Association of protein polymorphisms with coronary heart disease The

invention concerns methods for identifying an increase in risk for coronary
Associatiearntf girsiese pslyvet psiprobedtipiorermmaieptidesge polynucleotides

suitable for said methods. In the western world, cardiovascular diseases

~are the leading cause of death among both sexes, and coronary heart
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' n, ischemia may occur. resulting in pain (i.e. apgina). Usuaily
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resultingyispalar(aadasgpsially coronary degenerations (in the following referred
to as coronary heart disease) enabling an early diagnosis and thus early
therapeutic or preventive measures. Thus, it is the aim of the invention to
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Therefonithibesfull-lgrgih need of diagnostic principles for recognizing vascular and

especially coronary degenerations (in the following referred to as coronary heart
disease) enabling an early diagnosis and thus early therapeutic or preventive
measures.

Thus, it is the aim of the invention to provide improved methods for the diagnosis and
treatment of coronary heart disease.

In one aspect, the present invention provides an in vitro method of identifying an
increase in risk for angina pectoris in a diabetic patient, wherein the presence of
another amino acid than Glutaminic Acid at postion 23 and/or the presence of another
amino acid than Valine at position 337 in the Kir6.2 protein is determined in a sampie.



terms. The identification of the polymorphism in the protein sequence of

Kir6.2 comprising the amino acid exchange at position 23 (especially if

from Glu to Lys) and/or the amino agid exchange at position 337

(especially if from Val to lie) in the Kir6.2 protein can be used to predict
) an increased or normal risk for coronary heart disease, preferabl
in the follgusngry SERREIFTdi SRS IRBRSISAIRIma plaaiifirs |§8§n@6@|ﬁee%9'é/$g.(wj as the
three ornigidadadrased®oreaHrRCIAGARS Breteibdedign elyfteiast (dh st dattiength
protein degradation, analysis of protein sequence fragments with mass
spectrometry); 2) methods based on using anti-Kir6.2 antibodies against
the region of interest (e.g. ELISA); 3) methods based on analyzing
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[ cells. In another aspect, the present invention provides
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position 337 in the Kir6.2 protein is determined in a sample. The

identification of the polymorphism in the nucleotide sequence on one or .
1) metheggnhafadsonr SHEKEFEDGERe IBERIRIY teHeRinbiassel@farijangdard protein
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ELISA); diseases and more preferably for angina pectoris, in normal individuals

3) meth%%d_rk%%%fo %%%g?g%ngtﬁ%i&éﬁ#ﬁ%ﬁs&%@tj%@(%721%@snvugo assays using €. ¢.

, , d €.g. in 1) methods based oh
human, geinahaagieiEh w1¥668E ¢&lfon of interest (e.g. pyrosequencing,
sequencing methods using radio-labeled nucleotides, or 5 nucleotides

which are lgbeled with a.fluorescent dye, analysis of sequence . .
In another aspect, %ge present inven r%n pro%des ar¥ Sm vitro %ethod of identifying an

increase in risk for angina pectoris in a diabetic patient, wherein the presence of a
variation in the Kir6.2 nucleotide sequence on one or both alleles of the Kir6.2 gene
jeading to a Kir6.2 polypeptide sequence harbouring another amino acid than
Glutaminic Acid at position 23 and/or another amino acid than Valine af position 337 in
the Kir6.2 protein is determined in a sample.

The identification of the polymorphism in the nucieotide sequence on one or both alleles
of the Kir6.2 gene leading to the amino acid exchange at position 23 (especiaily if from
Giu to Lys) and/or at position 337 (especialiy if from Val to lie) in the Kir6.2 protein can
be used to predict increased risk for coronary heart diseases, preferably coronary artery
diseases and more preferably for angina pectoris, in normal individuals and preferably in
diabetes patients.
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fragments with mass spectrometry); 2) methods based on the
hybridization of nucleotide sequences to the region of interest (e.g. DNA
microarrays); 3) methods based on analyzing amplification products of the

wusiepiidexgegion of 10 interest (e.g. TagManT™ analysis). ghe#2005/009270
inwardly rectifying channel Kir6.2 (KCNJ1 1 or Bir) is a subunit of the

pancreatic islet ATP-sensitive potassium channel (IKATF,). The gene for
Kir6.2 has been mapped to chromosome 11p15.1 and the Kir6.2 protein
consists of 390 amino acids. Because of 15 its key role in
glucose-stimulated insulin secretion, Kir6.2 is assumed to be a candidate
It mpgé@;sgg@?piqefects involved in the outset of type Il diabetes mellitus
(Yamada et al. (2001) Diabetes Metab Res Rev 17: 213-216). Several
protein, genomic and coding polynucleotide sequences of Kir6.2 are

khowrethod® tiagsdase : i | '
punetho SEUIBRiing e SNRBLOUTANA SR BSOS

DN 'F%%i@?es%. uences are,F%ublic \ | _

Centdr Tor BiotethAorSSy fNEHA e HRIRg rEdPaiohsiadauisiaetides, or
Builoge3gideBethiesoarebSI68 Mt ESAIo s RCa R AT A Laldence
bas [ ers XP006398 (Seq. ID No. 3), (Seq. ID
No.ﬁafg)él r%i]eiign%éﬂeﬁqlﬁe%rlﬁc%%%%%ggsg?&eq. ID No. 4), (Seq. ID No. 6) 25
(gbdﬁ; BAsey @vibgbioriticaied. 2fsutientiteis puitinedy availakigion of

fromrde@enasnic gmi%g;b%ﬁg_/gyﬁnce that is published under the NCBI
cessjon number NT_009307 (homo sapiens chromosome 11 genomic

COnfiFISSs: 30 FgveEing ampificalionrrrdnman thsdmigigetideiegion of

KirGrﬁaeqU@geﬁ‘é&;MM)am&@)Je using the following internet link: 30
http://wnvw.ncbi.nim.nih.gov/entrez./viewer.fcgi?SendTo=on&db=nucleoti

de8+cqlispmax=l &extrafeat= WO 2006/027125 PCT/EP2005/009270 4 1
The kst Lm@iﬁymagmmagwﬁmi&mmmo&mga@ﬁbunit of the pancreatic
O e oB 0 onenn e h e, RSB ean ppeed o
Chr@&?ﬁéﬂ%ﬁﬁ&]éh“aﬁ‘ﬂﬁl@@H@ﬁt?tﬁ@%qL@@ﬁ@é&l@tw@remimsﬁ@s. Because of
its REPESIEn 61 RRIOMHBRER MR LERABRIRGE D& WRIWOMIEKISE 2 candidate

|OC]JJS. As s{how in figuref .
gene 1or genetic defects Involved in the outset of type |l diabetes mellitus (Yamada et
al. (2001) Diabetes Metab Res Rev 17: 213-218).

Several protein, genomic and coding polynucleotide sequences of Kir6.2 are known in
the state of the art. £.g. several human protein / genomic DNA / coding sequences are
publicly available from the NCBI (National Center for Biotechnology Information;
National Library of Medicine, Building 38A, Bethesda, MD 20894, USA:
www.ncbi.nhm.nih.gov) data base under the accession numbers XPO06398 (Seq. ID
No. 3), (Seg. ID No. 5) (protein sequence) XM006398 (Seq. iD No. 4}, (Seq. ID No. 6)
{coding sequence). One genomic Kir6.2 sequence is publically available from a
genomic contiguous sequence that is published under the NCBI accession number
NT_008307 (homo sapiens chromosome 11 genomic contig.; size: 8665930 bp). The
alignment of the mRNA/coding/genomic Kir6.2 sequences is publicly availablie using
the following internet link:
http:/lwww.ncbi.nim.nih.govientrezjviewer.fcgi’?SendTo=on&db=nucieotide&dispmaxm1
Sextrafeat=-
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5 2 and 3, the different Kir6.2 sequences differ in positions 23 and/or 337
with respect to the protein sequence and with respect to the according
positions of the coding sequence (67/68/69 and 1009/1010/1011,
wespwatively). Since the coding sequence stems from transeriptiroes/009270
products of genomic DNA, several different variants of the genomic
sequences with respect to positions 5657106/107/108 and 5657478/79/80
10 are bound to exist, too. The term Kirf.2 refers to Kir6.2 protein and
nucleic acid. The term protein comprises polypeptides as well as proteins
consisting of more than one polypeptide chain, e.g. polypeptides linked to

1&9@9@5@%@%1@&@%@@&%@9&@@%%%?@ tﬂ%ﬂ%e’s‘é%& t0=565

teip unit. term Kir6.2 protein can refer to the any Kir6.2 protein or —~
95fg%%‘ypséﬁm"é%g?tﬂ@%ﬂ%r’f?’é%#%”ﬁh@?@ﬁﬁ%Kﬁ'@.’fﬁg fhent can e.g. be
As zay Ke@ainpbieim suchcieialgichtial fglébédﬁéﬁbé:‘smgé@@f%éﬁiag 8656500
ences according to one. e slto8or
o e T ey TR R KiPhenleete i o m Toures
2 afhéiidhrariTaiene e & samiencrstaiffés i POgitiols 2B agmentIsvinithabspect to
I%{eq}p i ' A ctiopal nucleic
theac:id of é%%gaﬁéqgﬂ%iéa&cﬁ ragar?féﬁ’m'ﬁ%‘?gs gti%go%?e%?oﬁoﬁﬂg.z
seqyhsh GF PRIPRRI5HH AR IRt orspasiveinbRines fhaitiedig sequence
stemdticinaramsbrivtion hrbaueieis e orR THRACUBSREPIEIFSAUNER s of the

amino acid sequence and polypeptide sequence are_used synon mousl%/
e SEETFoF 1L LRGP SUSTS G LHBUIR G eTvaRRgA B179/60
arerbosatbtb thsisthiwmost frequent variant at positon 23 of the Kir6.2

polypeptide is a Giu (Glutaminic Acid, E). Moreover, they revealed that 30

the most frequent variant at position 337 is a Val (Valine, V). Thus, these
TheRib ks wiane i Kidclwsgesitantsnudeisracide d s therkirét2itvdtemprises

"aaithi . | e | . t . '
P o o e e O B Iaipp st chain, .6

POIYRERHEBS HBIGEdS RPY iRENRY iMase R RTikbNbSaGsfce iB-Thbridgrexto form
onedpibisiapplicatiensieyiaieRsisEinthenYBEMRRIRUTIAG RFYS ¥sitebr

poiﬁ?es;i)tti%ré %?f%ﬂg(%kﬁf’?réé%ﬁ% Ee\{\g.o .txpisi';ﬁ%efrrang%e}ﬁ can e.g. be any Kir6.2
protein or nucleic acid that is shorter than the Kir6.2 proteins or nucleic acids having
sequences according fo one of the SEQ I1Ds 1 to 8 or 13. Kir8.2 fragments are
preferably functional fragments of Kir6.2. A functional fragment of a Kir6.2 protein is a
protein fragment having at least one of the functions of Kir6.2, see e.g. above. A
functional nucleic acid of Kir6.2 is a Kir6.2 nucleic acid fragment that e.g. encodes for
Kir6.2 protein or a functional fragment thereof or that is able to specifically hybridize
with a Kir 8.2 nucleic acid.

The terms protein sequence, amino acid sequence and polypeptide sequence are
used synonymously in the context of this application.

Surprisingly, studies of the inventors revealed that the most fréquent variant at positon
23 of the Kir6.2 polypeptide is a Glu (Glutaminic Acid, E). Moreover, they revealed that
the most frequent variant at position 337 is a Val (Valine, V). Thus, these amino acids
at the respective positions are regarded as the Kir6.2 “wild type” within the scope of
this application. Thus, it it is referred to exchanges or mutations or less frequent
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5 The sequences according to SEQ ID No. 1 (NCBI accession No.
D50582; see Fig. 1A) and 2 (NCBI accession No. D50582; see Fig. 1 B)
represent the Kir6.2 wild type with respect to position 23 and 337 of the

wenlypepiidss sequence (and respectively, positions 67/68/6%er@sii’Reo270
1009/1010/1011 of the coding and positions 5657106/07/08 and
5657478/79/80 of the genomic sequence). The sequences SEQ ID 10 No.
3 (NCBI accession No. XP 006398; Fig, 2A), SEQ ID No. 4 (NCBI
accession No. XM006398, Fig. 2B) deﬁved from the NCBI database, and
the novel sequences SEQ ID No. 5 and SEQ ID No. 6 on the other hand,

et RROUREAS Sne dRAaTLY e KUR AR L0 SRR BORARRYG from

23 or position 337 of the polypeptide sequence and
th W&'ﬁ%ﬁ)ﬂ?& AR RRAsE @ftb@émtm@mﬁ@naaléﬁm mrséwdeme) are
me&ahe novel sequences SEQ ID No. 7 (Fig. 4A) and 8 (Fig. 4B) harbour less
frequently occurring variants at both positions 23 and 337 of the amino
acid chain: A Lysine at position 23 (with an AAG at positions 67/68/69 of

Thmw&m@smermag m&m lmmm@m%f%ﬁ?v Nﬁ thg%gg@osg@@@ 1A)
SYYRD ons co
aniequen%ié&égg ingle nucle %%% po grp{r%&ﬁ%) (PSW %&%g’é@gn‘ﬁ”’d type with
respaghiPestighEhaniibtictthenobnep e isequeg e @rah gapatbiagle
pod iSRS HBSI RS BIIR S %@W'df?@%of?ﬁ@%@ﬁ‘gé%iﬁé@ a%l%l]ngle
n theKire.2 gene

nucleotlde§olymo hlsmsé NP) have been identifie
565430R(§ 40 Jhaffieefiihegenamireegyeonsh, EresenuEnss SEQ ID

No(@x@ﬁﬁB@aaﬁ@@vﬁlWanﬂmq}a@m B@'%ﬁm{tﬂm\é%%?f Ng%qg%g %Qs;on No.
e mrom , Leucl ositon an Ina
X AL T o e NicEh SRR 1% P hefabeasyences SEQ
ID NslftaethSEQOCHacagart popthatibartiandt RarfReBrRirketaiagiamtiy;
/OO How ver, far
no&ﬁgﬂgﬁﬁg\b %g&e%%gﬁa%%ﬁe[ga% glng % 5?1?ca% PS (ﬁcﬁ’l'%ea? € sequence
(angJrsRecliyh sAmienGatHakaliens & eaﬁdma&map@nma@osufpm.ngueome
secRibfiey. Wh@“ﬁdﬁ&%@ﬁ%l‘ﬁ%@t@%fﬂﬁ 105, eSS SI0PR R Rarbour less

between the I_Presence of
frequently occurring variants at both positions 23 and 337 of the amino acid chain: A
Lysine at position 23 (with an AAG at positions 67/68/69 of the coding sequence) and
an Isoleucine at position 337 of the amino acid sequence (with an ATC at positions

1008/1010/1011 of the coding sequence).

Single nucleotide polymorphisms (SNPs) represent variants of a given nucleotide
sequence harbouring exchanges at single nucleotide positions: SNPs are well known
in the art. |

Several single nucleotide polymorphisms (SNP) have been identified in the Kir6.2 gene
leading to amino acid exchanges in the translated protein, such as E23K (exchange
from Glutaminic acid to Lysine at position 23 of the protein), L270V {exchange from
Leucine to Valine at position 270) and V3771.

in a recent study Kir6.2 variant E23K has been linked to type II diabetes mellitus in a
Caucasian population (Hani et al. (1998) Diabetologia 41: 1511-1515).
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mutations within the amino acid sequences at positions 23 and/or 337 of
the Kir6.2 5 protein and a predisposition for coronary heart disease. The
detection of genetic polymorphisms in the Kir6.2 gene, in particular
widirha22318K (Kir6.2 variants having Lysine (K) at position 2305009270
protein as a consequence of polymorphisms at the corresponding
position on both alleles of the Kir6.2 gene) and 10 Kir6.2-337-11 (Kir6.2
variants having Isoleucine (I) at position 337 in the protein as a
consequence of polymorphisms at the corresponding position on both
alleles of the Kir6.2 gene), by analyzing human DNA or Kir6.2 protein can

Holevsedefar () derIRRRliBABALOMABIINE SIS HEAUMRIIPARINANYs -
rl?ae:%rt d%ease mo,rt Séaecmcally coronary drtery disease and yet more :
va s.pegifﬁ W%ﬁ‘ﬂ %é fhest L fatinyartuRorisetderpatiomesingussudies of
By %""‘"‘r oD SCLAD ApLAton ang, (@ a8 SEnc o
mupe:%tfleﬁ% se é§§§§ %ﬁmﬁﬂgs% g(ljiﬁ%%feﬁﬁﬁfe@. HirRRing RIRY Sayef the Kirg.2

Projgémafickd nestisppeéitisfos tiom farncbezmadiskead. disease, the 20
method according to the invention allows for an early preventive or
curative treatment of the patient before symptoms such as angina, or

Thedriggianohaenlis-prisnerphisirs indhertcisdicnoshenin arabtithlaf Hies.2-23-KK
(KidhRvemintehagiseyiiABgRS ar sasitameeriying ta%%lé%ﬂ%_eé_ QSHRNENAL o

enomic level gives a clear indication for the treating physician to sCreen
PolfrR NS

] ‘ n
S SRlIRSREIRGPReLIRB A HBARlsSd ek oaasedend
KirGo2pd8Zetlifisirsi Svemtivetphavingdeslitaimepmabpiriedtingiaas BIMbRM s a
r ising,correlation between said aming acid
corSSRmNETS AU I SO SRR AT el
Kff%ﬁéﬁﬂ@iﬁéaﬁﬁéwgmm%naﬁrﬁiﬁmm tanting dedbies g. (a) as
gerRERAPENGAE hIgReLARFa9R IR eRRaLY Qgﬁgﬁgﬂgﬂgg??&%s%%é@g'r%at'en%;:tﬁggfﬁcaHy
necessity of a certain/different type of medication when comparea0 {6

corpaRthARPRL R eRSEA SRS aRREEdiFRiheRREINEsRRE IS, Bepaiviolydi

diatesteangeentd, () aRAihRsRSRaGE S RIESRNLHBERBHGR BF VRS R INYILL 4
mé?thm‘?%r% ra%a}%lr} the dosa%e of a ggarmaceutlcal for use In treating
/B r e SRR ARGTRE PReBFEYR A% ARiRReR FRtidat antreaemetic marker for

patient seiection in phase/clinical studies.

By allowing for an early identification of a predisposition for coronary heart disease, the
method according to the invention aliows for an early preventive or curative treatment
of the patient before symptoms such as angina, or damages to the heart tissue ocour
Identification of one or both of the above amino acid exchanges or their underlying
nucleotides on mRNA or genomic level gives a clear indication for the treating
physician to screen for an already persisting damage to coronary heart tissue or
vessels, or to prescribe preventive pharmaceuticals even before damage and/or pain
occur.

Moreover, the surprising correlation between said amino acid exchanges and the onset
of coronary heart disease allows for a more effective treatment of coronary heart |
disease by hinting to the necessity of a higher dosage for certain pharmaceuticals or
indicating the necessity of a certain/different type of medication when compared to
coronary heart disease patients that do not exhibit said Kir6.2 amino acid exchanges.



1. the presence of a Kir6.2 with a) an amino acid other than Giutaminic
Acid at position 23 and/or an amino acid other than Valine at position 337
in the Kir6.2 protein, b) a variation in’ the nucleotide sequence on one or
both alleles of the Kir6.2 gene leading to amino other than Glutaminic
Acid at position 23 and/or an amino acid other than Valine at position 337
in the Kir6.2 protein or .€) Kir6.2-23-KK and/or Kir6.2-337-11 js determined
i anoth e TR, i, TS P GG e
dosage o 4 RREETMASE UG AR 15 SE B DERR B SRAIH P ERIFBIE S RNGEaRAAtSTS in a
diabetic patEsitiBRIGHRIe sequence variation as determined in step I. And, yet
anothek drEHOEIRENRER A iGehudth refers to a method of selecting
individaalstnvaoinidl exsigonthén dheoroBarsheait diskdsst phagitiacekticahd/or an
amino avitiertbiertireprestneeaobdsitior BEN i) the KiE1Q peideother than
Glutanynig Agideaiopositign: 23 arasanagieacackhotr Hlapoidlingfls of the
Kir.2 gé}%'%%@ ARGHUrBRAHEIN A BNAHRIAR D é??@éﬁﬁ@?tﬁgaeaﬁfﬂﬂ?%%eamiﬂo
acid ot OLRULRIEIER Ol ey Kireie seReadig gamino acid other than
Gluta_mlpzlﬁﬁ%c 1 54 pasition Cﬁgr ?ﬁg{t aé‘n Valine aﬁg?osmon 337 _mm ined
the Kir6!2 proteif o?ég RSS! /ot Kir8P8YN%s HetefRiARIEiRPtaine
from a d@%ﬁﬂ?pﬁ)@%??%;e%ﬂﬁividual. The selection of individuals concerns preferably
diabetés BAtiShe: dasavrphacehaERasepisrR il @ pHarmaizhtiiamaiient who
exhibits ghKiffedention seideatnepieotidersngreanenadistaseandienoshed in step .
preferably, for angina pectoris. Preferably, the amino acid exchange at
And, yet positicar 281is deimdaluoiorhy srarafiosiheRmine acitetnshaiarRIBASINRIviduals
who will 332geritomd ¥aldelieny hesampedseieiambicanisalalpdriteilPbresence of
Kirg .2 wihsicleic acid, a biological sample, such as ?1 histological sa;nple, acell or
tissu a.cell. ' of maceuticals for.the .
o - %ﬁéﬁ%ﬁiﬁﬂ‘%’%ﬁg*’eﬁiﬂa@% 5%5”“9% %%h&f&ﬁé%a" amino
KnowRIN t%tei’]%fa, agf%é"}ﬁtg p%?l,%/ o Zéﬁt&ﬁl&g : Bfﬁtee st time
identified K{%ﬁtg{gbx@ir;&e;nggﬁ,lggiilﬁi‘fhgequence on one or both aileles of the
KirG.2 gene leading to amino acid other than Glutaminic Acid at position 23
and/or other than Valine at position 337 in the Kir6.2 protein or
¢) Kir6.2-23-KK and/or Kirg.2-337-1}

is determined in a sample of the individual.

The selection of individuals concerns preferably diabetes patients; the pharmaceutical is
preferably a pharmaceutical for the prevention or treatment of coronary artery disease
and most preferably, for angina pectoris. Preferably, the amino acid exchange at
_ position 23 is from Glu to Lys and/or the amino acid exchange at position 337 is from
Val to lle. The sample is preferably an isolated protein or nucleic acid, a biological
sample, such as a histological sample, a cell or tissue extract or a cell.

A wide panoply of pharmaceuticals for the treatment or prevention of coronary heart
disease or angina pecioris is known in the state of the art.



processes underlying or correlating with coronary heart disease, a further
aspect of present invention concerns the use of Kir 6.2 for the
identification of pharmaceuticals u€eful for treating and/or preventing
coronary heart disease. The term "pharmaceutical” refers to any

Since pra¥RFIANGEALSOMPIANICR-Of SHRSIARERTARA! KRB be disaskianNRRIHRW G the
entive treatment of a disease state in an individual. A Substance
et taaraspect of

processes, NadeTING: 20 Fou PR LR CarRTae FAT IS e
present igiveatiporifieacemtidhe pisehied [yfreivetioridfiffcrtiore @by hmeaasepticals
useful fobtpshgnaicaldasreieesitn dicdeaical ethodissfapbarmaceutical

considered as being useful or active in preventing or treating a coronary
heart disease in the sense of the different aspects of present invention
The ter SR Pt LorADIn SR T SeRi B HaUHD &h fireges that
can be usktdrienthietiintivery praeeiverimatieanduattissas Sipieteimprindividual.
A substatstleinackd) bng eslliogiea kit chengissigrsthndbis enditingl speriapcextract,
i efunetions aof Kir ' :
S P ) b Cu RS ot By gy ermica

or molectal DINIGAIGALTIREISG®nce of Kir6.2 polypeptide/protein or fragments
thereof. The substance can also modulate Kir6.2 expression, e.g. on the
A pham%guéhﬂwa@%ﬁfmmdiraﬁaﬁemgelg@gatioarlmeﬁe@smgp@é@bﬁtm@s%mfeaﬁng a
ility,. fr -'o.l\@gv ih.can. lational, .
conan SISO b ma b oriata it con o

etc. of
any subsigpce efeeiSinaley & ﬂ%ﬁ%@ﬂ?%&ﬁ?é’&f@ AERIHGNE B SRR bR functions
of Kirg.2(positivethoanegalivel))Kiithzhpucae signalling leasaelds tavinggihfliiienceKirS 2
expression. Kir6.2 function / protein activity / expression etc.) According to a
further aspect, the present invention provides the use of Kir6.2 protein or
. nucleic acid for the identification of pharmaceuticals for use in treating

To this ofih/ & UeHARGEaFRIMA PELBIR #04 Blahsn&psiions Al dhbtner aspedtose as
listed abthespréSshfinvetaioneptovidesa rethnodiofdeckonirtige ghirsi@netiticglsfprdirect
interactictS NI GRENG ANHOT BTrevRalinG, 8RIBE: RRIFERIA aodiahaliaepaliefkreof. The
substanccezrggﬂsgg%? ' r%%rg@(%{g g?ar%?ﬁn%%a%gé?lrr]imge%.rebznwtlgé ai@%‘?n#ial‘cranscri;}tion
T " pharmaceutical, b. determinin Ir6.2 dctivity or structure in the )
(initiationyrglenRalignd MHIREsSshsefie ot RBSSERNEE Dildrmieiatan cMoreover it can
modulatednepanistl dnsikKiréra aethdificatistn ciuresin folding etc. of Kir6.2. The substance

can exert the above effects directly or indirectly (indirectly meaning i.e. by interfering
(positively or negatively) with natural signaliing cascades having influence on Kir6.2
function / protein activity / expression efc.}

‘According to a further aspect, the present invention provides the use of KirG.2 protein or
nucieic acid for the identification of pharmaceuticals for usa in treating and/or praveniing
angina pectoris in a diabetic pafient.

in another aspect, the present invention provides a method of screening
pharmaceuticals for use in treating and/or preventing angina pectoris in a diabetic
patient comprising a. contacting a sample containing Kir.2 with a potential
pharmaceutical, b. determining the Kir6.2 activity or structure in the presence and in the
absence of the potential pharmaceutical, ¢. comparing the Kir6.2 activity or structure in
the presence with that in the absence of the potential pharmaceutical.



the presence with that in the absence of the potential pharmaceutical. 9
The activity or structure (i.e. the folding of Kir6.2 protein) in presence of
the potential pharmaceutical substénce can also be compared to the
activity or structure of the wild type Kir6.2 protein. Preferably, the sample
_contains or is an isolated protein or protein fragment of Kir6.2 or an _
The actiyiy|stegtrieiere dert dhadeidiveacd f?ﬂ@rﬁeﬁf £101672 RIeaenes rbiher potential
pharmactiigdayenbendife-tersn Jsalated cuiipsespast foe isetatied eraigiiciure of the wild
; Ki 6"' olzil#ed nucleic acid" and so on, refers to proteins/nucleic acids purified
yPe AiteRi%&tlral sources as well as recombinant proteins/nucleic acids
(which, of course, can also be purified). Since the amino acid exchanges

PreferabML%’%?%%&E?%BH%%OO?%@WEC‘!Y%&OE%}@W B??%@ﬁ?ﬁ%%ﬁ@n‘(%@’ Kir6.2 or

_ affect the treatment and/or prevention of coronary heart disease,
an isolatgle K eiQ e P HRIGAtHE BBEvEnESE Bitthéthods can e.g. be a) a Kir
6.2 protein or fragment thereof containing an amino acid other than

1 the oSS LRGN 2 el gh aing S et T Ve e
-“isolatedthacéeibcaum’irm@ astzadatiwfﬁqfsme pu@ehx&dgs%iuwuﬁds)maﬂ@r f_noth naturat
sources %\Q‘? 3!95@?&'{5?\1%@%}?) ﬁ%ﬂ%ﬁﬂu%@%@ﬂg E:ttsha&‘ %M?é@',nﬁ‘an also be

- cid at position 23 an an Valine "at position 337 in the Kir6.2
purified). protein or ¢) Kir6.2-23-KK and/or Kir6.2-337-11. WO 2006/027128
PCT/EP2005/009270 10 In screening for the ability of a potential

. harmaceutical to restore protein functign and/or folding of a Kjr6.2
Since the, ARG Brie P BRUT D o A LRIty 25 G B vy heart
disease type pevieilikgdiatmadtadictily dotmpraniistmbes forehertieatnoéntamadiary heart
disease, RERIEOD 8&%8@5}36}%“8?%8'%%%% E%%?%#‘ﬁ’ﬁ@gﬂ?@s E?mh&%ﬁﬁée“t'ca'
screening methods and systems especially it used In a hig

a) a Kir 8.2 protein or fragment thereof containing an amino acid other than
Glutaminic Acid at position 23 and/or an amino acid other than Vaiine at
position 337 in the Kir6.2 protein,

b) a Kir 8.2 nucleic acid or fragment thereof containing a variation in the
nucleotide sequence on one or both alleles of the Kir€.2 gene ieading fo
amino acid other than Glutaminic Acid at position 23 and/or other than Valine
at position 337 in the Kir6.2 protein or

c) Kirg.2-23-KK and/or Kir6.2-337-1l.
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throughput format using isolated protein or protein fragments, cells
expressing said protein, etc. are well known in the state of the art. 10
Suitable analytical methods or analytical systems, so-called assays which
varewsethiss measure the activity or concentration of definechtaggebaos/009276
molecules, in the context of the present invention, the activity or folding of
Kir6.2 (so-called targets, mostly proteins or nucleic acids), as a parameter
for the effectiveness of a potential pharmaceutical compound, are well
known in the state of the art. Assays cafl e.g. be biochemical 15 analytical
methods or systems using isolated or partly isolated components that are

tion.mi ithin.a_defined dtime,in
e B e e R ACS B rlele hugtion
angordling RhGHH0 Shammiinesaye detpresicunemiealherttirales to that
of thethinglsype reteins pHarmashuiie RtV he iagst moﬂﬁé?#s?aé&%%?% ndor

effectiveness of a potential to influence this 20 activity, can be determine
PR A 2P RA AT 4

W CTORAHYIGAY QiS¢ 56°8P AsiNaptiiiagethod or system to

monitor a biological process. Suitably, molecular cascades and

' resenti arts of physjological metabolic pathways but
F'ha S0 0 ﬁ%@ﬁ?&%ﬁ %%r@%?ﬁﬁglsa?g #j@gﬁéﬁwgeﬁ%e&éﬁ‘? 4 gz a high
thraisimeirieanahusing) skt orateingiamteol bgrakattivigiolexpeisiiglsaid
proRAITBRCBHISALERAARN AAAT LSRRy degprmined according to its

capability of interfering with or modulating these cascades or
mechanisms. For the use in drug screening, especially the high

| Sulﬂa@aMWE%@&Q@H@V@!@Q&WM@PQB%Q%%%EQ%WH%ﬁ%_?%%sed to
e

needst@o be reproducible and is preferably also scalable and robust.
megSULe 18 AEIRLRT CORSEIY RIPA G ARG BB FoRlARESF (BHbRaTIext of the

presebbinventioiorttreacivitiyoofoting latiNyalze(ectbaleafithger/aabEMI8etiSins or

T Rt E e bnnor e o HREiel aempennies

CO’BPWI%@%ﬂﬁﬂé‘)ﬁmﬂﬁ@h%ﬁm@tﬂf,fhe_.wheﬁwmm,e@dmdﬁmmemical
andiPich! thetAeHYI by QL NIsHRIISHB RIS EHE 'é%ﬁmwgtéﬁsgap{?%gﬂ% Jhat are put

Different tggges,of such assa?g are commonly kriown In the state

toogHiPr BTG RO iR dsfiiRE sRAcBpdime, in which the

effectiveness of the potential pharmaceutical compounds can be tested. Another
example of assays comprise biochemical analytical methods or systems , in which the
activity of the target molecule and the effectiveness of a potential to influence this
activity, can be determined within a cell.

An assay is any type of anaiytical method or system to monitor a biological process.
Suitably, molecular cascades and mechanisms representing parts of physiological
metabolic pathways but also of pathological conditions are reproduced in cellular or
biochemical (in vitro} systems. The pharmacological activity of a potential
pharmaceutical compound can thus be determined according to its capability of
interfering with or modulating these cascades or mechanisms.

For the use in drug screening, especially the high throughput screening for novel
pharmaceutical compounds, the assay needs to be reproducible and is preferably also
scalable and robust. The assay is preferably suitable for high throughput screening of
chemical substances for their ability of modulating the activity of the target molecule
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Suitable assays for different purposes encompass radioisotopic or

fluorescent assays, for example fluorescence polarization assays (such

as those offered commercially by 10 Panvera) or Packard BioScience

w2 AP HAScreenTM) for measuring the interaction of adalaamsneez7o

member with a non-labeled member (e.g. the interaction of labeled

protein receptors with their unlabeled figands). More examples include

cell-based assays, wherein a cell line ? ably (inducibly or not; 15

chromosomal or episomal) or transiently expresses a recombinant protein

of interest. These assays comprise e.g. reporter gene assays, wherein
undBeiregstfignf 0 oPERDAL iqngl J@i athway of a

mber 3‘% si%;ﬁfgﬁ?d%pction g%%%%?%ﬁ'e%@ﬁg é%%%?k%et@%ﬁ poule

use) {103, RO KRR P LRGBS G5 ABSsiom e ARILE i e eter|
acavdizigl toentaichptmnitvity of thistbrpetehassare & 2 faeambainantelldine

has to be constructed containing the reporter gene under the control of a
_defined promotor that is to be investigated itself or that is regulated by the
Differgnd ivieesafosuh asdey ineestigatioonig kitabla heioster-en oy mresRrand

corRRIBYRaMY kML WIENNdhe st L ihe, fLtand comprise firefly

luciferase, renilla luciferase (e.g. commiercially available by Packard
reagents), f3-Galactosidase. Suitable cell lines 25 depend on the aim of

smtﬁs&a&g&x@mwﬂém@%&é@léﬂes&g%%%%%ﬁﬁgﬁ@%%? gé%/% assays,

for £33 t? cultivate, such as, e.g. HeLA, C -
o B TBIE VS YhETRE RO RNAESaT GHHBEs SgsrIafmesdommerrial by
Pariveaginy PlatkaehBiyScncedieTHly avoliAs SreenMblrsutasdianics Be

; rgon laser light source combined with a cooled
R o e P S n e BRI s e i geracton o
labeglgd serieiniasigniges (silbhhairCaipbaipdvigindslls (e.g. neuronal cells or
other cells (e.g. cells recombinantly or naturally expressing WO
2006/027128 PCT/EP2005/009270 12 certain ion channels). FLIPR
Morg @BBIRSINs It r PdiRESsRss A wberainracari dine atshly dadaiibly or not;

chréiworarhapBraspisbriblor tiehdiehiledo RESNEQEREHIIRGAIMBIAof interest.
sing BCECF or.BCPCFf%)r specific FLIPR assay kits, or detectin

g
The ST SBIBHES A nBRLT AT S S DI A ST epdh coaipRoR iy certain
prokitspopNeosigosheofatectibropebayl afi zatiemieardhe signilering@ialbe

casiUERBEIMALIORS S ANSLIRLUBRDEF 5 reporter enzyme, the expression of
which is under the control of said certain promotor. For this type of assay, a
recombinant cell line has to be constructed containing the reporter gene under the
controf of a defined promotor that is to be investigated itself or that is regulated by the
signaling cascade under investigation. Suitable reporter enzymes are commonly
known within the state of the art and comprise firefly luciferase, renilia luciferase (e.g.
commercially available by Packard reagents), R-Galactosidase. Suitable cell lines
depend on the aim of the assay but comprise mostly cell lines that are easy to
transfect and easy to cultivate, such as, e.g. HelLA, COS, CHO, NIH-3T3, etc.

Assays for measuring the intraceliular ion level comprise e.g. FLIPR (fluorometric
imaging plate reader, commerciaily available from Molecular Devices) assays, wherein
an argon laser light source combined with a cooled CCD camera allows for paraliel
measurements in 384 well plates transient ion signals (such as Ca®", eic) within cells
(e.g. neuronal cells or other cells (e.g. cells recombinantly or naturally expressing
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dyes known in the state of the art can be used. Other types of assays and
other types of read outs are commonly known to persons with skills in the
art. For the determination of ion channel activity such as that of Kir6.2
wiwvkiehocontrol e.g. 10 intracellular ion concentrations and cegtiesobu09270

employed for measurement of intracellular ion concentrations) e.qg.
membrane potential sensitive assays and dyes can be used such as
DiBAC or Molecular Devices' membrane potential assay kit on FLIPR
technology; mitochondrial membrane polarization measuring JC-1 dye
with FLIPR technology; ion sensitive dyes, etc. Assays based on

cerRAiFlont GHBRINISD! ARG ARSANBIAN B URSAMAIAR I BRI AN,
.efflux measurement are espemal(l)g suitable for determining of In racellifar

UsIng CAAIM BB S UsR RS & b9-BfFiHEr apfoneaiesingeinteselbiRfarH
usitig BCHE terBTRERMYepeatcUPREEA, 0l areiBemy IR IAPSIERbtential
h f%lglblsr}nthee artﬂ%%&omprlse‘qe. @%Acumegjdetector L
Chaerestente Hasda 1as8r SR8 ’fﬁglr STt HIRRE RePrilRAnshefgngmbrane
polagizetistit o a®dikiribgtidoties intzade labelashobiegi iky AGHIMEN other

IQSCIence. f har.types of "read out" are well
O e o EAt b e B TRE: (aRea A P tres
of rppskOMERIRIREIRING Y JroRMin toRRsFeRS dthhsis!hindbguehce according

to SEQ ID No. 3, 5 or 7. Itis also preferred, if the 25 protein fragment
cordingr{,o the al(%g,ve method or usecomprises or has the sequence

FortREIRETD oM FHRILCAETNE] Fctivfy Slichs 46t ALKERIZ MEheoNtrol &.g.

intrabelitgasdoperinge meitiosspiatecahliheernpisapiey R fotha SSIHBRESt of
6 or 8. And the nucleic acid fr

. i EO ID No. 4, i
SR O & e B SAaEed imend aves
cansee|usnde uot ael PG ACSEHIRAIIB DSBS Triembnpalikgp i lhesainkit on
FLIPRY HHRRIRA LR NE \g&}%g%ﬁggﬁgsﬁmgﬁ%%a&e with

osition 337 from the wild type variant ctthe

FLIZBOs v piogy pet aapstiys/dues mic14ssaddnssdanipateioplammirguar atomic
adsdigrRsespus s bR ardmuciange ik thevildoies asisaliuGal

o A B b TSR i
automatical devices and for detecting certain changes and states within cells are
known to the person of skill in the art and comprise, e.g. the Acumen detector
(flurescence-based laser scanning reader that allows for 3dimensional reconstitution of
distribution of suitably labeled objects) by ACUMEN bioscience. Other types of assays

and other types of “read out” are well known in the state of the art.

FFor the above screening method or use, it is preferred if the Kir 6.2 protein comprises
or has the sequence according to SEQ 1D Ne. 3, 5 or 7. It is also preferred, if the
protein fragment according to the above method or usecomprises or has the sequence
according to SEQ ID No. 3, 5 or 7. The nucleic acid according to the above screening
method preferably comprises or has the sequence according to SEQ ID No. 4, 6 or 8.
And the nucleic acid fragment according to said screening method preferably
comprises or has the sequence according to SEQ 1D 4, 6 or 8.

It is very likely that all amino acid exchanges at position 23 from the wild type variant
Glu and/or at position 337 from the wild type variant Val of Kir6.2 affect the
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different from those of the wild type amino acids Glu23 and Val337,
respectively. Thus, 5 is preferred, if a nonpolar or basic amino acid is
placed at position 23 instead of the acidic Glutaminic Acid. It is even more

wureltesred; #kit is a basic amino acid, especially Lysine (Lys, g0 ¥Wi#hus009270
respect to position 337, which in the wild type polypeptide carries the
nonpolar amino acid Valine (Val, V), it is preferred, if a nonpolar amino
acid with a side chain that is more bulky than that of Valine, a basic or
acidic amino acid is placed 10 at posit} n 337. More preferably, a nonpolar
amino acid with a side chain that is more bulky than that of Valine is

L LR DG T T

typathsssiadn candialed Mlﬁ@anﬁ Isqbralﬁermdbmfcihe atpesticd Q%wam at
podftifhe 23uRye e dhemahhlg,af !%I%%QQ{IIS Pgn}%%rggo i \%%Keﬁr%g%mes

pOSS|b|I|t|es of nucleotide exchanges resu tlng n ve ami

diffesenidrRgadhasr Ydhetdldduas cmer rasle e T erdoad Zeceaprctively. Thus,

is phdharisdeifal. niipleeular Bilednihénscdst. ﬁgéé‘cﬂgi%ﬁsnwmiﬁqﬁ@?ég&%f the
m aC|d |t| ifS in the polypeptide, the exchange from Glutamic
B AR ST I BRI ESAng & nRROYS GPERG B hereparial

Lysihe dg/pds)tivvishaaae/60tobistioodidg Sﬁﬁl&ﬂﬁ&f@@&ﬁkﬂt@ﬁé%&?&p‘@e carries
the 'N8nréo %ﬁl%%&&t aﬁﬁ% \(Z? C?slgé)rn er¥. gttl eﬁ%gﬁg) ?fgré)}%%/]aa%%ew;th a

to another amino aCI can amu i
sidpsbRiphES 69 HpEOR e th@rﬂhm sbabmees hesidingidis BAYAD adtd & placed

at p%@ﬁ@n a3 PlaRAANR SR taéthfﬁﬁﬁé?fm B 0% A1¢ “ihatis more

erred, Ereferred Wlth respect to the nucleotide sequence are also

buﬂfMdQ@fhtH@ gt M@*@%cﬁaﬂa@%dréé@mﬁaqn 3atvpibiB iferisepmeoAds invention.
MoSixshanges. dnvssdimenesefes el e ﬁt&ﬁ@dw%ﬁaﬂge%ﬂg%%

lead o an E2 rom, Glut |n| Acid to Lysine at osmon
R SRR o, S Ao biete spe e 2
Valine to Isoleucine at position 337; see also flgure 7) The most

DuEIES §HE%@&%%QZ§} éggglrg% d0dnAhBOSHANR P h{M%eotice

co |ng3 sequence an XC ange 1ro at pOS
exciigDgas WrLEBdnG the ghere oM me fReid @ 6hpoganetite eﬁe@nqmmlweu

kno@F(TaRase ehthe seanastvai 2966/ Adse8 B %W%%ﬁ%ﬂ’%dmon

nucleotides within the genomic sequence affecting the amino acid
utgéa%%%?mmo acid position 23 in the polypeptide, the exchange from Glutamic

Acid to another amino acid can be caused by a mutation of one or more of the
positions 867/68/69 of the coding sequence according to SEQ. 1D No. 1. With respect to
amino acid position 337, the exchange from Valine to another amino acid can be
caused by a mutation of one or both of the position 1009 or 1010 of the DNA sequence
according to sEQ. 1D No. 1. Since, as stated above, certain types of amino acid
exchanges are preferred, preferred with respect to the nucleotide sequence are also
those nucleotide exchanges resulting in said preferred amino acid exchanges. Even
more preferred are those nucleotide exchanges that lead to an E23K (exchange from
Giutaminic Acid to Lysine at position 23 of the polypeptide sequence) and/or V337!
exchange (exchange from Valine to Isoleucine at position 337, see also figure 7). The
most preferred SNPs are GE7A (exchange from G to A at position 67 of the coding
sequence) and/or G1009A (exchange from G to A at position 1009 of the coding
sequence). Preferred embodiments encompass also exchanges of the respeciive



10

15

20

25

30

positions 23 and / or 337 within the Kir6.2 protein, According to preferred
embodiments of the different aspects of present invention, the 5 individual
is a diabetic patient; and it is even more preferred if the diabetes is
wdabatesrype 11 (diabetes mellitus). It is also preferred if the-6afreRBEY09270
heart disease is angina pectoris. It is advantageous, if the amino acid
exchange at position 23 is from Glu to Lys and/or 10 if the amino acid
exchange at position 337 is from Val t J{ie. The sample is preferably an
isolated protein or nucleic acid, a histological sample, a cell or tissue
extract or a cell. It is also preferred, if the sample is isolated from the
o i ' he. invention refers to on
i TN A Sl D R R
POR{{R9 23 Al AetdmiWiln i eE I/ preteithe sample can e.g. be a

biological, such as a histological sample, a cell or tissue extract or a cell,

d the sample is preferably isqlated,from the human body. Biological
Acgoldins F%r?&%%%é)i?g?e%% %ﬁ%@?ﬂﬂ%&@ﬁ'ﬁé@?ﬁ@pﬁ?é’@%%ri'b‘éﬁfgion, the
indpfidpeliissudisbetigamsi¢atgabrinisived, fives praearedkifney digmtedR0%abstes
e , bly i ved f vertebrate, and more preferably

e i & T Bl Cpaniac AL chal cERE et angina
PeCOfiSre, preferably a eukaryotic cell culture comprising cells derived either

from multicellular organisms and tissue (such as HeLA, CHO, COS, SF9

. or&é‘{l’B cells) or single cell organisms such as yeast (e.g. s. pombe or 25 s.

It IS BRYARIAES OHS TR AR B YRRt PRIl PR Bils Hom ol todlks and/or
if trendraonpiebaletienddranpistion 637 Rereainody WelirkBWhple is preferably
ant el er%is.ucgr%%é%@ng .8f blgog tlssc;q(itgunc ion or surgical

RS R S L REs S & R A SRR iR e SR Akel 0 tisgue extract or a
celblirificaisomisfiersad:dfifhecsamiplpisdlerated foch the PiAerteieins from

cells or tissue, as well as the preparation of cell- or tissue extracts is well

known 30 to the person of skill in the art (see e.g. also the standard

Angiaesfeiefsrtisreiofinerd ol dos oy entienPefe/E i 006/00bE7E> 1k Thethods,
whii&aaRes pidBRRMINGBCIBXRICARE/SARIB - 38 ARIRBURG e in the spmple.

TR R BORAED i O Ay s

exttadindiaatédi askb thelsawipBoythesferably isolated from the human body.

Biological material and biological samples comprise, e.g. cells, preparations or parts of
tissue or organs {(e.g. brain, biood, liver, spleen, kidney, heart, blood vessels, etc),
preferably if derived from a vertebrate, and more preferably from a mammal including a
human. Comprised are also ceils from a cell culture, preferably a eukaryotic cell culture
comprising cells derived either from multicellular organisms and tissue (such as HeLA,
CHO, COS, SF8 or 3T3 cells) or single cell organisms such as yeast (e.g. s. pombe or
s. cerevisiae), or a procaryotic cell culture, preferably Pichia or E.coli. Celis and
samples derived from tissue can be gained by well-known technigues, such as taking
of blood, tissue punction or surgical technigues. The preparation of recombinant
molecules and the purification of naturally occuring molecules such as DNA or proteins -
from cells or tissue, as well as the preparation of cell- or tissue extracts is well known
to the person of skill in the art (see e.g. also the standard literature listed below).
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blotting. 5 PCR (polymerase chain reaction) is an in vitro technique that
enables the specific amplification of sequence stretches having
nucleotide stretches of known sequence in their 5'and 3'vicinity. In order
WO Aansplfy & given sequence, it is sufficient, if the sequencedathemosoooz7e
region of the sequence to be amplified is known. In this case, a 10
fragment of the polynucleotide to be amplified is to be generated first (this
can be done by known techniques, such as digestion with a restriction
endonuclease). Next, a DNA- molecul&of known sequence (a "linker") is
coupled to the 3'-end of the generated polynucleotide fragment by means

i . ' ich i jall ilable f
ThEbearce TR0 B 20 RtRRotaN & o" B B HieR Ry g the
gengTBluPakY @gﬁﬁmdwmmi@@w@éhwm Satveckriowwiinkéne art and

rASHLENER, eDMalinath ifi lificati i thi
;:)o&rglker-m(;gdiated F%gtR %rﬁpﬁgggﬁfﬁé%%grﬁ%ifg)gﬁ?gmtﬁéageﬁd%ﬁ?eggf (Siﬁag%lé’fhern

W&t single-stranded DNA molecules 20 ("primers") are used, which are
complementary to the sequence stretches framing the polynucleotide

n e.amplified. The polynucleotide template can either be DNA
P A o e B i e pisgecic
amplificasion ghsenuander definbesdmling huoteoticsostitohss ly spesifieequence in

i | lymerises recognising
thef BPUMLS IERY. FRURILPOIVIRGIRRES éﬂgﬁ%%ﬁ%%: § §u?f?c&es? c?fi}

DNA as template and 25 producing c polynucle &
seqyeRsRiR @ ah SeRAdNRsopvReAg IR amnifiag krowmpiodbismgse, a

fraiRBMIBMBS SN RN SR ROHERH S IS foad ﬁgﬁ@ré%%gﬁ@@eﬂ be done

new DNA strands havjng a seqguence complementary to that of the
by KRR LRI B bah Y SR ik AR EISUP TR ARoFIERb Next, 2 DNA-
molgefite dftenoper aknesrard @ itfefereddionne prervalise thabaskorapealgderated
1Qdi 0.of denaturation / annealing /. polymerisation
P T L R e s O e
coneepdlivevedabte dranetifferent supiitodeTdisedsutipglpehaarescsshns

surfSIMRRIABY SR AU-REnAlaatian-udthaU ey gL NG RA, i
2006/027128 PCT/EP2005/009270 16 HIERELY A Fthe'kRown fnker
sequence, enabling the specific amplification by PCR (in this case a linker-mediated

PCR “ImPCR"}.

For amplifying the sequence of choice, short single-stranded DNA molecules
{(*primers") are used, which are compiementgw to the sequence stretches fran’éing the
polynucieotide sequence to be amplified. The polynucleotide template can either be
DNA or RNA. The primers are then annealed fo the single stranded template and
elongated, under defined and well known conditions, by specific enzymes, the so
called polymerases (either DNA polymerases recognising DNA as template and
producing complementary DNA polynucleotides or reverse transcriptases, recognising
RNA as tempiate and producing complementary DNA polynucieoctides), thus leading to
the generation of new DNA strands having a sequence complementary to that of the
template strand. By chosing defined sequences of incubation steps at defined
temperatures and of defined time intervalls, that are repeated periodically, a sequence
of denaturation / annealing / polymerisation steps is generated that ultimately leads to
the exponential amplification of the polynuclectide of interest. In order to be able to
apply the necessary temperatures for denaturation without destroying the polymerase,



10

15

20

25

30

heat-stable enzymes, well tolerating temperatures as high as 95C and

more, such as Tag-DNA polymerase (DNA polymerase from thermus

aguaticus), PFU etc, both commercially available from different suppliers,

waygouseth1dhe choice of suitable polymerases depends on therpHaese9i7o

use (e.g. for cloning by PCR, polymerases 5 with proofreading

capabilities, such as PFU are preferably chosen) and belongs to the skills

of the person of the art. A typical PCR reaction comprises the

polynucleotide template (e.g. 0,01 to 20 ng), two suitable primers (in a

concentration of e.g. 0,2 to 2 M each), dNTPs (in a 10 concentration of

. to 10 units of a pegat-stable

e ey, Wl B e S R G 2 veoiitn as
Taq A prlvsaprase kM helunesasedoonmibalyrusiigbisitystoRfiestiaboth

corGVRRYRIE: SHilRiR m@meam&%@&asnsr&tsﬁe?ys@?aﬂ%%ﬂ@éﬂ&?%h-tabne

nthesisgccording to well 15 known protocols. Such primers are also

S
POl RARGRIARPINAS QB L BPHIRERS P st @@, Fal el s EGRoreBeFases
wittDitdoired ity carabiities, alsh abNAUIRP IR RAINUhESES aRANdongs to the

. I wn standard procedures (see, e.g. the below standard
Skﬂﬁesgq‘ﬁ%%ge\gﬁépc@n a s%rébe 20 purchased from commercial suppliers, such

as Promega and Stratagene, etc. Methods for the preparation of biological

A HRAEAPIES R OBLAINIE GRS %%6%&%2%‘5?&%@84@@2&9?itr)q ASYEL o

known in the art. For reference, see e.g. rook et al. Urrent

- SUPRIGUBRERS (DR EREBICEY of RBtBIR Boienlbeashhai¥Tdaditosa

con@é‘%ﬁé’tﬁg\ WQ$'mWE%i”Y%ﬁ%MW&%§H§ § % U N A9 ot stable
S

exchange is determined by a'method consisting of or comprising the

POBIRIRRSy SHEPASd areharivr] FRIMPANant AR duifrs| sercarldmpien to the
perSONFIRKID BRRETBIE aRNCorRR NIl heAmSR SPOURINENSIIAL b g directly

analysed by means of in situ methods, such as in situ PCR or direct
genomic sequencing directly using the above sample (e.g. a tissue

Suitstilepiemecetia); begercntsd DNAMEE 200A6RIERE8ynthesis according to well
kno@%-;g/r%%%ggs.@ggg Z)%mlers are also commerciaily available by different suppliers,
such as MWG Biotech etc.

DNA and RNA templates, aiso cDNA templates can be generated by means of well
known standard procedures (see, e.g. the below standard fiterature) and can also be
purchased from commercial suppliers, such as Promega and Stratagene, etc.

Methods for the preparation of biclogical samples containing genomic DNA (and / or
RNA and / or protein) are well Known in the art. For reference, see e.g. Sambrook et
al., or Current Protocols in Molecular Biology or Protein Science.

According to a preferred embodiment of the invention, the presence of the amino acid
exchange is determined by a method consisting of or comprising the following steps:
e. Preparing from an individual a biological sample containing genomic
DNA.
f. i the target sequence is not to be directly analysed by means of in situ
methods, such as in situ PCR or direct genomic sequencing directly
using the above sample (e.g. a tissue sample or cells), the genomic DNA
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from the sample accordihg to a) has to be isolated or at least partially
purified. g. Amplification of a polynucleotide fragment by means of a PCR
reaction using primers able to amplify a polynucleotide fragment

weprmariemgsthose 5 nucleotide positions of the genomic kir eZragguenmee: o
that correspond to positions 67/68/69 and/or 1009/1010/1011 of the
coding sequence. h. Sequencing of the polynucleotide fragment
according to c). With respect to the genomic Kir6.2 sequence according to
SEQ ID No, 13 the above 10 "corres gnding positions" within the
genomic sequence are 5657106/5657107/5657108 and

5657978/ / 8 ivel figurs . Th f
one or miﬁtﬁ%iﬁ%@g %xgﬁé@ﬁéggt%i ‘é%egnﬁgﬁgrgg%tgﬁc% %ﬁgﬁ(?%cgfgﬁa"v

to one or Midiliesk the above amino acid exchanges in the protein can then

be iderifiagh AFRAUFHADIR HUNHL SRR 4 RLAGEHUESSHR S U SINY IC'%dactsan

sequencing primers and performlna autoradiographical or fluorometr

detection BP{PRRIPRISFoIR L R ARlvaLsigRtvesliramens memiring those
thbeI amp|i;m?bmﬂfetbeamffwo@gmﬁ@wesf?s@&%%e'ﬁf&%é&?r&%lond to
abilities of the,pers | ills,in Far reference, see for example
Sambrool??f%%?%r gﬁ%}e@n&fﬂ}é{ E@%&%é@éﬁ Bﬂﬂf’gwdﬁ?ﬂa%%ﬂﬁnce'
holds thueSesteagingpair tittopadf uate ptisesirmgvtoh aanaisy ke erdered

from commercial suppliers (such as MetaBion, Martinsried, Germany).

_Preferably, at least one of the primers according to SEQ. ID No. 9, 10, 11
Withy raspRct i iheseenerisKilsX spapguen arepstiomiaRfRicaiin 13 the above

“colsSsHNadpasiasher wielpriad samnedionaniplibe sresent invention, the
S0 RN o Fi AR FOP I 0 BUaRg LaLoch SO el (s fiure

8). biological sample containing chromosomal / genomic DNA. b. Isolating
the chromosomal DNA from the sample according to a). c. Immobilizing it
on a carrier. WO 2006/027128 PCT/EP2005/009270 18
The presence of one or more nucleotide exchanges in the genomic sequence feading

to one or more of the above amino acid exchanges in the protein can then be identified
according to known standard procedures (e.g. using labeled sequencing primers and
performing autoradiographical or fluorometric detection of the signals).

The selection and design of suitabie primers for the amplification of the above
polynucleotide fragment belongs to the abilities of the person with skills in the art. For
reference, see for example Sambrook et al., or Current Protocols in Molecular Biology.
The same holds true for the preparation of said primers, which can also be orderad
from commercial suppliers (éuch as MetaBion, Martinsried, Germany). Preferably, at
least one of the primers according to SEQ. ID No. 9, 10, 11 or 12 is used (see Fig. 5)
for sequencing and/or amplification.

According to another preferred embodiment of the present invention, the presence of
the amino acid exchange is determined by a method comprising or consisting of the
following steps:

a. Preparing a biological sample containing chromosomal / genomic DNA.

b. Isolating the chromosomal DNA from the sample according to a).

c. Immobilizing it on a carrier.
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d. Hybridizing to the immobilized DNA one or more probes able to bind to
the Kir6.2 Sequence harbouring one or more nucleotide exchanges
leading to one or both of said amino acid exchanges with higher affinity

wihamiéaihesvild type Kir6.2 Sequence under stringent condiefgmobbeo9270
hybridization can be visualized according to standard methods such as
autoradiography or fluorescence using probes labeled accordingly. The
presence or absence of a nucleotide egchange in the genomic Kir6.2
Sequence 10 leading to an amino acid“exchange at position 337 and/or
23 in the Kir6.2 protein can then be identified from comparing the

hybridigati | iti mming from the, patient )
sampleiaw%%tﬁ%gﬁm atFieW%%ﬂsyrg?%?z%ﬁonopnﬁtgg i P ?p?r?t@ﬁ%tfgsbmd to
of control $riHiEs2-SRauaRRS AT WINgearaTDE DNNA LS mmlidtedxchanges

polynucleqsigen@es ligepveipoiides Fambe Wég&@%@é%& Hgher affinity
different cé%gdlglo#ls of stringency. Stringency describes réaction

conditions"5t {RAR MU RS HIGHR R SHPRERIdrRIROsr iBpaRheandifars.

two single stranded nucleic acid molecules. Stringency, and thus 20
TheR HE&% f a reaction depends, inter.alia, of the temperature and
iu?f%r-c%%t |tfi%%a§?§sée‘ﬁs%r g?@fcﬁ%ﬁ?@ﬁi g%*ﬁ&?’,ae'{ﬂd%ﬁh@%éeﬁﬁﬁ can
autergdisgripeiyaydipresnensesisinthprodestiob ¢t peradedimglpd/or lowering
the ion strength of the reaction- buffer. Conditions of low stringence (and
thus low reaction and h\ébridisatio_n specificity) exist for example, if a

The\PIRRARSEGH RPpeRGH AkA RrslsoliR mseRIgRIMIDR S8 ISR Bequence
lcadingditionswitugicrRiinaaBnys U Riseon. 938 nbridisatinnyeaghon BIA8% can
th{_:‘ln O%)é{s?%cﬁfiﬁ’d 0,1% SDS solution. Hybridisation under conditions of
QihREE e HIRara% S BtaadhRtRInS AR iSRiraSiHgP
stemmiagstamd toeheatBo$atybledisihgradaimetieddto bieawifib gamaslsicaigm and /
; 0, ) [ .case of oligonu ide probes, at
or E@%ﬂ)%%\%ﬁﬁ%&a%%gﬁg\ggggn%%m%n{%érrr%iegfﬁ{a?egoe %}@’8?&9 X consisting of
oligonucleotide and sample (annealing WO 2006/027128
IsoiBfed [SAIMERE8E Antbiigonucieotides can be used for hybridizing at different
conditions of stringency.

Stringency describes reaction conditions that influence the specificity of hybridisation
or annealing of two single stranded nucleic acid molecules. Stringency, and thus
specificity of a reaction depends, inter alia, of the temperature and buffer-conditions
used for a reaction: Stringency, and thus specificity, can e.g. be increased by
increasing the reaction temperature and/or lowering the ion strength of the reaction-
buffer. Conditions of low stringence (and thus low reaction and hybridisation specificity)
exist for example, if a hybridisation is performed at room temperature in 2xSSC-
solution, Conditions of high stringency comprise e.g. a hybridisation reaction at 68°C in
0,1xS8C and 0,1% SDS solution.

Hybridisation under conditions of stringency within the different aspects of present
invention is preferably understood to be:
1) Hybridising a labelled probe with a nucleic acid sampie to be analysed at 65°C,
or in the case of oligonucleotide probes, at 5°C below the annealing or melting
temperature of the duplex consisting of oligonucieotide and sample (annealing
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and melting temperature are in the following understood to be synonyms)
over night in 50mM Tris pH 7,5, 1M Nacl, 1% SDS, 10% Dextran Sulfate,
0,5 mg/ml denatured salmon or hering sperm DNA. 2) Washing for 10

Wi 1mexSSC at room temperature. 5 3) Washing for 3@atipuassae270
1xSSC/0,1%SDS at 65C (or in the case of oligonucleotides: 5C below the

annealing temperature). 4) Washing for 30 minutes in 0,1xSSC/0,1%SDS
at 65C (or in the case of oligonucleotides: 5C below the annealing
temperature). 10 Oligonucleotides are Bolynucleotide and preferably
DNA-fragments having a length of 15 to 30, preferably 20 nucleotides.

The. i re | ined according to the formula Tm=2x
I g R0 Tty By over
0, 1@%‘?&%&6{% kinG Df B Nasulivng RSy, 1@ ZoRexGBSILalatiofs isg/m
diluthshareetlingiion S Pefingypaiats oM NaCl/0,3 M Na-Citrate
ﬁk\%{).hBefo e performing of a hybridisation reaction, the polynucleotides
are,'i a\ﬁa[rqt%goéﬁgr%@%%ﬂ%‘@é&@ﬁﬁ@@ﬂ@@@ﬁéﬁﬁﬁ@n (then: Southern
Blowamr)gafawéﬂi?ﬁim&@iné&ssmwf%sz%h%te@est{j@lpmmigase of

. Slo transferred to a suitable membrane, e.g.

AR % %8}0%‘%943 anﬁ%ﬁ’f@sﬁ%ﬁ‘?@%@?formed using a

sep&ri%
a nyloh or nitrocellulosé membrane.

QhitdshiedBproteviSaimbld 1SSIn g teBrSoutessate(ergn theianalive
labellishetlabriing seingdiinescense Aves; gisa single
'stran?e%\ polyribo- or polydesoxyribbﬁﬁugﬁgﬁi%céﬂ%l%ﬁgﬁgIe stranded
naturally or being 25 usually double stranded and having been made

Oliginglsisitided et dpsipnasissiion and israrBEIP AR RS BNA L RYA length of
15 a%ole %V%Clp %slso(clr sgn le jiir}z%nded state) by means (_)f_ base pairing.
he DNATAT ¢.§° BEATELHy e HRABBATES Srmparmiurmaiideisianngst
accerginiftprifetrirnBOIE fips: Bt ¢ruorben of SuitAble4n ¢ntisae demC)°C.
Nitrocellulose, Nylon or others suitable for dot or slot blots) or it can be

transferred to a gel matrix, separated electrophoretically and blotted to a
For QURRBINEarduParie 06 ) ONR®SEI(sin8ey Iatien kindthERSEitiitie faradOa 20x

SSCMUtEH 12 8ifttel/ BEAINAPZHEIE consists of 3M NaCl/0.3 M Na-Citrate
*2H,0.

Before performing of a hybridisation reaction, the polynucleotides are, if wanted after
performing electrophoretic separation (then: Southern Blot (DNA) or Northern Blot
(RNA)}) or without eieb*{rophoretic separation (then: slot or dot Blot), transferred to a
suitable membrane, e.g. a nylon or nitrocellulose membrane. Hybridisauion is
performed using a suitably iabelled probe. Suitable iabeiiing techiigues are e.g.
radioactive fabelfling or labelling using fluorescence dyes. The prabe is a single
stranded polyribo- or polydesoxyribonucleotide being single siranded naturally or being
usually doubie stranded and having been made single stranded by denaturation. This
probe binds to the DNA or RNA sample (which is also in single stranded state) by
means of base pairing.

The DNA can e.g. be directly be immobilized on a chip matrix (such as e.g. Affymetrix
Chips, etc.) or on a suitable membrane (e.g. Nitrocellulose, Nylon or others suitable for
dot or siot blots) or it can be transferred to a ge! matrix, separated glectrophoretically
and biotted to a suitable membrane (e.g. Nitrocellulose, Nyion or others suitable for
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Southern Blots) afterwards. Suitable chips or membranes, as well as
according methods are well known in the state of the art. The above
methods, such as Chip Hybridization, Dot / Slot or Southern Blotting, are
woeldawawnsin the art (for reference, it is e.g. referred to the #itarainesna9z7o
listed below). 5 The choice and design of suitable probes is well known in
the art (see for example, Sambrook et al., or Current Protocols in
Molecular Biology). The same holds t%a for the preparation of said
probes, which are also available from commercial suppliers such as
MetaBion, Martinsried, Germany). Suitable is e.g. any probe with a higher

dRGHBNLy SRR i compris -
2quggotidé gositions aﬂ%ﬁ%ﬂﬁ%ﬁ?ﬁ?ﬂ%ﬁ%%%%%@ Qa%é% ?dmg

/8 Wb kAR tsustdieseldhere

& ebiang Refbrsisopach as Chip

Hytiditeniide BischShgelesdingeio BietaidharaRoye kAHAARAE SXCeNEtsence, it

is egé ép r%?étslperb %g ﬁ\

or example pro

rédu{%é

ositio 7,0f the Kir6.2 protein. Suitable probes
gf;'}ec%?}réé))r% ‘%\gagenomic nucleotide Tripletts 15

according to figure 6. The presence of the amino acid exchange can also

ThErfdRIEING %‘ég\i’sﬁ ﬁ@%gg;gﬁoﬁéﬁ&g&%ﬂ%ﬂ%ﬁ%é %ﬂ% for example,

techniques are

known In the art an comprise, e.g..

Sambiralyabal cRAIWEHYi Paatasds MoMaiaeuRioBielpo0. Abeosding twids true for
the JREHRERIA TS RABHROSSIMERICATIRS ABSRAHIRTGR, LBMRISIENSR Phiiers (

ino_acid exch,an%e Is determined by a method comprising or

he a
SUC AR IEARIP I & a0

t SepRaRY b RWRRE Sidlogivapiehspith a higher

affinignteinipgrRifAhqreramindiitibsedbehcl Saeniphisinig thektoheidisasd\bositions

.anal . b fin-si is,isolated
Wi S B S TR A SR DR Y e o
seqyeagohabolebtg effiagshenemuniecliveshahRbePERingsictioneusitioe above

amiPdaels 8RIA4A

BifyRRplypYciaatids 3Adimament sPmeTiaiagRasiigns

67 and / or 1009 of the Kir6.2 cDNA sequence
Suitable probes are for example probably covering the genomic nucleotide Tripletts

according to figure 6.

The presence of the amino acid exchange can also be determined by analyzing the
RNA of the individual. Suitable technigues are well known in the art and comprise, e.9.:

RT PCR techniques, chip hybridization or Northern Blotting.

According to another preferred embodiment of the present invention, the presence of

the amino acid exchange is determined by a method comprising or consisting of the

following steps:

a. Providing a biological sample containing RNA from an individual.

If the RNA is not to be directly analyzed (such as, e.g. by means
of in-situ PCR) the RNA is isolated or at least partiaily purified
from the sample according to a).

Amplification of a polynucieotide fragment by means of an RT-
PCR reaction using primers able to amplify a polynucleotide
fragment comprising positions 67 and / or 1009 of the Kir6.2 cDNA
sequence

Sequencing of the polynucleotide fragment according to ¢).
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d. Sequencing of the polynucleotide fragment according to c). WO
20061027128 PCT/EP2005/009270 21 The sequencing can be
performed according to standard procedures. The visualization of the
wgenesatedz2sequence ladder can e.g. be performed by usageotiiroiescingro
or radioactively labeled primers or nucleotides. 5 The presence or
absence of one or more nucleotide exchanges in the Kir6.2 coding
seqguence leading to an amino acid exxz‘pange at position 337 and/or 23 in
the Kir6.2 protein can then be determined by analyzing the gained
sequence and comparing it to the wild type Kir6.2 sequence. 10 The
choice and design of suitable primers is well known in the art (see for
example, Sambrook at al., or Current Protocols in Molecular Biology).

Ther RIS AELIAS triePRITOTRE Bratrtition tor Sarpprivianaskics afbaldsualization
of thuajedicatenimsequames sl duinpieesgsuehagdMaabinNMadiBeHE rescing or
d%egtn\%q%}. gu'g?ble. IS e.d. anla/ gegzrpﬁr set able to 15 amplify a
@ poqy (EreGtde o%ﬁ%ﬁﬁ&%‘f’ & ﬁ%\‘rt of the Kir6.2 coding sequence
spanning positions 67 to 69 and / or positions 1009 to 1011. Preferred

i rding ta.SEQ 1D Nos 9.t0,12.. . )
T A P SRR W B0 g
segyeehikaentPRE amine aeil esalirnggeaisngsition B30 ayddomedhodhe Kir6.2

o < ; o Brovid miporiofiie,
the Wlld KPS KIS ARG RYSHCR: Immobilizing the RNA on a carrier. 25 d.

Hybridizing the immobilized RNA to one or more probes able to bind
A R S Sl SR Rl
Sanylatirek &t @dsitiod B8FhbdPrindowdtls idheleaffamificiugy o THists2riNwokixding for
the PR & LEon RPYRERIKSers, which are also available from commercial suppliers
such as MetaBion, Mariinsried, Germany). Suitable is £.g. any primer set able to
amplify a polynucleotide comprising at least a part of the Kir6.2 coding sequence
spanning positions 67 to 69 and / or positions 1008 te 1011. Preferred primers are for
example those according fo SEQ D Nos 9 to 12.

According to another preferred embodiment of the present invention, the presence of
the amino acid exchange is determined by a method comprising or consisting of the
following steps:

Providing a biological sample containing RNA from an individual.
Isolating RNA from the sample according to a).

immobilizing the RNA on a carrier.

g0 T o

Hybridizing the immobilized RNA to one or more probes able to
bind under stringent conditions o Kir6.2 RNA coding for a Kir8.2
polypeptide harbouring another amino acid than Glutaminic Acid
at position 23 and/or Valine at position 337 of the with higher
affinity than to Kir6.2 RNA coding for a Kir6.2 polypeptide
harbouring Glutaminic Acid at position 23 and/or Valine at position
337.



10

15

20

30

30 harbouring Glutaminic Acid at position 23 and/or Valine at position

337. WO 2006/027128 PCT/EP2005/009270 22 The hybridization can be

visualized according to standard procedures such as autoradiography or
witugreseenee imaging using accordingly labeled probes. Thepiesenee@b27:

absence of a nucleotide exchange in the Kir6.2 coding Sequence 5

leading to an amino acid exchange at position 337 and/or 23 in the Kir6.2

protein can then be determined by analysis of the hybridization pattern

and / or signal intensity and comparing'it to that of a control sample

containing Kir6.2 wildtype RNA. The RNA can for example directly be

Tharhyhohilizeid 08 QYRR REa" SRR
autlgyatg'jdizatign, orlit can be put on aég?al mat?&%rﬁ‘g fﬁgtqt)&%i%&g"i%ssuﬁpa%?e
oK o2 e RSFAS EPSIBE PR ARSI ahesstmmoh e or
reference see e.g. the literature listed below. The choice and design of
P Sambrook et

j ' [l known.in art (see for. example |
Thi%{%?@ﬁ%%%%%%%o?ﬁn”ﬂ%Fe"é‘lﬂesreéfgfiéa?ﬁ iR JOS KB AGRAnA Segrence
leadingria prepaiat@sidiasiapgshetpasiicn A&7 s av SRinaHfeonis.2 protein can

15 B NS EGR [ I instied. Germany. Sujtable .
e, o ﬁf&ﬁﬁiﬁ%ﬁiﬁ”ﬁﬁ 2B Baerh ARl Michsiy anc

compa|iightdrthahritherplehRaerie toBaiRng SrirdEsmitsityre0Bdif 1011
ThehRNW eHng@tdRasioairsipkiderexabnnee #ad Bd Qe %‘%_Lﬂ&%Yf
amino ug exchanges at positjon 23 and / or position 337 of the Kir6.2 20
me R BT AP th oLl 5 e P a0 BRinddlesied i
suitablamagyaingibeferedorentigyeirdiddoph dres i ENORRINS RURIGSS Ebr
refe\“éimilg gg% |é1 Mﬁg%{ér%}élﬁﬁ e&eg%m%ues are well known in the art and

comprise, e.g.: Proteomic chip analysis, 25 immunohistological or
immunochemical techniques from protein, cell or tissue samples or

Thewmrameag@%ﬁ%.‘Eémées%seg%iwézrﬂ%migeifﬂe A%t{;%gt%ﬁé% ple,

listed below. According to another preferred embodiment of the presen
Samientieh AheprevirrkrSPitrelaiNidoksy sk ialkgyisTasamadwlsy sus for
the mrefiwdizonupssiopasies sisicty HbthrsafallavingsieRsmmercial suppliers

such as MetaBion, Martinsried, Germany. Suitable is e.g. any probe with a higher
affinity to a part of the Kir6.2 RNA sequence comprising positions 67 to 89 and/or
positions 1009 to 1011 harbouring at least one nucleotide exchange leading to one of
the above amino acid exchanges at position 23 and / or position 337 of the Kir6.2

protein.

The presence of the amino acid exchange can also be determined by analyzing the
proteome of the individual (i.e. the proteins expressed within the individual). Suitable
techniques are well known in the art and comprise, e.g.: Proteomic chip analysis,
immunohistological or immunochemical techniques from protein, cell or tissue samples
or Western Blot analyses. For reference it is referred, e.g., to the literature listed below.

According to another preferred embodiment of the present invention, the presence of
the amino acid exchange is determined by a method comprising or consisting of the
following steps:
a.  Providing a biological sample containing protein from an
individual. "
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a. Providing a biological sample containing protein from an individual. WO
2006/027128 PCT/EP2005/009270 23 b. Isolating the protein from the
sample according to a) c. Immobilizing it on a carrier. d. Performing a

woinoesgraastion with an antibody able to bind with higher affinjiy el e
harbouring another amino acid 5 than Glutaminic Acid at position 23
and/or than Valine at position 337 of its polypeptide chain than to a Kir6.2
harbouring Glutaminic Acid at position 337 and/or Vaiine at position 337
of its polypeptide chain (under conditiohs not allowing for binding to
wiidtype protein or with much less affinity); 10 e. Making visible the

binding of the antib i . means, of a labeled first
alntitl)ogy ora Igbeileng éé@éﬁ? r%r%%g%éefe%@% & %mtﬁr?%%wgfﬁq pﬂ.r@l:tly

be immobilizedon ae¥eRHirg 808 su@islermembrane 15 or another

type of carrier guchms Sa%maﬁgwso%@t%%&} 81388 2 hind

gel, and be transferred to and immobilized on a carrier (such as’a suita
membrane) after &Y EldUgbpIRAIRY KR erhpehiinscrratbscamlogeid
According to yet andtiaerGigienian epiaQlimentoh e 48R h Vealian at

the presence 20 of t%%iﬁ‘énig]gflcéd excfg}nézje@ determined by a method .
comprising or consiSing of the! ToIISWIRY REREeChR BRI RIS syhatbouring
sample from an inditAtitamibicHsid arh mos itmaE Toaredioti &ralivithaaMosition 337 of

antibody able to binglwjt, higher affinity (6 rbourin other L
amino acid than 25 Gmg?n%igc Agi‘:% é}ﬁpg@é@ﬁ 5@%%&?[& Oar?q@éwﬂg fgpr binding
position 337 of its POIVHEBRFRERI tABYD BKHGIB 2ssafiviiig

Glutaminic Acigl at MW@M%N@HQ%ﬁ?r@éﬁt%&é?o%@sprq} in; (e.g.
polypeptide chain (under condjtions not aI_Iowmc% for binding to the wi 3

type Kir6.2 by means of a labeled first antibody or a %be[ed second

antibody, efc.)

The protein can e.g. directly be immobilized on a chip matrix or a suitable membrane
or another type of carrier, such as an ELISA plate. The protein can also be puton a
gel, and be transferred to and immobilized on a carrier (such as a suitable membrane)
after gel electrophoresis has been performed (Western Blot).

According to yet another preferred embodiment of the present invention, the presence
of the amino acid exchange is determined by a method comprising or consisting of the
foliowing steps:
a. Providing a histological sample from an individual.
b. Performing a binding reaction with an antibody able to bind with
higher affinity to Kir6.2 harbouring another amino acid {han
Glutaminic Acid at position 23 and/or than Valine at position 337 of its
polypeptide chain than to a Kir6.2 harbouring Glutaminic Acid at
position 337 and/or Valine at position 337 of its polypeptide chain
(under conditions not allowing for binding to the wild type Kirg.2
protein or at least with much less affinity).
C. Making visible the binding of the antibody to the protein; (e.g. by
means of a labeled first or secondary antibody).
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protein or at least with much less affinity). 30 c. Making visible the binding
of the antibody to the protein; (e.g. by means of a labeled first or
secondary antibody). WO 2006/027128 PCT/EP2005/009270 24 The

woressneeio¢ absence of the mutation can than be determinge-y:prakygingo
the labeled histological sample and comparing the intensity of the signal
with that of a control sample (e.g. a sample from the same patient treated
with a mock first antibody or antiserum (i.e. a first antibody or antiserum
that is not reactive for Kir6.2 harborin&% the mutation, or reacts with
Kir6.2 harboring the mutation to a much lesser extent than the specific

e S T R

l2bgid Qisre'asicalsreteny. arsl TreTaRGIthe dnteRsilinaiiga signebatbighat of a

corR@IfeEmeke MeRBsAbId WRMNARISIARGIRIRA|AF i ‘
T e e

0 Heid BRSNS RIRRERNieR R 8 darsering
the mtet‘rml,drmmiﬂmcim mmhaaaﬁgm@tmgﬁémm aﬁfz RPN extent than
ildtyne) , r ¢t to the different gaspects of present invention,
e Lo T B, e cb e v e
KirG2ypiotedr & picferra oritabsanyirmwhénios kn2ovA teaatitwjt afily ther wild type

KirgPpehesiegh gmbodiments of the different aspects of the present invention

the presence of Kir6.2-23-KK (Kir6.2 protein variants having Lysine (K) at
position 23 of the protein as a consequence of a nucleotide polymorphism .

Theofielsitio Allst| @sealiHirngilS pt&fe R R RE ety Al dKir.2 protein
.___variants having 25 Ispleucine (I a}t osition 337 of the protein as a
RS L B Bl RSRNB RS oth alleles of the Kir.2

gene) is determined in the sample. The sample can be any sample

ini i rhQulri r Cli rphism(s). .Itis .
o HI0S B0 B U GRS PN Gl i crnnse
at position 23 is from Glu (wildtype) to Lys; it is also preferred, if the amino acid

exchange at position 337 is from Val (wildtype} to lle.

With respect to the different aspects of present invention, the coronary heart disease is
preferably a coronary ariery disease, and it is yet mare preferred, if it is angina
pectoris.

According fo further preferred embodiments of the different aspects of the present
invention the presence of Kir§.2-23-KK (Kir6.2 protein variants having Lysine (K) at
position 23 of the protein as a consequence of a nucleotide polymorphism on both
alleles of the Kir6.2 gene) and / or Kir6.2-337-11 (Kir6.2 protein variants having
Isoleucine (1) at position 337 of the protein as a consequence of a nucleotide
polymorphism on both alleles of the Kir6.2 gene) is determined in the sample.

The sample can be any sample containing Kir6.2 harbouring the respective
polymorphism(s). It is advantageous, if the samples are prepared in way as to allow for
an easy testing for the respective polymorphism(s). Suitable examples depend on the
applied detection method and are e.g. histological samples, cell or tissue extracts or
cells, preferably if isolated from the human body. Suitable techniques for the



30 an easy testing for the respective polymorphism(s). Suitable examples
depend on the applied detection rggthod and are e.g. histological
samples, cell or tissue extracts or cells, preferably if isolated from the
human body. Suitable techniques for the 25 identification of the
identificatRAPastivRaD obspeRvS NS IFH BRSER. ATy BEhPgreSHHRYERIRIques on
. acid or pratein basis, immunohisiological or immunochemical techniques
nucleic it o7 B SARlSo L AR BRI AN o B G DRI theSHT R using
suitable gatieHisisls teusfowthi dhelqeessah prodiidtion thiesaitallagpsaeesetddanidue for
the choi @SRRI BRAIEPUP ML RALIOHE IR AIMERILE 8IS witn
to the literature listed below. AcCording to another aspect, the presen
respect thsHARJAGHIGERS lide D0a teiTIadde (bstiligraterpréisiescead®wnother
amino acid than Glutaminic Acid at position 23 and / or another Amino
._Acid than Valine at ition 337 in the Kir6.2 pratein, Kir6.2-23-KK or ,
According {8 SO 3RRS L TR 2T SBh P ALY AR SR e el testing
the presasfceninf pregencemitiinatid theotebiyiarnder Aciill e tifysitioin @@ aselin sisknother
_ . tosis in. a. di exl. resent...
Ao A B e e B Bt i B Ry i 2:337-

I, whereigoihikihron G st dpash Aeneaine felfitheid ehestpp el iergnagewithin the
protein, ieQTHERES icaexisingisbRIERIY ito-BHYBELPRA Y HE MR SINdREdHE 68D atient.

contain further components. The means can e.g. be an antibody
discriminating in its binding characteristics between Kir6.2 harbouring

In the com@rtofitieAciebanposwionti@3, anklitbo\edine ah pdeitiofoB887 ldat)dauliiéi@iood to
ir i inaaci 1 Gl inic Acid.- iti
b any R 0ces SIS SRR ch are

combinegygPRRIIAINSRRtATY. Heradienstieaalt whis. gvher@iedne Hik teeraontain further
compondifited below, Moreover, it is preferred if the kit contains a labeled
secondary antibody. The kit can further contain suitable reagents, buffers,
etc. for performing the binding and / or labelling reactions and the like. It
The meaisatso sugabke dfirsttiibndifariinhatiedsudsdsimdingreladeicehesics between
: iSClosi red: | digi ffar, positions, eic.).are
o 2 g R o A B S R v =

Kir6.2 prefeiibhgersmHingrameiier A pone s haiselwasrricemhbinpesition 23 and/or
Valine atasbiady) shfferendating indts i dngpebmtasionistgnBeivpen MillPE the art.
For refergri}rgé,zi? Psde%r,Gfe%fgﬁrebg l’(m eaﬁtgr@tlﬂlpea}g?eg Cg%r\}\%eMoreover, it is preferred if
the kit contains a labeled secondary antibody. The kit can further contain suitable
reagents, buffers, etc. for performing the binding and / or labelling reactions and the
like. 1t is also suitable if instructions for the use (such as a manual or sheet disclosing

the preferred reaction conditions, buffer compositions, etc.) are included.

According to a preferred example, the means is an antibody (i.e. a monoclonal
antibody, a polyclonal antiserum or a recombinant antibody) differentiating in its binding
characteristics between wildtype Kir6.2 and Kir6.2 harbouring an aminec acid exchange
at position 23 and/or 337. Such an antibody can e.g. bind with higher affinity a Kir6.2
protein that is wild type with respect to position 23 and / or 337 or it can bind with higher
affinity to one or more of the less frequent variants with respect to position 23 and / or
337. It also advantageous, if a set of antibodies is included in the test kit,



at position 23 and/or 337. Such an antibody can e.g. bind with higher
affinity a Kir6.2 protein that is wild type with respect to position 23 and / or
337 or it can bind with higher affinﬁé to one or more of the less frequent
variants with respect to position 23 and / or 337. It also advantageous, if a

S antibpdies is.i ed.in st ki erein eagh,anti i o
wherein a%%ég{‘o %ﬂgggﬁe%ificalg o?r?e ép fﬁ%e(ptg y%%;ﬁ?%%@mﬁﬁ%ragfﬂctﬁ y,@%ﬁ%@msms’
practicaltynfbeefjtiecaghibady cerpanezittigpe Hreteilteypesnaiginsdgeadncliuded (and

possibly PASSILY AMsRia Bafkoatibedymr Al Raryst fectaiRimRingMaekyanddsignats),
Si nals% {urthermore useful or nece§sar r afg{ewnts for?[:erforml_ng the .
fuﬂhermaéetfﬁ FiteRhIGEEST Bh SRAIREN 28 X9 Iagr Pleahniy Jestyrique of
choice _@shehirrmnunptogplhal chidta,mmehjstddmemmaétecmiqwséaqaﬁrﬂt_anokogécal or
immunotikt }8 %@?&r?i%%%%? tc?aﬂr Géam%ﬁﬂﬁ%’&? t8I),Sl’FF?eb| c%@gg(%%'fsr ?Rgn facture
the choice of useful or necessary reagents for assembling test |(t)s IS WeLI'I
of suitablghairreife and terebaiganyd HrgiufastiRs e stbEAES WRHAIasRRMbIINg test
Kits is mﬁéfﬂ%&fﬁ%\ﬁgﬂﬁcfﬁ%sﬁgﬁliﬁﬂ%@@%wQQHY@EHQ%&Q%YQﬁ%ﬁ%Bb%@ Itﬁ{% desired
... such as BigTrend, Cologne, Germany. According to,another aspect, the
binding  ShalaRISAHRtof p/RRIRE LR br REHG e RSHAE P SUBRUS St aSuUch as
BioTrend/aliaingmén Gertéimby2 nucleotide sequence on one or both alleles of the

Kir6.2 gene leading to a Kir6.2 polypeptide sequence harbouring another
amino acid than Glutaminic Acid at position 23 and/or another amino acid

Accordingh&n sRMMie bepbsStonhgITesens Rie i pRopsiyidRfeikesn dlekitesttaifer testing
the preséhleast a Wﬁo@ﬁﬁ%gi@@jgr}w%lééﬁiﬂé%@ﬁ%@ﬂﬁé%”&ﬁ@%ﬁ%ﬁ alleles of
. equence, In oraer to 1gentry an iIncrease In risK 1or angina pectoris in a .
the Kir6.§ %@ﬁd%ﬁl@ﬁﬁ%ﬂ@fﬁ%ﬁ%ﬁ%&@&%egaﬁa*&@ QBRI Graino acid
than Glupaimaicséridr ahespiticific2 anaplificatiomtidd NnindRAtAdofrenty Wil iy pet position
- ir, n rimer. set t lificati r RNA of. onl .
sa7 n R 2O Lo 0 R ATREPR Rl PRO ST bggion o
said varigdesstdhritibie phitfe reaiteof beingrdseddoidaeiipcrifidnemasendingsk for

angina pgb@r@QIiwm%gfiggﬁj@rﬁ_equenc_e_s is an abilit_y of the person of skill in
the art (see e.g. primers and conditions according to example 2). Useful
and necessary reagents for performing the sequencing reaction or the

Ancther aneplificasion gsushsagabipobgnaasinhutarse nucleotidesetecaafoalitsbepeacific
amplifica@&%u%?dE.ithRecg?Skm-\(SSP 8r9|y wildtype KirS.2 and/or a primer set for the
amplification of DNA or RNA of only Kir6.2 harbouring a mutation at position 23 and/or
337. The choice of and access to suitable primers, able of being used for the specific
sequencing or amplification of certain sequences is an ability of the person of skill in the
art (see e.g. primers and conditions according to example 2). Useful and necessary
reagents for performing the sequencing reaction or the ampilification, such as a
polymerase, buffers, nucleotides etc. can also be included in the test kit {see e.g.
primers and conditions according to example 2). It is very advantageous, if the kit
contains an assembly of different seguencing primers or PCR primer sets being specific
for different Kir6.2 polymorphisms, such that the presence of different types of
polymorphisms within Kir6.2 can be determined.
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primers and conditions according to example 2). It is very advantageous, if
the kit contains an assembly of different sequencing primers or PCR
primer sets being specific for different Kir6.2 polymorphisms, such that

wbeqwrense of different types of polymorphisms within Kir@2ieawe oee270
determined. WO 2006/0271.25 PCT/EP2005/009270 27 According to

another preferred embodiment, the means is a nucleic acid probe
recognizing wildtype Kir6.2 and / or Kir6.2 harbouring a mutation at
position 23 and/or 337. The access tdand choice of useful probes for
performing the detection technique of choice (e.g. all kinds of nucleic acid

i r pther kind of,chip 5 techniques) lies within the
Ao B L S M8 R R o A Probe
recREYEIREs WHEHPE St and v dedire tdasoWiiregs avellttiefeatblysiticse2 Bfand/or
33diffpeentasgbes 7agd POSERSeldded ndhe fest
B R e ARG I8 nicue

it. _ on 2;

of q%%??fé%bl?“ tinds ot upleifeRrid otk AN RRRNIBIRSRICRtiaBIISIDT chip
techaliesspi@salnnisitine SIS\ dhthepeiseseaRNsR; 1bis l5AREsREathdlce of
suigggl nyecale%tri]gse %%qitignce %f Kirguécgrries an A at position 1009 of the

coding seguehte 15 RE3d P4 B EE R ShBS Ak firerreaklt @iset of
diffetgnbinsteprevogsatiad Hifferantpily racpohiamsl éotiddulagireiile test kit.

comprising positions 67 and / or 1009 of the Kir6.2 coding sequence.

Preferred primers are e.g. those according to SEQ ID Nos. 9 to 12. 20
ThexapurgiRg thel ResTEe D Ratdsrate larabt ke anarbab et Rivsitintad®y as aserably
Jle.ONe primer set able to amplify a polynucleotide fragment comprising

positions 5657106/7/8 and/ or 5657978/79/80 of the genomic Kir6.2
sequence according to SEQ ID No. 13. Preferred primers are e.g. those

It isapedetiad HOHBESYdRMNide. StudAcLbAGMmIIRGletnBheIaiRHeT of the
bodiment,. the test kit contains.pone or more nucleic acid probes _
co e L T R (e SRR B im s g darres an A
at posifiemteQhaitbefordingisenaanion. acid than Glutaminic Acid at position
23 and/or Valine at position 337 under stringent conditions.
According to a preferred embodiment, the test kit contains a primer set able to amplify

a polynucleotide fragment comprising positions 67 and / or 1009 of the Kir6.2 coding
sequence. Preferred primers are e.g. those according to SEQ ID Nos. 9 to 12.

According to ancther preferred embodiment, the test kit contains at ieast one primer
set able to amplify a polynucieotide fragment comprising positions 5657106/7/8 and/ or
5657878/79/80 of the genomic Kir6.2 sequence according to SEQ ID No. 13. Preferred
primers are e.g. those according to SEQ D Nos. 8 to 12

According to another preferred embodiment, the test kit contains one or more nucleic
acid probes specifically recognizing Kir6.2 genomic DNA or RNA with a nucleotide
sequence coding for another amino acid than Giutaminic Acid at position 23 and/or
Valine at position 337 under stringent conditions.

Another aspect of the invention concerns an isolated Kir6.2 polypeptide or a fragment
thereof carrying Lysine at position 23 and Isoleucine at position 337 of the polypeptide
sequence. A preferred embodiment of the invention concerns an isolated Kirs.2
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30 Another aspect of the invention concerns an isolated Kir6.2 polypeptide
or a fragment thereof carrying Lysine at position 23 and Isoleucine at
position 337 of the polypeptide sequence. A preferred embodiment of the
wib\vengien egncerns an isolated Kir6.2 WO 2006/027128  por/ep2005/009270
PCT/EP2005/009270 28 polypeptide according to SEQ ID No.7 or a
fragment thereof comprising amino acids positions 23 and / or 337. Yet
another aspect of the invention refers to an isolated polynucleotide coding
for one 5 of the above K2311337- Kiré82 polypeptides or fragments
thereof comprising positions 23 and 337. A preferred embodiment of the

invention concerns, an isQlated Kir6.2 polynuclegtide according to SEQ ID
PO o e b ol S8 RS BeERS bR e Ao acice
positfos @iefedabdy a8 positions 68, 69, 1010 and 1011), or an isolated

polynucleotide hybridizing to the above DNA sequences or their 10
complementary strands under conditions of high stringency. Another

YelZupebRane theé v inkentenreiisdo afcKae 2 pulpisietidercading for one
of tHEEBR nﬁg;mfrcmﬂ@gp@;%samia&%i# rREREARFE A AN R o tions

osition 337 of the polypeptide sequence. A preferred embodiment of the
23 B ARGBFREHRAETIES B Kihe S pRiREtRR B AR IR E K 2
poliadentiddragroating ier SEQIDplisBgraniiagrasid sheasiiermpsidng e

3¢..Yet another, e inyention refers to.an ispla
RS S Rl B RSB SR 1010 and 1011, o
an isolgtashnabyseeieciigadviyiizieote tpmizivg Pdbitisegu@oces anthed7. A

corfbRIRIEREL RSN R BEBYRRL ARIFEIASARoated Kir6.2

polynucleotide according to SEQ ID No.6 or a fragmént thereof comprising
the nucleotide positions 67 and 1009 (preferably also positions 68, 69,

Anoléﬂéﬂﬁaﬁdmmeqn;ﬁ@ml%@ﬁ}:@mxr%tcle@{ré@@ﬂwl@és?%wé%@@é@ﬁ;agr%gment
seguenges or their complementary strands under conditions of hig
thef&%ﬁa%fﬁ@vgzé@ﬁaﬁ%? é&fﬁeéf BPHP Mo ah SolRuSTRe 3\ ROHEAR e Of the
polyteiptitios efurrateofiderefemat @msbuitiiretiieKing. hoengoardshbterms an isolated

. isting of .=Rreferabl 100 consecutive .
o BB 5 SRR AL AL AR B A FOIRERN i
acids positions 23 and / or 337.

Yet another aspect of the invention refers to an isolated polynucieotide coding for one
of the above E23/1337- Kir6.2 polypeptides or fragments thereof comprising positions
23 and 337. A preferred embodiment of the invention concerns an isolated Kirg.2
polynucleotide according to SEQ ID No.6 or a fragment thereof comprising the
nucleoctide pdsitions 67 and 1009 (preferably also positions 68, 69, 1010 and 1011), or
an isolated polynucleotide hybridizing to the above DNA sequences or their
complementary strands under conditions of high stringency.

Another aspect of the invention concerns a probe for the detection of nucleotide
variations within the Kir6.2 gene or RNA comprising or consisting of at least 17,
preferably 19 to 100 consecutive nucleotides of the Kir6.2 sequance spanning position
67 and / or 1009 of the Kirg.2coding sequence or spanning positions 5657 106/07/08
and/or 5657978/79/80 of the genomic Kir6.2 seguence.
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67 and / or 1009 of the Kir6.2coding sequence or spanning positions
5657106/07/08 30 and/or 5657978/79/80 of the genomic Kir6.2 sequence.
WO 2006/027128 PCT/EP2005/009270 29 Another aspect of the
wovensieryeencerns primers or primer sets for the amplificatig@-g gsin/do9270
polynucleotides wherein the amplified polynucleotides comprise at least
position 67 and / or 1009 of the coding Kir6.2 sequence and/or position
5657106/07/08 and/or 5657978/79/80 of the genomic Kir6.2 sequence. 5
In the following, the present invention?@explained in more detail by
means of several examples, which are not meant to limit the scope of the

ti ion..10 WO 2006/027128 PCT/EP2005/009270 30 ) )
AniEIaLOLUERNG BveRias concatis Brmers ot Aramel ar s BB Amaligation of

Kirienabeigofrotisies emintbessipiifiednimyiaclebddypeareiaie at least position
67 SRAYRRIL @ﬁ%@%@&%@s&gg%%%%%@h&%@b% 7/08 and/or

number for coding sequence: D 05 igure were
565{R4GAHUER of Yamigsnesrie KRR BRsERRRI Ii diabetes (mostly type II, ie.
diabetes mellitus). Example 1: Study subjects (study population) 10 The

enomic. DNA of 335 patients was screened for SNPs (single nucleotide
0 3 s B R R R 182 iR T St e PR HetRiHav @eans of several
exaKipfed; Basshand rolrth2aviB &Y linicihsistopiterithbae g meaieasian
individual of German ancestry, stable clinical condition and coronary
angiogram. Exclusion criteria have been: acute 15 illness other than ACS,
chronic non-cardiac disease (i.e. rheumatic arthritis) and history of
malignant disease within the previous five years. Basic characteristics of
this patient cohort are outlined in Table 2. All patients signed written
informed consent. Example 2: SNP detection by sequencing and analysis
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20 2.1: Amplification of genomic region with polymorphism of interest
Amplification primers: 25 A: For the detection of a nucleotide exchange at
positions 5657978/79/80 of the Kir6.2 gene sequence with the accession

wERRINEs 009307. Forward primer M67: PCT/EP2005/009270
5-AGGTGGAGGTAAGGAAGAG-3' (SEQ ID. No. 9) Reverse primer

M67: 5-GGTGAAGATGAGCAATGTG-3' (SEQ ID. No. 10) 30 B: For the
detection of nucleotide exchange at pasitions 5657106/07/08 of the Kir6.2
gene sequence with the accession nurfber NT_009307. WO 2006/027128
PCT/EP2005/009270 31 Forward primer M1009:
%QTGGCAACAGCATCTTC -3' (SEQ ID. N0.11) Reverse primer
M1009 5-TGGCTCAGGACAGGGAATC-3' (SEQ ID. N0.12) The primers
can also be applied for amplification of Kir6.2 coding sequences. 5 PCR

Th@'ﬂ?@c@lﬂgyﬁ{wmgﬁ{@é‘t f&kﬁ%ﬁg%tﬁrﬂf &f %HQ;&QP{%@?‘ gﬂ?ﬁg%rg]%f)rotem

Né%fSterCIt USA 20 ng enomlc DNA; 1 unit of TagGold erise;
(NGBI 35ep50 %’Jﬁéw /R PO BTSN RAM PUSPRIEEEE. ADONM.

Figafeasl; mﬁmmmmamf {éetéamgeméﬁ@e‘\@%@@ﬁ Q@@”}g No. 2:

alr and 1.B,aboye |f|cat|on program fo
Figig % no?yplng 33&5\{58 (ﬁenql 8585 Tg Bes ! antll #tﬁ?@?%gﬁ@%ﬂ!ﬁwpe I,
Le slislete9B@tagsec 20 65C x 30sec x 2 cycles; 95C x 30sec 60C x
30sec x 2 cycles;

Example 1. Study subjects (study population)

The genomic DNA of 335 patients was screened for SNPs (single nucleotide
polymorphism) in the Kir6.2 gene leading 1o the protein variants KirS.2-E23K and
Kir6.2-V3371. Inclusion criteria have been: Caucasian individuai of German ancestry,
stable ciinical condition and coronary angiogram. Exclusion criteria have been: acute
iliness other than ACS, chronic non-cardiac disease (i.e. rheumatic arthritis) and
history of malignant disease within the previous five years. Basic characteristics of this
patient cohort are outlined in Table 2. Ali patients signed writien informed consent.

Example 2. SNP detection by sequencing and analysis
2.1 Amplification of genomic region with polymorphism of interest
Amplification primers:

A: For the detection of a nucleotide exchange at positions 5657978/79/80 of the Kir8.2
gene sequence with the accession number NT_008307.

Forward primer M67: 5-AGGTGGAGGTAAGGAAGAG-3' (SEQ ID. No. 9)
Reverse primer M67: 3-GGTGAAGATGAGCAATGTG-3' (SEQ ID. No. 10)

B: For the detection of nucleotide exchange at positions 5657106/07/08 of the Kir6.2
gene sequence with the accession number NT_008307.



25 95C x 30sec 56C x 30sec 72C x 30sec x 40 cycles; 72C x 10min 30

4C x 30sec x 1 cycle; WO 2006/027128 PCT/EP2005/009270 32 2.2:
Identification of polymorphisms of interest Protocol for minisequencing

wangd@etegson of polymorphisms: 5 All reagents are from Appliegpaoes/ooszte

Biosystems (Foster City, USA). 2 pl of purified PCR product; 1,5 pl

BigDye terminator kit; 200 nM of one sequencing primer (for sequence

see forward or reverse amplification primer 1.A and 1.B above); H20 ad

10 pl. Amplification program for sequ%hcing: 10 96C x 2min x 1 cycle;

96C x 10sec 55C x 10sec 15 65C x 4min x 30 cycles; 72C x 7min 4C X

o S GG Tobiet BBy
Revesseep gy M32)906 38 GAECABEADA AOBAATESSETIBhres (Bpse

caller), Phrap (assembler), Polyphred (SNP caller) and Consed (results
viewer). Phred, 25 Phrap, Polyphred and Consed are software designed
ThepRyEER gasy aisn keraenligater amplifigetion e WS ArmadnedagyeThes.
PCR reactions led to the identification of an exchange from G to A at
7 and from A to G at position 1009 of the coding sequence. 30

P Cgosition ( ]
BRAGPLIRAATBILEATR acid exchanges within the Kir6.2 Protein with
coronary heart disease

All reagents are from Applied Biosystems (Foster City, USA): 20 ng of genomic DNA: 1
unit of TagGold polymerase; 1 x Taqg polymerase buffer; 500 uM of dNTP: 2,5 mM of
MgCiz; 200 nM of each ampilification primer pair (for sequence see Amplification
primer pairs 1.A and 1.8 above); H,O ad 5 ul.

Amplification program for PCR/genotyping:

85°C x 10min x 1 cycle
95°C x 30sec

70°C x 30sec X 2 cycies;
95°C x 30sec

65°C x 30sec x 2 cycles;
95°C x 30sec

60°C x 30sec X 2 cycles,
95°C x 30sec

56°C x 30sec

72°C x 30sec x 40 cycles;
72°C x 10min

4°C x 30sec x 1 cycle;
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WO 2006/027128 PCT/EP2005/009270 33 In order to analyze the
influence of Kir6.2 polymorphisms on clinical outcome in patients with
cardiovascular and metabolic disorders, the inventors performed
weorsadationanalyses of Kir6.2 polymorphisms E23K, L270V g3 g05d 70
a patient cohort of 335 individuals with type | or Il diabetes. Out of more
than 350 clinical 5 parameters, angina pectoris correlated significantly with
patients homozygous for Lysine (K) af, position 23 and/or Valine (V) at
position 337 of the Kir6.2 protein. Kir6.2-23-EE (wild type for position 23)
defines the group of individuals, in which both of the Kir62 alleles code for
Kir6 ' mmm Glutami id (Glu or E) 10 at position 23
2'231: the ié%ﬁg%ﬁgy this gromﬁgg ﬁ%ﬁl%?’hﬂ@y%%%‘s for this Kir6.2
polymorphism at position 23 of the Kir6.2 protein. Kir6.2-23-EK defines the
Prcgoeupiof inmidyakndmaviiehdiecabiner iR aligiRsrodes for a KirS.2
gene variant leading to Glutamic Acid (Glu or E) at position 23 of the
Kir6.2 15 protein and the other Kir6.2 allele codes for a Kir6.2 gene

All veagentieadirfooio Bysited(Bicspstkinat(PostiorCR3, 3. Kind. 3fprotisy thisR

P I . Ki ymorphisms at position 23 of
P B BB BT b RS BRI ohpuence
seginfveriney e Eaitatvrorites Kiandémarvent Hflad t6 i,
Lysine (Lys or K) at position 23 of the Kir6.2 protein, this group is
homozygous for this Kir6.2 polymorphism at position 23 of the Kir6.2
AMBIBRAHORPECLSIK 3BANBRYNS a biological sample of patients in which
both of the Kir6.2 alleles code for a Kir6.2 gene variant leading to Lysine
96 3;(320E,TrﬁK))(a11 goaiti_on 23 of the Kir6.2 protein. 25 Kir6.2-337-II defines the
group oPindlvuYuaqS, in which both of the Kir6.2 alleles code for a Kir6.2
gene variant leading to Isoleucine (lle or 1) at position 337 of the Kir6.2
og9YQtaiR. dhis group is homozygous for this Kir6.2 polymorphism at position
337 of the Kir6.2 protein. Kir6.2-337-Il defines as well a biological sample
55°6F pdieR& in which 30 both of the Kir6.2 alleles code for a Kir6.2 gene

g5 aKanphieaditodplsgleucine (lle or 1) at position 337 of the Kir6.2 protein.

72°C x 7Tmin
4°C x 30sec x 1 cycie;

Analysis of sequencing products:

Segquences were analyzed first with sequencing analysis software (Applied
Biosystems, Foster City, USA) for raw data extraction and processed with Phred (base
ealler), Phrap (assembier), Polyphred (SNP caller) and Consed (results viewer). Phred,
Phrap, Polyphred and Consed are software designed at WashU by Phil Green
(http://mwww, genome.washington.edu).

The PCR reactions led to the identification of an exchange from G to A at position 67

and from A to G at position 1009 of the coding sequence.

2.3 Correlation of amino acid exchanges within the Kir6.2 Protein with coronary
heart disease
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WO 2006/027128 PCT/EP2005/009270 34 Kir6.2-337-1V defines the
group of individuals, in which one of the Kir6.2 alleles codes for a Kir6.2
gene variant to Isoleucine (lle or I) at position 337 of the Kir6.2 protein and

wibenther 6.2 allele codes for a Kir6.2 gene variant leadingd@/MaoSu09270
(Val or V) at position 337 of the Kir6.2 protein, this group is heterozygous
for these Kir6.2 5 polymorphisms at position 337 of the Kir6.2 protein.
Kir6.2-337-VV (wild type for position 337) defines the group of individuals,
in which both of the Kir6.2 alleles code for a Kir6.2 gene variant leading to
Valine (Val or V) at position 337 of the Kir6.2 protein, this group is
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associations between genetic polymorphisms and a large number o
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pooled sample. 20 The search for associations between the SNPs and
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contained in two or more classes. To analyze the association of those
polymoRBST 2t #o8RArEREEBIER L RS his table contains as many

rows as the number of realizations of the first variable and as many
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of 30 confoundln%go-varlab es, logistic regression was use
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KirsinflepsRefhsaverat suBlasaRIbS the Kir6.2 protein.

Kir6.2-23-KK defines the group of individuals, in which both of the Kir6.2 alleles code
for a Kir6.2 gene variant leading to Lysine (Lys or K} at position 23 of the Kir6.2
protein, this group is homozygous for this KirG.2 polymorphism at position 23 of the
Kir6.2 protein. Kir6.2-23-KK defines also a biological sample of patients in which both
of the Kir6.2 alieles code for a Kir8.2 gene variant leading to Lysine {Lys or K) at
position 23 of the KirG.2 protein.

Kir6.2-337-1] defines the group of individuals, in which both of the Kir6.2 alieles code
for a Kirg.2 gene variant ieading to Isoleucine (lle or I} at position 337 of the Kir6.2
protein, this group is homozygous for this Kir6.2 polymotphism at position 337 of the
Kir6.2 protein. Kir6.2-337-1 defines as well a biological sample of patients in which
both of the Kir8.2 alleles code for a Kir6.2 gene variant leading to Isoleucine (lie or ) at
position 337 of the Kir6.2 protein.
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variables on a certain response variable. The associated statistical test
gives a p WO 2006/027128 PCT/EP2005/009270 35 value. The
interpretation of this p-value is that there is a significant influence of the

wessneieiedsexplanatory variable. For a binary variable, the agesgadiRdras270
been calculated. The odds ratio is the ratio of 5 the odds that an event will

occur in one group to the odds that the event will occur in the other group.
WO 2006/027128 PCT/EP200S/009270 36 Example 3: Analyses The
distribution of Kir6.2 variants E23K and V3371 in 335 individuals is shown
in Table 2. As outlined in Tables 3 to 8, a strong linkage of Kir6.2-23-KK

AR ch K6, 211, j - ; 1r6,2-337-VI and Kir6,2-23-EE and
K ol e o S BB I o6 G ST coces
for gtithé Pese aliand R Ioglaucingidiener Himilnpsdian &Y off the 1ir8 ptatein and

the BIRSEIORIRHSSKS £50B4NEMHERIS 23K e 3RAAH G2 RS t’ol\ﬁilﬁ?‘gaﬁfcéei or V) at

increased assaociation with angina pectoris. Statistical signi .
PO A8 O SIS R FH M8 s CBISIRBIABHI R Sh23ei 2
polgeontijsens atiabeltsrpalie pistvg tisgiprorastoris is p-value = 0.015 and
for the association of Kir6.2-337-11 genotype in diabetes patients with

_angina pectoris is p-value = 0.012 (Figure 2A and Figure 3A). 15 Logistic
KirG@gpeds\on (el v Angnbsitinfilisiialefiven tberstimgpfatiotiyisuels ais which

botTMAFRIHids Dfaisiananad RyPsieRsioresyling 'Pn&%@'ﬁ?\?aﬁn ORAIY vy at

the association of Kir6.2-23-KK genotype in diabetes patients with’angina

posiiisiiord Shihg Yabe LB EIT AN rRuBdSSamrAY @RS EDtig Kitdy@notype

polyfhephRjesavBbsamsines PestaExifegupeotdi-and Figure 38). 20 The odds
ratios of an increased risk for angina pectoris in diabetes patients with

Kir6.2-23-KK genotype is 1.601 and with Kir6.2-337-11 genotype 1.615
Sta{btpalepG cavhdsiforgB)ype/phenotype correlation:

All analyses were done with SAS statistical package (Version 6.12, SAS Institute
GmbH, Heidelberg/Germany). For the detection of associations between genetic
polymorphisms and a large number of clinical relevant parameters, descriptive
statistics were computed (median, gquartiles) and Wilcoxon-rank-sum-tesis were
performed. Wilcoxon-rank-sum-test is used for the comparison of two independent
samples. The computation of the test statistic is based on ranks in the pooled sample.
The search for associations between the SNPs and risk factors and diseases was
done in a similar way. The Chi-Square-Test was performed and numbers and
percentages were calculated to describe the data. The Chi-Square-Test is a statistical
test for calculating the dependeance of two variables. The values of the variables are
contained in two or more classes. To analyze the association of those variables, a
contingency table is used. This table contains as many rows as the number of
realizations of the first variable and as many columns as the number of realizations of
the second variable. Every cell contains a special patient's characteristic. To construct
a test statistic, the differences of calculated and observed frequencies are computed.
After inspecting the results, relevant variables were selected. To take account of
confounding co-variabies, logistic regression was used to validate the results. The
logistic regression method s used to analyze the influence of several explanatory

variables on a certain response variable. The associated statistical test gives a p-



25 The data shown here demonstrate that mutations within the Kir 6.2
gene leading from an exchange at position 23 from Glutamine to Lysine,
especially Kir6.2-23-KK and mutations within the Kir6.2 gene leading to
wWaNaRise agid exchange at position 337 from Valine to |SO|%[@200§[009270
especially Kir6.2-337-11, represent risk markers for angina pectoris in
diabetes patients. Since angina pectoris is a sign for coronary heart 30
disease, it can be expected that these markers are indicative of coronary
heart disease in general. Moreover it tan be expected, that other
mutations within the K|r6 2 gene leading to an amino acid exchange at

v b 47 8 B aE i & A HERMGR TR of e

asmﬁmemipreterabdyrmbbslc amino acid have the same or a similar
effect. The same can be expected for amino acid exchanges at position
337 exchanglnzq‘.n e Valine for other, especially acidic or basic or more

ForspavyrirbEmine a@ﬁﬁsfﬁﬁ%hﬂﬁﬁﬁﬁélyﬁmﬁi&eﬁmmﬂﬁacrmito is the ratio of
the DEANELSH SEEFRIANE yeSMGloBAl Yrihshe arseligl %?ﬂ?é%b@ﬁtr tmlf oceur in
the22}§Bease especially angina pectoris, in non-diabetic patients, too. W
/#9428 PCT/EP2005/009270 38 Literature: Yamada Y, Kuroe A, Li

Q, Someya Y, Kubota A, lhara Y, Tsuura Y, Seino Y (2001). Genomic

variation in pancreatic ion channel genes in Japanese type 2 diabetic 5

patients. Diabetes Metab Res Rev 17:213-216. Hani EH, Boutin P,

Durand E, Inoue H, Permutt MA, Velho G, Froguel P (1998). Missense

mutations in the pancreatic islet beta cell inwardly rectifying K+ channel

10 gene (K1R6.2/BIR): a meta-analysis suggests a role in the polygenic

basis of Type Il diabetes mellitus in Caucasians. Diabetologia

41:1511-1515. Standard literature for laboratory methods 15
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If not indicated otherwise, standard laboratory methods were performed
according to the following standard literature: Sambrook et al. (1989)
Molecular Cloning: A Laboratory Manual. Second edition. Cold 20 Spring

witaiheltabgratory Press, Cold Spring Harbor, NY. 545 pp; egfi@Rinesno0270
Protocols in Molecular Biology; regularly updated, e.g. Volume 2000;

Wiley & Sons, Inc; Editors: Fred M. Ausubel, Roger Brent, Robert Eg.
Kingston, David D. Moore, J.G. Seidman, John A. Smith, Kevin Struhl. 25
Current Protocols in Human Genetics??egularly uptdated; Wiley & Sons,
Inc; Editors: Nicholas C. Dracopoli, Honathan L. Haines, Bruce R. Korf,

X i G n, Christine E. Seidman, J.G. Seigman, Douglas R.
= a@nﬁs}g. 30C rré%t Protocols in Protein Science; regularly updated; Wiley &

Sons, Inc; Editors: John. E. Coligan, Ben M. Dunn, Hidde L. Ploegh,

TheBtBMicPS KRS 2RAahtd MR EIEMN M/ 29 Q0 iduals is shown in Table
PCT/EP2005/009270 39 Molecular Biology of the Cell; third edition;

2. Agpeess ipiaplas 3itefis Sransrintieorebkie, a2 vidktand g 2-337-11,
KirganaarekCatdi shio - 557.-Nesny akeeLemeena A9 9dieSno s RaiasiHik seen.

Malecul iqlogy,,5th edition Frederick M. Ansubel itar), 5 Roger
T e AT eV T GRB PR ER 5t DI REds, BeGmar o
thoSenfiah. B8O, John A. Smith (Editor), Kevin Struhl (Editor), October

2002, John Wiley & Sons, Inc., New York™ WO 2006/027128

~ PCT/EP2005/009270 40 Figure Legends: Figure 1: 5 Protein sequence
Diahptpe oatiriuerIDHOS K86 Zedddd anb KikERI11) shawaniingersadost

assBeMSRtVRIiaRt R PasiHes 2tatidanigiridhad nesiEien 3dh ¢RIS)are test

of the polypeptide chain écorresponding, to the codons GAG at positions .
for BmesRyaHEE Kl 563nidh 9 ARNPRO T RPPIS RRleRSaiNE s apamaceg ctoris

is phfsige variantssaeefoelitreatbto ciatibir6IX<R8I1-337VI (gerdfypadiodiMb idoHhtients

wit? BASRE Fo AR WHLISRRC'YPITHGNZ2A and Figure 34).

Logistic regression for analyzing the influence of confounding factors, such as
myocardial infarction and hypertension resulted in a p-value = 0.0088 for the
association of Kir6.2-23-KK genotype in diabetes patients with angina pectoris and p-
valua = 0.0072 for the association of Kir§.2-337-1l genotype in diabetes with angina
pectoris (Figure 2B and Figure 3B).

The odds ratios of an increased risk for angina pectoris in diabemtres patients with
Kirg.2-23-KK genotype is 1.601 and with Kir5.2-337-ll genotype 1.815 (Figure 2C and
Figure 3C). '

The data shown here demonstrate that mutations within the Kir 8.2 gene leading from
an exchange at position 23 from Glutamine to Lysine, especially Kir6.2-23-KK and
mutations within the Kir6.2 gene leading to an amino acid exchange at position 337
from Valine to Isoleucine, especially Kir.2-337-H1, represent risk markers for angina
pecioris in diabetes patients. Since angina pectoris is a sign for coronary heart
disease, it can be expected that these markers are indicative of coronary heart disease
in general. Moreover it can be expected, that other mutations within the Kir6.2 gene
leading to an amino acid exchange at position 23 within the Kir6.2 protein, especially



10 and/or 337). The protein accession number (NCBI protein database) of
this Kir6.2 variant is D50582. Positions 23 and 337 of the polypeptide
sequence and corresponding nucleotide positions, as well as the ATG

wii thigs Ahe1eeding sequence are underlined. 15 Figure 2: Pret€ifer200s/00927¢
sequence and coding nucleotide sequence of Kir6.2 (KCNJ11) harbouring
the variant Lysine at position 23 and the most frequent variant Valine at
position 337 (corresponding to the cgzlons AAG at positions 67/68/69 and
GTC at positions 20 1009/1010/10171 6f the coding sequence). The protein
sequence accession number (NCBI protein database) of this Kir6.2

iant is. XP._006398 (Fi - i o
oo S AL A BEE g o e b o

havgthgusens oSESNTIaN6eEcPibtsAT 2T anPe $xRAGRE fenamBhnecd

excRfHRSERAIGR B FRARARLMIRetAgiRe Sion® &Y tBEb EReaGp@iBgic or basic or
sequence are 25 underlined. Figure 3: Protein sequence and codin

mors QU B B ARECATHD  BYTOOHAS KRB FIE 0 AHGLE rORTRE

corr¥Rtankiyluiosaip Aisipbroritvof 29@nd thhamtiditdasic esipeciiipesgion
337 ({,corres onding to thetcotdgns GAG at positions 67/68/69 and ATC at

PeCiRig;B T §Pf§ FBTTBB% coding sequence). The protein sequence
corresponds WO 2006/027128 PCT/EP2005/009270 41 to that of the
"wild type" Kir6.2 according to sequence accession number D50582
except for position 337, which carries an Isoleucine instead of a Valine.
The coding sequence corresponds to that of the "wild type" Kir6.2
according to sequence accession number D50582 except for position
1009, which carries an Adenosine 5 instead of a Guanosine. Positions 23
and 337 of the polypeptide sequence and corresponding nucleotide
positions within the coding sequence are underlined. Figure 4: 10 Protein
sequence and coding nucleotide sequence of Kir6.2 (KCNJ11) harbouring
the variant Lysine at position 23 and the variant Isoleucine at position 337
(corresponding
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to the codons AAG at positions 67/68/69 and ATC at positions
1009/1010/1011 of the coding sequence). The protein sequence
corresponds to that of the "wild type" Kir6.2 according to sequence
waRLERsHoN sumber D50582 except for position 23, which cagiepgDdsne270
Lysine instead of a Glutaminic Acid and position 337, which carries an
Isoleucine instead of a Valine. The coding sequence corresponds to that
of the "wild type" Kir6.2 according to sequence accession number
D50582 except for position 67, which &rries an Adenosine instead of a
Guanosine and position 1009, which carries an Adenosine instead of a
.._Guyanosine, Positions 23 and 337 of the polypeptide sequence and 20
L'teéﬁlijfé%ponding nucleotide positions within the coding sequence are
underlined. Figure 5: DNA primers M67 forward (SEQ ID No.9) and
I for.the tectipn, of nugleptide e nge
o N e B o R B S St ¥ Teoon).
Geipysigorafigionas/ o efediicHive chanai g sees éndepane SNwp p Ardatsetic
patiwgpg_ forward (SEQ ID No.11) and reverse (SE_Q ID No.12) f_or the
detection of nucleotide exchanges at those positions of the Kir6.2

DiageissieialyBen &eihir 2dAedfond to positions 1009/101011011 of the

Kir6.2 coding sequence according to 30 sequence accession number.
' ] . 25, th iti /107/
o S D SRR A B B
Mis@hmmmwahethaoaméeﬁblésmuemspédiﬂimaaﬁpl'rﬁcaﬁdmgd{ﬁrﬁﬁnel
o S e R e R R B B R s e e
diabetas inedbtisrisinepHoamdfitles 67/68/69 of the Kir6.2 cDNA for the

Diafgiselifa £ Augleatidg exchanges within the KirS.2 5 gene on RNA level.
Primers M1009 forward (SEQ ID No. 11) and reverse (SEQ ID No. 12)

amplify a region comprising nucleotides 1009/1010/1011 of the Kir6.2
StanBiva frtherdeieriionapbnuelenidde exchanges within the Kir6.2 gene on
RNA level. Figure 6: 10 Overview of corresponding nucleotide positions
of genomic and coding sequences of
if not indicated otherwise, standard laboratory methods were performed according to

the following standard literature:

Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual. Second edition. Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 545 pp;

Current Protocols in Molecular Biology, regutarly updated, e.g. Volume 2000; Wiley &
Sons, Inc; Editors: Fred M. Ausubel, Roger Brent, Robert Eg. Kingston, David D.
Moore, J.G. Seidman, John A. Smith, Kevin Struhl.

Current Protocols in Human Genetics; regularly uptdated; Wiley & Sons, Inc; Editors:
Nicholas C. Dracopoli, Honathan L. Haines, Bruce R. Korf, Cynthia C. Morton,
Christine E. Seidman, J.G. Seigman, Douglas R. Smith.

Current Protocols in Protein Science; regularly updated; Wiley & Scns, Inc; Editors:
John E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W. Speicher, Paul T. Wingfield.



some Kir6.2 variants. The numbering of the positions within the genomic
sequence has been derived from the Homo sapiens chromosome 11
genomic contig under NCBI accession number NT_009307 (see also
wiiorig Ao fer the part of the contig. comprising 15 the Kir6. 2pgq3as%i6s /009270
locus). Figure 7: Variations of the kKir6.2 nucleotide sequence leading to
an amino acid exchange from 20 Glutamic Acid to Lysine at position 23
and from Valine to Isoleucine at position 337 of the polypeptide chain.
Nucleotide positions refer to the Kir6.’2%oding sequence. These positions
correlate with positions 5657106/7/8 and 5657978/79/80 of the genomic

ir6. ence according to SEQ.ID Nq.. 25 (wherein SEQ ID No, 25
Mmlcég e%?%%%ﬁ%eo aﬁh oéi.e@?:é"gatﬁ(éié?gte%,é%;ﬁc "Rost-fr&Gidhuy- Raff, M.,
Robssdturking/Vattants/(De; Garlaniid R8bsiaharénuriten YonoBriabekbers] 994:
deviations from this wild type in the nucleotide or amino acid sequence
are given in bold letters. With res&ect to amino acid 23, the single

Shait Biaae' it Malgeuias Biclegidireditigsidey furdeiitohotaeubsl tRditor),
RogrgnentidedoanRebereEESK Mgy &ehaniR G aSA RIenamees nebissuli g a
.change._of tiie ino acid sequence. This type of mutation is commonly
SelTiaN AR5 4L SR AoTTUBHGIR) o SHE LR HERBoHIPRRE 2BB7edonn
Wilew életiins xchbisge¥aitur together, a Lysine is incorporated at position
23 as well, With respect to position 337 of the amino acid chain, the
single nucleotide exchanges C1011T, C1011A and C1011G WO
2006/027128 PCT/EP2005/009270 43 are silent, whereas the single
nucleotide exchange G1009A leads to the incorporation of an Isoleucine
at position 337 of the polypeptide chain, even if exchanges C101 1T or
C101 IA occur at together with the G1009A exchange. Other exchanges
at positions 67/68/69 and / or 1009/1010/1011 are possible, resulting in
the incorporation of other 5 amino acids into the polypeptide chain than G
or K at position 23 or V or | at position 337, respectively (these
correlations resulting from the genetic code are commonly known in the
state of the art). Figure 8: 10 :
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Genomic sequence of Kir6.2 (KCNJ11) locus harbouring the nucleotides
GAC at positions 5657106/107/108 (corresponding to the codon GTC at
positions 1009/1010/1011 of the coding sequence and thus coding for a
woreieinyatant harbouring the amino acid Valine at positionp3g et diXoe9270
polypeptide sequence) and 15 harbouring the nucleotides CTT at
positions 5657978179/80 (corresponding to the codon AAG at positions
67/68/69 of the coding sequence and thus coding for a protein variant
harbouring the amino acid Lysine at ﬁfgsition 23 of the peptide sequence).
The indicated nucleotide triplets are typed bold and underlined. The
Figt%q_rj% ﬂggp positions of the PCR primers according to SEQ ID Nos. 9 to
aré typed bold and underlined, 20 as well. The primer sequences are
chosen as to allow for the amplification of polynucleotides using as
Figdimplate the Kir6.2 cDNA, as well. The sequence accession number
(NCBI nucleotide database) making publicly available homo sapiens
chromosome 11 genomic contiguous Sequence comprising this Kir6.2

Protefnesjderaieeadsdiiing A0cR é&E S dudNec’s ki Regard o1 eaiablesng the

o R A R N o
poiwwmdﬁmmm@wmmmmﬁ@@w P BREBERIVOSHEDARIWGTC at
ol B RS L SRRl SO o

KirSigcPstsddretfiddtpoaien s soth jaketes rsasalikehwitih psagsd deopigsition 23
andRRSIBYS, qiqu fBr%%W feobssrvegmbablnid st plowationabsiatisticls Kirs.2
(0]

%nificance r Kir6.2-23-KK assqciation with an%ina pectoris in diabetes

i8S BRaBTReRIYRRFes A 337 of the polypeplide sequence and

corresponding nucleotide positions, as well as the ATG within the coding sequence are

Si
vari
underlined.
Figure 2:

Protein seguence and coding nucleotide sequence of Kir6.2 (KCNJ11) harbouring the
variant Lysine at position 23 and the most frequent variant Valine at position 337
(corresponding to the codons AAG at positions 67/68/69 and GTC at positions
1009/1010/1011 of the coding sequence). The prote.in sequence accession number
(NCBI protein database) of this Kir§.2 variant is XP_006398 (Figure 2A; SEQ ID No.2).
Accession number for the nucleotide sequence (NCBI nucleotide database) is
XM_006398 (Figure 28; SEQ D No.4). Positions 23 and 337 of the polypepfide
sequence and corresponding nucleotide positions within the coding sequence are

underiined.
Figure 3:

Protein seguence and coding nucleotide sequence of Kir.2 (KCNJ11) harbouring the
mosi frequent variant Glutamic Acid at position 23 and the variant {soleucine at
position 337 (corresponding to the codons GAG at positions 67/68/63 and ATC at
positions 1008/1010/1011 of the coding sequence). The protein sequence corresponds



10

15

20

25

30

10 Table 5: Calculation of odds ratios for the risk of diabetes patients
having angina pectoris of Kir6.2-23-KK carriers compared to Kir6.2-23-EK
and Kir6.2-23-EE carriers. 15 Table 6: Association of Kir6.2 variants at

wRosiinR 33y of the protein with angina pectoris in diabetes patieptsos/no9270
calculated by Chi-square test. An increased frequency of Kir6.2-337- 11

carriers in the angina pectoris positive group could be observed. 20 Table
7: Calculation of statistical significance for Kir6.2-337-I1 association with
angina pectoris in diabetes patients lf})} logistic regression. Table 8: 25
Calculation of odds ratios for the risk of diabetes patients having angina

ctoris Qf Kjr6.2-337-11 carriers compared to Kir6.2-337-VI and
to T RSl VAR P SIS K S ETRESE0 b2 N0S DGSE
excéph farpabBRE E2dheadndrecantied 80 RoBdmnle R3%E0.47 Ageatits. The coding
5-87. * 7 1) Al - rtension 219
seahee o hos 1 g ol Mk 2 PR R R R
acceggion number D50582 except for position 1009, which carries an Adenosine

instead of a Guanosine. Positions 23 and 337 of the polypeptide sequence and
corresponding nucleotide positions within the coding sequence are underlined.

Figure 4:

Protein sequence and coding nucleotide sequence of KirG.2 (KCNJ11) harbouring the
variant Lysine at position 23 and the variant Isoleucine at position 337 (corresponding
to the codons AAG at positions 67/68/68 and ATC at positions 10098/1010/1011 of the
coding sequence). The protein sequence corresponds to that of the "wild type” Kir6.2
according to sequence accession number D505682 except for position 23, which carries
a Lysine instead of a Glutaminic Acid and position 337, which carries an Isoleucine
instead of a Valine. The coding sequence corresponds o that of the “wild type” KirG.2
according to sequence accession number 505682 except for position 67, which carries
an Adenosine instead of a Guanosine and position 1009, which carries an Adenosine
instead of a Guanosine, Positions 23 and 337 of the polypeptide sequence and
corresponding nucleotide positions within the coding sequence are underlined.

Figure 5:

DNA primers M67 forward (SEQ ID No.9) and reverse (SEQ 1D No.10) for the
detection of nucieotide exchanges at those positions of the Kir6.2 genomic sequence
that correspond to positions 67 / 68/ 69 of the Kir6.2 coding sequence and DNA
primers M1008 forward (SEQ 1D No.11) and reverse (SEQ ID No.12) for the detection
of nucleotide exchanges at those positions of the Kir6.2 genomic sequence that
correspond to positions 1009/1010/1011 of the Kir6.2 coding sequence according to
sequence accession number. With respect to SEQ 1D No. 25, the positions are
5657106/107/108 and 5857878/79/80, respectively. '
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or Il Stable coronary CCS 1 126 37.6 artery disease (CAD) CCS 2 127
37.9 CCS 36218.5 CCS 4 20 6.0 Acute coronary no ACS (no
CAD/stable CAD/MI>15d) 208 621 syndrome (ACS) tropT-UA (no acute

wi bodefoZa 43 tropT+UA (no clinical MI) 21 6.3 post acute MipcdrApa)2&o270
8.7 *Median and Quartiles (Q1-Q3) 5 WO 2006/027128
PCT/EP2005/009270 46 Table 2: Kir6.2-337-VV Kir6.2-337-VI
Kir6.2-337-Il Kir6.2-23-EE 138 0 0 Kir6.2-23-EK 2 148 1 Kir6.2-23-KK 0
0 46 5 Table 3: Angina pectoris (AP) Rimber of patients Number of
patients with p-value without AP (%) AP (%) Kir6.2-23-EE 63 (50.4) 75

TR0 KRR BRSL (0R) 190A7 O K22 KIS B
according to NCBI sequence accession number D50582. Primers M67 forward (SEQ
ID No. 9) and reverse (SEQ ID No. 10) amplify a region comprising nuclectides
67/68/69 of the Kir6.2 cDNA for the detection of nucleotide exchanges within the Kirg.2
gene on RNA level. Primers M1009 forward (SEQ {D No. 11) and reverse (SEQ ID No.
12} amplify a region comprising nuclectides 1009/1010/1011 of the Kir6.2 cDNA for the
detection of nucleotide exchanges within the Kir6.2 gene on RNA level.

Figure 6.

Overview of corresponding nuclectide positions of genoimic and coding sequences of
some Kir6.2 variants. The numbering of the positions within the genomic sequence has
been derived from the Homo sapiens chromosome 11 genomic contig under NCB!
accession number NT_008367 (see also figure 10 for the part of the contig. comprising
the Kir6.2 genomic locus).

Figure 7:

Variations of the kKir6.2 nucieotide sequence ieading to an amino acid exchange from
Giutamic Acid to Lysine at position 23 and from Valine to Isoleucine at position 337 of
the polypeptide chain. Nucleotide positions refer to the Kir6.2 coding sequence. These
positions correlate with positions 5657106/7/8 and 5657978/79/80 of the genomic
Kirg.2 sequence according to SEQ ID No. 25 {(wherein SEQ ID No. 25 codes for valine
at pos. 337 of the protein sequence). Most frequently occurring variants (i.e. the wild
type) are written in normal letters, deviations from this wild type in the nucieotide or
amino acid seguence are given in bold letters. With respect to amino acid 23, the
single nucleofide exchange G67A results in a Lysine being incorporated in the
polypeptide chain, whereas the exchange G69A alone does not result in a change of
the amino acid sequence. This type of mutation is commonly referred to as silent
mutation. If, on the other hand, both of the above nucleotide exchanges occur
together, a Lysine is incorporated at position 23 as well, With respect to position 337 of
the amino acid chain, the single nucleotide exchanges C1011T, C1011A and C1011G
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15

20

25

30

p-value (logistic regression) Kir6.2-23-KK 0.0088 Male gender 0.1291
Smoker 0.0914 Arterial hypertension 0.2098 Myocardial Infarction
0.1988 ACE inhibitor 0.9148 Beta-Blocker 0.4437 Tot. Cholesterol

warééardeug history 0.0507 WO 2006/027128 PCT/EP200&0Q9248 k4270
Table 5: 95%-confidence interval odds ratio lower Upper p-value Angina

pectoris 1.601 1.126 2.277 0.0088 5 Table 6: Angina pectoris (AP)
Number of patients Number of patients with p-value without AP (%) AP
(%) Kir6.2-337-VV 64 (51.2) 76 (36.2)46.012 Kir6.2-337-Vi 50 (40.0) 98
(46.7) K1r6.2-337-11 11 (8.8) 36 (17.1) Table 7: 10 p-value (logistic

o SN2 S50 SRR e ORI 0, ST L B
of an Isoleucine at position 337 of the polypeptide chain, even if exchanges C1011T or
C1011A occur at together with the G1009A exchange. Other exchanges at positions
67/68/69 and / or 1009/1010/1011 are possible, resulting in the incorporation of other
amino acids into the polypeptide chain than G or K at position 23 or V or | at position
337, respectively (these correlations resuiting from the genetic code are commonly

known in the state of the art).
Figure 8:

Genomic sequence of Kir.2 (KCNJ11) locus harbouring the nucleotides GAC at
positions 5657106/107/108 (corresponding to the codon GTC at positions
1009/1010/1011 of the coding sequence and thus coding for a protein variant
harbouring the amino acid Valine at position 337 of the polypeptide sequence) and
harbouring the nucleotides CTT at positions 5657978/79/80 {corresponding to the
codon AAG at positions 67/68/68 of the coding sequence and thus coding for a protein
variant harbouring the amino acid Lysine at position 23 of the peptide sequence). The
indicated nucleoftide tripieis are typed bold and underiined. The hybridization posétiohs
of the PCR primers according to SEQ D Nos. 8 to 12 are typed bold and underlined,
as well. The primer sequences are chosen as to allow for the amplification of
polynucleotides using as template the Kir6.2 cDNA, as well. The sequence accession
numbe{ (NCB! nucleotide database) making publicly available homo sapiens
chromosome 11 genomic contiguous Sequence comprising this Kir6.2 genomic variant
is NT_009307 (SEQ 1D No.25).

Legend fo the tables:

Table 1.
Basic characteristics of the patient cohort for which all analyses have been performed.

Table 2.
Distribution of Kir6.2 variants in the analyzed diabetes patient cohort.
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15

20

25

Betablocker 0.4552 Tot. Cholesterol >=240 or drug history 0.0526 ACE
Inhibitor 0.9250 WO 2006/027128 PCT/EP2005/009270 48 Table 8:
95%-confidence interval odds ratio lower Upper p-value Angina pectoris

wh8d& 42388 2.291 0.0072 549 Claims: 1 An in vitro methoggijqentifyios:,

an increase in risk for angina pectoris in a diabetic patient, wherein the
presence of another amino acid than Glutaminic Acid at position 23
and/or the presence of another amino acid than Valine at position 337 in
the Kir6.2 protein is determined in a sﬁ‘?nple. 2. An in vitro method of
identifying an increase in risk for angina pectoris ina diabetic patient,
wherein the presence of a variation in the Kir6.2 nucleotide sequence on
one or both alleles of the Kit-6.2 gene leading to a Kir6.2 polypeptide
Tableduence harbouring another amino acid than Glutaminic Acid at position

Ass%%séﬁ%%f%%@ﬁa‘ﬁ%@eﬁ%@éﬁ%ﬂ Y3llerd, Rﬁglﬂ A *Pg g B ?HS in

roteln is determined in a samp e. 3. Anin VI ro metho

d*ﬁ%@ﬁ@@%?%ﬁ%!ﬁﬂ@é%@da%ﬁ%@rﬁ trshiivg mfenﬁearérmm@m 2-23-
KK pesierisimtaaliaipiis pations phaion drotiedyaganse e Sig6.2 with a)

an amino acid other than Glutaminic Acid at position 23 and/or an amino
acid other than Valine at position 337 in the Kir6.2 protein, b) a variation in
Tabilrednucleotide sequence on one or both alleles of the Kir6 2 gene leading

Cal&%lﬁ%ﬁ%f’g@tl{sm S ﬁ@ﬂ&%_‘ﬁﬂﬁé%}% gkza oL anR, a%%lﬁg %ectons

other than Valine at position
in diabetes patients by logistic regression.

Table 5:
Calculation of odds ratios for the risk of diabetes patients having angina pectoris of
Kirg.2-23-KK carriers compared to Kir6.2-23-EK and Kir6.2-23-EE carriers,

Table &

Association of Kir6.2 variants at position 337 of the protein with angina pectoris in
diabetes patients calculated by Chi-square test. An increased frequency of Kirg.2-337-
il carriers in the angina pectoris positive group could be observad.

Table 7.
Calculation of statistical significance for Kir6.2-337-1l association with angina pectoris
in diabetes patients by logistic regression. '

Table 8:
Calculation of odds ratios for the risk of diabetes patients having angina pectoris of
Kir6.2-337-li carriers compared to Kir6.2-337-V! and Kir§.2-337-VV carriers.



protein or c) Kir6.2-23-KK and/or Kir6.2-337-II is determined in a sample
obtained froma diabetic patient; and Il. a higher dosage of a
pharmaceutical is given to a diabetic patient who exhibits a Kir6,2 amino
wacidoelmysieotide sequence variation as determined in stepd+aS44sldae270
use of Kir6.2 protein or nucleic acid for the identification of
pharmaceuticals for use in treating and/or preventing angina pectoris in a
diabetic patient. 5. A method of screeg'gng pharmaceuticals for use in
treating and/or preventing angina pectoris in a diabetic patient comprising
a. Contacting a sample containing Kir6.2 with a potential pharmaceutical,
Tabhe Petermining the Kir6.2 activity or structure in the presence and in the
absence of the potential pharmaceutical, c. Comparing the Kir6.2 activity
or structure in the presence with that in the absence of the potential

pharmaceuticd

to.claim B usin
t eHAo-USiA

[. 6. The use according to claim 4 or

W%me 1y
a)-a-Kir6.2 protein containing-an.amino acid ather than

9

Total| taminic Ad

id at position 23 and/or an amino acid

hfser than Valine dt

Gerpizgition 337 in

varviation-do-th
varmTauouTrT mmr ot

thartaib.2 protein, b) a Kir6.2 nucleic &

nelootide. _coauoneco an

gene leading t

STYUTTTCC O™

M:‘létla\r[?:"iino other than Glutaminic Acid at

one-or-beth-alleles-of the Kir6.2

gghcontaning a

288

ﬁésﬁtion 23 and/or

401

Agedmino acid otl
Kir6.2-23-KK &
of the claims 4

ner than Valine at position 337 in the K
iInd/or Kir6.2-337-1l. 7. The method or U
to 6, wherein the Kir6.2 is an isolated

gs3protein or ¢)
ing to on

Egggi%){;raﬁrotein

e

BMlfragment of Ki

(Bogﬁr@,gs@ The
comprises or h
Index)

6.2 or an isolated nucleic acid or nucle
method or use according to claim 7, wh
as the sequence according to SEQ ID

i28akid fragment d

ﬁ?i_g‘@fe rotein
0

.3, 507,

—

Hyperiension 218 65.4
Smoker 224 66.9
Angina pectoris 210 62.7
Diabetes Type | 3358 100
or i
Stable coronary|{CCS 1 1286 37.6
artery disease
(CAD)
ccs 2 127 379
CCS 3 62 18.5
CCS 4 20 6.0
Acute  coronary ! no ACS (no CAD/stable CAD/MI>15d) 1208 62.1
syndrome (ACS)
tropT-UA (no acute M) 77 23.0
fropT+UA (no clinical Mt) 21 8.3
post acute Mi (1-15 d) 29 8.7

*Median and Quartiles (Q1-Q3)
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51 9. The method or use according to claim 7, wherein the protein
fragment comprises or has the sequence corresponding to a part of to
SEQ ID No. 3, 5 or 7 comprising amino acid positions 23 and / or 337.
whhddsameihod or use according to claim 7, wherein the nuglgig@sighsmoo270
comprises or has the sequence according to SEQ ID No. 4, 6 or 8. 11.
The method or use according to claim 7, wherein the nucleic acid
fragment comprises or has the sequ%g?e corresponding to a part of SEQ

ID No. 4, 6 or 8 comprising positions

and / or 1009 if

the fragment is

derived from the Kir6.2 cDNA, and comprising positions 5657978 and / or
TabRPS7106 if the fragment is derived from Kir 6.2 genomic DNA. 12. The

method or use according to one of the claims 1 to 11, wherein the amino

at position 23 of the protein is Lys. 13. The method or use accordlng to

RIFSTHET gEid atpos

se according to one of

'{‘#B‘?éﬁflm "

the clai

one of the Gigigi. k5 A&7 Wherei
Wm The method or 1
Kirggr@fsFBne i8cleotide sequence

@arries an A at positio

067 of the Kir6.2

Kirgi20180E9€q

ygence. 15. The metho
rein-the.nucleotide..sed

HQfgUiSe according oo
uence.carries a. G at p

of thetaims-2
sition. 1009 of

KirGygaZilt's ¢

gdlng sequence. 16. T

Re method or use acc

ftfing to one of

the preceding claims 1 to 15, wherein the diabetesis di
52 17. The method according to one of the preceding claims 1 to 3 or 12
to 16, wherein the presence of Kir6.2-23-KK and/or Kir6.2-337-Il is
Tablgelermined in the sample. 18. The method according to one of the
preceding claims 1 to 17, wherein the sample is a histological sample, a

cell or tissue ext

DEtes meltitus:

ract or a cell. 19. The method according to one of the

claims 1 to 3 or ﬁs%gi&avm@riar(é%mple has been isolated frg

m the

10, wherein the [ e e R R
without AP (%) AP (%)
Kirg.2-23-EE 83 (50.4) 75 (35.7) 8.015
Kirg.2-23-EK 51 (40.8) 100 (47.6)
Kir6.2-23-KK 11 (8.8) 35 (16.7}
Table 4:
p-value {logistic regression)
Kir6.2-23-KK 0.0088
Male gender 0.1291
Smoker 0.0o14
Arterial hypertension 0.2098
Myocardial Infarction 0.1988
ACE inhibitor 0.9148
Beta-Blocker 0.4437
Tot. Cholesterol >=240 or drug history 0.0807




a. Isolating the chromosomal DNA from a biological sample containing
genomic DNA; b. Amplification of a polynucleotide fragment by means of a
PCR reaction using primers able to amplify a polynucleotide fragment
wepigiaingsdhose nucleotide positions of the genomic Kir6.2 Spg8eR&809270
that correspond to positions 67/68/69 and/or 1009/1010/1011 of the
coding sequence; c. Sequencing of the polynucleotide fragment according
to b); 21. The method according to clajm 20, wherein the amplification of
the polynucleotide fragment is performed using at least one and
preferably two of the primers according to SEQ. ID No. 9to 12. 22. The
Tatmietod according to claim 20 or 21, wherein the sequencing reaction is
performed using one of the primers according to SEQ ID No. 9to 12. 23.
The method according to one of the claims 1 to 3 or 12 to 19, wherein the

presence of the amino agid exchange 88T e BAIRRA &Y RsrdafSOIRtNg
genomic DNA from a biglogical sample obtained from a diabetic patient b.
Immobilizing it on a carrt&gg,c %?ldlzﬂﬁ‘"@rthe immaBRRd DNA phdlHe
Anginecpeciioeisable to bindtéithe Kir6.2 Séplience hathp@png oné (. 0548
nucteotideexchanges—ieading-to-ohre-or-boeth-ef-said-amine-acid
exchanges with higher affinity than to the wildtype Kir6.2 Sequence under
stringent conditions. 24. The method according to claim 23, wherein the
5  TsHgokted genomic DNA is a. Immobilized on a chip matrix, a suitable
membrane or b. Transferred to a gel matrix and blotted to a suitable
membrane. 25. The method accordlng to one of the claims 1 to 3 or 12 to

19, wherein the gRKEInAGHEER
of a polynucleotid ehﬁf&aﬁ{éﬁtwmns éf\ﬁmmf}wt@gémmsﬁgvasue

primers able to anaify:a pplymcleotide fragment

Kir6.2-337-VV 64 (651.2) 76 (38.2) 0.012
Kirg.2-337-VI 50 (40.0) 08 (48.7)
Kirg.2-337-H 11 (8.8) 36 (17.1)
Table 7:
10
p-value {logistic regressionj
Kirg.2-337-if 0.0072
Male gender 0.1256
Smoker 0.0902
Arterial hypertension 0.2211
Myocardial Infarction 0.2165
Betablocker 0.4552
Tot. Cholesterol >=240 or drug history 0.0526
ACE Inhibitor 0.6250




comprising positions 67 and / or 1009 of the Kir6.2 cDNA sequence c.
Sequencing of the polynucleotide fragment according to b). 26. The
method according to claim 25, wherein at least one of the primers
waresking 240 SEQ ID No. 9 to 12 is used. 27. The method aggefeighifiesa7o
one of the claims 1 to 3 or 12 to 19, wherein the amino acid exchange is
determined by a. Isolating RNA from a biological sample obtained from a
diabetic patient; b. Immobilising it on ad carrier; c. Hybridising the
immobilized RNA to one or more probes able to bind under stringent
conditions to Kir6.2 RNA coding for a Kir6.2 polypeptide harbouring
another amino acid than Glutaminic Acid at position 23 and/or 54 Valine
osition 337 of the with higher affinity than to Kir6.2 RNA coding for a
2 polypeptide harbouring Glutaminic Acid at position 23 and/or
Valine at posmon 337. 28.The method accordlng to claim 27, wherein the

IDUIaI.CU I'\I\II'\ ID a: IIIIIIILIbII‘I’LCU oo frix-or-a c'"fnhlp me hr:—lnp

Ta

or b. Transferred to a gel matrix and al PeEJF a?SQﬁﬂBHE% ierGiitable
membrane. 29. The methaitiacetieding ihwme of the ctjmm 1 to 3 op-Laite

rrainad nrotaln

An Fﬁa"‘ﬁ@& Pié”e anmmno c‘.]ufé?s\ulang lf U'“'“'CU e)%?‘ "N'm“'agm%z%“

rom_a biological sample obtained from a diabetic pati b. Immo

it on a carrier; c. Performing a binding reaction with an antibody able to
bind with higher affinity to Kir6.2 harbouring another amino acid than
Glutaminic Acid at position 23 and/or than Valine at position 337 of its
polypeptide chain than to a Kir6.2 harbouring Glutaminic Acid at position
337 and/or Valine at position 337 of its polypeptide chain; d. Making
visible the binding of the antibody to the protein; 30. The method
according to claim 29 wherein the isolated protein is



a. Immobilized on a chip matrix or a suitable membrane; b. Transferred to
a gel matrix and afterwards immobilized on a suitable membrane, or c.
Immobilized on an ELISA plate. 31. The method according to one of the
claims 1 to 3 or 12 to 19, wherein thd@mino acid exchange is determined
by a. Performing a binding reaction on a histological sample obtained from
a diabetic patient with an antibody able to bind with higher affinity to
Kir6.2 harbouring another amino acid than Glutaminic Acid at position 23

Claimgljor than Valine at position 337 of its polypeptide chain 55 than to a

1.

Kir6 Znhavhatying:(ldaiminishirgisgabpostien 834 ank/air \ialles alectoris in a
posi it poI tide chain: b, M King,visible. the bi 0
antlt%odp ol %fti EE% eupﬁ{ggg1 &h%a e et%ncg accor%'ﬁegr {0 &I %d( %eéa‘uga ic
deteéﬁlS'naéfF’(Pﬁé“Bm%@@’%e’?‘?@rﬁf%%%ﬁém@?éﬁmmo acid than Valme at
immpositistoshanieak o6 Ipruwioadistogicakrpesiampld3. Use of a test kit
for testing the presence of another amino acid than Glutaminie Acid at

position 23 and / or another Amino Acid than Valine at position 337 in the

- Kir6 2'drotlin MEReS SHRWYINR 78 Bosera T Nskdoernaina e eigHenasdgbetic

leaspatientarisfantihe deteatimnodsadapoaserive Mirthihningeptidte sauence on

ordeg{@ ideniify D eransadmiskdrs Aaing {aegtmé NAGIRPEUE sequence
atl%t 34. Use o a test kit for tgﬁatélgthe presence of a variation in the

Kir6 Fﬁ?&‘fé%‘%uﬁ%" SepamnesK 'HRTHRAIES BF RREYeRE S Yuly another
leadBigito acikirtan Yelyseptidesisuedcé HaebBubidgpsriothés detdnoiaeidin a
thans@hgrminie Acid at position 23 and/or another amino acid than Valine
at position 337 in the Kir6.2 protein, wherein the kit contains at least a
means for the detection of said variation in the nucleotide sequence, in

- ordefroridértifpeainih ofeaieptinaribk finsanegiha peatodsdntiaaifabesie in treating

pati@m/%pﬂé&@mﬁ@@wmg BeQBR:Gh e 4BaiPBA2/Q! Brerdierein the

amino a]c g\ e%eszglc%nogg 14 é‘%wnth
a) an amino acid other than Glutaminic Acid at position 23 and/or an
amino acid other than Valine at position 337 in the Kir6.2 protein,
b) a variation in the nucleotide sequence on one or both alleles of the
Kir6.2 gene leading to amino other than Glutaminic Acid at position 23
and/or an amino acid other than Valine at position 337 in the Kirs.2
protein or
¢} Kir.2-23-KK and/or Kir6.2-337-ll is determined in a sample obtained
froma diabetic patient; and

ll. a higher dosage of & pharmaceutical is given to a diabetic patient who

exhibits a Kir6.2 amino acid or nucleotide seguence variation as

determined in step |.



36. Use according to one of the claims 33 to 35, wherein the amino acid at
position 337 is lie. 37. Use according to one of the claims 33, 35 or 36
wherein the test kit contains an antibody discriminating in its binding
characteristics between Kir6.2 harbdifring Glutaminie Acid at position 23
and/or Valine at position 337 and a Kir6.2 protein harbouring another
amino acid than Glutaminie Acid at position 23 and/or Valine at position
337. 56 38.Use according to one of the claims 34 to 36, wherein the

4. MueleQtds sequERestalh Kirou2ierraer Gontiposikotificétaitihe soaingceuticals

rorRRIENEE AR 3R ASeaidingda ne, okl caims Ao 38,186, wherein
the nucleotide “sequence of Kir6.2 cafries an A at position 9 of the
coding sequence. 40. Use according to one of the claims 34 to 36, 38 or

5. 39, meiesainthesieshing epRIFBSARIAREIPeLSDIR torasRENaAd/or preventing
olynucleotide fragment comprising positions 67 and / or 1009 of the
an&ﬂ%?f‘é%frfﬁ %gfﬁggﬂﬁé’?ﬂiﬁﬁg@%% Edeing to claim 40 wherein the test kit
contains at least one of the primers according to SEQ ID Nos. 9 to 12. 42.

Use gocsisiagifonepldeceiniddr i sedfha ecainatieies!

kit contains a primer set able to amplify a polynucleotide fragment _
comPrisiRJSBERandNE 6674 GePEE Y 0¥ BB 4T SH8/PEIBENGRHREd In the
Kir6.2 gebssniz :édue poeataigsdimmateeGie@l ID No. 13. 43. Use according

to C'%i.mé‘&ng?%ﬁ@i@h@%%% @Et@?&t%i"&r%klﬁ?éﬁ _ﬂ%oﬂr&%ﬁégnvﬁ{ﬁ that in the

accordin% ID No. 9to 12. 44. Use according to one of the claims
34 to 3RBEHRY {SHeiAiRl BiarKeedfitedhs one or more nucleic acid

probes specifically recognizing Kir6.2 genomic DNA or RNA with a

pHelectide seguence godiad foranother amino agid than Glujaminic Acid

a posltlon%r a%é?or%inea posﬁlon Undet s?trl_ngen ¢nditions. N

WO 2006/027 12 &FCT [EPR05008nTrg 87 #FIGUREd Ather than Glutaminic
Acid at position 23 and/or an amino acid other than Valine at
position 337 in the KirS.2 protein,

b) a Kir6.2 nucleic acid containing a variation in the nucleotide
sequence on one or both alleles of the Kir6.2 gene leading to
amino other than Glutaminic Acid at position 23 and/or an amino
acid other than Valine at position 337 in the Kir6.2 protein or

c) Kir6.2-23-KK and/or Kirg.2-337-li.

7. The method or use according to one of the claims 4 to 6, wherein the Kir6.2 is an
isolated protein or protein fragment of Kir6.2 or an isolated nucleic acid or nucieic
acid fragment of Kir6.2.

8. The method or use according to claim 7, wherein the protein comprises or has the
sequence according to SEQ ID No. 3, 5or 7.



1 MLSRKGIIPE EYVLTRLAED PAEPRYRARQ RRARFVSKKG
NCNVAHKNIR EQGRFLQDVF 61 TTLVDLKWPH TLLIFTMSFL
CSWLLFAMAW WLIAFAHGDL APSEGTAEPC VTSIHSFSSA 121
FLFSIEVQVT IGFGGRMVTE ECPLAILILI VONIVGLMIN AIMLGCIFMK
TAQAHRRAET 5 181 LIFSKRAVIA LRHGRLCFML RVGDLRKSMI
ISATIHMQVV RKTTSPEGEV VPLHQVDIPM 241 ENGVGGNSIF
LVAPLIIYHV IDANSPLYDL APSDLHHHQD LEIIVILEGV VETTGITTQA

9. 302 ReBYHADE WERRGUPR IMREE DGEY S \heYphitditoddweviPcomprises

o PR S TR P AGTRE T T AracHoTccs | compring

amine KA eAstiots EAaEC CCBAG GAATACGTGC TGACACGCCT
GGCAGAGGAC 61 CCTGCCGAGC CCAGGTACCG TGCCCGCCAG
GA CCC GCTTTGTGTC ,CAAGAAAGGC 121 AACTGCAACG
10 S P RIS RN R R R BRI B R AR R Prees o
hasShaS@TaETT acesrdigg REEAIB BTEGEIEEACCTCAA GTGGCCACAC
ACATTGCTCA TCTTCACCAT GTCCTTCCTG 241 TGCAGCTGGC
TGCTCTTCGC CATGGCCTGG TGGCTCATCG CCTTCGCCCA
TCHETRREETE W51 BEXEUCREEE NG ABERETEE HERE e fragment
COBHGAC OARE AN GEACTRCIFEFORTGTE GCr86 bASETTI INCE, 6 or 8
] g T I C T h .
ool HARhe b A Lok 100d I dRd i i ol . 6.2
cONAGHA EXMRERANEARSia SR TOCA s e AR TP dBth leaamrent s eserived
fromIHEITEEATCOINCATGAAG ACTGCCCAAG CCCACCGCAG
GGCTGAGACC 541 CTCATCTTCA GCAAGCATGC GGTGATCGCC
CTGCGCCACG GCCGCCTCTG CTTCATGCTA 601 CGTGTGGGTG
12 ATETRIEE ANSATCRTICA POoAg CRBOTBTA IGC A TotREATthe amino at
oSN CETGR HAuERLGGEAAGACCA CCAGCCCCGA GGGCGAGGTG
GTGCCCCTCC ACCAGGTGGA CATCCCCATG 721 GAGAACGGCG
TGGGTGGCAA CAGCATCTTC CTGGTGGCCC CGCTGATCAT
13CTHROCANBTE 2578CHNTNG AT GRCHK HEABRGCAGB T E TWERNCET Gmino
ac@%ggﬁggpoﬁggg@t%%qéCCACCAGGAC 841 CTCGAGATCA
TCGTCATCCT GGAAGGCGTG GTGGAAACCA CGGGCATCAC
CACCCAGGCC 901 CGCACCTCCT ACCTGGCCGA TGAGATCCTG
14 TOB GEEEASB Gs6 GIBTHTREC nEATIRS TRGE T MF13GASSAGBAGR tide

oA b RO R e e e erronr

GAGGACCACA GCCTACTGGA AGCTCTGACC 30 1081

15 CiiHe Gleth b6 HiGiSeClobetdlnlg &ldno6F 1K ClafedAG LG GiHakeln kelhucieotide
CCATGGCCAAC_?(? CCAAG%%S; O\;l.&ﬁl@»ég-gg AGCA TCTCTCCAGA

Se%&%ﬁg%&& éA}OSItiOﬂ e iNg sequence.

18. The method or use accerding to one of the preceding claims 1 to 15, wherein the

diabetes is diabetes meliitus.



(SEQ ID No.2) WO 2006/027128 PCT/EP2005/009270 58 FIGURE 2A 1
MLSRKGIIPE EYVLTRLAED PAKPRYRARQ RRARFVSKKG
NCNVAHKNIR EQGRFLQDVF 61 TTLVDLKWPH TLLIFTMSFL
CSWLLFAMAW WLIAFAHGDL APSBGTAEPC VTSIHSFSSA 121
FLFSIEVQVT IGFGGRMVTE ECPLAILILI VONIVGLMIN AIMLGCIFMK
TAQAHRRAET 5 181 LIFSKHAVIA LRHGRLCFML RVGDLRKSMI
ISATIHMQVV RKTTSPEGEV VPLHQVDIPM 241 ENGVGGNSIF

17 L VPRI ARANGRLY BhoAR SRLHIIIOR) EINALEG\S VETTGIT8 Qhersin

301 RTSY%%%&%%RF!P{!@%%&%Y%%Y SKFGN&VKVP R
TEEEEARSL LLER ERSAREPERRHE B!
KFSISPDSLS 10 FIGURE 2B 1 ATGCTGTCCC GCAAGGGCAT

18 CAL refa G kol eCotfe Cofl (e gl il ARG Gklein the
C TGC%AA&C&AGGTACC TGCCCGCCAG CGGAGGGCCC

Sampig REMARN B ERY I PR CHRENA CEFGGACCACAA
GAACATCCGG GAGCAGGGCC GCTTCCTGCA GGACGTGTTC 15 181

1QA%%%E%&J@%%QGJ&&%@E@&QQ‘%@@&%%Tg,%ér%@é the sample

TCTTCACCAT GTCCTTCCTG 241 TGCAGCTGGC TGCTCTT
haghers iseletre Eorded PRt e CTTCGCCCA CGGTGACCTG 301
GCCCCCAGCG AGGGCACTGC TGAGCCCTGT GTCACCAGCA

2o R L e B T S e g o
PregRsy el cnunrEeEeshTeT SATtECTTEAPE GTGCAGAACA

TCCH Cfebistind o TEr oAbk 08 G6re Al bidibigical Etasid Gomdining
CTTCATGAAG é@XGCCCAAG CCCACCGCAG GGCTGAGACC 541
CTCATETTEXGEAAGCATGC GGTGATCGCC CTGCGCCACG
GCOGUMIfGIOT I ATEETAISTIHE CIBEGCE TEAGOY GOBIRA feaction

GAGCATGATG : |
oA AR et AU e R Al de ORI RhbiShb those
ACCAGHFERIRCPOFHETSCA TS 991MKAHRESERE TS dgtreatesrand to
CAGCATETitE: 6T CEIGGAGC OGO TRATOA T ERAGHAT HIG81

ACCToRARER LEATE AR SRS e arcer

GGAAGGCGTG GTGGAAACCA CGGGCATCAC CACCcCAGGCC 901
21 Che MeBibE e AagNo GRIEA, ThaGA TkeGRp TG HEHBABENnucleotide

e SR TC R & L S AN PO R TR S pros

to ACACGRANCTTP BEACGGCCCG CCAGCTTGAT GAGGACCACA
GCCTACTGGA AGCTCTGACC

22. The method according to claim 20 or 21, wherein the sequencing reaction is
performed using one of the primers according to SEQ ID No. 9 to 12.

23. The method according to one of the claims 1 to 3 or 12 to 19, wherein the
presence of the amino acid exchange is determined by



30 1081 CTCGCCTCAG CCCGCGGGCC CCTGCGCAAG
CGCAGCGTGC CCATGGCCAA GGCCAAGCCC 1141 AAGTTCAGCA
TCTCTCCAGA TTCCCTGTCC TGA (SEQ ID No. 2A) WO 2006/027128
PCT/EP2005/009270 59 FIGURE 38 1 MLSRKGIIPE EYVLTRLAED
PAEPRYRARQ RRARFVSKKG NCNVAHKNIR EQGRFLQDVF 61

TTLVDLKWPH TLLIFTMSFL CSWLLFAMAW WLIAFAHGDL o
APSEGFREIE 95 MSERSWraD 2R pegiedlgoT RS FeRtsnes/frem a diabetic
ECPLAIpSIehVQNIVGLMIN AIMLGCIFMK TAQAHRRAET 5 181

LIFSKHAVIA LBHGRLCEMI. RVGDLRKSMI ISATIHMQVV
RK s%@%ﬁ%% F'241 ENGVGGNSIF LVAPLIYHV
IDANS FIWengiZARSD [ FHIFMQBOIZAY IPNE \PNEETTRITE @R/bge Bble to bind to

RTSYLARE Wird/6 QRENRBE A Fla iRy IR Yor ehied THEYEdtide exchanges
TPLCTAF\aLD EDHSLHE)@\%T 361%%SARGP RK RSVPMA

KFSISPERT (SEYTINGE) A FRIGITHE #'L6%° @@5&%@?&5&3@5&&“

tgaagtgjten dedbggtipirrgdtaadyaguenetgytder stit@eyagiditons.
cagaagtgag gccagcacag gctgagtgca gccccagggt gagaaggtge -89

e e e
atccecgagmobdizeabtacy tgih gatecgacigigorgaggacaragecgagcec
Cag%?C?%%?&ﬁg&(ié%zgéﬁ%%?&%%?&%%%%ﬁﬁa%@%%%%%

actgcaacgt ggcccacaag aacatccggg +152 agcagggccg cttcctgcag
gacgtgttca ccacgctggt ggacctcaag tggccacaca +212 cattgctcat cttcaccatg

25100 aigtrarReEiaaIh Y EECHing of A SRMENY 20 3472 DECHRIGHR BICUEECASINo

ggtgacctgg ccecccagcga, gggcactget gagecectgtg +332 tcaccagcat
ac'gg%%%&%ﬂ%gté% c?tgecrt'?{’@:e&t ctc cattgaggtc caagtgacta +392 ttggctttgg

ggggcgcatg gtgactgagg agtgcccact ggccatcctg agectcatcg +452

tgcagaa@%ié%ﬁ}@ WM%‘%QQQQ@%@CB@Q%W@%MQQ pﬁﬁé@t
ctgcccaage ccaccgeagq gctga%accc tcatcttca caagcatgcg gtgatcgetc 25
5K Rk

+57 2t GRYII T flc Rt FOHBURRIL S ¥idBGRER AR

reaction using primers able to amplify a polynuclectide fragment
comprising positions 87 and / or 1009 of the Kir6.2 cDNA sequence

c. Sequencing of the polynuclectide fragment according to b},

26. The method according 1o claim 25, wherein at least one of the primers according
to SEQ 1D No. 9to 12 is used.

27. The method according to one of the claims 1to 3 or 12 to 19, wherein the amino

acid exchange is determined by

a. Isolating RNA from a biological sample obtained from a diabetic patient;

b. Immobilising it on a carrier;

¢. Hybridising the immobilized RNA to one or more probes able to bind under
stringent conditions to Kir6.2 RNA coding for a Kir6.2 polypeptide harbouring
another amino acid than Glutaminic Acid at position 23 and/or



+632 tcagcgccac catccacatg caggtggtac gcaagaccac cagccccgag
ggcgaggtgg +692 tgcccctcca ccaggtggac atccccatgg agaacggegt
gggtggcaac agcatcttcc +752 tggtggcccc getgatcatc taccatgtca ttgatgccaa
cagcccactc tacgacctgg +812 cacccdgicga cctgcaccac caccaggacc
tggagatcat cgtcatcctg gaaggcgtgg 30 +872 tggaaaccac gggcatcacc

acccaggccc gcacctccta cctggccgat gagatcctgt +932 gg nggccag@ C%
ctitgtgcc ARG BRI§ Uy AS o RE S AW AtsbegRiABd Rithgeding
caacacqalCaalng @ ertp-epteatisiargoclegetagatigate: pddioh 23 and/or

aggaccagad celactggaa getctgacce tegeetcage cegegggece ctgegeaage
+1112 gcagcg?g(?c ca?ggccaag gccaagccca agttcagcat ctctccagat

tccetgtect 35 +1172 gagccatggt ctetcgggec ccccacacge gtgtgtacac

283040/t mm@otﬁﬁﬁ%%@m&%@&%Qtﬁﬁﬂ%tgggcc
agcctca%gt c Cct ccc ct ctca +1292 tccag&tt t tacaaggcac ttgtcactat

getafttctd Gl a?fgaa 8 A O SRt R¥etdE tecteecaac
ccadtttagjipasieyetcdo cectgtdconatrix4 Bpctqetensggls tgdatied@o a suitable
2006/024L,28,PCT/EP2005/009270 60 (SEQ ID No. 6). FIGURE 4A 1
MLSRKGIIPE EYVLTRLAED PAKPRYRARQ RRARFVSKKG
NCNVAHKNIR EQGRFLQDVF 61 TTLVDLKWPH TLLIFTMSFL

29 CIHWY bridtiidd A drdin A kAbHe RE AP 8B d ARP € & TSIHSRSERersid 2de amino

amd%ﬁ%@@X&%&?%@%&TE ECPLAILILI VONIVGLMIN AIMLGCIFMK

HAVIA LRHGRLCFML RVGDLRKSMI
ISATIHMQVV RKTTSPEGEV VPLHQVDIPM 241 ENGVGGNSIF

LVABLII¥@B£uh@be>Sa?Lh‘&h ABSIBYEHEHRIBIL BMIhE(HON B TT4BEHE Rétient;
REVPIVA EEDGRYSVDY SKFGNTIKVP

301 A% EIL WG
TPL T BN EMHERT BATT®361 LASARGPLRK RSVPMAKAKP
KFStSPESicemioy SEO N es7F P IGUR B BtiATdY GIPBTIC ®Od with higher

GCAAG%W\’EB e S GG %&F&C&W E@a@@ﬁ%%&%mc Acnd at
GGCAGAGGAC 61 CCTGCCAAGC CCAGGTACCG TGccceaee

CGGAGSEIR AT PTEIG RIS BA BSRIRG & °J'f5ﬁ9?‘%ﬂ@*ﬁéé‘7?ﬁ&:‘éa
TGGCOB ACAS GAADATEE GRIGABIEAGE GCESGRTEC TROA Valine at

GGACGpB@iEJrPBS? of its polypeptide chain;
d. Making visibie the binding of the antibody {o the protein;

30. The method according to claim 29 wherein the isolated protein is
a. immobilized on a chip matrix or & suitable membrane;
b. Transferred to a gel matrix and afterwards immobilized on a suitable
membrane, or

c. Immobilized on an ELISA plate.

31. The method according to one of the claims 1 to 3 or 12 to 19, wherein the amino
acid exchange is determined by

a. Performing a binding reaction on a histological sample obtained from a
diabetic patient with an antibody able to bind with higher affinity to Kirg.2
harbouring ancther amino acid than Glutaminic Acid at position 23 and/or

than Valine at position 337 of its polypeptide chain



181 ACCACGCTGG TGGACCTCAA GTGGCCACAC ACATTGCTCA
TCTTCACCAT GTCCTTCCTG 241 TGCAGCTGGC TGCTCTTCGC
CATGGCCTGG TGGCTCATCG CCTTCGCCCA CGGTGACCTG 301
GCCCCCAGCG AGGGCACTGC TGAGCCCTGT GTCACCAGCA
TCCACTCCTT CTCGTCTGCC 361 TTCCTTTTCT CCATTGAGGT
CCAAGTGACT ATTGGCTTTG GGGGGCGCAT GGTGACTGAG 20 421
GAGTGCCCAC TGGCCATCCT GATCCTCATC GTGCAGAACA
TCGthatGlo QKA RFAJ AL G ASHIGE BAd GA &t dnT 83 GhEEATaline at
CTTCATGA TGCCCAAG CCCACCGCAG GGCTGAGACC 541
CTCB\OI%L??@% @g}%@*&%?éd@ PGATCGCC CTGCGCCACG
GCOG e NGO TEATGITAT 681 OEBTETE GG PRRIBCTCCGCAA
GAGCATGATC ATCAGCGCCA CCATCCACAT GCAGGTGGTA 661
CGCAAGACCA CCAGCCCCGA GGGCGAGGTG GTGCCCCTCC!

327N BEFRGACCRICL ECcRFE 21 731t ANCEREEIOT SEETAEERA s
CASDATRHCETGGT SGO00 GBLEEANTCAT CTAGGABGEGcABEaction,
ATTGATGCCA ACAGCCCACT CTACGACCTG GCACCCAGCG
ACCTGCACCA CCACCAGGAC 841 CTCGAGATCA TCGTCATCCT

3IBGsrGa teeTd toriseina ieareersesct ATeihgs anpioT asiancSigtaminie

C@M&@EQ@H AE@W’EGG%&%T@A@AK@@TF@J%@C&A@& 337 inthe

TSI RER SE A T B AR AL AT A e ot Stz -
ACreTAoTOT @@@m@tm@@mwmm@m@’@mommr to identify

Ceriihbredde GrnsiG6r dndad\betohddd £diGiatCdaéte CCCGCGGGCC
CCTGCGCAAG CGCAGCGTGC CCATGGCCAA GGCCAAGCCC 1141
AAGTTCAGCA TCTCTCCAGA TTCCCTGTCC TGA (SEQ ID No.8) WO

342086/00 74 265P KITEFRSNT 009 27Es B beFIGA RAEiSHnFor thar diFitnendigotide
6 5RAGRCIP GRS HT AOR AARAG IS FRD- higye) 5548%@'?055 Kir6.2

Reverse Primer M 67 10 5'-GGTGAAGATGAGCAATGTG-3'
Nqueﬁf%?@%%Rﬁﬁ?@“ﬁ?ﬁn@W@b@@ﬂ? acid than Gfutamm:e Acid at
5'{6 66 GG GANE ABE A Gt JoS B D dNoe1d) pbHEUMREFDN the Kirg.2

protein, wherein the kit contains at least a means for the detection of said
variation in the nucleotide sequence, in order to identify an increase in risk for

angina pectoris in a diabetic patient.

35. Use according to one of the claims 33 or 34 wherein the amino acid at position 23
is Lys.

36. Use according to one of the claims 33 to 35, wherein the amino acid at position
337 is lie.

37. Use according to one of the claims 33, 35 or 36 wherein the test kit contains an
antibody discriminating in its binding characteristics between Kir6.2 harbouring
Glutaminie Acid at position 23 and/or Valine at position 337 and a Kir6.2 protein
harbouring another amino acid than Glutaminie Acid at position 23 and/or Valine
at position 337.



Reverse Primer M 1009 20 5-TGGCTCAGGACAGGGAATC-3' (SEQ ID.
No.12) WO 2006/027128 PCT/EP2005/009270 62 FIGURE 6A: genomic
variants corresponding to preferred variants of the coding sequence:
genomic position 5657978 56579794657980 C T C position in coding 67
68 69 sequence G A G 5 FIGURE 6B genomic position 5657978
5657979 5657980 C T T position in coding 67 68 69 sequence AA G
38R RSEAENGEC JERFhIOD 6B Sbir 386 MBS PT0TS A FFeFdes skqeence of
Kirpasitinnes Gedipgs 1o %1 @1 tha Gblirspspigrerés T C WO 2006/027128
PCT/EP2005/009270 63 FIGURE 6D: genomic position 5657106

5657107 5657108 G A T position in coding 1009 1010 1011
39. Use according to one of the claims 34 to 36 or 38, wherein the nucleotide

sequence of Kir6.2 carries an A at position 1009 of the coding sequence.

40. Use according fo one of the claims 34 to 36, 38 or 39, wherein the test kit
contains a primer set able to amplify a polynucleotide fragment comprising positions

67 and / or 1009 of the Kir6.2 coding sequence.

41. Use according to claim 40 wherein the test kit contains at least one of the primers
according o SEQ ID Nos. 910 12.

42. Use according to one of the claims 34 to 36 or 38 to 40, wherein the test kit
contains a primer set able to amplify a polynucleotide fragment comprising positions
5657106/107/108 and/or 5657978/79/80 of the Kir6.2 genomic sequence according
to SEQ ID No. 13.

43. Use according to claim 42 wherein the test kit contains at least one of the primers
according to SEQ ID No. @10 12.

44. Use according to one of the claims 34 1o 36, 38 or 39 wherein the test kit contains
one or more nucleic acid probes specifically recognizing Kir6.2 genomic DNA or RNA
with a nucleotide sequence coding for another amino acid than Glutaminic Acid at
position 23 and/or Valine at position 337 under siringent conditions.
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sequence AT C 5 FIGURE 7 NT pos. 67 NT pos. 68 NT pos. 69 AA at
pos.23 GAGGIu GAAGIu AAGLys AAALys NT pos. 1009 NT
pos. 1010 NT pos. 1011 AAatpos. 337 GTCVal GTTVal GTAVal
wo Jobae,fA TCHe ATTHe ATAHe WO 2006/027128,, ., Pzno-s/{)(mm
PCT/EP2005/009270 64 FIGURE 8: Genomic Kir6.2 sequence E(Acc
NT_009307) Positions 5656500 - 5659500:
CCAGGTGCTTTTTCAGGGACCAAGTAGAGCTGGGGCCTGACCACAG
GCACTTCTTGGAGCCACAGACGCAB
AAGCAGCAGCCCTCGGGGATTGTTCTTCCCCAGCCACCGGCCCAGA
HG@%ET GCTGGTCAATCGTGGGGAC
d ACTGGCTGGACGCACAGCTCTAGGGCCCAGTACCTCCCACA
IGECSFSICUACCTTIREE CHGBBEN RRARFVSKKG NCNVAHKNIR EQGRFLODVE

6 1 CAGEEIER ACCEATE Cdéablrhlilh Glle Nt GAGLNEFCAC M srasa

121 e e IR SR RTYETFT ARV RE TR GARFRRAET

18I NEEAEENECEHERACRYE TRYRRIAHEYT ISATIHMOVYV RKTTSPEGEV VPLHQVDIPM
241AGGETEEEQEAGCETICACAREASBC S TGREGH GETCTACATAGCAG TToa

30182k TG IMNACACRECH B S xrantvryve TPLETRROLD LEALT
TGGGGGGCCCGAGAGACCATGGCTCAGGACAGGGAATCTG R%{Eé

35 ATSETERACTTECEETTCETETIEE ACCGAGTCCTGTCCCTTAG

(SE(MITDB9 rhverse)
CCATGGGCACGCTGCGCTTGCGCAGGGGCCCGCGGGCTGAGGCGA
GGGTCAGAGCTTCCAGTAGGCTGTG

FIGEREGBCATCAAGCTGGCGGGCCGTGCAGAGTGGTGTGGGCACTTTG
AGREFTETEdES EAMBET GEACTAL GAATACGTEC TGACACGCCT GGCAGRGGAC

&l
121
181
241
30z
361
421
482
541
601
661
T21

- 781

841
501
26l
ig21
1081
1141

CCTECCGRGC
AACTGCRACG
ACCACGCTGG
TGCAGCTGGC
GCCCOCAGEE
TTCCTTTTCT
GAGTGCCCAC
GCCATCATGC
CTCATCTTCA
CGTGTGGGTE
CGCAAGACCA
GAGMACGGCG
ATTGATGCCA
CTCGAGATCA
CGCACCTCCT
GRGGAGGACG
ACACCACTCT
CTCGCCTCAG
ARGTTCAGCA

(SEQ ID No.2)

CCAGETALCCG
TEECCCACAR
TGGACCTCARA
TGCTCTTCGC
AGGGCACTGC
CCATTGAGGT
TGGCCATCCT
TTGECTGCAT
GCARGCATGC
ACCTCCGCAA
CCAGCCTCTGEA
TCEETGGCRA
ACAGCCCACT
TCGTCATCCT
ACCTGGECCGA
GACGTTACTC
GCACGECCCa
CCCECEGEELT
TCTCTCCAGA

TGCCCELCAG
GAACATCCGGE
GTGGCCACAC
CATGGCCTGEG
TERGCCCTGT
CCAAGTGACT
GATCCTCATC
CTTCATGAAG
GGTGATCGCC
GAGCATGATC
GERCGAGETE
CAGCATCTTC
CTACGACCTG
GGAMGGCGETG
TEAGATCCTG
TGTGGACTAC
CCAGCTTGAT
CCTGCGCAAG
TTCCCTETCC

CGGAGGGLCCC
GAGCAGGEGECC
ACATTGECTCA
TGGCTCATCG
GTCACCAGCA
ATTGGCTTTG
GTGCAGAACA
ACTGCCCAAG
CTGCGCCALG
ATCRGCGECCTA
GTECCCCTLC
CTGGETGGECCT
GCACCCAGCG
GTGGARACCA
TEEGECCAGC
TCCAAGTTTG
GAGGACCACA
CGCAGCGTGC
TGA

GCTTTGTGTC
GCTTCCTECA
TCTTCACCAT
COTTLGCCCR
TCCACTCCTT
GGGGGCGCAT
TCETGGEGEECT
CCCACCGCAG
GOCELCTCTG
CCATCCACAT
ACCAGGTGGA
CGCTGATCAT
ACCTGCACCA
CGGGCATCAC
GCTTTETGCC
GCAACACCET
GCCTACTGGA
CCATGGCCAA

CAAGARAGGC
GGACGTGTTC
GTCCTTCCTS
CGETCACCTG
CTCGTCTGCC
GGTGACTGAG
CATGATCAAC
GGCTGAGACT
CTTCRTGETA
GCAGGTGGTA
CATCCCCATS
CTACCATGTC
CCACCAGGAC
CACCCRGGCC
CATTGTAGCT
CAAAGTGCCC
AGCTCTGACT
GGCCARAGCCC



TCCACAGAGTAACGTCCGTCCTCCTCAGCTACAATGGGCACAAAGCG
CTGGCCCCACAGGATCTCATCGG 15

CCAGGTAGGAGGTGCGGGCCTGGGTGGTGATGCCCGTGGTTTCCA

WG eGs TCCAGGATGACGATGAT PCT/EP20GS/009270
CTCGAGGTCCTGGTGGTGGTGCAGGTCGCTGGGTGCCAGGTCGTA
GAGTGGGCTGTTGGCATCAATGACA
TGGTAGATGATCAGCGGGGCCACCAGGAAGATGCTGTTGCCACCCA
CGCCGTTCTCCATGGGGATGTCCABCTTCTACGACAACGGTGGG
(M1009 forward)

CCTGGTGGAGGGGCACCACCTCGCCCTCGGGGCTGGTGGTCTTGC
FIGERREBACCTGCATGTGGATGGTGGC 20

1@@%%ﬁ@ﬁT@Mﬁ]ﬁﬁTﬁ@ﬁﬁéﬁ@TM&W@@WA@@M%@;&L@VF
B LT CACHREP wiiarancor apsreTARPC vTsTHSFSSA

ATCACCGCATGCTTGCTGAAGATGAGGGTCTCAGCCCTGCGGTGGG
121 FEFE R VA GHETTONTE AABAFE LT VONIVGLMIN AIMLGCIFMK TRAQAHRRAET

181 AGECAAGCATEATGEEE GAVEATCHNT GARGTEEDACGATFEFET GCHHDVDIPM
241 GAEEAREATCACCGATRGCSGASTSE, APSDLEERQD LEIIVILEGY VETTGITTOA

02 GAG L CAG A ATCE GO CCCCARAGCARTAGTCAC TG A

361 GREBAEREGS FB PR TE ETEBTHEACACAGGGCTCAGCAGTGCCCT
CGCTGGGGGCCAGGTCACCGTGGG 25

GcgéAgGCGATGAGCCACCAGGCCATGGCGAAGAGCAGCCAGCTGC
FIGK AAGGACATGGTGAAGATGAG CCACTTCTACTC
CAATGTGTGTGGCCACTTGAGGTCCACCAGCGTGGTGAACACGTCC

I%g&@%&%&@g GGG rGh T A MOAFRYEFSBEcacacaaC
szG & cg%gég’q?&%ggc%gér IQ&K@ He%&%?c@ﬁ%@é@%&%@?

12 héﬁ"f@%ﬁ:&ﬁé‘iﬁ@&&WW@&%&%&‘E&F@%K%%E&E%W%
15 CRCBECHA TER T CCECT G aBE ACARTTGCTCA TCTTCACCAT GTCCTTICCTE

24 CAGEATEB CECCEEICHRECLCCGAGEBEAGEE GCTTEECCOCRTEGCEGA
10 CGGCAGREE TCGCATE TEECETAG GIEACCAGOA TCCACTCCTT CTCGTCTGCC
%i%%%%&@ﬁ@%@%%@%%@%m THeddefde L trloelad
2 RO AT R A KA Fpasy Acogseaer antaras
18 CR BT F R T T RRT A N GACRAC BAKTCEAEE TCGR (j167

54foFNBNIY T GCARGCATGC GOTGATCGCC CTGCGCCACG GOCGCCTCTG CTTCATGCTA
0 CTCAGGBEEGCGECEOCEOG GIEEBHLCA EGCRTTGH ARFTTCHAL FAGCTFHG
66 CAGELEEA GOACHE GRAGATEAST ATGCCCOTCC ACCAGETGGA CATCCCCATE
72 ?%%%%E%%%%%%E%&&%@Mﬁ%@%@

CACCAGGAL
T RGP AT CCRATES sracaness acorocacy cepcenacac
Bap SECENATSA I RGEFPTSES FRARGCRIS STEGARACCA. CRAGCATCAC CACCCAGGEC

30 A GRARCSTEE ACGTIGCEATTERETEE ARSATREAC BECEREFC CAUFESAL
36 CCLGBEBLE ABATRCOUCABGAGTEC (BCCAAGTTTG GCARCACCET CRAAGTGCCC

1 02T GEEAAAAA GAMAAAAC ASAAGANA SSAAAEAGECHCACL GIFEAGEC
10 %@%&%@&%&%&%@%@@&é&%@&@@&% 1d2&cacenn aoconngoce
114&6&%&%&%‘0“8?%”&6‘%%E‘:Fégr%;ECACCT@%GGCCCTGCGTCCTCCCCCAG
(SEQMPIEEEEACCAGCTGACCACCCC

TGGGCCTCCCGCTAAGAGCCCTTCTCCCCGCCCAGCCTGCCTTCCC
AGCCCAGCTCAGAACTTAACACCT



CCGGATCTCTCCCACTAACCGGACCTCACCCCCACCTCCGGGTCTC
CCGCCTCACCTGTCTGGCCTTCGG
GCTCCCAGGCTCCAGCTCAGGTCCTGGCCACCCCCGCCCCGTCTCT
WeGlfehA 26 TGCGCCCCCTATGTCC 5 PCT/EP2005/009270
TACTCCACCCCTCCCGGAGCGCCCCCGCCGCTTTCCGGATCCCCCT
CCAGCTCTCGTCCTCTCTGTCTCC
TTGGGATCCTGCGTTCTCTGGAGTCACCACCCCACCCGGCTCAACC
GCGGCTCCCCGGACCTGCGCGCE™
CCCGGCGGGGCTGACTCCGAGTCGCGGCCTCCCGGTCCLCTGLCLCGL
HG@%E CGCGCCGCGGCTCCCGCTCC
GGGTCCCGGCCCCGCCCGCCGCCGCCGCTGCACCTGCTCC
1 TECSRESITOA EGTRNGS GEEEEY RERD (RBARFVSKKG NCNVAHKNIR EQGRFLODVE
51 TCOOCGEEECLLTFCEES CRGEHEE GLCEETT CesthttaGaeGItser

121 CeGetivdia T Cebbiaa® Eof GGl armn ATMLGCIFMK TAQARRRART
181 CCESEEAT %%%%T%%Q%ﬁg Q&éﬁ%@@ T eRERACRERGESA

GGGGGGCGCACGAGGAGAGGA

241 GEECEECEACEECEAGEE E"éﬁé é‘&%‘,’é‘ﬁé‘eﬁ%%é&”@‘é KECECHS
301 Gé”é@é&?‘él@ &?&@E‘J{K@ é!ﬂ)ﬁ&'@‘é%%{?éTIKVP TPLCTARQLD EDESLLEALT
361 CCBFREOBCETBEGTC EBCEBECCGCCCTCCACCTCCCCTCCCGG
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(SEQAS NeAy

AACCCGGC (SEQ ID No. 13) 15 WO 2006/027128

PCT/EP2005/009270 0400641.APP SEQUENCE LISTING <110>
Aventis Pharma Deutschland GmbH <120> Association of polymorphisms
FIGWIRECBBoNary heart disease <130> DEAV2004/0064 <140> 04021528.7

k.

-89
-29
+32
+82
+152
+212
+272
+332
+352
+452
+512
+572
+632
+692
+752
+812
+872
+932
+882
+1052
+111z2
+1172
+1232
+1282
+1352
+1412

ccaccgagag
gaagceeoote
aatacgtget
ggagggceccey
agcagyggocyg
cattgceteat
ggctcatege
tcaccageatbt
ttggctttgg
tgcagaacat
ctgecgaage
tgocgocacgy
teagcgeeac
tgcceooteca
tgogtggeceec
cacceageya
tggaaaceac
ggggccagey
ccaagtbtgg
aggaccacag
gcagecgLgeo
gagccatggt
cccagoeayg
tccagggtgt
tgggttattt

cgcceaagge

gactctgcag
cotgggggte
gacacgeetyg
crttgtgtee
cttectgeay
cttcaccatyg
ckttecgeceac
ccactoctte
ggggcgcaty
cytggggete
ccacegcagy
cogeetetge
catecacaty
ccaggtggac
gectgatcate
cctgcaccad
gggcatcacc
ctttgtgcce
Caacaccate
cctactggaa
catggccaayg
ctetegggac
gectggtgtg
tacaaggecac
ttgtecectge
tgcag

tgaggcccta

accggagcoea“ttgetgteccg

goagaggace
aagaaaggca
gacgtgttea
tocttoctgt
ggtgacetygy
togtctgeet
gtgactgagy
atgatcaaty
gotgagaceo
ttecatgctac
caggtggtac
atcceceatygy
taccatgteca
caccaggace
acccaggoco
attgtagetyg
aaagtgecca
getotgaced
gocaagooca
cocoacacgce
aggctgggee
ttgtcactat

teckeecaac

ggccaagtcc

ctgccgagce
actgcaacgt
ccacgetggt
gecagotgget
gcoccagoga
tecttttete
agtgccrcact
ccatoatget
tcatcttcag
gtgtaggtyga
gCaagaccac
agaacggegt
ttgatgccaa
tcgagatcat
gcacctecta
aggaggacgy
caccactclhg
tcgecteage
agttcagcaé
gtgtgtacac
agcétcagct
getattictg
cecaatttagyg

gaggggtgeo
caagggcatc
caggtaccgt
ggcccacaag
ggaccteaag
getoticgee
gggcactget
cattgaggte
ggccatcctyg
tggetgoate
caagcatgeyg
cctecycaag
cagcroogay
gggtggcaac
cagcccacte
cgtecatoctg
cekggoegat
acgttactct
cacggeocge
ccgogggcce
ctotceagat
acggaccatyg
cagcctcocee
geactcageag

actggctcac

mzﬁé@?a%%%gg%wcaﬁgéga léaéézg’;g?act%gg&éfg% Lo a36d05% ]aégééfgt?

400> 1 M t Leu Ser Arg ;Qés Cé

Eaﬁﬁéaé‘lcu G‘ﬁ?&’ﬁé‘ ?/aﬁ fi) ﬁ%‘c”‘? 1840

c
tcegatgggag
atcocogagg
geooygoeage
aacatccoggg
tggcecacaca
atggccetggt
gagcectbgty
caagtgacta
agcctcatcg
ttcatgaaga
gtgatogoete
agcatgatca
ggugaggtgy
agcatettec
tacgacctgy
gaaggogtygy
gagatcoetgt
gtggactact
cagettgatyg
ctgogeaagce
teceoctgtect
tggtatgtag
ctygctgctca
gaacctgtac

cectetooce
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Leu Ala Glu Asp Pro Ala Glu Pro Arg Tyr Arg Ala Arg GIn Arg Arg 20 25
30 Ala Arg Phe Val ser Lys Lys Gly Asn Cys Asn Val Ala His Lys Asn 35
40 45 lle Arg Glu GIn Gly Arg Phe Leu GIn Asp Val Phe Thr Thr Leu Val
waP:20589/Asp Leu Lys Trp Pro His Thr Leu Leu lie Phe Thr Mﬁtéﬁf)@mﬁmm
Leu 65 70 75 80 Cys Ser Trp Leu Leu Phe Ala Met Ala Trp Trp Leu lle
Ala Phe Ala 85 90 95 His Gly Asp Leu Ala Pro Ser Glu Gly Thr Ala Glu
Pro Cys Val Thr 100 105 110 ser lle His Ser Phe Ser Ser Ala Phe Leu
Phe ser lle Glu Val GIn 115 120 125 g\al Thr lle Gly the Gly Gly Arg Met
Val Thr Glu Glu Cys Pro Leu 130 135 140 Ala lle Leu lle Leu lle val GIn
Asn lle Val Gly Leu Met lle Asn 145 150 155 160 Ala lle Met Leu Gly Cys
(SEQRIPAOMEt Lys Thr Ala GIn Ala His Arg 165 170 175 Arg Ala Glu Thr Leu
FiglePlag Ser Lys His Ala Val lle Ala Leu Arg 180 185 190 His Gly Arg Leu

: RS S AR B SR S o1 oo i oo

61 ProlER BIHGRIVET W@r&ﬁ‘é@ﬂ%‘@h%lﬁ@@ﬂé PREFEIAPDG TZOIHSFSSA
121 285 240v@iu Asedaivivak GlyGlyiAsniSentielhe hew ialAdarRio tegaigrasT

181Eg¥§%%HAVIA LRHGRLCFML RVGDLRKSMI ISATIHMOVV RKTTSPEGEV VPLHOVDIPEM
241 ENGVGGNSIF LVAPLIIYHV IDANSPLYDL APSDLHHHQD LEIIVILEGV VETTGITTQA
WGEQRFVPIVA EEDGRYSVDY SKFGNTIKVP TPLCTARQLD EDHSLLEALT
RSVPMAKAKP KFSISPDSLS

301 RTSYLADEIL
361 LASARGPLRK

(SEQ ID No.7)

FIGURE 48
1 ATGCTGTCCC GCAAGGGCAT CATCCCCGAG GAATACGTGC TGACACGCCT GGCAGAGGAC

61
121
181
241
301
361
421
481
541
601
681
72%
781
841
201
o6l

igz2l1
1081
13141

COCTGCCARGC
AACTGCARCG
ACCRCGUTGG
TGCAGCTEGC
GCCCCCAGCG
TTCCTTTTCT
GAGTGCCCAC
GCCATCATGC
CTCATCTTCA
CCTCTGGGTG
CGCAAGACCA
GAGARCGGCS
ATTGATGCCH
CTCGAGATCA
CGCACCTCCT
GRAGGAGGACG
ACACCACTCT
CTCGCCICRG
BAGTTCAGCA

(SEQ 1D No.8)

CCAGGTACCG
TGGCCCACAA
TGGACCTCAA
TECTCTTOGC
AGGGCACTGC
CCATTGAGGT
TEGCCATCCT
TTGGCTGCAT
GCARGCATGC
ACCTCCGCAR
CCAGCCCCGA
TGGGTGGCAA
ACAGCCCACT
TCGTCATCCT
ACCTGGCCGR
GACGTTACTC
GCACGGCCCG
CCCEURGHCe
TCTCTCCAGA

TGCCCGCCAG
GRACATCCGE
GTGGCTACAC
CATGGCCTGG
TGAGCCCTGT
CCAAGTEACT
GATCCTCATC
CTTCATGAAG
GGTGATCGCC
GAGCATGATC
GGGCGAGETS
CAGCATCTTC
CTACGACCTG
GGAAGGCGTG
TGAGATCCTG
TGTGGACTAC
CCAGCTTGAT
CCTGCGCARG
TTCCCTGTCC

CGGAGGGCCC
GAGCAGGECC
ACATTGCTCA
TGGCTICATCE
GTCACCAGCA
ATTGECTTTG
GTGCAGAACAE
ACTGCCCAAG
TTGCGCCACG
ATCAGCGCCA

GTGCCCCTCC'

CTGETGGCCC
GCACCCAGCG
GTGGAAACCA
TEGGGECCAGC
TCCARGTTTG
GAGCGACCACA
CGCAGCGTGC
TGh

GCTTTGTGTC
GCTTCCTECA
TCTTCACCAT
CCTTCGCOCA
TCCACTCCTT
GGEEECGCAT
TCETEEGECT
CCCACCGCAG
GCCGCCTCTaE
CCATCCACAT
ACCAGGETGGA
CGCTGATCAT
ACCTGCACCA
CGGGCATCAC
GCTTTGTGCC
GCRAACACCAT
GCCTACTGGA
CCATGGCCAR

CARGAAAGGC
GGACGTGTTC
GTCCTTCCTG
CEETGACCTG
CTCETCTGCC
GGTGACTGAG
CATGATCARC
GGCTGAGACC
CTTCATECTA
GCAGGTGETA
CATCCCCATG
CTACCATGTC
CCACCAGGAC
CACCCAGGCC
CATTGTAGCT
CBARGTGCCC
AGCTCTGACT
GGUCRAGCLC
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20

WO 2006/027128 PCTIEP2005/009270 0400641.APP 245 250 255 lle
Tyr His Val lle Asp Ala Asn Ser Pro Leu Tyr Asp Leu Ala Pro 260 265 270
Ser Asp Leu His His His GIn Asp Leu Glu lle lle Val lle Leu Glu 275 280

wPRsy-Yal Val Glu Thr Thr Gly lle Thr Thr GIn Ala Arg Thrpggyﬂ;ygﬂg%ggzm
295 300 Leu Ala Asp Glu lle Leu Trp Gly GIn Arg Phe Val Pro lle Val Ala

305 310 315 320 Glu Glu Asp Gly Arg Tyr Ser Val Asp Tyr Ser Lys Phe
Gly Asn Thr 325 330 335 Val Lys Val Pro Thr Pro Leu Cys Thr Ala Arg
GIn Lou ASP Glu ASP 340 345 350 Hig ser Leu Leu Glu Ala Leu Thr Leu
Ala Ser Ala Arg Gly Pro LOU 355 360 365 Arg Lys Arg ser Val Pro Met
Ala Lys Ala Lys Pro Lys Phe Ser lle 370 375 380 Ser Pro ASP Ser Leu
Ser 385 390 <210> 2 <211> 1173 <212> DNA <213> Homo sapiens
FIGHHIOB & atgctgtccc gcaagggceat catccccgag gaatacgtge tgacacgcct

cctgecgagce ccaggtaccg tgececcgecag cggggggcecc
FO“gng?gg é‘&g ﬁ%éaggc 120 aactgcaacg tggcccacaa gaacatccgg
gagcagggcc gcttcctgca ggacgtgttc 180 accacgctgg tggacctcaa

9I0gCRRCEF SEHISEIFR ACHSAREABICH 168 98 9N0.9)

FIGURE 5B
Reverse Primer M 67

5-GGTGAAGATGAGCAATGTG-3' (SEQ ID. No.10)

FIGURE 5C
Forward Primer M 1000

5-GGGTGGCAACAGCATCTTC-3' (SEQ ID. No.11)

FIGURE bBD
Reverse Primer M 1008

5.TGGCTCAGGACAGGGAATC-3' (SEQ ID. No.12)
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tgcagctggc tgctcttcge catggectgg tggcetcatcg ccttcgecca cggtgacctg 300
gcccccagceg agggcactgce tgagcecctgt gtcaccagca tccactcctt ctcgtctgee 360
ttccttttct ccattgaggt ccaagtgact attggctttg gggggcgcat ggtgactgag 420
weRagapeask tggccatcct gatcctcate gtgcagaaca tcgtggggct caigaleaasde8h27o
gccatcatgc ttggctgcat cttcatgaag actgcccaag cccaccgcag ggctgagacc 540
ctcatcttca gcaagcatgc ggtgatcgcec ctgecgecacg gecgcctctg cttcatgeta 600
cgtgtgggtg acctccgcaa gagcatgatc atcagcgcca ccatccacat gcaggtggta 660
cgcaagacca ccagccccga gggcgaggtggtgeccctee accaggtgga catccccatg
720 gagaacggcg tgggtggcaa cagcatcttc ctggtggccc cgctgatcat ctaccatgtc
CcCa aca CCC ctac acct ca cca Cg acgtgcacc
Flegge%cgégg ctcgébat %%Fgrg '%%gqai%gg 0t9 gt%ggaaaibadgts of the coding
sequgfipgcatcac Cacccaggcc 900 cgcacctcct acctggccga tgagatcctg
tggggccagc gctttgtgee cattgtagct 960 gaggaggacg gacgttactc tgtggactac
fccaagtitg gcaacaccgt caaagigece 1020 acaccactct gcacggecced

gengdaifcReaitRag pccac®8Bttidigga agcictghEST188D cicgdctcag 5657980 |

cccgegggcc cergtgeaag cgeagegige peatggecag ggecaaggee 1140 ¢
aagttcagca tctetbcagattcectgtec tga 1173 <210>3<211>390 <212>

posifigdT I 128cingrmo saplen§7<40D> 3{Met Lou 88r Arg Lys|Gly lle 11EPro
seqéeicelu Tyr VallLeu Thr Arg 15 10 15 Seite 2 WO 2006/p27128

D(‘TIL_.D’)('\HR_U\FO’)7H 0400641-ARPHL ey /\Ia Gl I\cn Pro Alal ve Dra Aro
\"AV L CT I_]n.} T 7 \Is

TOQI T O™V £57

Tyr Arg Ala Arg |GIn Arg A% 20 25 3D Ala Arg}%bhe Val Sér Lys LysGly

Asn Cys Asn Val Ala His Lys Asn 35 40 45

FIGURE 6B
genomic position 5657978 5657979 5657980
C T T
position in coding 87 68 69
sequence
A A G
FIGURE 6C:
genomic position 5657106 5657107 5657108
G A c
position in coding 1009 1010 1611
sequence
G T C




lle Arg Glu GIn Gly Arg Phe Leu GIn Asp Val Phe Thr Thr Leu Val 50 55
60 Asp Leu Lys Trp Pro His Thr Lea Leu lle Phe Thr met Ser Phe Leu 65
70 7580 Cys Ser Trp Leu Leu Phe Ala Met Ala Trp Trp Leu lle Ala the
w2859 85 His Gly Asp Leu Ala Pro Ser Glu Gly Thr Ala Gl ¥ ded/§ao270
Val Thr 100 105 110 ser lle His Ser Phe ser Ser Ala Phe Leu Phe Ser lle
Glu Val GIn 115120 125 Val Thr lle Gly the Gly Gly Arg Met Val Thr Glu
Glu Cys Pro Leu 130 135 140 Alalle Leu lle Leu lle Val GIn Asn lle Val
Gly Lea Met lle Asn 145 150 155 160°Ala lle Met Leu Gly Cys lle Phe
met Lys Thr Ala GIn Ala His Arg 165 170 175 Arg Ala Glu Thr Leu lle Phe
FicOReEyp His Ala Val lle Ala Leu Arg 180 185 190 His Gly Arg Leu cys Phe
Met Lea Arg val Gly Asp Leu Arg Lys Ser 195 200 205 Met lle lle Ser Ala
Thr lle His Met GIn Val Val Arg Lys Thr Thr 210 215 220 Ser Pro Glu Giy

gedoimicapostiBrd [-eU Hisdgimygl ASp [le PToggel #70 230 735 248k
Asn-Gly-Val- GlvGly Asn Ser lle the Lieu.val Ala Pro | eu llg 245 250 255
lle Tyr His Val lle Asp Ala @&sn Ser Prp Leu Tyr ﬁsp Lea Ala Pro 2601265

posiiod Ser Asgihgy His HisigpGIn Asp|Leu Glwig dle Val'Tle Letu Gy o445

seq&ggc%% '

A T C

FIGURE 7

NT pos. 67 NT pos. 68 NT pos. 69 AA at pos. 23

G A G Giu

G A A Glu

A A G Lys

A A A Lys

NT pos. 1008 | NT pos. 1010 | NT pos. 1011 AA at pos. 337

G T C Val

G T T Val

G T A Val

G T G Val

A T c lie

A T T ffe

A T A lie
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30

35

Gly Val Val Glu Thr Thr Gly lle Thr Thr GIn Ala Arg Thr Ser Tyr 290 295
300 Leu Ala Asp Giu lle Lea Trp Gly GIn Arg the Val Pro lle Val Ala 305
310 315 320 Glu GIU Asp Gly Arg Tyr Ser Val ASP Tyr Ser Lys Phe Gly

washokas32s 330 335 Val Lys Val Pro Thr Pro Leu Cys Thr &g aAbgyt2boe270
Leu ASP Glu Asp 340 345 350 His Ser Leu Leu Glu Ala Leu Thr Lea Ala

Ser Ala Arg Gly Pro Leu 355 360 365 Arg Lys Arg Ser Val Pro Met Ala
Lys Ala Lys Pro Lys Phe Ser lle 370 375 380 seite 3 WO 20061027128
PCT/EP2005/009270 0400641.APP 63er Pro Asp Ser Leu Ser 385 390
<210> 4 <211> 1173 <212> DNA <213> Homo sapiens <400> 4

FIGUE GO ARARE YRS LCAERRRIAY HBRIREOYT [9RBARYSCt dgcagagyac 60

cctgccaagc ccaggtaccg tgecccgecag cggagggcect getttgtgtc caagaaaggce
120 aactgcaacg tggcccacaa gaacatccgg gagcagggcc gettcctgea
rosgaegtaiccE80 acesgeigg tggacctcaa gtggecacac acattgcetca tcttcaccat

con@iesHepig240:4A6a0MIREISEHEIS SHOARSIO0IATSICAIGS CENRIRE R ca
e CRRRRA300 AGeAGEATCE-AaGRAINE JaRgeeRlaL lsReRadeR laactatt

CcAgécg%%t e, c§6O tggggttﬁgt ngccgtct; a éggtccaa t%act attggf cttég gg%gcgca
90lgactgag 220 GAgtgeEeal T 3&?&1‘55 CEEHT 3@ ﬁgﬁ% HOGRGGet
GAGQ%ﬁﬂ%ﬁ%g%&?ﬂ@ﬁ?@AATTGGGTTGGGAGGAGCAGGGACAAAAATAACCCAGTACAGGTTCCTGCT
GAGGCCAGAAATAGCATAGTGACAAGTGCCT TG TAACACCC ICGATEAGCAGCAGREEGAGGCTGAGCTE
AGGCTGEGECCCAGCCTCACACCAGGCCCTGECCGGECTACATACCACATGETCCETGTGTACACACGUGTA
TGGGEEEECCCEAGAGACCATEGCTCAGCGACAGGGARTCTGGAGAGATGCTGAACTTGERCTTEGCOTTES
ACCEGAGTCCTGTCCCTTAG (MIQ09 reverse)
CCAIGGGCACGCTGCGCTTGCGCAGGGGCCCGCGGGCTGAGGCGAGGGTCAGAGCTTCCAGTAGGCTGTG
GTCCTCATCAAGCTEGUGGECCETECAGAGTGETETEGECCACTTTGACGETGTTCCCARAL TTEGAGTAG
TCCACAGAGTAACGTCCGTCCTCCTCAGCTACARATGGECACRAAGLGCTGGECCCCACAGGATCTCATCGE
CCAGGTAGGAGGETGCGGEGCCTGGGTGETGATGCCCGTGETTTCCACCACGCCTTCCAGGATEACGATGAT
CTCERAGETCCTGETEETERTGCAGSTCECTEGETGCCAGETCGTAGAGTGEGCTETTGECATCAATGACA
TGGTAGATGATCAGCGEGECCACCAGGAAGATGCTETITECCACCCACGCCETTCTCCATGEGGATETCCA
CTTCTACGACAACGETGEGE (M1C09 forward)
CCTGGTGGAGGGECACCACOTCGUCCTCGGEGECTEGTGETCTTGCETAL CACCTGCATGTGRATEGTEGC
BUTGATGATCATGCTCTTECGGAGETCACCCACACGTAGCATGAAGCAGAGECGECCATGGCECAGGECG
ATCACCGCATGCTTGCTGAAGATGAGGEETCTCAGCCCTGCEETGGECTTGEGCAGTCTTCATGAAGATGE
AGCCAAGCATCGATGECETTGATCATCAGCCCCACGATETTCTGCACGATGACGCGATCAGEATGECCAGTES
GCACTCCTCAGTCACCATGECGLCCCCCARABCCAATAGTCACTTGGACCTCAATGGAGARAAGGARGGCA
GACGAGALGGAGTEEATGCTCGTEACACAGGGCTCAGCAGTGCCCTUGLTGEEGECCAGGTCACCETEEG
CGAMBGCGATGAGCCACCAGGCCATGGUCAABAGCAGCCAGUTGCACAGGAAGEACATGETEAARATGAG
CCACTTCTACTC
CAATGTGTETGGCCACTTGAGETCCACCAGCETCETGAACACGTCOTGCAGGAAGTGEECCCTGELYICCGE
GTTACA ({ME7 reverse)
ATGTTCTTETGEGCCACGTTECAGTTGCCTTTCTTEEACACARAGCGGGCCCTCCRCTGGCGEGCACGET
ACCTEGGCTICECAGGETCCTCTGCCAGGCETGTCACCACGTATTCOTUGGEGATGATGLCCTTAECGGGA
CAGCATGGCTCCGETGACCCCCAGGGAGEGGUTTCCCCCATCGGAEGTCACCCCTCEGACGTGGCCTAGGE
CCTCACTGCAGAGTCCTCTCOETEGGCACCTTCTCACCCTEEEECTGCACTCAGCCTGTGCTEGLCTCAL
TTCTEAGATAACTCCCCACCAGACTCTTCCTTACCTCCACCTGGETCCCACTICACTTCTTAATACCAGT
CAGAAGEAATCEGAGGTEGR (ME7 forward)
CTCAGGCCGEECECEETEECTCACGCCTETAATCCCAGTACCTTEECAGGUTCACGAGGGCAGATCALTA
GGTCAGGAGTTCGAGACCAGCCTGACCAACATCGTGAAACCCCATCYCTACTARARAATACARAAGTTAGC
CGAGCATGETGETGCGCACCTGTARTCCCAGCTACTCAGGAAGCTGAGGCAGGAGAATCGCTTGAACCCS
AGAGGCGEAGETTGCAGTGAGCCARGATCACGUCACTSCACTCCAGCCTGEGCGACAGAGCGAGACTCCG
TCTCAAAABRCAARAAACAANACARAAARARACAGCCTCACCCTTGAGCCCACCTGCOTEGGCECCTAGGGAG
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gccatcatgc ttggctgcat cttcatgaag actgcccaag cccaccgcag ggctgagacc 540
ctcatcttca gcaagcatgc ggtgatcgcc ctgcgccacg gecgcectctg cttcatgcta 600
cgtgtgggtg acctccgcaa gagcatgatc atcagcgcca ccatccacat gcaggtggta 660
WeHERBEAHGE ccagccccyga gggegaggtg gtgeccctee accaggtogaEaigssesi@ezze
720 gagaacggcg tgggtggcaa cagcatcttc ctggtggccc cgctgatcat ctaccatgtc
780 attgatgcca acagcccact ctacgacctg gcacccagcg acctgcacca
ccaccaggac 840 ctcgagatca tcgtcatcct ggaaggegtg gtggaaacca
cgggcatcac cacccaggcec 900 cgcacctéét acctg9CCga tgagatcctg
tggggccagc gctttgtgec cattgtagct 960 gaggaggacg gacgttactc tgtggactac
cectepaagtitgycaacanngi-casagigeecctoZi-reaseatiegeacgaeesgaccaccee
TR ARt HR00RCE 08 H66LACII9R RACKIGRARSA08QBICAGHRAG rancaceT

14
coatRIEH &Q%%g{?t%cm%%%%c%%%g%%&*g%@%%%?g&g8’329%%%5%@555““
e o o S e Dyl b S i i
TR B P EIGCT G SPRP R TR SRR S8 TR & 168 FKIEF CNECAST  PTO AR CRT PN
TTOARYTTY TS PIACASGRG T T RO 288 0CINacArg R oVl Bertams tysa
cocGlycAsacCyscAsmalcAtaddisrbyscAstc A At A HecAsgdlu Girf3hedrgee
ccoPhB bR Bl AR MBS T BB Na50.55-00. ASR-ER by TR0

e
CCGﬂsﬁ?i’éﬁ?%‘écﬁ‘?oGé%?‘Eﬁﬁ? ﬁ?é‘%*ﬁfﬁ SEicrRFercencacenrtas

GECCOEGGALCECCAGGGEGAGCCCGACCTGCAC CGGAGCGCAGGGGGCGGGGCCGGAGCAAGCCCC CGEC
CCCTCCCECECCCCTCCCCGUCCCCECCCTCCACCTCCCOTCCCGRAGACTCACARCCLEEC

(SEQ ID No. 13)



100 105 110 Ser lle His Ser Phe Ser Ser Ala Phe Leu Phe Ser lle Glu Val
GIn 115120 125 val Thr lle Gly Phe Gly Gly Arg Met Val Thr Glu Glu
Cys Pro Leu 130 135 140 Ala lle Leu Ser Lea lle Val GIn Asn lle Val Gly
weeaMatiggAsn Seite 4 WO 2006/027128 PCT/EP2005/0092 ¢Q-p403/009270
0400641.APP 145 150 155 160 Ala lle Met Leu Gly Cys lle Phe Met Lys
Thr Ala GIn Ala His Arg 165 170 175 Arg Ala Glu Thr Leu lle Phe Ser Lys
His Ala Val lle Ala Leu Arg 188,3884190:His Gly Arg Leu Cys Phe Met
Leu Arg Val Gly Asp Leu AapisncSearrs9ma00 205 Met lle lle Ser Ala Thr
<110> aUgreis MeL G YAl YalArg Ly, T hr Thr 210 215 220 Ser Pro Glu Gly Glu
Val Val Pro Leu His GIn Val Asp lle Pro Met 225 230 235 240 Glu Asn
<120> APSONAF R BlyPRIMERNIEHEIELOYEIIRIEYPIBArEL Ile 245 250 255 lle
Tyr His Val lle Asp Ala Asn Ser Pro Leu Tyr Asp Leu Ala Pro 260 265 270
<130> DERB2RYPR%FHis His His GIn Asp Leu Glu lle Ile Val lle Leu Glu 275 280
<140> 02851938y Val Val Glu Thr Thr Gly lle Thr Thr GIn Ala Arg Thr Ser Tyr 290
<141> 2904-88010 eu Ala Asp Glu lle Leu Trp Gly GIn Arg Phe Val Pro lle Val Ala
<160> 1305 310 315 320

<170> Patentln ver. 2.1

<210> 1

<211 390

<212> PRT .
<213> HOmo sapiens

<400> 1
Meg Leu Ser Arg Lyg Gly Ile Ile Pro G}g Glu Tyr val Leu Thr Arg
15

Leuy Ala Glu A;g Pro Ala Glu Pro Agg Tyr Arg Ala Arg G;S Arg Arg

Ala Arg ng val Ser Lys Lys Gig Asn Cys Asn val ala His Lys Asn
45

Ile Arg Glu Gin Gly Arg P?E teu Gin Asp val PES Thr Thr Leu val
50

ASp Leu Lys Trp Pro His Thr Leu Leu Ile Phe Thr met Ser Phe Leu
65 70 75 80

Cys Ser Trp Leu Lgu rhe Ala Met Ala ng Trp Leu Ile Ala ng Ala
5 A

wis Gly Asp Leu Ala Pro Ser Glu Gly Thr Ala Glu Pro
100 105

Cys val Thr

110

ser Ile His Ser Phe Ser Ser Ala Phe Leu Phe Ser Ile ¢lu val Gln
115 120 125

val Thr ITe Gly Phe Gly Gly Arg Met val Thr Glu Glu Cys Pro Leu
130 135 ~ 140

Ala rle Leu Ile teu Ile val GIn Asn Ile val Gly teu mMet Ile Asn
145 150 155 160

Ala Ile Met Leu Gly Cys Ile Phe Met Lys Thr Ala Gin Ala His Arg
165 170 . 175

Arg Ala Glu Thr teu ITe Phe Ser Lys His Ala val ITe Ala Leu Arg
180 185 190

His Gly Arg Leu Cys Phe Met Leu Arg val Gly Asp teu Arg Lys Ser
195 200 205

met Ile Ile Ser Ala Thr Ile His Met Gln val val Arg Lys Thr Thr
210 215 220

ser pPro Glu Gly Glu val val Pro teu His Glin val Aasp Ile Pro Met
225 230 235 240

Glu Asn Gly val Gly Gly Asn Ser Ile phe Leu val ala pPro Leu Ile
seite 1



Glu Glu Asp Gly Arg Tyr Ser Val Asp Tyr Ser Lys the Gly Asn Thr 325 330

335 lle Lys val Pro Thr Pro Leu Cys Thr Ala Arg GIn Leu Asp Glu Asp

340 345 350 His Ser Leu Leu Glu Ala Leu Thr Leu Ala 5er Ala Arg Gly Pro
weehoaa®r 880 365 Arg Lys Arg Ser Val Pro Met Ala Lys Ala py/s i @dsiioato

Phe Ser lle 370 375 380 Ser Pro Asp Ser Leu Ser 385 390 <210>6

<211> 1635 <212> DNA <213> Homo sapiens <400> 6 ctgaggctgg

tattaagaag tgaagtggga cccaggigggsagtaapoaag agtctggtgg 60 ggagttatct

cagaagtgagf§ccagcacag gctgagigoa gccccagggt gagasggtge 120
TyrCRISCUR039 SACICRPAG Lgagheaala 9geeasatee 0pgaagiace cgatgggg

180 ga&gcccctc cctgggggtesscggageca fbctgtgcgggcaagggcatc
sp2RCHIA0 240 SRR A BRI I AN R T

cagygtaccgt gcccgeccage8p0 ggagggceccg citt gtcc aagaaaggca

tgcaac cacaagaac thggg 60 agcagggecg cttcctgcag

ggéggzggtg?t%g}cﬂfa%%rct% gggcfz%téaag tg%gcagéqc% 2 rcgt?ﬁc-lréﬁt cttcaccatg

tcctteetgt gecagcetggct getettcgee atggectggt 480 ggctcatcgce cttcgeccac
Mag@f&a%c g%qfcéqe%gargés g’ég(%gcfgrg 5&&%%19?5 B40°t¢AdcAgRat ceactecttc
tcgtctgcect tecttttcte cattgaggtc caagtgacta 600 ttggcetttgg ggggcegceatg
Slugk 80%596%9?@’&55&9 cé&f’ccﬁ%a%%’ét&éfcé’ '6%6g‘i’gr§§§a at cgtggggcte

ccatcatgct

Tle
Ser
Gly
Ley

305

Glu

val

His

Arg
3/0

ser
385

<210> 2

<211> 1173
<212> DHA
<213> Homo

<400> 2

atgctgrocec
ccrgeegage
aactgcaacg
accacgerog
tgcagetgyce
gcceccagey
tteccrtttet
gagtgcecac
geeatcatge
ctcatcttca
cgtgtoggtg
cgraagacca
gagaacggcg
attgatgcca
ctcgagateca
cgcaccrect
gaggaggacqg
acaccactct
ctcgecteag
aagttcagca

<210 3

<211> 380
<212> PRT
<213 Home

<400 3

tgat
s Ao Nl Stk Al

Pro Asp Ser Leu Ser

390

sapiens

graaggocat
ccaggtaccy
tggcceacaa
tggacctcaa
tgcrettege
agggcactgc
ccattgaggt
tggccatect
ttggetgeat
gcaagcatgc
acctcegeaa
ccagecccga
tgggtggcaa
acagcccact
tegteatect
acctggecga
gacgttactc
gcacggeecg
ccecgegggec
tetctccaga

sapiens

catcceccgag
tgecccgecag
gaacatccecgg
gtggccacac
catggeergy
tgagecctgt
ccaagtgact
gatcctcate
citcatgaaq
ggtgatcgec
gagcatgate
gggcgaggrg
cagcatcttc
ctacgacctg
ggaaggcgty
tgagatcctg
tgtggactac
ccagcettgat
ccrgcgcaag
ttccetgtee

gébﬂgfg&édg&&?gogﬁeﬁé%m
2006/027128 PCT/EP2005/009270

gaatacgtgce
cggagggaecc
gagcagggec
acattgctca
tggctiatcg
gtcaccagca
attggcrttg
gtgcagaaca
actgccceaag
ctgegecacg
atcagcgeca
gtgccectec
ctggtggeec
gcacceageg
gtggaaacca
tggggccage
tccaagttig
gaggaccaca
cgcagegtgc
tga

tgacacgect
gotitgltgte
gettectgea
tectteaccat
ccrtegecca
tcecactectt
gggggcgeat

tcgtggggct
cccaccgcag

gcegectetg
ccatccacat
accaggtgga
cgctgatcat
acctgcacca
cgggcatcac
gcttrgtgec
gcaacaccgt
gcctactgga
ccatggecaa

ser Leu Leu Glu Ala Leu Thr Leu Ala Ser Ala Arg Gly Pro Leu
355 360 365

LYS Arg Ser val Pro ??g Ala Lys Ala Lys ggg Lys Phe Ser Ile

ggcagaggac
caagaaaggc
ggacgrgttc
gtccricectg
cagtgaccty
ctogretgee
ggtgactgag
catgatcaac
ggctgagacc
cttcatgcta
gcaggtggta
carcceccaty
ctaccatgtc
ccaccaggac
caccraggec
cattgtragct
caaagtgccc
agctctgace
ggccaagecce

Met Leu Ser Arg Lys Gly ITe Ile Pro Glu Glu Tyr val Leu Thr Arg
1 5 10 15

seite 2

Egc%ctgggatc ttcatgaaga 720 ctgcccaagc ccaccgcagg
g

60
120
180
240
300
360
420
480
540
600
660
720
780
840
500
960
1020
1080
1140
1173



Ley
Ala
Ile
ASD

65
Cys
His
Ser
val
Ala
145
Ala
Arg
His
Met
ser
225
Glu
Ite
Ser
Gly
tey
305
Glu
val
His

Arg

0400641.APP tgcgccacgg ccgcectctgc ttcatgctac gtgtgggtga cctccgcaag
agcatgatca 840 tcagcgccac catccacatg caggtggtac gcaagaccac
cagccccgag ggcgaggtgg 900 tgeccctcca ccaggtggac atccccatgg
wRPARERYRYE gg9gtggcaac ageatcttce 960 tggtggecce getgatcateassaigigaro
ttgatgccaa cagcccactc tacgacctgg 1020 cacccagcga cctgcaccac
caccaggacc tcgagatcat cgtcatcctg gaaggcgtgg 1080 tggaaaccac

gggcatcacc acccaggecc geaccigaia cetggecgat gagatectgt 1140
ATQYIgCesyaY-GtUYICEe attglagsly Rodag sy o Ardiiacintgiggactact 1200
ccaagtttgg caacaccatc aaagtgecca caccactctg cacgfcccge cagettgatg

Ard 260 agoaecacng CotacigoaandeldaRaCa/a08GEaaG Ggacaggecc
ctg?:?gcaagc 1320 gcagcdtycc catggccaag gecdagecca agttcagceat

Ar£IEICCRUALATGCIGE Gink38E, UALCKAIOYL PISIRIGYFCHRCCRGACYE gtgtgtacac
S&icggaccatg tggtatgtag 1440 cccagecagg §eéctggtgtg aggetgggec

LeRAGSIGAGCHEROREICERF lFtOGiCa LoPR, terRIAQIAIIAGIA0YEAC tigtcactat
gctatttctg gectcatftag gaacctgtac 156@5tgggttattt ttgtccctge sgrtcccaac

seCoaRIag0, AGIAGRIGAG GRELCIBECS 1H3Q, COSCAATYS fosa0 AA35 <210>7
<211> 390 &212> PRT <213> Hemo sapiens <400> 7sblet Leu Ser Arg

s1¥SSheles RiQ Gly %%%@M—%IM%& %élgg_’%}%ﬁo #ﬁw Ala Glu Asp

Pro AleoRys Pro Arg Tyr Ar Arg GIn Arg Arg A la Arg Phe

V. I \/ la.Hi n 3 45 lle Ar

1o/ 8k S LYSHEYS Gl AN GY5HAS SEPE A3 g
GG Gly Arg Phe LewGInPéAs%et\i/zFllﬁ%r?%efhxz ﬁ%d’ ‘Vsalé 5560 Asp
b TR PR AP ULE P Rle Iy et 8% PR Ly

ITe Leu ITe Leu Iie val GIn Asn Ile val Gly Leu Met Ile Asn
150 155 160

Ile Met teu Gly Cys Ile Phe Met Lys Thr Ala GIn Ala His Arg
165 170 175

Ala Glu Thr Leu Ile Phe Ser Lys His Ala val Ile Ala tLeu Arg
1890 185 180

Arg Leu Cys Phe Met Leu Arg val Gly Asp Leu Arg Lys Ser
195 200 205

Ile ITe Ser Ala Thr Ile His Met Gin val val Arg Lys Thr Thr
210 215 220

Pro GTu Gly Glu val val Pro Leu His GIn val Asp Ile Pro Met
230 235 240

asn Gly val Gly Gly asn Ser ITe phe Leu val Ala Pro Leu Ile
245 250 255

Gly

Tyr His val Ile Asp Ala Asn Ser Pro Leu Tyr Asp Leu Ala Pro
260 265 270

Asp Leu His His His Gin Asp Leuw Glu Ile ITe val Ile Leu Glu
275 280 285

val val Glu Thr Thr Gly Ile Thr Thr Gin Ala Arg Thr Ser Tyr
290 285 300

ala Asp Glu Ile Leu Trp Gly Gin Arg Phe val pPro Ile val Ala
310 315 320

Glu Asp Gly Arg Tyr ser val Asp Tvr Ser Lys Phe Gly Asn Thr

325 330 335

Lys val Pro Thr pro Leu Cys Thr Ala Arg Gln Lau Asp Glu Asp
340 345 350

ser Leu Leu Glu Ala Leu Thr Leu Ala Ser Ala Arg Gly Pro Leu
355 360 365

Lys Arg Ser val Pro Met Ala Lys Ala Lys Pro Lys Phe Ser Ile
370 375 380

Seite 3



65 70 75 80 cys Ser Trp Leu Leu Phe Ala Met Ala Trp Trp Leu lle Ala Phe

Ala 85 90 95 His Gly Asp Leu Ala Pro Ser Glu Gly Thr Ala Glu Pro cys

Val Thr 100 105 110 Ser lle His Ser Phe Ser Ser Ala Phe Leu Phe Ser lle

walsh¥@bf218s 115 120 125 Val Thr lle Gly Phe Gly Gly Arg Mgt-Vad, L §dy-

Glu Cys Pro Leu 130 135 140 Alalle Leu lle Leu lle Val GIn Asn lle Val

Gly Leu Met lle Asn 145 150 155 160 Ala lle Met Leu Gly Cys lle Phe

Met Lys Thr Ala GIn Ala His Ar&i&&% 7(% 175 Arg Ala Glu Thr Leu lle Phe

Ser Lys His Ala Val lle Ala Leu 6185 190 His Gly Arg Leu Cys Phe
§§§ Propvep LEar APVER'Gly Asp Leu Arg Lys Ser 195 200 205 Met lle lle ser Ala

Thr lle His Met Gin Val Val Arg Lys Thr Thr 210 215 220 Ser Pro Glu Gly

Glu Val Val Pro Leu His GIn Val Asp lle Pro met 225 230 235 240 Seite 6
<210 4WO 2006/027128 PCT/EP2005/009270 0400641.APP GIU Asn Gly Val
<211> 1@ Gly Asn Ser lle Phe Leu Val Ala Pro Lea lle 245 250 255 lle Tyr His
515 "Vl g AsRsAla Asn Ser Pro Lea Tyr Asp LeU Ala Pro 260 265 270 Ser
<4005 4Asp Leu His His His GIn Asp Leu Glu lle lle Val lle Leu Glu 275 280 285

atgetgtece
cctgecaage
aactgcaacg
accacgergg
tgcagctgac
gcecceageg
ttcctttct
gagtgcecac
gecatcatge
ctcatcttca
€gtgtgggty
cgcaagacca
gagaacggcg
attgatgcca
crtcgagatca
cgcaccreet
gaggaguacg
acaccactct
ctecgectcag
aagttcagca

gcaagggeat
ccaggtaccy
tggcccacaa
togaccicaa
tgcteticge
agggcactge
ccattgaggt

tggccatect

ttggctagcat
gcaagcatoc
accteccgcaa
ccageccega
tgggtggcaa
acageccact
tcgtcatect
acctggocga
gacgttactc
gcacggoecg
ccecgegggec
Tcectccaga

catcoccgag
tgcccgecag
gaacatccgg
grggccacac
catggcctgg
tgagccctgt
ccaagtgact
gatcctcatc
Cttcatgaag
ggtgatcgec
gagcatgatc
gggcgaggtg
cagcatctte
cracgaccty
ggaaggcgtg
tgagatcetg
tgtggactac
ccagcttgat
cctgegeaag
ttooctgted

gaatacgtgc
cggagggccc
gagcagggec
acatrtgctca
tggctecateg
gtcaccagca
attggctitg
gtgcagaaca
actgcccaag
ctgcgecacy
atcagcgeca
gtgccectcee
ctggtggeec
gecacccageg
gtggaaacca
tggggccage
tccaagretg
gaggaccaca

Cgcageygtygce
tga

tgacacgect
gcrttgtgte
gertectgea
tcttcaccat
ccttegeeca
tccactectt

gggggegeat
tegtgogget
ceccaccgeag
geegectctg
ccatccacat
accaggtgga
cgctgatcat
acctgcacca
cgggcatcac
grrttgtgec
gcaacaccgt
gectactgga
ccatggecaa

ggcagaggac
caagaaaggc
ggacgtgttc
gtccttcctg
cggtgacctg
ctcgtctged
ggtgactgag
catgatcaac
ggctgagacc
cttcatgeta
gcaggtggta
catccccatg
ctaccatgte
ccaccaggac
cacccaggec
cattgtaget
caaagtgcee
agctcrgace
ggccaagece

60
120
180
240
300
360
429
480
540
800
660
720
780
840
200
960
1020
1080
1140
1i73

<210> §

<211> 390

<212> PRT

<213> Homg sapiens

<400> 5
Met Leu
1

Tht
15

Glu Glu val

10

Ser Arg Lyg Gly Ile Ile Pro Tyr Leu Arg

Glin
30

teu Ala 6lu Asp Pro Ala Glu Pro Ala

20

val

Agg Tyr Arg Alrg Arg Arg
5

Ala His

45

Phe val

35
Glu

Ala Ser Gly Asn Asn Asn

40

Arg Lys Lys Cys Lys

Phe Thr Thr vai

60

rhe Gln val

55

Ile Arg Gin Gly Leu Leu

50

Leu

Arg ASp

Phe Thr Phe

75

Thr Leu Ile Met ser Ley

80

Ala

His Leu

70

Fhe

ASD Pro

65
Cys

Lys Trp

Ala Phe

85
val

Leu Leuy Ala Met Ala Leu ITe

85

ser Trp Trp

20

Thr

Trp

Gl Ala Glu Thr

10
Phe

Leu Ala pro ser Glu Pro

100

His Gly Asp y Cys
Y 5 110
val GIn

Ile Glu

125
Glu

Ala Phe

120

His Ser Phe Ser Ser Leu Ser

115
Ile

ser Ile

Glu
140

Gly

Ther Phe Met val Thr Pro Leu

130
Ile

val Gly Gly Gly Arg

Gl
135

val

Cys

Ile val Ile

Seite 4

Ala teu 5er Leu Ile GIn AsD Leu met Asn



145
Ala

Arg
His
Met I
Ser
225
Gy
Ile
Ser
Gly
Leu
305
Glu
Ile
His
Arg

sar
385

ygtccttcct

L
32000
ProghLtgaguct B Lcatchied bthdticaild
Asngeégg\fabtgt}g6g1y Asn Ser Ile

Tyr His
ASp
val
290
Ala
GTu
LyS
ser
Lys

370

Pro

Gly Val val Glu Thr Thr Gly lle Thr Thr Gin Ala Arg Thr Ser Tyr 290 295
300 Leu Ala Asp Giu lle Leu Trp Gly Gin Arg Phe Val Pro lle val Ala 305
310 315 320 Glu Glu Asp Gly Arg Tyr Ser Val Asp Tyr ser Lys Phe Gly
wshobieA28 330 335 lle Lys val Pro Thr Pro Leu Cys Thr Alg-Arg Gl .68
Asp Glu Asp 340 345 350 His Ser Lea Leu Gla Ala Leu Thr Lea Ala Ser
Ala Arg Gly Pro Lea 355 360 365 Arg Lys Arg Ser Val Pro Met Ala Lys
Ala Lys Pro Lys Phe Ser lle 376)4835?58% ser Pro Asp Ser Leu Ser 385
390 <210>8 ¢ap1> 1173 <212> £513> Homo sapiepg <400> 8

cctgccaaggaicaggtaccg tgcccgegag cggagy ¢8agaaaggc

SIS BEPA0005 siopee0nn aplogal acaogecl goeagagoac o
120 aactgcaacq tggcccacaa gaacatc gcagggcc gettcctgea
Ala 82%9}%&3‘%01%00%393% g h%i'&étc%ig %f%gc]éh%%zgtda%gé&ga tcttcaccat

240 tgca%ge%cg!gc tgctcttcic catggcctgg tggctcatcg ccttcgeccca

Zolefo a%}éc’“@bggtggb@%t‘c%ﬁ:@&@ca tccactcett

ctcggtctgcc 360 ttccttttct qcattgag%téccaagt act attggctttg gggggcgcat
Gactal 20" Gl cticndtogethttet gabccard bigEhgata tegtggggct
catgatcaac 480 gccatcatgc ttggctgcat cttcatgaag actgcccaag cccaccgcag

g‘(j’t@a‘té@c&*@tg‘t‘f‘g’cg‘ggg gccgectetg
cttcatgcta 600 “Cgtgtgggty acctccgeaa gageatgate atcagegéea ccatccacat

phe Leu val Ala Pro teu Ile
250 255

5er Pro Ala Pro

Leu Tyr
265 Y

ASp Leuy

270

Ile

val Ile Asp Ala Asn
260

va'l Glu

285
Arg

Leu His His His Gln Glu Ile Ile

275
val

Asp
280

Ile

Ley Leu

Gin Ala Thr

300
val

Glu Thr Thr Gly Thr Thr

295

Ser Tyr

Phe
315

Giu Ile Ala

320
Thr

Leu Gin Ile val

310

ASp Trp Gly Arg Pro

s5er Phe Asn

335
Glu

Gly Arg Tyr Ser val Asp Tyr

Yy
325 330
Thr

ASD Lys Gly

Thr Ala Gin

345

val Pro ey

240

Pro teu Cys Arg Asp

350
Gly

ASp

Thr ala Ser ala Pro

360
Ala

Ley Glu Ala Leu Leu Leu

355

Arg

Leu Arg
365

Ala Pro Lys Phe Ile

380

val Met Ser

375

Ser Pio Lys Lys

ser
390

ASp Ser Leu

<210> 6

<211>
<212>
<213

<400>

1635
DNA
HOmo

6

sapiens

ctgaggergg
ggagtratct
ccaccgagag
gaagcccetce
aatacgtget
agagggeccy
agcagageeg
cattgctcat
gactcatcge
tcaccagcat
ttagetitag
tgcagaacat
¢tgcccaage

tattaagaag
cagaagtgag
gactctgcag
ccrogggotc
gacacgectg
ctttgtgtec
cticcetygcag
ctrcaccatg
cttegeocac
ccactecttc
ggggcgeatg
cgtgoggetc
ccacegeaqy

tgaagtggga
gccagcacag
tgaggeecta
accggagceca
gcagaggacce
aagaaaggca
gacgtgttca
tcettoctgt
ggtgacctgg
tcgtctgect
gtgactgagg
atgatcaacy
gctgagacee

cccaggtgga
gctgagtoca
ggecacgtee
tTgctgtceeeg
ctgccgagec
actgcaacgt
ccacgerggt
gcagctoget
cceccagega
tocertttote
agtgcccact
ccatcatget
tcatcttcag

Seite §

ggtaaggaag
gceccagggt
gaggggtgee
caagggceatc
caggtaccgt
ggcccacaag
ggacctcaag
gctetteged
ggocactget
cattgagotc
ggecatcctg
tggctgeatc
caagcatgeg

agtctggtgg
gagaaggrac
tccgatgggg
atccecgagy
geceoegecage
aacatccggy
tggccacaca
atggeetggt
gagcecotgtg
caagtgacta
agecctcateg
ttcatgaaga
grtgatcgctc

60

120
180
240
300
360
420
480
540
600
660
720
780



cgcaagacca ccagccccga gggcgaggtg gtgcccctcec accaggtgga catccccatg
720 gagaacggcg tgggtggcaa cagcatcttc ctggtggccc cgctaatcat ctaccatgtc
780 attgatgcca acagcccact ctacgacctg gcacccagcg acctgcacca
werafeagaae 840 ctcgagatca tcgtcatcct ggaaggcegtg gtggaagesaepr00s/009270
cgggcctcac cacccaggcec 900 cgcacctcct acctggcecga tgagatcctg
tggggccagc gctttgtgec cattgtagct 960 gaggaggacg gacgttactc tgtggactac

tccaagtttg gcaacaccat caaagtgcgsi02p agaccactct geacggeecg
tgcgemeggctigaicgaggaatasagtataconl apeisigacechodty Glegoaiaada 840

R e,

caccca‘ggg%g: ’i‘gﬁﬁﬁ PS&%&WC@ZW&%$ Datei 8 dfeAptifigiglg 1080
R R A ke L R

;ggggg@@goem%%rmagmg gg%g%\a %ggaag:%%@ag@i@z@ Xx01>
i e
C gces FgyEy-dga Tah
T o e et o
tgggttattt tigtocctge tecteccaac ccaatttagg actggeicac coctotecce 1620
€gCccaaggc tgcag 1635

<210> 7

<Z1l> 390

<212> PRT

<213> Homo sapiens

«<400> 7
Me} Leu Ser Arg Lyg Gly Ile Ile Pro 618 Glu Tyr val teu Thr Arg
15

Leu Ala Glu A;g Pro Ala Lys Pro Agg Tyr Arg Ala Arg ng Arg Arg
0

Ala Arg Pg? val Ser Lys Lys 615 Asn Cys Asn val A]g His Lys Asnh
4

Ile Agg Glu GIn Gly Arg P?g Leu GIn Asp val Phg Thr Thr Leu val
6

Asp Leu Lys Trp Pro His Thr Leu Lsu Ile Phe Thr Met Ser Phe Leu
65 70 75 80

Cys Ser Trp Leu Leu Phe Ala Met Ala Trp Trp Leu Ile Ala Phe Ala
85 %0 a5

His Gly Asp Leu Ala Pro Ser Glu Gly Thr Ala Glu Pro Cys val Thr
. 100 105 110

Ser Ile Wis Ser Phe Ser Ser Ala phe Leu Phe Ser ITe Glu val Gin
115 120 125 .

val Thr Ile &ly Phe Gly Gly Arg Met val Thr Gilu Giu Cys Pro Leu
130 135 140

Ala Ile teu Ile Leu Ila val Gin Asn Ile val ¢ly teu mMetr Ile Asn
145 150 153 160

Ala Ite Met Leu Gly Cys Ile Phe Met Lys Thr Ala GIn Ala His Arg
165 170 175

Arg ala Glu Thr teu ITe Phe Ser Lys His Ala val Ile Ala Leu Arg
186 185 190

His Gly Arg Leu Cys Phe Met Leu Arg val Gly Asp Leu Arg Lys Ser

Ar
195 200 205

Met Ile Ile Ser ala Thr Ile His Met Gin val val Arg Lys Thr Thr
210 215 220

ser Pro Glu Gly Glu val val Pro teu His Gln val Asp Ile Pro Met
225 230 235 240

Seite 6



<213> Artificial Sequence <220> <223> Description of Artificial
Sequence:primer <400> 11 rwardrmrmg ggtggcaaca gcatcttc 28 <210>
12 <211> 27 <212> DNA <213> Artificial Sequence <220> <223>
wigesasipiier of Artificial Sequence:primer <400> 12 rvrSrmrigga/Ep2605/609270
gctcaggaca gggaatc 27 <210> 13 <211> 3102 <212> DNA <213> Homo
sapiens <300> <400> 13 stnsccaggt gctttttcag ggaccaagta gagctggggc
ctgaccacag gcacttcttg 60 gageaagags ggeaaagcag cagecctcgg ggattgttet

Glu Asntéﬁdcé(gécglgcg@nowgéqrzoigt t&y tedatdgtgygaaectagga
4
ctggctggac gcacagctct agggeccagt 180 acctcccaca g étsctgcag ccttgggegg
Ile 180y R40 TYgoaawgay caggeacaaa

Tyrggb%%a%cg@bet@agwwtesﬁt
aataatd ag tacaggttcc tgct gagcc agaaatagca 3 agtgacaag tgccttgtaa
Aspcae@dﬂg?gai"gagéagzhg%ﬁgaggmtgaxgetgaggmg 360 gecasgecte
af:é%caggcc ctggccgggEtacataccac atggtccgt_’ﬁ igtacacacg 420
valcytdtgdggohgctegaagalecatggctoa guaeagogan telggagagar-tgctgaactt
290480 gggcttggee ttggaccgag tectgteect tadffirvrsce atgggeacge tgegettgeg
A1adAéh GAgoghceey cogociiagicgagogicag agerceagt agoaigiggt
cctcatcaag 6081%tggcgggcec gtgcagddfy gtgtgggceac titgacdéfly ttgccaaact

61ulggaotagta @bbyr ser val Asp Tyr Ser Lys Phe Gly Asn Thr
325 330 335

Ser
Gly

Leuy
305

&lu

Ile Pro Thr Pro

Lys val
: 340

Leu Cys Thr Ala Arg Gin Leu Asp Glu Asp
345 50

teu Thr Leu Ala Ser
360

Met Ala Lys Ala Lys
375

His Ser Leu Glu Ala

355

Leu Ala Arg Gly Pro Leu
365

Arg Lys Arg Ser val Pro

Pro Lys phe Ser Ile
370

380

Ser Pro Asp Ser Leu Ser

390

385

<210> 8

<211> 1173
<212> DNA
<213> Homo

<400> 8

atgctgtecec
cCtgecaage
aactgcaacg
accacgetog
tgocagetyge
gcceccageg
Troctttict
gagtgceccac
gecatcatge
ctcatettea
cgtgtgggty
cgcaagacca
gagaacggcyg
attgatgcca
cregagatea
cgcacctect
gaggaggacy
acaccactct
ctcgeetcay
aagttcagea

<210> 9

<211l> 28
<212> DNA
<213>

<220>

sapiens

gcaagggeat
ccaggtaccg
tggcccacaa
Tggacctcaa
tgerettege
agggcactge
ccattgagot
tggccatect
ttggctgeat
gcaagcatge
accrccgeaa
ccagceccga
tggotgocaa
acagcccact
tcgtcatecet
acctgygccga
gacgttactc
gcacggeccy
ccegegggec
tctotecaga

catceccgag
tgeeogeeag
gaacatccayg
gtggcecacac
catggectgy
tgagcectgt
ccaagtgact
gatcctcare
cttcatgaag
ggtgatcgeo
gagcatgatc
gggcgagglyg
cageatctrte
ctacgacctg
ggaaggcgtyg
tgagatccty
tgrggactac
ccagettgat
cctgegcaag
ttcectgtec

Artificial Sequence

gaatacgtgce
cggagggeee
gagcagggec
acattgctca
tggotecateg
gtcaccagca
attggertig
grgcagaaca
actgeccaag
ctgegecacg
atcagcgceca
gtgecectec
ctgatggece
gcacccageyg
grggaaacca
tggggccage
tccaagtttg
gaggaccaca
cgeagegtge
tga

tgacacgcct
gorttgtgte
gcttectgea
tottcaceat
cctregecca
ftccactecty
gyggggcgcat
tcgtgggget
cccacegeag
gccgeetetg
ccatccacat
accaggtgga
cgctgatcat
acctgcacca
cggacatcac
getttgtgec
gcaacaccat
gectactgga
ccatggccaa

<223> Description of aArtificial! Sequence:primer

Seite 7

ggcagaggac
caagaaaggc
ggacgtgttc
grtectrcctyg
cggrgacctyg
ctcgtoctgec
ggtgaltgag
catgatcaac
ggctgagacc
cttcatgcta
gcaggtggta
catccceaty
ctaccatgte
€caccaggac
cacccaggec
cartgrager
caaagtgcee
agetetrgace
ggccaageee

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1173



cacagagtaa cgtccgtcct cctcagctac aatgggcaca aagcgctgge cccacaggat
720 ctcatcggcc aggtaggagg tgcgggcectg ggtggtgatg cccgtggttt ccaccacgcec
780 ttccaggatg acgatgatct cgaggtcctg gtggtggtgce aggtcgcetgg gtgccaggte
wifhogtagagtggg ctgttggcat caatgacatg gtagatgatc agcggg9aRar/Er2005/009270
ccaggaagat 900 gctgttgcca cccacgccgt tctccatggg gatgtccact tctacgacaa
cggtgggmrw 960 ardcctggtg gaggggcacc acctcgecct cggggcetggt
<400 gtcttgcgt accacctgca 1020 tgtggasgat ggegctgatg acgatgctct tgcggaggtc
rwar;,. Ces 89@5"@9@%%39080 agaggcggcc gtggcgcagg gcgatcaccz;yfi
catgcttgct gaagatgagg gtCtcagccc 1140 tgcggtgggc ttgggcagtc ttcatgaaga
210> igCagccaag catgatggeg ttgatcatga 1200 Seite 8 WO 2006/027128
<211> PCT/EP2005/009270 0400641.APP gccccacgat gttctgcacg atgaggatca
<212> Qﬁ@gg&caqg g%ggecactcc tcagtcacca 1260 tgcgcccccc aaagccaata

«213> nce
gtcacttgga cciCaatgga gaaaaggaag gcagacgaga 1320 aggagtggat
<220>

clggtgaca cagggcteag cagtgccctc gectgggggec aggtcaccgt 1380
<223> gegjsgg(?dggécé% agt'égﬁac%%&%g geka §t%d§§’égcag ccagctgcac
<400> aca 1440 tggtgaagat gagccacttc tactccaatg tgtgtggcca cttgaggtcc

aa
"V“S""‘%ﬁgﬁg@é&%@o%@ﬁ%ogtc ctgcaggaag cggcecctgct cecgggttac 27

. amrvrsatgt tcttgtgggc 1560 cacgttgcag ttgcctttct tggacacaaa gcgggccctc
<211- sgctggcggg cacggtacct 1620 gggcttggca gggtectctg ccaggegtgt

<212> mégcacgtat tcctcgggga tgatgecectt 1680 gcgggacagc atggctccgg

<213> pEREEECtAl HBEI5Yctt cocccategg aggeaccect 1740 cggacgtgge

<220> ctagggcctc actgcagagt cctctcggtg ggcaccttct caccctgggg 1800 ctgcactcag
<223> pesgfgelgecttatittigsiatadpaetctidridgat tettccttac 1860 ctccacctgg
<400> glicccacttc acttcttaat accagcgaga aggaatggag gtggamrwar 1920

rwardripieng 9 R5eg 6§8t§§Etcacgcecty taatcccagt acgttgggag getgagé@gg

1980 gcagatcact aggtcaggag ttcgagacca gcctgaccaa catggtgaaa

<210>
<211l>

Jf“;ccatctct 2040 actaaaaata caaaagttag ccgggcatgg tggtgcgceac ctgtaatccc

<212- @@gctactcag 2100 gaagctgagg caggagaatc gcttgaaccc gagaggcgga

<213>

<220>
<223

<400> 12

rvrsrmrmtg gctcaggaca gggaatc

13
3102
DNA
HOmo

<210>
<211>
<212>
<213>

<300>

<400> 13

stnsccaggt
gagccacaga
gtgtggctgg
accteceaca
ttgggaggag
tagtgacaag
gcccagectc
cgtgtgggag
gggetrrggeo
caggggcceg
ctggcgggec
cacagagtaa
ctcateggec
ttecaggatg
gtagagtgug
gctgitgeca
ardcctggtg
tgtggatggt
agaggcggec
tgcggtagge

sapiens

gctrttttoag
cgcaaageaqg
tcaatcgtgy
gcctetgeag
cagggacaaa
tgccttgtaa
acaccaggcec
geecgagaga
ttggaccgag
c€gggctgagg
gtgcagagtg
cgtccgrect
aggtaggagg
acgatgatct
ctgttggcat
cceacgeegt
gaggggcacc
ggcgctgatg
gtggcgcagg
Ttgggeagtce

ggaccaagta
cagecctegg
ggacccagga
ccrtgggcdyg
aataacccag
caccctggat
ctggccgage
ccatggctca
tectgtecct
cgagggtcag
gtgtgggcac
cctcagetac
tgcgggecty
cgaggtcetg
caatgacatg
tctccatggg
acctecgeect
atcatgectct
gcgatcaccyg
ttcatgaaga

gagctgggge
ggattgttce
¢tggctggac
gggagaggag
tacaggttce
gagcagcagg
tacataccac
ggacagggaa
tagmrvrsce
agcrtccagt
tttgacggty
aatgggcaca
ggtggtgatg
gtggtggtgce
gtagatgatc
gatgtccact
cggggcggt
tgcggaggtc
catgcttget
tgcagccaag
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ctgaccacag
tcececcageca
gcacagctct
tgageeagtc
tgctgaggcc
gggaggcrga
atggtccagty
tctggagaga
atgggeacge
aggctgrggt
ttgccaaact
aagcgoetggce
ccocgrggrte
aggtcactgyg
agcggggoca
tctacgacaa
ggtcttgegt
acccacacgt
gaagatgagg
Catgatggcyg

gcacttctty
ccggeccaga
agggcceagt
ctgaattggg
agaaatageca
gctgaggetg
tgtacacacg
tgctgaactt
tgcgeottgeg
cctcatcaad
tggagtagtc
cCcacaggat
ccaccacgee
gtgecaggtc
ccaggaagat
cggtgggmrw
accacctgca
agcatgaage
gtctecagecee
ttgatcatga

Mgutideagrg agaceagatc 2160 acgccactge actccagcect gggcgacaga
gcgagactcc gtctcaaaaa caaaaaacaa 2220 aacaaaaaaa acagcctcac

mritgagttenactigectyy codctiagggageecdeaacc 2280

27

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200



ctgccggctc tccacctgge cetgegtect cceccecagctt cccccaccag ctgaccaccce 2340

ctgggcctce cgctaagagc ccttctcecc geccagcectg ccttcccagce ccagetcaga 2400

acttaacacc tccggatctc tcccactaac cggacctcac ccccacctcc gggtctcceg 2460
woctesetgketggccttcg ggctcccagg ctccagctca ggtcctggee acaarrgeesn2br 7o
cgtctctcct ccaggtgcgce cccctatgte ctactccacc cctcccggag cgececcgec 2580
gctttccgga tceeccteca gcetetegtec tetctgtete cttgggatcece tgegttctet 2640

ag gtcacca ccccacccgg ctcaacegogayatooeegga cctgcgcgcg acccggcggg

: 1260

geecce C
§§§§§wgmm égi%@@%@%f ;!g%%@ﬁﬁéé‘g t@%@%‘éﬁ% .

gagco OER209E B 3 g per ' 1440
gggggié‘%gg%m%%ﬁ?;ga SRy 1 i
sgoccild @éggegﬁ%%%@%é‘;@“%%ﬂ%ﬁﬁﬁmﬁ
cggacyd Fagetetecestoce 6@@(1800
e i oo et Joeo

dctcaggecg ggcgeyggtgy cteacgectg taatcccagt acgttggygag gctgaggagg 1980
gcagatcact aggicaggag ttcgagacca goctgaccaa catggtgaaa ccccatctct 2040
actaaaaata caaaagttag ccgggcatgg tggtgcgeac ctgtaatccc agetactcag 2100
gaagctgagg caggagaatc gettgaacce gagaggogga ggttgcagrtg agccaagatc 2160
acgccactge actccageet gggcgacaga gogagactcc gtctcaaaaa caaaaaacaa 2220
dacaaaaaaa acagectcac ccttgagoce accigeotgg cgoctaggga goocccaace 2280
ctgecggoete tecacctygge cotgegicct coocccagett coccecaccag ctgaccacee 2340
ctgggoectec cgctaagage cCtictccce geoecagocty cottoccage ccagetcaga 2400
acttaacacc teccggatcrce tcecactaac cggacctcac ccccacctce gggtoteccg 2460
cctcacctgt ctggeoctteg ggetoccagyg ctccagetca ggtoctggee acceccgeee 2520
Cgtctoicot CCaggtgoyge ccccratgte ctactcecace cctococggag cgecceccgee 2580
gctticcgga teccectooa gotcrogtee tetectgtecte cttgggatce tgogttcict 2640
ggagtcacca ccccaccegg ctcaaccgeg gotccoccgga cctgogegeg acccggcagg 2700
gctgactocg agrogoggee tooccggtece tgoegoecge Cogegeegeyg gerteccgete 2760
Cgcygecgagt €Coggecceg Cocgeegecg cogetgrace tgctectget cotcacgeca 2820
cggeogteoge ctececcocgeee ccteeegeayg ceegggeget cgeggetgge cgtectoecg 2880
tctgtctgte cgtcecgtggg tecgeggaga ccgacctggg ctaggcaggg gtotaggacg 2940
gcgggagggg ggcgeacgag gagaggaacg gggcocgggga ccgccagggg gageccgace 3000
tgcaccggag €gcaggggyc ggogecggag caageocccg coocteccgl geccctecee 3060
gceecegece tecacctooe CteCCgyyac tcacaacooy g 3102

Seite §



