg 1980 caccttttgg
actgggctgc cactgcttgg gcagagtaaa aggtgccagg aggagcatgg 2040
gtgtggaagt cctgtcagcc aagaaataaa agtttacctc agagctgcaa aaaaaaaaaa
2100 Page 1 aaaaaaaaaa a 2111 <210> 2 <211> 407 <212> PRT
<213> Homo sapiens <400> 2 Met Asp Per Pro Cys Gin Pro Gin Pro Leu

Ser Gin Ala Leu Pro Gin



151015 Leu Pro Gly Ser Ser Ser Glu Pro Leu Glu Pro Glu Pro Sly Arg
Ala 20 25 30 Arg Met Gly Val Glu Ser Tyr Len Pro Cys Pro Lou Leu Pro
Ser Tyr 35 40 45 His Cys Pro Gly Val Pro Set Glu Ala Ser Ala Gly Ser Gly
Thr Pro 50 55 60 Arg Ala Thr Ala Thr Per Thr Tar Ala Ser Pro Len Arg
Asp Gly The 65 70 75 80 Gly Gly Gin Asp Gly Gly Gin Leu Arg Pro Leu
Gin Ser Gin Gly Ala 85 90 95 Ala Ala Lou Val Thr Lys Gly Cys Gin Arg
Leu Ala Ala Gin Gly Ala 100385310 1Arg#2ro Gin Ala Pro Lys Arg Lys
Trp Ala Gin Asp Gly Ply Asp Ala 115 120 125 Pro Per Pro Ser Lys Arg
Pro TP MAARG Gt Gy AH Gif'Glu Ala 130 135 140 Glu Arg Glu Giy
Gl et SeLEYs Ser Oy, Ser Her Gl Set Gly.Glu, 145,150 195 160, Ala
et AlaiGlyd-eu Met Glu Glu Ala Lou Pro Ser Ala Pro Gin Arg 165 170

175 Lou Ala Lou Asp Tyr lle Val Pro Cys Met Arg Tyr Tyr Gly lle Cys 180
DE88°P904al Lys Asp Ser Phe Lou Gly Ala Ala Leu Gly Gly Arg Val Tan
Ala 195 200 205 Glu Val Glu Ala Len Lys Arg Gly Gly Any Lou Arg Asp
Gly Gin Len 210 215 220 Val Ser Gin Arg Ala lle Pro Pro Arg Ser lle Arg
Gly Asp Gin lle 225 230 235 240

<110>

<120>

<136>

<140>
<141>

<160> 4
<170>

<210> 1

<211> 2111
<212> DNA
<213> Homo

<400> 1

gctttccect
tagccacecct
caageaacce
cgccaggoee
tggcaccatyg
gacagcccgt
tcagagcect
tgtcccoctge
gggacceeca
gggcaggaty
aaggggtgec
gcegaggatg
caggaggcag
agtgctggygc
atcgtgcoct
ctgggeggte
gggcagctag
tgogtggaag
geeogteateo
gocatggtgg
cacggcegaty
gtgcatggeg
ccactctttg
ccagectaty
gcagccaaag
cagoogoota
cttcaggaga
actttgecte
gaagagacct
gtggaggcca
cceccattagqg
tggggttgag
cctotecacte
caccttttgyg
gtgtggaagt

PatentIn Ver. Z.

saplens

gcctgeotgt
gaagggtcocce
ccagggeacy
ggtggeccee
ggcecgggeg
gccageegea
ftggageoctga
tceeetecta
gagccacage
ghtggtgaget
agcgattggce
gtggggatgce
agcgggagygg
tgatggagga
gecatgoggta
gegtgetgge
tgagccagag
geccatgaacc
gocactgcge
cgtgttacco
ggcgctgeat
goectgetgeoa
accggttgoet
ccaccaggta
acaagtatca
cgcocaccta
gooctgggec
tgtcctgect
ttgectgcocoo
ccgttaccaa
tatggagagce
gtgagtcatg
ctccageocty
actgggetygc
cctgtcagcoce

1

ctectagtite
ttcoccaageo
agaagagetc
ageLgeatca
grtgoeecteca
gecocctaagt
gootggeogy
ccactgtcea
caccictacc
gecggecgetyg
agcoccagygge
ccottecacce
tyggcatgagce
ggegetgeoe
ctacggcatc
cgaggtggag
ggcgateeceyg
aggctgtega
agggcggety
aggeaacgyy
cacctgtatc
gatcttcoct
cattttctgg
cgeoatcact
gctagcatca
gtggeccagte
tgtgcectgget
ggtygtggagyg
atcatgggaqy
ctgaagetgg
tgggaggaygy
gococtettget
gaatgtgaag
cactgecttagg
aagaaataaa

tctcacatce
cttagggaco
ttgctgtetg
agtggaggcyg
tgcccygggy
caggectcectee
gecaggatgg
ggagtgecta
actgccagcc
cagagtgaag
gcacggcoctyg
agcasacggce
tgrcagcectgea
tctgegeccg
tgocgtecaagy
gccctcocaaac
ceygegeagea
agcattggtyg
ggcagctatyg
ctecgggtacy
Tattacctga
gagggecgge
totgacegge
gtctggtatt
ggacagaaag
ccagagooge
gcoteettece
getetgtety
ctggggligt
gggcctgggt
cattgtcact
ggcaatgyggy
tgactoccoca
gcagagtaaa
agtttaccte

Page 1

ctttittttt
gcagaggact
ccctgoctea
gaggaggagg
atgaagacac
ctcagttacc
gagtggagag
gtgaggectc
ctectteggga
gogctgecage
aggcccccaa
cctgggocag
gcagtggcag
agcgaectgge
acagctteoct
ggggrgggcy
tcegtgggga
cecteatgge
tcatcaacgyg
taaggcacgt
atcagaactyg
ccgtggtage
ggaaccoeca
ttgatgeccaa
gtgtccaagt
atgocagaca
tgecaceget
tigcectgagga
cacctggaca
cectacootgt
toccaccagg
tgggaggagt
acccoctttgg
aggtgccagg
agagctgeaa

Ttecotticte
tggggaccay
ceococtgeoooca
cggaggaggyg
tgoctgeoecaty
agggtctteg
ttacctgeee
ggecagggagt
cggttitgace
getggicacce
acggaaatgd
goaagagaac
tggtgaggec
ccltggactat
gggggcagea
cetgegagac
ccagattgcc
ccatgtggac
gecgeaccaaq
tgacaatccc
ggacgttaayg
caacatcgag
cgaggtgaaqg
ggageggoca
acctgtatea
gcttaaatga
gctgotictyg
ccaaggagga
Jgggggcagcec
ctggtcatga
atgcagagact
acccccaagt
cecatggeagy
aggageatygg
aaaaaaaaaa

60
120
180
240
3C0
360
420
480
540
€00
660
120
780
840
200
960
1020
1080
1140
12040
1260
1320
1380
1446
1500
1560
1620
1680
1740
1800
1860
1220
15880
2040
2100



Ala Trp Val Gl.u Gly His Glu Pro Gly Cys Arg Ser lle Gly Ala Leu 245 250
255 Page 2 Met Ala His Val Asp Ala Val lle Arg His Cys Ala Gly Arg Lou
Gly 260 265 270 Per Tyr Val lie Asn Gly Arg Thr Lys Ala Met Val Ala Cys
Tyr Pro 275 280 285 Ply Asn Gly Lou Giy Tyr Val Arg His Val Asp Asn
Pro His Gly Asp 290 295 300 Gly Arg Cys lle Thr Cys lle Tyr Tyr Lou Asn
Gin Asn Trp Asp Val 305 310 315 320 Lys Val His Gly Gly Lou Leu Gin
an=aaadledhe Pro Glu Gly Arg Pro Val 325 330 335 Val Ala Asn lie Gin ProiLou
Phe Asp Arg Leu Leu lle The Trp Ser 340 345 350 Asp Arg Arg Asn Pro
His Glu Val Lys Pro Ala Tyr Ala Thr Arg Tyr 355 360 365 Ala lle Thr Val
521 “Trp Tyr The Asp Ala Lys Glu Arg Ala Ala Ala Lys 370 375 380 Asp Lys
<2125 pRyr Gin Lou Ala Ser Gly Gin Lys Gly Val Gin Val Pro Val 385 390 395 400
<213> 8@ GipRresPro Thr Pro Thr 405 <210> 3 <211> 20 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:

<400> rimer
Met Asp Ser Pro Cys Gln Pro Gln Pro Leu Ser Gin Ala Leu Pro Gin
1 5 10 15

Leu Pro Gly Ser Ser Ser Giu Pro Leu Glu Pro Glu Pro Gly Arg Ala
20 25 30

Arg Met Gly Val Glu Ser Tyr Leu Pro Cys Pro Leu Leu Pro Ser Tyr
35 40 45

His Cys Pro Gly Val Pro Ser Glu Ala Ser Ala Gly Ser Gly Thr Pro
50 55 60

Arg Ala Thr Ala Thr Ser Thr Thr Ala Ser Pro Leu Arg Asp Gly Phe
65 70 75 80

Gly Gly Gln Asp Gly Gly Glu Leu Arg Pro Leu Gln Ser 3lu Gly ala
g5 50 9%

Ala Ala Leu Val Thr Lys Gly Cys Gln Arg Leu Ala RAla Gln Gly Ala
100 105 116

Arg Pro Glu Ala Pro Lys Arg Lys Trp Ala Glu Asp Gly Gly Asp Ala
115 120 125

Pro Ser Pro Ser Lys Arg Pro Trp Ala Arg Gin Glu Asn Gln Glu Ala
130 135 140

Glu Arg Giu Gly Gly Met Ser Cys Ser Cys Ser Ser Gly Ser Gly Glu
145 120 155 160

Ala Ser Bla Gly Leu Met Glu Glu Ala Leu Pro Ser Ala Pro Glu Arg
165 170 175

Leu Ala Leu Asp Tyr Ile Val Pro Cys Met Arg Tyr Tyr Gly Ile Cys
180 18% 190

Val Lys Asp Ser Phe Leu Gly Ala ARla Leu Gly Gly Arg Val Leu Ala
185 200 205

Glu Val Glu Ala Leu Lys Arg Gly Gly Arg Leu Arg BAsp Gly Gln Leu
210 215 220

Val Ser Glin Arg Ala Ile Pro Pro Arg Ser Ile Rrg Gly ARsp Gln Ile
225 230 235 240

Ala Trp Val Glu Gly His Glu Pro Gly Cys Arg Ser Ile Gly Ala Leu
245 250 255

Page 2



<400> 3 ctgtccagga gtgcctagtg 20 <210> 4 <211> 18 <212> DNA <213>
Artificial Sequence <220> <223> Description of Artificial Sequence:
primer <400> 4 gggctggcag tggtagag 18 Page 3

=
foud
@

Mat Ala His Val Asp Bla Val » Arg His Cys Ala Gly Arg Leu Gly
260 265 270

Ser Tyr Val Ile Asn Gly Arg Thr Lys Ala Met Val Ala Cys Tyr Pro
275 280 285

Gly Asn Gly Leu Gly Tyr Val Arg His Val Asp Asn Pro His Gly &sp
290 295 300

Gly Arg Cys Ile Thr Cys Ile Tyr Tyr Leu Asn Gln Asn Trp Asp Val
305 310 315 320

Lys Val His Gly Gly Leu Leu Gln Ile Phe Pro Glu Gly Arg Pro Val
325 330 335

Val Ala Asn Ile Glu Pro Leu Phe Asp Arg Leu Leu Ile Phe Trp Ser
340 345 350

Asp Arg Arg Asn Pro His Giu Val Lys Pro Ala Tyr Ala Thy Arg Tyr
355 360 365

Ala Ile Thr Val Trp Tyr Phe Asp Ala Lys Glu Arg Ala Ala Ala Lys
370 375 380

Asp Lys Tyr Giln Leu ARla Ser Gly Gin Lys Gly Val Gin val Pro Val
385 390 395 400

Ser Gln Pro Pro Thr Pro Thr
405

<210> 3

<211> 20

<Z212> DNA

<Z13> Artificial Sequence

<220>
<223> Description of Artificial Sequence: primer

<400> 3
ctgtccaggsa gtgoctagtyg 20

<Z210> 4

<21i> 18

<212> DNA

<Z213> Artificial Seguence

<220>
<223>» Description of Artificial Sequence: primer

<400> 4
gggctggcag tggtagaqg 18



