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Associ ation of protein polynorphisnms with coronary
heart di sease The invention concerns nethods for
wo deeoefiygg ng an increase in risk for coronary PEEEP2005/009270
di sease as well as probes, priners, polypeptides or
pol ynucl eoti des suitable for said nethods. In the
western world, cardi ovascul ar di seases are the | eading
cause of death anobng both sexes, and coronary heart
di sease, especially coronary artery disease is the
maj or cause of cardiovascul ar di seases. Angina, also
Assééibtiet obipeitsia gutghorphisms withesuponayyheanedisepse n or a
sensation of pressure that occurs while heart rnuscle
I's not receiving enough oxygen. \Wen the arteries are
Theqmérﬂ?%dcd?fceHQ%ﬁ%o%QOF fb%tntlﬁ)lﬁtj’gn fihGBasird Ask Fﬂ#%lr&ary heart
cannot increase to nmeet the for nore oxyge
diselase msnivell aspralmss, primegs, LﬂQlYp@tidBSMlml)(nUdﬁOt@ﬁgISlhléi?ble for said
ally angina pectoris results fromcoronary artery
"““B?%%ase but it can also result fromother coronary
heart di seases. Not everyone with ischem a experiences
angi na pectoris. |Ischem a wthout anglna is cal
In ths wesmern wonldntardiquascylan giseases are Hif lepdingrause Qféi,eaﬂh among
bott) §6ds? bt doPliarl MR PEALLadd, S8l UBRFEAPL S LRSS i the
ma;@ﬂééustd of mMES@ilat dischsss. tAngsmaqfaimcaﬂHd amging pieztadis, is

the patient or the physician i har ge un
tempparEhBRyP416.66 PrseSAUEN B} Biasstrefhal Arais Y Ble heat muscle is not

recelaﬁg%fn%hgs c%ggéﬁ Whedlthelarfefigd apé ngi'ré%gsdr' Klocked so that blood

ci pl recogni zi ng vascul ar and especially
flomrtbeawsabganmtancmse to maeié¢he oeedf@ryoreexygeasy ischemia may

as cor [ rt di sease) enabling an early diagnosis
OCCHhtﬁe?Wﬁ 5&?‘?'9 {ﬁ-e?’?ﬁi%%n C or preventive measures.

Thus, it is the object of the invention to provide
|nproved met hods for the diagnosis and treatnent of
uSuauy angina peetetis wrdtsdom vﬁr@a% agen dseasepul itranalgo result from

oth%r %o'éggglly' I'(é/drpglsggség] g\fcﬁ@%\% er\}vﬁﬁ cRenfi& EQﬁéﬁé’n&%aéﬁgma

inan Tndrvi erein the presehce of
pectoy IIkﬁtihe&lma ndthact enginars Gbll&damientasohenda aTh@dangeef signt

and /_ or the_ pr en e of ot her a no aci,d t han
schim o U 6 B 5 Py B 55 ol s wet, without

the %@?é@%ﬁn&ﬁ] 'Pgu.?@ﬁ sifle ldBfdgR) bfank Martsi ASArbt recogmzed by

eot| des and am no acids (such as
the tplatienhorctheqrhysiviar intcharge oot ibeltimately resultsin %rryoegedjal

er i Rl ot et g oy ooaniaing
vastaRY anaespechilly ororpyaEgehd@tibhe (iarthe tbonvldg eetfehaldge as

at position 23 (especially if fromGu to % 2 ?h
coroharydigarbdisease) enabling an éarly diagnosis and thus ea ly erapeutlc or

preventive measures.

Thus, it is the object of the invention to provide improved methods for the diagnosis

and treatment of coronary heart disease.

This is achieved by a method of identifying an increase in risk for coronary heart
disease in an individual, 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 sample.



10

15

20

25

30

aci d exchange at position 337 (especially if from Val

tolie) inthe Kir6.2 protein can be used to predict
wapooseTiemsed or normal risk for coronary hearPCT/EP2005/009270

di sease, preferably coronary artery di sease and/ or

angi na pectoris. It can be used, e.g. in 1) nethods

based on sequencing the protein region of interest

(e.g. standard protein degraddtion, analysis of

protein sequence fragnents with mass spectronetry); 2)

met hods based on using anti-Kir6.2 antibodi es agai nst

In théEolloddn® standaratdibesliatiéndfor Ehb%}ude§hn6%trﬁuﬁg%cm$§@ch as the
on anal é@eﬁ@ofuncu onal activity of Kir6.2 in in-vitro

thregsargne de ofjamingrapids harensed sinarymausly withyeafull-length
terh€! I s. The present invention further relates to a
met hod of identifying an increase in risk for coronary
heart disease in an individual, wherein the presence
ar.i ati n the Rucleo |de sequence on one_ or

Thegefiit itien &t & 30% §O polygrarphism & the rsp eemgewqre:ezofd@rez comprising the
amlhé%ﬁd‘gxér%r@e*%tr&sﬁlmy%%&@gm Y HIRR T ﬁtaiﬁj’%g@gthe amino

anot her am no aci d than
acichexchangeaatiposition I8 71 (@pevaallly ifdfrann fab 4o tle)inm tB8 Kifth2 phatein can be

useft B préqiPEE Flafedsed AT T B GrdRAR feerhfiBease rigterably
corredty eftedy dizease aaa/d:rcetrigurad b&ttens at cameeKise®, . game

| eading to the amino acid exchange at position 23
(espeC| aIIy if fromAdu to Lys) and/or at position 337

1) Cgﬂﬂﬁg izt eegi ?rﬁ séé@%}c\{ﬁd tHePplot&h ré@loérkb?fjljgkefe%g f%.ﬁgrg%\%idgrd protein

I nct eased
dimyaﬂaﬂors @Eews pf picteialdepuence fragpnents aiitih rdéweﬁaﬁrometry)

f ly f [
2) gthaliatec o B e Nkt § AIoaRs SR Y 0e SRRN A nfefest (.0

Q§| ed e.g. in 1) nethods based on sequencing the
nucl eoti de region of interest (e. g. pyrosequenci ng,
%)em@mﬁsigaae@tcbmaealusmggun@tm helbalyef Kitk2 doin-dire,assays using

nucl.e e I th a fluorescent dye,
&4 har il R SRR M8 s |
spectronetry); 2) net hods based on the hybridi zation
of nucleotide sequences to the region of Interest

The(@egenbm@mﬁm batheayelptesdp amengkoliderifyee amicieasegn risk for

cord Lh%éﬁlé%&fﬁ%ﬁaﬂal;\ﬂg l'fe%r‘e%@n% ok Qr\‘/aﬂépon in the
nucre@d:lt!efsyelqugnoélanrmie ot biadh :cpr(amumy Hotby alkleg of !sheaKer 2 gene leading

€ pancrea i sl et ATP-sensitiy . .
to a8 S ANHEPNR FBUEN FARBLOUTHE 25N TN 46 hap,@lutaminic Acid
at 2BefH¥/GRRRAef Smino acid than Valine at position 337 in the Kir6.2 protein is
determined in a sample.

The identification of the polymorphism in the nucleotide sequence on one or both
alleles of the Kir6.2 gene leading to the aminb acid exchange at position 23 (especially
if from Glu to Lys) and/or at position 337 (especially if from Val to lle) 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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chronosone 11p15.1 and the Kir6.2 protein consists of
390 am no acids. Because of its key role in
w@bkaeosa2st i mul ated insulin secretion, Kir6.2 PGI/EP2005/009270
assunmed to be a candi date gene for genetic defects
involved in the outset of type Il diabetes nellitus
(Yanmada et al. (2001) Di abetes Metab Res Rev 17:
213-216). Several protein, gedom c and codi ng
pol ynucl eoti de sequences of Kir6.2 are known in the
state of the art. E. g. several human protein / genomc
It canbe/useddd.gginsequences are publicly available fromthe
NCBI (National Center for Biotechnol ogy |Information;
National Library of Medicine, Building 38A, Bet hesda,

R S g i e e

| D RY6OSERUENGINg. Qequewugm&ihod@/ﬂ@tﬁ@%d(oSabeleIdD)d\dmeotﬁ)es or

(S5t it GES MG S0 o it PR oenpe o Seduence

Corftagyn@usm&ﬂm%%pbbmmb publ i shed under the NCBI
g{;ces i gn number NT 009307ﬁ¥hom) sapi ens chronosone 11

giheds hiseed on thewbridizationof pugleotite safjugmeesto thé region of

th 6.2 blicl
v PO S T PR BBl ng 1 mcermet Timk

B tmembdmlvasedlon analyzing amplification products of the nucleotide region of
nl m.ni h. ?{OV/ e_ zlny egﬁls'sgcgl ?SendTo=on&db=nucl eot i de

&dlrﬁt Fﬁf)‘i

&extrafeat=-1& i st_ui ds=NT_009307. 12&showndi spnmax=1&vi
ew=gr aphé&_ fr onF5656500& t 0=565
Theg§owasdly FeeiBBmoTeanebRire 2eiGN4 8 o Bm)cecsessbmt:dﬂae pancreatic

R E R AR R BE L P SIS o K R RRSF mappes

chrdrfibsormEplip3 oSt ah@tm@mm Btei® cEnsigRUSH 3P amitRIECilg. B
ures 2 and 3, the dj fzfc%rent Kir6.2 sequences o|b$ Feause of

its kﬁM%@s‘PtQ'W%"ﬁW@IQﬂ'"QBW‘ SperptioRJRER R is asslumeﬂrt@belawcandldate

L A

al. (2e8pelibetdsyMeth Res Rdvel tai3n@1&equence stens from
transcription products of genonmi c DNA, several
different variants of the genom c sequences with

SeveRst pesteirt, ePofiié bﬁ&%o@ﬁr@@&%d@gétﬂéess@dﬁen%@?z)?’g(%figzgéﬁeoknown in

are bound to exi st The termKir6. 2
the %iaiGBOthh@r@’t . 9 amerauwrean paetiein / gerorierDNAr/ atoding sequences are

oo B RPN o 1 o BB on
NatibhaKebrarp oeamumhéeBunwngreaASBefhésaammtbgodm (gsa: S-S
to formone protein unit. The termKir6. 2

w0 AT WGP} QR O SBHCR JeAE 5167 BUBPATOKPOD5398 (Seq. ID
No. B a(ké%gm[b 1.9 6966'&1%@ 'sgﬁgé ngd) JNIBE839E &L D o, 4! B5&a. 1D 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_009307 (homo sapiens chromosome 11 genomic contig.; size: 8665930 bp). The
alignment of the mRNA/coding/genomic Kir6.2 sequences is publicly available using
the following internet link:
http:/iwww.ncbi.nim.nih.gov/entrez/viewer.fcgi?SendTo=on&db=nucleotide&dispmax=1

&extrafeat=-
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protein or nucleic acid that is shorter than the

Kir6.2 proteins or nucleic acids having sequences
wa@emeneliiegy to one of the SEQIDs 1 to 8 or 13.PE&i/EB2085/009270

fragments are preferably functional fragnents of

Kir6.2. A functional fragnment of a Kir6.2 proteinis a

protein fragnent having at | east one of the functions

of Kir6.2, see e.g. above. A ftunctional nucleic acid

of Kir6.2 is a Kir6.2 nucleic acid fragnent that e.g.

encodes for Kir6.2 protein or a functional fragnment

1&lishelidasaaN'br0093@t7 1%ammmspm@m&ui@whd};wlpﬂxiggﬁgﬁzsgga5bb& t0=565

Th
950§ &0%‘%@%2% Joats a‘ﬂ%ﬁﬂ?@[}‘%&&@éqé@%e are used
I t I
As @*“Q?Psg.”""%’n f’?m?t“ﬁ' ?aéﬁé‘!%?’?ﬁ tPtnel PR syEfi A pogition 5656500
to 564 %@EgrléqunﬂB)\mmpmﬁesaﬁwemmdrmn KB, 2)fodubeAl§lsih6wl’1 in figures

2 Rl Kk S A B4 i st
the pﬂﬁe”ﬁlsm]u%%e laﬁda.lwiiﬁies(o‘é@{ e abcordh H@%osﬁnﬁﬁ%ﬁ e Eﬁdlng

aci ds at the res&;ect ive positions are regar
sequences B/8/68 angptO09/i @ HI/A01 haespegtively). Binice the codlng sequence

e es or
sterib ol BahBipipliToglits of el ANEC e Bral SFRE Garpts of the
genemigisemeericestwith eepeekto ©dsitidrissSERIIOBLEIT/P08 and 5657478/79/80
cﬂl ons fromthe wild type am no acids at either
are ngn DFEXISB 1P d/ or 337 fromthis "wild type" are
nmeant. The sequences according to SEQ ID No. 1 (NCBI
accessi on No. D50582; see Fig. 1A) and 2 (NCBI
Thedee &di6od refers 11050!@2 -pretein Eng nutRjc acigr €se term peotein compnses
th res on 23 an
polyBpbles 5z aialbibs shERRE of hofRianoie By PaRdE thain, ..
polyp@ptndé@h&e@tb@d&@otﬁér Bgméar@rbfl&%%lwrw 154 piidiges) to form
codi ng and_positions 5657106/ 07/ 08 and 5657478/ 79/ 8
one Motﬁﬁbuglérﬂam lerdgjife A dspteinpan sefguinihesarsa(re B pioteis or

Bl 3ETEERHER {Rmdf BABEETA %2 Afant o'y M oy o2

proteimeorNtisleid atiabthatis sivoter Iﬁl@ammeeﬂ(er eqreteties oShGrible Adds havmg
hand, each har bour one

d S
seayeeSr G QIR 1 0B cie SECIRSS taBiar 13 KudpBaoments are
pref@n%%'l;l fdh%t|8l$alcﬁad?ﬁérhtts'09'?(|r%35 AturiBnBGt g{?ﬁ@ﬁt‘ a’ea Kir6.2 protein is a

guence an respective sequence varl dtl ons
protpm ragroentdraving pbbast one 00 fuhctidors ofutiréat selee g. above. A

MRS TR RS 1 KBS 5B Set il Shcodes o

Kiré \2apioteih r 2 fubetibnd) fikightei $hérd oRBEtha8 i éﬁlettb %pé&iﬂBQlly hybridize
acid chain: A Lysine at position 23 (with an AAG

W'thﬁogifﬁ%ﬁgc'@ﬂ%‘w{w of the coding sequence) and an
| sol euci ne at position 337 of the am no acid sequence
(with an ATC at positions 1009/ 1010/1011 of the coding
The dempeprdgin 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 frequent 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, if it is referred to exchanges or mutations or less frequent
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Si ngl e nucl eoti de pol ynor phi sns (SNPs) represent

variants of a given nucl eotide sequence harbouri ng
wezmbarges at single nucl eotide positions; SNPBCEHEPR2005/009270

wel | known in the art. Several single nucleotide

pol ynmor phi sns (SNP) have been identified in the Kir6.2

gene |l eading to amno acid exchanges in the transl ated

protein, such as E23K (exchan§e from @ utam nic acid

to Lysine at position 23 of the protein), L270V

(exchange from Leucine to Valine at position 270) and

variaBgih thé andno acﬂrﬁecmemdﬁ iiktHebeentert dfaRfs dpphkatias, d&Rftions from
diabetes nellitus in a ucasi an

Eed to.type

the Wi {Yisk PO BRe 2L EHRRT POSIHUB R ENatRn LY7o thistwidspe” are

meaht1515) . However, so far no data have been avail abl e
regarding the clinical effects of Kir6.2 variants in
humans with respect to cardi ovascul ar di sorders.

i.singl d h i, d ified f
The Hgehied 4rteraia 0l SE 0 IbobP et MIEE! aBeesaiemNonD50562 see Fig. 1)
d BL&cctssiBiRbI B -1 h [ .
S s D08 ) O O

(0]
resngcb B%H@rﬂ zarandorfsz:@mﬁanq}ymm atiquense (arﬁheespectlvely,

posiEhE 876810y BRSBTSt B bl M Bofdee®

565[}/@6/0@’/(18@h¢66@b$78/?9ﬁ8023 the gehemid SéQighcas. The sequences SEQ ID

No. SN et Ra0¥E. A1 BOBIORHFigneAk Sud I gune (NGBY accession No.
XMd@GS@BZ F@ &d)'de@n'ﬂa& $rofn Y Nl Saldds2dahd thé Hﬁbé‘les%q'u)ences SEQ

posi t1on the proteln as a tonsequence
ID l\bnlw §E|st&N@t 6tdiethedrthelslpmmlj|e@hﬂmb0mmnmlesbdtdquently

occing 5ipB el 7t Sifeine= R oERoTn 44" GEiR PabRspls sequence

(and RIspRERVEBEdYEhCeN\RRTANBAS it PbsifieR @V&fr)bd%ﬁﬁfnt 1 Gb%ﬁt% nucleotide
nore specifically coronary art e?p/(E I Sease and

sequence)f T banpyelaegiueacee I3 Noe SHE@. atlA)yandrﬁ éElébéB)ebarbour less
freqﬂeﬁffgé&rrlﬁgbal?ﬁs’@ aQ%%m 83| 555 3;{7h$f tgg%gﬁ%to'a%rﬂd chain: A

as a

Lysine raeensmgn%t(wm aﬁmat mmm GWBBM of theelirgy sequence) and
ection in phase/clinical

rker f
an 1§ aHeBe 2% BpBEPP a7 ThE ARG @5t SPasBReIb & AFCat pesitions

1oo@f1©doﬁmaldf't9@c6&hﬁ RBALY) heart disease, the method
according to t vention allows for an early

preventive or curatlve treatnment of the patient before

singi¥ BB 0TS HpbnRaeRRMS P ERRRL vifang o ivemaucieotide
seq mmﬂﬂn@@k%%@mlé hutketide podrioh¥! SRIPs are well known

nucl eoti des on r genomc |evel gives a clear
intherdif-cation for the treati ng physician to screen for an

al ready persisting damage to coronary heart tissue or

vessels, or to prescribe preventive pharmaceuticals
Severatsingld nucledtidenpelymoiploismsgiSINP) 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 |l diabetes mellitus in a
Caucasian population (Hani et al. (1998) Diabetologia 41: 1511-1515).
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occur. Moreover, the surprising correlation between

said am no acid exchanges and the onset of coronary
wheasn2desease all ows for a nore effective treetTEPI009609270

coronary heart disease by hinting to the necessity of

a higher dosage for certain pharmaceuticals or

i ndicating the necessity of a certain/different type

of nedication when conpared t6 coronary heart disease

patients that do not exhibit said Kir6.2 am no acid

exchanges. Thus, another enbodi nent of the invention
Hom@mfarmqmtbdtdavefbmmallagld fegaddingiee Bliniéal effects of Kir6.2

varlfR RSPt [F Rt to Ci@sruBh oigrdare Sumsemaly, studies of
the ifiveftots Wdrtifiali f@rnth@'ﬂrglotlrﬁé iz0ci88d EBrrEEﬁB Bl e pLeCRresence of

Acid at position 23 /or an am no aC| ot her
mutgtipnswithin tb@éimln@raCBBS’edluertd&e ipositinpr28t anidior 837 af the Kir6.2

bot h
protéff 4t o Bet BRI BT RS 3 8% ant no aci d ot her
than Gutamnic Acid at position 23 and/or other than

Valine at position 337 in the Kir6.2 protein or c)
The getectionyof danedis pobmedphisms ipthel Kirg.2 aeeee impartidulan Kir6.2-23-KK

(Klr§ Q'Vé'n%nf?:f hé\ﬂn%; ﬂgélr Sg}e{?ét P@Qﬁon Y t|n Hb‘?élln egoé’ %arqgequence of

of the Invent 0 a ne
polymmpmsm;aaﬁha/fmrmispbndleg numsdlmmmbomralrewyoﬂtﬁ@%m 2 gene ) and

s3I RS TR i AR i RS S00 i as
conmetn'c@fbf%)% W?rsﬁ?ggb%r@‘s 8n8ing g;gos‘itmn%/ﬁbwﬁle%s of the

osi tion 2 pro el n, a variation

K'T6t3nﬁefi'ﬁ)cbbé@!1?lyélf!9elmﬂa N oBiférte? pratein can e esedk.d.le) as
aentl fefhiE 16, bBgeh R 8 ARL e iRl FEak i¥base more specifcall

coro‘vial'y adedt diseadd and y8Bmoralspdeifidallytandind péetofis O&sgecially in
2-23-KK and/or Kir6.2-337-11 is determned in a

d'ab%er?p%ﬂeé‘ﬁsvt(l%a% AdIsnediganarken fordhe adaptationrofididg doaealics as a
genétﬂd"ﬁn%ﬂ@r 16F & rs'%%é(nlﬂ %Q?Bﬁ%d@lﬁ{%ﬁiﬁt&d {Jcpl s @ genetic marker for

rnraceutlca 'S pre era arnace
patle;m@mutlponnohase/ebmmelrﬁttudréscoronary artery di sease and
nost preferably, for angina pectoris. Preferably, the
am no acid exchange at position 23 is fromGu to Lys

By afbWirgy foﬁ' @ @ﬂyﬂ@eﬂ%&tt@ﬁ@ﬂé%@débogﬂéh tféroébrg?igrg' erafrf Aidkase, the

Val to lie. The sample is preferably an isol at
methpdaesaiding tadbe énventien @llowsipban gadwprevantive or sucdtivesreatment

of thg e:ﬁtl%? bR& By mpTHRL Such a& Hnigird, or 'SRty tb RS heSlt thsue occur:

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.
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A w de panoply of pharmaceuticals for the treatnent or
prevention of coronary heart disease or angi na
wWEembo2iizs i S known in the state of the art. Si nEEI/EP2005/009270
present studies for the first tinme identified Kir6.2
as being involved in the processes underlying or
correlating wwth coronary heart disease, a further
aspect of present invention doncerns the use of Kir
6.2 for the identification of pharmaceutical s useful
for treating and/ or preventing coronary heart disease.
The term "pharnmaceutical" refers to any substance or
conbi nati on of substances that can be used fqr th
Thuss @nethes erarodment A Inunveetian eanicests 4 Mo bed<al agiapting the dosage
of a BfialnitatictRiser BF BELART BafdR phEuchfioScpL Rty tRartisease,
wheiein tHd préisepee of alKiss.pwiihf i ed, synt hesi zed or

g}ag;ﬁg %gn%dmb%gg‘:o%% %{egb. %ﬁﬁi%%c'ﬁ%h&?%ﬁﬁ@é@r%ndlor an amino

bei n%ciée@tnblt tHin R&fide/St paSItRIre3SNIA the Kif6 Rrppetaing a
coronary heart disease in the sense of the different

aspeb) @ rigtiopsarthe mw@mld@@eguﬂn%oargnes@b%@tar@@'% of the Kir6.2

nmbi_nat f :
of ¢ AP FRd g8 RIS oU B HluldibiceRES, & pdtifon 23 andror
( pr ofoghdt than Mﬂlh@ia@ p@Sitld)t 337 in tee Kiré@ prteildior6. 2
expr essi on. i s end, §7§Fbst ance can nodul ate

any & Kﬂrﬁgiaﬂ&l&aaﬁéoré?"% (e.g. those as |isted
aDOVE yoliincd R £LaMRIPE Y indkidigl, be modul ated by
t he su y

ance e.g Irect Interaction and
interference of Kir6.2 pol ypeptide/protein or

AndK,r ngrr\]étiﬁt herggqtlmeltlteofs glﬁes tﬁggn é%lregefrg 0} I &S of selecting

anscriptron

|ndnﬁna151éb§ id r@é;ﬁnaatbl #BordN=0¢ BeaitNisesie phatmacedicaltwherein the
l'tty, translation. Myreover it can nodul ate the

preseose tof Kirl.2witbnal nodi fi cation, protein folding etc.

o IR PR S BT AL oF bR 2 Sheor an amino

i nt erdcid birer (e Valine by positioe §aT iiv ey KirGi proteiour al
signal | i ng_cascades hayi r,}i%?l nfl uence on Kir

Func ionVATBIET & Rt FeauiEarece O1F f Bofh alien f the Kir6.2
enbogdn i Fefaor %Leéﬁl% é&&%ﬁé%aﬁ@%rﬂﬁn@A@i Bogosifion 23 and/or
I'ng

scre armaceutical s useful for treating
and/ asther theerialing atqrasitiony3deirtheigka peotendi i si ng

b, - ot 2 bk 2 P Sot et

phar Wg‘b%‘t@rhﬁﬁed irfa sBAipis of thenadisidual.2 activity or
Kir6 structure in the presence and in the absence of

the potential pharmaceutical, d . Conparing the Kir6.2

The?Sibdianof iRaivifuah E5RATRs Wéf@ra%%uab@te‘s%t%@ﬁse RRE pRbrmaceutical
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 pectoris is known in the state of the art.



10

15

20

25

30

the potential pharmaceutical. The activity or

structure (i.e. the folding of Kir6.2 protein) in
weemsermes of the potential pharmaceutical subsP@NER2008:009270

al so be conpared to the activity or structure of the

wild type Kir6.2 protein. Preferably, the sanple

contains or is an isolated protein or protein fragnent

of Kir6.2 or an isolated nucl&ic acid or nucleic acid

fragnent of Kir6.2. In the context of this invention

the term"isolated" with respect to "isol ated

protein", "isolated nucleic acid" and so on, refers to
_ proteins/nucleic acids purified fromnatural sources

Sincgprasent udies donthierfitat tipe ddentified Kid. 2ias eingl nvoMeiddh the

ool BEUEAE G RoRB ARG WL by A Hbhte T bect o

present invantiomeancterfs teasige af KingR Yol theabgntifiatibh @F bhbffiaceuticals
reat ment and/ or prevention of coronary heart di sease,

t ¢ K
usefuhfor kieating andirpreventingecaspnanydheasbdiseases or net hods
can e.g. be a) a Kir 6.2 protein or fragnent thereof
contai ning an amno acid other than @ utamnic Acid at
The persi tphamm2@entichlbrefars taranyosubstahaet dresonhbiaatiMabf sebstances that
i ti 7 1n,.the Ki . [ Ki . 2
can B 0 8 B S vl 830y Bt e i am ot

A subBtdnki i bdlahPBidMGLAUT RNFSAURRS RS (iatdfal E%‘ﬁ% extract,

_alleles of the Kir6.2 gene |eading to am no aci
eitheruified upantialy puptied santhasized e@rnmagutastired bytmeans bibiochemical

i | L 37 in the Kir6.2 protein or c)
or "%?%%’@@%ﬁ&%ﬁ&?@? ir6.2-337-11.1n screening for the
ability of a potential pharmaceutical to restore
protein function and/or folding of a Kir6.2 harbouring

A phaimageUlis FOBSIdeLACa RPIRG Uss QnackYm dLBreveniiRgr gPating a
corohf N\éér@ldfsﬁggemﬁ ﬁ{eeééhseomﬁ%%hlcéépdéét@ﬁ F?é%en} invention can
{ and/ or on o

substances for the treatnen revent
be aopsobataynce escombisataseofcaubstanceddravirfg @nl influence of one of the

runcligfe BT firon FEATRUB ATIP EHPSTGRAL dBnaehin Agel o on
Kirei2stprésgloRr otein or protein fragments, cells
expressing said protein, etc. are well known in the

state of the art. Suitable analytical nethods or

To R 1245 B ML S Y B PRSP 1 ose s

listetl abged). IKNEEZ Wrotein aotivifyecarond mddutdted by the @sibstance e.g by direct
. i nyvention, the activity or foldjng of Kir6.2
interagion; ang dfetfaregeeof Kieske | Relypentidefrrotgin gL FpgMentt thesgof. The

sub%ﬁ%ﬁ;’e rrgégci %ﬁ%&g?dﬁ@fe k6. 2 ekpdssANeSS offthe 18RI SR tlaRScription
(initiation, elongation, processing, etc), transcript stability, translation. Moreover it can
modulate the posttranslational modification, protein 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 signalling cascades having influence

on Kir6.2 function / protein activity / expression etc.)

Another embodiment of present invention concerns a method of screening for
pharmaceuticals useful for treating and/or preventing coronary heart disease

comprising the steps
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conmpound, are well known in the state of the art.

Assays can e.g. be biochem cal anal ytical nethods or
WG Y®bezH28I1Si Ng | sol ated or partly isol ated conpONEP1085/009270

that are put together to a reaction mxture within a

defined space and tinme, in which the effectiveness of

the potential pharmaceutical conpounds can be tested.

Anot her exanpl e of assays conpri se bi ocheni ca

anal ytical nmethods or systens , in which the activity

of the target nolecule and the effectiveness of a

pot ent,i ako\mn? rﬁ\fvbls%m;ﬂeé Bbﬁtaﬁﬁﬁg Kifbya, can be

determned within a cel assay I s any type of

anal | @antaeﬁﬂg@@ecﬁaraglgtveth a potantial phammageitiogi, cal

o S ReF R L 6 R AR R e e

but al sabsdnceadfithé potaritial phathadaugapr € reproduced in

cel | %aé or bjiochemical (1n vitro) systens. The

phar PBRaERE the #ifk; 2 ?Ctb\f'tde doe §Fﬁ59é1°eﬂﬁﬁf that suthecabrsence of
conpoun ki ned according to its

capabi I?\t 35’&? tlrhﬁ? rgleﬁglrdv%lt h or nodul ating these

cascades or mnechani sns. For the use in drug screening,

L T R ——

pharfrfivetiosl fbstaHte ddh 6T @Phyardkile the al:ﬁxm rasri cture of the wild
robust. The assay is preferably suitable f

typetm?%%@rei@tn screening of chenical substances for the| r
ability of nodulating the activity of the target
nol ecul eunder investigation. The type of assay depends
Prefera@ly, dine sampley pentafnstarig ah isolbabretals of ptetelh fragment of Kir6.2
r? eP ﬁtl de. or pol ynucl eotide) and the 'read out
or an isglated Dugleicagi @r’nuﬁted‘b?ﬁl'prf goeRtafdiirG e acti vi ty of
the target nolecule is determ ned (see bel ow).
Different types of such assays are conmonly known in
In the lvontaxd of this invieatian ﬁhmt&irrc‘&smmedi’ alithyrespedtitabiseldted protein”,
w1 C0O r liers. bl e .assays, for different
isolfTRiciiC anth AR s8 T artrs & eI pelz auied from natural
sourdss ay welll 4y re%&ﬁiﬂ&h&tfdré@! RIREASIR déﬁ&samrﬁéﬂ | S¥EoRRRaN also be
(such as those offered comercially by Panvera) or
purifegdkar d Bi oSci ence (HTRF; ALPHAScreen(tn)) for
nmeasuring the interaction of a | abel ed nenber with a
non- | abel ed nmenber (e.g. the interaction of |abeled
Sincpitiod @mino acrelmmhanges vithireKir6 2ndehtfiettol dayrnalie)withoo®nary heart
exa | es i 11 based assay wherejn a cell
dlseqaqq@ esyec{wlg &y fy Eeatmant agqfqg,p(gg\fﬁfgqon(gf coronary heart
dise£54, SRERiG. Qrus(eﬁ%lsbﬁé‘H TheP SRS 6 MBAIRIAY g. be
protein of interest. These assays conprise e.g.
a) repKirtte? pgeten asitagnentiherenfrcontaininggun amirnonaaidl other than

c i n. pr tqQr _Qr.a .sign transduct i

B 85, afeRiep 22 Hilr g 00 AR PRE LAV afive &t positon

ac33T iithe Kid.2 beotaml i vity of a reporter enzyne, the

expr essi on of

b) a Kir 6.2 nucleic acid or fragment thereof containing a variation in the nucleotide

sequence on one or both alleles of the Kir6.2 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

c) Kir6.2-23-KK and/or Kir6.2-337-1l.
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whi ch is under the control of said certain pronotor.

For this type of assay, a reconbinant cell line has to
wheoosozELs uct ed contai ning the reporter gene UPCKEEP100&009270

control of a defined pronotor that is to be

investigated itself or that is regulated by the

signal i ng cascade under investigation. Suitable

reporter enzynes are commonl ylknown within the state

of the art and conprise firefly luciferase, renilla

| uci ferase (e.g. comercially avail able by Packard

In sceespény for thé)aﬁmtya@ﬁ Ppoténsial pt&hﬁéﬂ@uﬁcéﬁb'reéﬂo?@?rdi@ﬂefﬂﬂctlon

npri se nost 1 nes

but
andjgy JPBH}%Og]%Z{/Qﬁ@m%ea%ea&gb%@i seid AMinoi acid exchanges to that

of tRSwil& tgbe plRhé: ﬁ@
measuring the i tracg[_ellg[tjl ar E’% eve?a%d(%%psfrglys etgé%Iment and/or

prevantipr qffdonenaniieartdiseasy can béade:ntlﬁedder comercial ly
avai |l abl e from Mol ecul ar Devi ces) assays, wherein an
argon | aser light source conbined with a cooled CCD
Phatmaeeaticd] lsemeniny ma#icds $hd wéh'fse&?%%ug“r L%‘h ;4% high
pl ates transient ion signals” (such
throwghnutnfoaaat dsipg isplatedunretein ot pratsindragrnénts, c@lsl expressing said

t
prof8 ek o WRH PR b MR e B P o Lot g of

[ ntracel I uI ar cal ci um usi ng certain fluorochrones,

' Fl uo noni toring intracellul ar pH
Su'taE\c "l?ih%‘éﬁv@ira'b@' yigal sy slesiserialigd sispas whichoare used to

meé%‘%ﬁ‘@ e ngmr&rc%%eﬂ?étﬁﬂf(b%eﬁ%@q%&?et Vﬁél@@u l@s gm R Btext of the

or speci PR assa Its
presmmvameop.oﬂharaqtmﬁy onfoldiog of ter6nd tsd—oalledgtaogetsl dmestly proteins or
racel Lul ar_iaon . Q. zjnc. or sodium ,other
nuclefl 6 = ribarelien B Bie SUPeiEanSa et fdoental oaltggaical
conPounasaswemRneWh o tﬁe/ﬁgﬁe @fth[eea’#j Awa§s @6R £ fE@Biolshemxcal
known to persons with skills in the art.
analytieadmetheds o swterrmw%ngnﬁcéated@rmartlwsgtated agmplmenta‘that are put
toge}égénrgeoﬁa fég&lngﬁ Srﬁlgﬂdéé gJa'\tr'? de'ﬁﬁé& %ﬁ_gl:%lébgt g, Ih which the

effectbahiese of the pétenﬂalrmaﬂriaa:baﬂcalmmmmﬁ@tdaatti»eDf@s“s}edE Aihother
and dyes can

~_mepbrane potenti al sitive as S
exaBlR AT A SOBIRERE BPCHATGEL Ay Ba) MaiBods REREIEMS in which the
o g ol 2 L S RRe bP ot Sl S ffnee is
actntltycnambeggetemnedemmm a\nelldyes et c Assays based on
pat ch-cl anpi ng or atom c adsorption spectroscopy-based
Rubi diumion efflux neasurenent are especially
An gagaladhay type efedraiytical Aetiedd bl‘lia*’1 a6/ toUhahitdtd BRRddiFAl process.
concentrations, and so on. Further automatical devices
Suitghly, melecyiarcascages and aerhaniane serirsenting rartswt physiological
met S50l Ahfial B a0 o BRURTEIER Rindhtis arblebisfluEEH i Bt o
biochesgal :smamno)rQ/st@ad €Thé pharmadalvgicaloactivily Géaqddﬁémial
recon u“o&,ﬁz tribution of suitably |abe
phagpa '57 7 befelermiadacqoyding teﬂtsa:@@awty 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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and other types of "read out" are well known in the

state of the art. For the above screening nethod or
waisme/oet128 s preferred if the Kir 6.2 protein CPOPEPBEF009270

or has the sequence according to SEQID No. 3, 5 or 7.

It is also preferred, if the protein fragnent

according to the above nethod or useconprises or has

t he sequence according to SEQUD No. 3, 5 or 7 . The

nucl eic acid according to the above screening nethod

preferably conprises or has the sequence according to
undSEtheshgmlom The@ype oBasguyddégendaus heos tt?é?tyéefdﬁﬁ@'ﬁnolecule

|y

sai d screenln nethod pref erab
use@gﬁgr PQ&@GB‘%% Q& PplyBuglegti theoir @ﬁqh gut’ol. skl prameter,
L t
acodrdinl to yhich e a*““ﬁ'*h“éev*m%%t %%%%%%%*@n%%%%ﬁow
at position 337 fromthe wild type variant Val of

oiebBy ek 8ikn BRI it G e haeranc
comimgreialip avanaliy from comntdrcilsuppiRgs. 1t 1s preferred, if

the amno acid exchanges at positions 23 and/or 337
refer to the incorporation of amno acids with

SRRt £ YA Pulp80 R Bh rh Bl bAoA assays

for qmaefme fledcesnénee polapizhtion aSSéa,asosucn@srtno@@ bfeled cﬁﬂrﬁm&%uany by
5) E ﬁﬁg |nsteadH§, ';he aci dtamnic Acid

Panjera) 8F Eacka loSsience (HIR AL Sragniit e mgAsyeing the

mter%@’g?’rt\ Pgﬁﬂ’%’%é%@& {,m?dgﬁéﬂ Weh %(Leﬁ’%?mr \aglaled\%leﬂ]t{e‘?gg gt ihaet fteraction of

labe Pfoé@ntrﬁ@emgfﬁowlﬂaﬁhemulmlebaleddlg‘datls)ae (Val, V), it is
preferred, if a nonpolar amno acid with a si de chain
that is nore bulky than that of Valine, a basic or

Mor@exginplexinBludedell-bs el A38¢s avh@RsH hicel nﬁé%m@t@&.ﬁduc.bly or not;
preferably, a nonpolar amno acid with a sid

chrompgomal onepisamalkgr transientinexpiesses amecorsbinaat pebtein of interest.

eSS L R SRR e B R o coran,

pron\mDr ana S|gma1 tryansgucaldnymathWaatof Rgaeinben okd signdl @insduction
and / uci ne, at_position 337 of the

|
cascipds $15EAMEEd BeoRtingoRunE Asivibaer & Emarler rime. thrpepression of
whicf\i€ uﬁﬁé?fh@ cd?ﬁﬁ)‘? 'obéthdeﬁ%ur% %ﬁ%r‘iﬁsﬁgg@%ﬁg%y a

resulting in above am no exchan
recogiirantced dine ha§ tadie construsted mntaering theaeposteege:hes ander the

cons g s RBABE 6 e 031 bt oyt o e
signalirg cascapenindde invektgatic Biorble @ipoter bAR)Hederd cbﬁ’\monly

anot her am no acid can be caused b& a mutation of one
knowsy witbinethgsteteeoffbe iart s campase Eefyrlucifarasedenta luciferase (e.g.

comﬁ%%iﬁﬂ?ﬁv%%% HY rlb%ckg ﬁ%@gﬁh@&xc C Gatact i gﬁ{zs}gﬁ ?qcpt el %II lines

am no ‘aci d posi ange
depem:bmmﬁ're aim obthecassagdut bermpaise edodtly @Ilmﬂe@tthmr@feayy&o

rangEeh Al e oA DRy, 4 NELALCO8, D, W33, et

above, certain types of ami no acid
Assays for measuring the intracellular ion level comprise e.g. FLIPR (fluorometric
imaging plate reader, commercially available from-Molecular Devices) assays, wherein
an argon laser light source combined with a cooled CCD camera allows for parallel
measurements in 384 well plates transient ion signals (such as Ca?", etc) within cells

(e.g. neuronal cells or other cells (e.g. cells recombinantly or naturally expressing
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exchanges are preferred, preferred with respect to the
nucl eoti de sequence are al so those nucl eoti de
wezmbarges resulting in said preferred am no aeCTEP2005/009270
exchanges. Even nore preferred are those nucl eotide
exchanges that |ead to an E23K (exchange from
Gutamnic Acid to Lysine at position 23 of the
pol ypepti de sequence) and/or I¥3371 exchange (exchange
fromValine to | soleucine at position 337, see also
figure 7). The nost preferred SNPs are G67A (exchange
certaindan GhapnéisptFLIPRI ddsaps @llowfe. § her ﬁ%lt@ﬁngf&ﬂ%ﬂfﬁ?&)lubr calcium
._and/ or, é“;1009 (exchange from Gto A at position 10
usinggCeriain Hyefioq f%%eﬁ%cg)as Hrerd fleer4ebotanieriog mtracellular pH
e
S e R DR, PR/ 6f HERRIEG B%ehbihe potential

cha@g&m@sm@ eag. PBAG ooqsecﬂt&: BbiPR aesa;BB:Ys \wir tnoriitcring of membrane
ccor rred enbodi nents of

.0, pr
polafigafiar? i the (o B8 o ey Bl BEATIuar s 8. 2ipf ar sodiam, other
dyesd REbWh iHitle statetofiihalat | bén Balusen! Oty SEE
Y preferred if the diabetes |ssd| abet es ??/%gﬁ? 4Hid Gther types
of re@gh euie aEs cagmoenly &pownttoipersansonith ekids irethei 4rtt he
coronary heart disease is angina pectoris. It is
advant ageous, if the am no acid exchange at position

For Eh’é detefminatich of fan ¢lysnrrehdtivityl Suchhes ghaik BPKAEIZ(which control e.g.

at position 37 is fromVal to He. The sanple
intrage @ %@r%%nﬁﬁt'?@%ﬁa &an Hhs be erployret fasireeasuramest of
- I 3 .
ntraEfiaf R CPloehABRIR) o r B mtitint paRRaFleidtle Ssdls apd dves
can beasediseichasaliBAd pr Moletiuiar Devieésr mechbrabe gotertial agsay kit on
FLIREp rctnicaye HiioeBofidalsRe kbt p it megeury dC-1 dye with
FLIPF?té’onﬂngyf ﬁ)rﬁ@érﬁ tmé @b, @td hﬁ%séz b§ed BH%a‘iéH[Eia‘Fn&ﬁ@ or atomic

bi ol ogi cal , suc as a histol ogi cal sanple

adsqe?q)n épe@trmygaasﬁdo%umdlua\ tosl efflus meashieervanpare ¢$pe01ally

sordl 5 b 81 R MRSt B AL ST an. e

autopiatical dévioes and f@'adettecm‘fg térssinehanges gﬂdste(tés gvithirf 8ells are
liver | een, ki dne heart, bl ood vessels,

bl ood, ,
knovyego he rgﬁréper%?v Jin thejartiangiampiinie: &/rihehcen delgctor
(quréE‘EUe‘ﬁc@r ds%ﬁqgéé/r §cra9mrf§| I‘EEPHP{hdt %%\fd? 'f@rg?cﬂrﬂé‘rﬂ'gmal reconstitution of
I se culture,

mpr are also ce oma ce
dnstrmuélbe rtﬂlsu;tably daikeled objects)diy ACUMEN diaswmigndes iOthectypes of assays

dher  fr mrrul |ceIIuI ani.sns _gnd tissue
and Pﬁlﬁ!ﬁy ?—fe feed W%P%? %@Iq@?e aa' singl e
cell organi sns such as yeast (e.g. s. ponbe or s.
cerevisiae), or a &@ocaryotl c cell culture, é)referabl

For thecahoaecﬁcr@er@ag imethed 0§ Usa it Supfsfersedif the Kir 6.2 gietein comprises
or h% o@%'ﬁbpeacgeh{iﬁ@ g{’gEgijL[%: N62§W§ ro‘rgﬁﬁl% %\Jﬁ%spre?élrf?éb fthe

protdenatfi'agnmnisaccahﬁng)t@ttw abduermefhdde@raﬁdnd@mﬁns@aloemalsahe sequence
acccga' tE%%bf I ca%og oF %f Tﬂgtnltj.nrc eic gmocacc%lrcp (hgg rtrgltheecgllagvse 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 ID 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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fromcells or tissue, as well as the preparation of
cell- or tissue extracts is well known to the person
wobooske1ik8 in the art (see e.g. al so the standardI/EP2005/009270

literature |isted bel ow). The presence of the am no

aci d exchange can e.g. be determ ned by anal yzing the

genom ¢ DNA of the individual. Suitable techniques are

well known in the art and conprise, e.g.: Different

PCR t echni ques, chip hybridization, slot / dot or

Sout hern blotting. PCR (polynerase chain reaction) is
prediSpdshtion tof corbRsk) Hedivediteade. SRl E% érlﬂﬁosé’tﬁg'e&b ange from the wild

anplification of sequence stretches having nuc % oT

typediasigalili eandie airmntypeqliémpeefemed hthe mmdac;d exchanges at

postf i 24 b1 ity TR lo R SRS IHEA T b

dlffemwmm thdse dfehewild tpe @mifo laBiIENGIURS drid \$a133$eseséectlvely Thus,
agnent of the pol ynucl eotide to be anplified is
s pralsTeRh

dhanerpqlar o basinagRR ACKdS PhredsAt nasdian 23 instead of the
acudfceéf&"t‘érﬂrfﬁtzs e@“ﬁk@@eﬁ' n?c%ﬁvg {én‘@dlt, g'o? aﬁ? did EHM%] acid, especially

endonuc nown seq
Lysife (Lys, Ky eWith respectuplpedition 337 \theremdthefwntdegq:iwprlde carries

the RSPREGL 2 gaciic VAR Ve, U B s taed dfioaRniar fiins acid with a

side @hhfrethanis ﬁ\@F&JbuRWﬂan e of GaMhé | é‘Ba&@%‘r‘%@ﬁ?c bhitd'4eid is placed
surrounded by two” known sequences t he known

at p@lﬂ%a%d\ﬂereamf@abrye areapelariamise aoidiwih@esidechbin that is more

bulky lﬂ%}(r?ﬁ\ rréijg @%&ﬁ&&b&?% ﬁgn Sg?vg,pgn I%?ep&%tsﬁf fiis invention.

Mossﬁmf@m@@ enfbodirnents, offth@ abogé héﬁtﬁaﬁi l‘:@mﬂﬁﬁe Wh¥lants carrying a
are use i C

Lys%ﬁbpe%ﬁm é?»yafﬂ'a)e Kié-: %e@@éﬁbené$qlew@ﬂeet Ppalﬁpﬁg%?ﬂmf the Kir6.2.

pol ynucl eoti de sequence to be anplified. The
pol ynucl eoti de tenplate can either be DNA or RNA. The
Due po theewsbhlecoftthe rgeaatie abde, there are sBvegalepasisitalitibsdf nucleotide
at e .and. e at ed, under. defi ned a

exchaBaRe Fr N s, e atave amiER A 5chdtiesy T Be GeDgtic Sods is well

knovﬂ@kfbﬁ?éféﬁeﬁﬁe( sbé BRo ADOrte @k ﬁnemmlér@@egwfwe B\, 8 edition).
enpl ate and produci ng conpl enentary

Wlthrfelsymtdp@@nma @cithpositigie Baen th@h@lyperptt@s dlae exehanged komgGlutamic

Acid B R 8o B RSk By LRI e, gre o the
positieng @7\168£9r glithe d@amg@@mewo&im@@w@noaﬂa 1.0Vith respect to

t hat, of the te | ate strand. By chosing defined
aminQ-3¢id MOskion33 7/, LR)ﬁl“Ffl?rﬁ‘Q@thﬂf& ""Géf)ﬁﬁ‘%aﬁfém'epm gan be

caus%'a%)pél ca% nARb1i&S B bh&®r bBIreSM ﬁe é)"bsltfo'ﬂafOQ@r & 1 W@Fﬁ@ DNA sequence

peri‘o y, a sequence o aturation / annealing /
accapdingrte rsE€atiDdvo st. @Jece sagstatadaakale, cattain typaabéammo acid

excHaBRER aif pb Fred o eratred wifl Bpntds alne Pudbatidib paayenee are aiso

thos@icleotife exeRasgey bésbﬂiﬁ@qh L preféeéd RIS HEidtd@Ranges. Even
W t hout destroying the pol ynerase, heat-stabl e enzynes,

morg\praferred arathase meqleﬂitd@t nges Hiajtiead taoan € 23K exhange from
GlutéMﬁﬁc Azid 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 G67A (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 respective
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Taqg- DNA pol ynerase (DNA pol ynerase from thernus

aquaticus), PFU etc, both commercially avail able from
waledobezaes suppliers, are used. The choi ce of BCI/ERHE009270

pol ynmer ases depends on the purpose of use (e.g. for

cl oning by PCR, polynerases wth proofreading

capabilities, such as PFU are preferably chosen) and

bel ongs to the skills of the erson of the art. A

typi cal PCR reaction conprises the pol ynucl eoti de

tenplate (e.g. 0,01 to 20 ng), two suitable priners

nucleotides mmueﬂrtergﬁndmc@feqeegce afféctiny thedvhPRCdbid s@&ﬂ'@ﬁce at
on atl on, of 200mM each), 1 to
905%8 %3 °rt 71W"UW th?%% 2 PRI st abl e pol ymar ase,
such as Taq. Typical conponents and buffers are well

known to the person of skill in the art and commonly
Accarding é@lpeefbyredcﬂm’eomnwnts ophe differeiBuadpenits op pregang invention, the

o 001 S RPE B, AR SRS Bl s ' et

typeallSdigbete® hidlitls) 1R1saklka efé%diifftﬁ r
P suf:(h as MAG Bi ot»éch etc. qiEr)NA Z c%‘ﬂén??z?égsdrﬁﬂﬁegse 's angina

Pecto®A t enpl at es can be gener at ed by means of well known
standard procedures (see, e.g. the bel ow standard
literature) and can al so be purchased from commerci al

It is sdpahtageeus sifithle arainidr auie eacivar St osigeN23 |§tr§m Glu to Lys'and/or
t hods for r epar atl on._of _bi ol O?I cal _sanp

if th% am'a? ﬁPH’ge’éfé’ﬁBHE @t pRAICAN7/1s FronrNAT e [Ther & S?ﬂ"@leelﬁ pyeferably

an I%IStééeérbté‘iﬁ‘%\‘Vr\ubl&ct &6d 24 hlSkﬁ%@CE?éﬁﬁ@%‘% Cﬁgl ecEFge extract or a

nbr ook , Current oto
cell.Bt 5l algy pafepedt iEthe Sanplede isolatedrfiimdhe bumanreddy. r ed
enbodi nent of the invention, the presence of the am no
aci d exchange is determned by a nethod consisting of

AnotHergpeRtictl drabddifen® of i MdehtiGPRsfe toRIrRPSN thB AoV Fhethods,
an individual a biological sanple containing genomc

whergip the presenceaf Kirgr e *%*é@@dfmé(lr%m&%u s d@tednmdtmyhe sample.
The%%@%? %glnlr@é {Baéagsbl(ﬁg%lb I(é%éﬁ glgﬁat }li‘igf?)i)&?# H@[ﬁ% thﬁiéwtlssue

extrattaren seliyjand tbe sgmpde s pr:eterablwpbleteﬂ fr@ml ths)hurrtéTebody.
genom ¢ DNAfrom the sanple according to a) has to be
isolated or. at least partially purified g.

Bloleg'iebn thbfeifal 8Ad %ﬁm@%.egﬂ s\énﬁﬁfbg%gﬁglster égn%en? ?&easr%snefor parts of

CR reacti on usi rrners a
tnssqﬁ)DIyW@@hedeJQd bramdynem liveongpiesn, dgdmewdaeartubloedtveseels etc.),

pre BB KRFEY e HENEH ke i Fide BB b6 vt incluing o
hurmah. U@@rupif@é'd@e%l@éllsefrom a cell culture, preferably a eukaryotic cell culture
comprising cells derived either from multicellular organisms and tissue (such as Hel A,
CHO, COS, SF9 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. Cells and
samples derived from tissue can be gained by well-known techniques, such as taking

of blood, tissue punction or surgical techniques. 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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h. Sequencing of the pol ynucl eotide fragnent according
toc). Wth respect to the genomc Kir6.2 sequence
waementilezgy to SEQ ID No. 13 the above "corr espp@mdEPI0S/009270
positions” within the genom c sequence are
5657106/ 5657107/ 5657108 and 5657978/ 5657979/ 5657980,
respectively (see figure 8). The presence of one or
nore nucl eoti de exchanges i n Ishe genom ¢ sequence
| eading to one or nore of the above ami no acid
exchanges in the protein can then be identified
ThegsteSsrbeef the drRrhcid éﬁ@i@h’r@eocféhc@.gu b8 YetEmiined By Hhalyzing the
| abel ed sequencing priners and perform ng
genamioPAH elthgindividuabSuitable teebniques dse el korovet intthe art and

comp387% B DR RETR S A R, BB M Rlrafitne Po  uBEr Sbiithern
blottincagnent bel ongs to the abilities of the person with
skills in the art. For reference, see for exanple

S_anbrook et al., or Current Protocols in Ml e_cul ar
£0r r e
POREURMacE it & S bRl LR b spocic

ampﬁﬁmthm@fa&eweppeisﬁl}emr(%mwmgsnweam?strehﬂvms iofiknown sequence in
.Ger D). . Prefer at least one of the pringers , .

theiE BB K- GERseer 19 REPIGS Sgh Seapoat s Nt idbe
seqidrbe Pthé T régiGH%%é‘ge@éi{c@rto%@éﬁnmﬁfﬁpls%ov{fﬁ GREHlS Rse, a

to anot her preferred enbodi nent of resen

fragment af thenpolymieclpetidasiedee amplified isntiorke generated firsh (tbisi can be done

rQ) IS . i Ssting. of e

oy GHREH B R e BTPAS  sBlcfRLLEABD). N, a o
moleauk af Rhogn ceyaenss (wtlinked R isosouplddNG the. 3 lewd et thegeneeated

chrompsongal DNA fromt he s_n;xle according to a). c . .
po|ynHﬁlset'$¢ E?%ggwqqt byneanset 3 EQ %e (sugh ranT‘kE%A ligagenavhich is

i, i ADAV S ; :

compETERYY gE&aulb b Bl oRERTe PRty Sdterk i s
surrexdeathby wb Eadwngegoeooces, dne Boownd -segiuenaeiand JHthiecknown linker

soa R IAGRUBA A DA o8 bk 5 B 4 @t
PCRVYRIPCRZat i on can be visualized according to standard

met hods such as autoradi ography or fluorescence using
probes | abel ed accordingly. The presence or absence of

For ABBAP s S RLARRA b e, B RS SrhAy PR es
(“prieds 9 fare @sed, whiehltire Gothpbernertany tathet sezjueheeistietthicsi feaing the
poDHEIERGRE BEAUETieniM by MPfed HinepkeVaneiSatidp fsaplaiscsan either be
DN/ BFRNE & Helprirershire"theh Zahk AR dRB the st 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 template and producing complementary DNA polynucleotides), thus leading to
the generation of hew 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 polynucleotide of interest. In order to be able to
apply the necessary temperatures for denaturation without destroying the polymerase,
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or intensities of control sanples containing wild type

genom ¢ DNA. |sol ated pol ynucl eoti des and
wobaiogozmies eot i des can be used for hybridi zi ng BCT/EP2005/009270

different conditions of stringency. Stringency

descri bes reaction conditions that influence the

specificity of hybridisation or annealing of two

singl e stranded nucl ei ¢ aci d1fol ecul es. Stringency,

and thus specificity of a reaction depends, inter

alia, of the tenperature and buffer-conditions used

heat stable émme@melﬁbreram@@hpaaﬂnég as Higeas95eCtahd hdfe, such as
Taq . be increased by increasing the reaction
TQJ?@

ohtueasg{ BN PPWW?%fr@ﬁétheﬂﬁugta%'ﬁgclhﬁ)OPFUﬁC both
d.th
com ISR 1P IRp i oY L EnLE: e
polymesagdsedepénds dnyb‘re pkunpalse ofl use (@gr farroiesing by rRIDIm polymerases
ure in xSSCso . Conditions of hig
with YOS RALG CabAbitas Suop BSETHL /e Brefaranl, chesa & balongs o the

Sk,"@gﬁhlerb(ﬂ,bpggsgﬁeag,q 0, 1% SDS sol ution. Hybridisation
under conditions of stringency within the different

aspects of present invention is preferably understood

A s A s e G Rl o B 5450 ), o

| suitéryéc% ?ﬂﬁiéfﬁé Gftd E6ndentasn ofb. g5®Cz kebow teaeh)a@mﬁaié {A9a0r

ing tenperature of the duplex consisting of
conagintrgtion of ecg. |2ﬂ@pi%dasha)nﬂlte 2havirMdaC12narachd tmaIOtuumtg of a heat-stable
eratu

foIIovvl g u g}l st ood t
polyEARR muith st Sthi TRICH RORBRRERTE anchRieis 31g prelliownyjo the
persoRDf skifih @@é‘bﬁ%d&%rﬁ%ﬁ \Xas a5laBBa/ By c@ﬁﬂ?éréfa?guﬁﬁle'ﬂ?n

or hering sperm DNA hing for 10 mnutes 1n
2xSSC at roomterrperature 3) Washing for 30 mnutes

suigile BERTTp Sahitheae ettt ek o sReif sTbtiesis aqqrapg to wen

knovdﬂ thGbrbl@gSﬁdﬁ pAfhent ard alsoidontndrcrsiy/ &aﬂ&ﬁl@ﬁayﬁﬂlﬁéfé}@supphers
in the case of oligonucleotides: 5C below the

Sucr‘a\%wpn@'olt%%‘icat ure). digonucleotides are
pol ynucl eoti de and preferably DNA-fragnents having a
length of 15 to 30, preferably 20 nucl eoti des. The

D NAaame 8NAn tero platesy, alsor DNA tempéates nad becgeredategl yomebas of well

o SRR Pronselreiee 80 HiheludiandirblicraindAntica aiso be
purcAhs&Pfrof Eothhitiitial Suphblies, 20sh 28Pophatd and S%a@édéﬁeeétc
accordingly. 20xSSC consists of 3M NaCl/0

Na-Citrate x2H2O. Before perform ng of a hybrldl sation

Metﬁoeo%cftoir tHe pitel?J% reﬁ%ry MEI%SIciaF' g&mﬁfe%’ cdrrtaiWﬁ{bI &éjno‘ﬂf\ltc% NA (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. If 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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perform ng el ectrophoretic separation (then: Southern

Bl ot (DNA) or Northern Blot (RNA)) or w thout
webmevzphoreti c separation (then: slot or dotpr@/BPIN5/009270

transferred to a suitable nenbrane, e.g. a nylon or

nitrocel | ul ose nmenbrane. Hybri di sauion is perforned

using a suitably | abelled probe. Suitable |abelling

techni ques are e.g. radioactilZe |abelling or |abelling

usi ng fluorescence dyes. The probe is a single

stranded pol yri bo- or pol ydesoxyri bonucl eoti de bei ng

single ﬁbﬁﬁ!h@eéérﬁ‘;ﬁblﬁc@b}d{né)fo Q?hé‘gtdiﬁé‘?édléigggﬂ%?east partially

stranded and havi ng been nade single stran

denat ur BYTiRE. Thi s probe binds to the DNA or RNA

{ d stat
moand opipEGatsh & £ BobRuseli® sBGhENS By Befns el CBgeaction
| nmrobi | ugied peimers Gibig tovamblify 4 pu@huéléoﬁdéfraéfﬁéfﬁebﬁwﬂsmg those
Chi ps, etc. r on.a sujitable nenbrane (e

g.
Ni t r oceNHelpalide pRgitions af the: grNCis kit BiseqreRceithatsorrespond to
sl ot bI t
SLot D1 Boaof oY eafeaRol B0SACALP 1 rind Byl deience.
sui t dbl Seauemsing of the polyhidlectids fraymeat adgdrdimgdo c).
ot hers suitable forSouthern Blots) afterwards.
Suitabl e chips or nenbranes, as well as according

Withidspeéistodhe geRbmik RRBI2 & 1l
I aboee mgt hog SllJch as &qdﬁ’&eﬁcﬁg@ﬁ% }%EEC?D[)[? No: H@the above

“corigspeadingarositianst within, thergengenic seauence are he ar t (f or

565‘7‘%&?5%7@357% r%gég‘é ﬁa %gg%'{eés)]gzﬂbe%ﬁ%e rr?%éﬁ gvely (see figure

8). probes is well known in the art (see for exanple,
Sanbrook et al., or Current Protocols in Mlecular
Bi ol ogy). The sane holds true for the preparation of

. . o . _
o 5 ARG Aol LAY 11 RGP i
to orguot aiore of theealypveaaryinor adié exchangeshinghe ipratein can thencbaidentified
of th t.h .
acodinBdB PR RN BRI ORI RS d6 LSGHROTBY SBGRENGRG Primers and
perf&?rﬁlﬁ@a@%réﬂ%%piﬂ@é]% 1@é%rﬁ9tllcjdé9écﬂdheoﬁﬁé 'sitfhafbﬁq uence

har bouri ng at | east one nucl eoti de exchange ing to
one of the above am no acid exchanges at position 23

The@@ cﬂoﬁ)rane exaﬁ% pltn#\g[){for%ga pﬂﬁ%tﬁ)e o?{h%%'(?%e

es are e prob coverin
polynumiéetIde ﬂagﬁienpbelbhgs &e thy dbumyes of megwrsorﬁthh“élkﬂls in the art. For

refelRpie, o IR SPAIENGOK Rt A e TOIRACH R Mplecular Biology.
The §thear%l83 irﬁ@h&‘ t%R?fe%RFat%Mf SERP¥AMERS, WHicREAn a9 be ordered

onprise, e. echni ques, chi'p hybridization
frommommatmelrsuplallem (sngh aAcM@aalorg Mmlaamdweﬁermaﬂw)r Peaferably, at

eas{ee G b SroRRg I SEGIPINA R0 & & FRRIGRsee Fio. 5

for sequBMding ABdAT apepiFicatiomg of the

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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follow ng steps: a. Providing a biological sanple

containing RNA froman individual. b. If the RNAis
wmoedocherike directly anal yzed (such as, e.g. byPaEEP®0®609270

in-situ PCR) the RNA is isolated or at |least partially

purified fromthe sanple according to a). c.

Anmplification of a polynucleotide fragnent by neans of

an RTPCR reaction using prinds able to anplify a

pol ynucl eoti de fragnment conprising positions 67 and /

or 1009 of the Kir6.2 cDNA sequence d . Sequenci ng of

the pel Wlbﬁmgbﬁﬂh NEeREHIizeRCDRIAIO AW of Mote T{S}?es able to bind to

sequenci ng can fornmed according to stg

pr ocedutfgK 'rﬁrr?esemma harbpuring Pnetes naesiestudientide exchanges

?fﬂgfgg%ﬂ%ﬁf ?rg%‘IB(r) ggfh fbﬁ%lc? ?Fr&r?(? g‘é‘a %ﬁgﬁgg%wltﬁw higher affinity

nucl eot thtesto thbavilal typeidies. @Be@heaae enaér Stringent EBHdRtions.
nucl eotide exchanges in the Kir6.2 coding sequence

| eading to an am no acid exchange at position 337

TheEH%’rl@fzaﬁ@n 'c@ntﬂéﬂné(uélﬁea FUcBHhG 16 Qfénbg?d‘n%?h&fé I&?éﬂ fed

anal yzi ng the gai ned sequente and conpari ng

autqraelomaphytqrpfblqnescenzewmganmeﬂmeled @iccerdimgly desi gn
of suitable prinmers is well known in the art (see for
exanpl e, Sanbrook et al., or Current Protocols in

Thel‘pﬁéﬁ@nde&br dsneg)f a ﬂﬁtﬁecﬁﬁi@eiﬁﬂaﬂ elif Hie ?@ﬁoﬁ\l%,eKer 2 Sequence
%ratlon of said priners, WhIC are al'so avail

lead ARG A& @XehaNge ¢ PPsiinR B34 Anvkerazi imthe Kir6. 2 protem can

S e e

stenprairig fodmtthe pltiet Qampleswghereqmmpamdsuoahe|hygnmzatlbm patern and /
69 an / or positions 1009 to 101 1, Preferred
or "ﬁ?n%%%o il s ?@@W&%Wﬂ@&&eo@wm@ I D Nos
9to 12. Accordlng to anot her preferred enbodi nent of
t he present invention, the presence of the am no acid
Isolated pohyeiclestides andi qﬁleanbgieatmm eanibe espdifei mypristizing at different

Coniﬁéﬁ%é #8Rofh00'e cont ai ning RNA T rom an i ndi vi dual

I solating RNA fromthe sanple accord| ng to a). c.

Irmob|I|Z|n the RNA on_a carrier. br|d|Z|ngthe_ )
Str 'ﬁQﬁ%MlqeisﬁﬁQPWCf'@” SRBAEPNEMha 'bfr“!ﬁi‘é? thgispecificity atihybridisation

or af gg_rng%fmmsle SRaAHEY AR iciCalii ok e §RHIGRACH Undthus

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
0,1xSSC 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 sample 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 oligonucleotide and sample (annealing
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pol ypepti de harbouri ng another am no acid than
Gutamnic Acid at position 23 and/or Valine at
w@omsoeTes 337 of the with higher affinity thanP¢DEP2005/009270
Kir6.2 RNA coding for a Kir6.2 pol ypeptide harbouring
GQutamnic Acid at position 23 and/or Valine at
position 337. The hybridization can be visualized
according to standard procedu®es such as
aut or adi ography or fluorescence inmagi ng using
accordingly | abel ed probes. The presence or absence of
a Bandimeiting ¢erdjseran@aren the fdfloling uRGENSRSHSRVES Bfonyms) over

| eadi ng &8 an_am no_aci d excha$e at position 337

an81at T 30mM s pkl 76, IMNackilte S8, 11080 DextrastSulfate,ed)5 mg/mi
by L YSd . i ' pattern and / or

Si Sﬁgﬁwﬁ é%@ﬁ?@ggn%)(&%ﬁ?ﬁt to that of a control
Zakashing fardhinmytes 6225 9C laitrygre tBMBerdtoee.RNA can for

U PVBRSinS Tt e RO PESGIS: TSl BoRo'G (onin thasase of
PUbligdhrIERtldeBRE F( YefigitHy M né‘feﬁ)p%ﬁ)tp | e menbrane

after performng gel electrophorésis ern

4 ¥ashing for 38y mimstes i, dxSSE/Q,18.SDBat IG5 Er(at i the case of
li st T ' d desi f sui tabl b

1 <Ol R ttes 3 RERYE el BiheRn B BRRUS) Saror ok et
al

, ., or Current Protocols in Mlecular Biology). The
) sané holds true for the preparation of said probes,
Oliggpucigotiges aeRplyuglectisleand praferakicPNAsfragmepis kawng a length of

h . . . tah .

15 B A e e R R e R bp st & Uefipnd

accatding. t2 thelforsrada dime2)c mmmbesiof AI) st 4x omembér 6foG68)°C.
and/ or positions 1009 to 101 1 harbouring at |east one
nucl eoti de exchange | eading to one of the above am no

For geipdrifig Gh2xsiSs dtla GagSECo0r 43y dmkkr kiﬁc‘% oP88Id Hﬂlﬁioﬁ’ﬁye.g.f a 20x
The p f the

the Kir6.2 protein. resence o am no aci
SSCes@ntionyis diutedireenrdinglie 2OxESteconsjstamdi3jt Nag/0tEM Na-Citrate
x2H§5°t eone of the individual (i.e. the proteins
Xpressed within the individual). Suitable techniques
are well known in the art and conprise, e.g.:

Proteom ¢ chi p, anal ysi s, inmunohistol ogical or
BefarereHBEREG ' NYRIirAtionegartieimthe aobiniclastides gre.tif wanted after
A |
perf Ry FiafHophGretk; derdrqriic o Bof (BRRTF Noktlef Blot
(RNAY covdthogt etecinophheaticsepheationd therh sdbtrorrndot @lot) Heansferred to a
esence of the am

L present. invention,  the p o acid_
suitdBl FiErane. 8 & orber B OSSO mesebrges [gridauion is
perféeitsd 8§ihg @ SUiitablielabelidPpidhe. SuRBBle Iabelfhg Y HIKLER are e.g.

_bi ol ogi cal sanpl'e containing protein from an
radioactive Tabelling or labelling using fluorescence dyes. The probe is a single
stranded polyribo- or polydesoxyribonucleotide being single stranded naturally or being
usually double 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 slot blots) or it can be transferred to a gel matrix, separated electrophoretically

and blotted to a suitable membrane (e.g. Nitrocellulose, Nylon or others suitable for
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i ndividual.b. Isolating the protein fromthe sanple

according to a) c¢c. Imobilizing it on a carrier. d.
weooboziesrg a bi nding reaction with an anti bodgCEBP®0$/609270

bind with higher affinity to Kir6.2 harbouring another

amno acid than Qutamnic Acid at position 23 and/or

than Valine at position 337 of its pol ypeptide chain

than to a Kir6.2 harbouring @utaninic Acid at

position 337 and/or Valine at position 337 of its

pol ypepti de chain (under conditions not allow ng for

Souttiend iBigts) afteMaiUS’PSuMblé ehips@r rémnbransy) abeﬁéll as according

rgcf?é % Maki ng Vi Si Ietheblndln of
met @d& {'Bn?we "p)ﬂaﬁ%'rafﬁo Beart. Wa@a«me @etbepdsfasecleas Chip
t .
oo g 8L OF P thR BRSE B R AR B it ffor Rerence, i
is e.gutafeéredio meshtetaibtaellstm!rbemw or anot her type of
carrier, such as an ELISA plate. The protein can al so
be put on a gel, and be transferred to and i nmobilized

The @RoReCaHd ueéughwgb.t@@e Probid BRIE KRS Bk &t Fﬁe foFkexample,
el ectrophoresis has been perfornmed (Western Blot).

Samk¢eek 6t aly Qr&wé@ntd?f@tms ior Mpleculat Bialogy). et samhe hhlsls true for

e B5REpe  Bt UB 2085 Al 1B By bl sumters

sucl'ca@MétaBmm Mamhﬁléd? IGermarng) SS¢ifble & e.gr any Brotie with a higher
tolo npl e fraom an i ndi vi dual b. Performn
afflngygq %

iC
faf@scﬁqngm'w 2 RCHRNISRAMBNTIRI thoss Receptide positions

whichf &Jgﬁé %an lﬂo‘gﬂoﬁﬂ@ﬁé@@g W’%ﬁﬁ({q@? @ﬁgi ﬂﬂe{kﬁ;dmg
sequanaerharboupmg at least 839 nutleptide patiyqregs Ieaehrrgml ang dfsthe above

n ut n1n c.Aci t n 337
amingafig|SXGBaRaeS B PP 2 AnsTPraosited ST orBaTk S Braiehn.
Suutémeqﬁbbwaﬁb for @xanmph pﬂ:lHa‘b‘N eaveritg thbrgénaamé Autleetidé Mipletts

ty Kir6.2 protein or at least wth nmuch | ess
acchmgriptfggpre@ Maki ng vi sible the binding of the
antibody to the protein; (e.g. by neans of a | abel ed
first or secondary antibody). The presence or absence
The qfrei;éwce’mf e aminaractd‘lemcMgéecm ralse be etesmaingd i yg analyzing the

| abel ed hi I th ,
RNA A e el Satablleanistien s el gmanm bear Sakgpprise, €.
RT réeﬁgtegﬁmaae@'@m;ghgm.é@&.oﬁ%@weﬁhéﬁmno&ﬁ@t ed with a
noc I rst ant y

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

d. Sequencing of the polynucleotide fragment according to c).
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or antiserum (i.e. a first antibody or antiserumthat

is not reactive for Kir6.2 harboring the nutation, or
woemehs7izg th Kir6.2 harboring the nutation to BCTER1905/009270

| esser extent than the specific first antibody or

antiserum) or a first antibody specific for the wild

type Kir6.2 protein and / or a control sanple which is

known to contain only the wil2d type Kir6.2 protein).

The detection of the binding is preferably perforned

by means of i munohi stochem cal or i munor adi ol ogi cal

met hods. According to a preferred enbodi ment of the

above nethods, the am no aci d exchange at position 23
TheSeqERANGICAN(RA p@i&gfﬁagd aeparding tpistandagd @@omdwes r Bk visualization

of e g o8 S RALE IRERANT, B e BBIbIRER B {sabe o AlbreReing or
radiwpﬂyetyslabéleprmimens ormueiedtidles. t he coronary heart

di sease is preferably a coronary artery di sease, and
it is yet nore preferred, if it is angina pectoris.

Thel’b@éﬁrﬂier& dsehee 0p %helflfr?ﬁ&@ rﬁﬁlé“dﬂb‘édé%%ﬁeg in HKir6.2 coding

fferent aspects of the present 1nventio
seqtpﬁmelaeélngfto lény @ninoacickexehandg: at positian aSY/andmesS in the Kir6.2

oS e e B B SR g

the wild glpesKied.2tdequhed. 2 gene) and / or Kir6. 2-337-11
(Kir6.2 protein variants having |sol eucine (1) at

position 337 of the protein as a consequence of a

The wslc)%osdod&e MSFQG.EABI& B ﬁgeré@é \WFﬂ"kh@Wﬁ%n e %R?ggﬁ 'fcgré%(ample,

ene rm ne sa e sanp
Samdmgols etpl. ,eordourrentr? nogpdéis i Molwukaxn Biology). ﬁ'ehermwehbldsetrue for

the BiRpb SRR SH] hrims 8 S5 P 2Nl (8 oraSPIaR) suppliers

sucrf 85 MétSdehS mmyﬁédo@éfmy i Stitable .§él bt QF& %nﬁi@%@k 86le to
depend on the applied detec i on met hod™and are

amplifysa pplyguelgptidegpmpsisingeatleast a part gé thexKirgt @obmgj séquence

sparifihy Bpp ol 87 B 804 L3rbdifihs 1048 e Fo T Rt primers are for

exarhpRDBose wecoing SECSIDENos Yot s PCR, array
techni ques on nucleic acid or protein basis,

i mmunohi st ol ogi cal or imunochem cal techni ques using

AcaSii Safer JRR A SDoRRIM It PRt AR dresence of

the amotuatid excoangaiistdeierniped byra etisochoomarisingadicessisting of the
| anti sera. Wth respect to such techniques it is e.qg.
f°'°Wé'?9e§tPBE to the literature |isted bel ow. Another

aspect of 4 hprdviyiggtd &Blo@mﬂgéﬁfﬁ)l@cérﬂéhuﬁ RN#Ofrom an individual.
testing the presence of another am no acid than

d ut am ni ®. Asotating RNAifrerahe saapie aceardingder®r ani no

o ho QLB B AR T salie® 102

kit d. Hybridizing 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 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.
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contains at |east a neans for the detection of said
presence within the protein. In the context of the
w@e®seriti2zg nvention, a kit of parts (in short feCTEPI00$/09270
i s understood to be any conbi nati on of the conponents
identified in this application, which are conbi ned,
coexi sting spatially, to a functional unit, wherein
the kit can contain further aénponents The neans can
e.g. be an antibody discrimnating in its binding
characteristics between Kir6.2 harbouring G utamnic
The )wbddlaatlcpmsam bervidliaed accoidig twestahd@esprocefuR’ siRRts
ei n _harbouring another amno acid than
autofaopfy Bt ALBiPaepnie Tiontl B GAcIsamon BRsles probes
position 337. The nanufacture of specific antibodies

is well known in the art. For reference, it is e.qg.
The pEgseince®rabsenee pf asuslantidelsxshange il tm KiMb2axding Sequence

IeadinﬁttBraGﬁf dﬁrmrﬁhaélé e%gﬁalﬁﬁ% ;?tﬂééﬁ gﬁ?gpﬁ d@aﬁ@%%aﬁ \tlaroteln can

thenlbmgaatmmebttfyf analysietof the bybrﬂﬁiéﬂvri’fbé’tﬂarh h;hdtw &Cﬂ@}i’al HMensity and
reactions and the |ik is al

Come%f"t%?%ﬁ?art qrf]%sfifmed sample %?ntﬁwe'\w5t§6(ls\utldiyag Pd\l/hanual
The R'NA°' BSS fordxerhie idiechy! Be%ﬁfcﬁﬁlfz@e‘accfrﬁg%h!po&gg@?g% % aﬁ{t‘%ble

fer compositions, LPeare |
meﬁﬂ)r@m@befqredhybndlrzptlm, arht;camabewt snangeimatpiachnd bloed & a

suitaB Bnttane 28t PRy Aok Eactiephefis Mortharimifingy For

referefe 86é & ¢.2hé GiferBrfremiseddiglyype Kir6.2 and Kir6. 2
har bouri ng an am no aci d exchange at position 23

and/or 337. Such an antibody can e.g. bind w th higher
The eﬁéib@'a@& Qos £ 6%5%8@%&%'?@59@!!%@)’?\"\:\) t%(g ﬂssgr{ar example,

Samb/rddk dtialher Calrfant Prytocolsdndslecunar Biokbgy)NEhé €afne holds true for
fre arjants with resgect to position 23 and / or

the paeRalafion gf SBIORIDRRT AAlsN are AisoA AR freimtsasympEal sppliers
such' JECM@ﬂioh thaH%sh@at G'é'rﬁwa ?lﬁhﬂ)l@ ﬂﬁ%‘ )9‘355{6 ﬁ?&ﬁ& ivith 2PhiGher

to detect specifically one
affinipy toca padidf jhe K|r6c21RNz9{ s@querwecbprmmmwpasmgnmﬁvyo B9eand/or

Wi | I i_ncl uded bl I
positeCH AR PR ol B8RP e kB RSB AR 3B one o
the aboygainsiho alcidl &Xetiamges = pekiibn 213 mﬁéﬁééémér?%?%‘f%é RIr6.2

perform ng the detection techni que of choice (such as

protgi.ot ei n bl ots, array techniques or other imunol ogi cal
or i nmunohi st ochem' cal techni ques) can be included,
too. The access to or manufacture of suitable
The preisehoel ioé theaarirtdhacid leachangd cars afsol b@dem&mﬂby/analyzmg the

protearie Ok BRdBONITLER & i PIRIE S SXBr sl WD 456 icaviclan. Sutable
techr‘ﬂ&ééé afk \%nl ﬂha@mqn %ﬁé‘ﬁhea’ridsédrﬁ&nées eCQ TPRStebAi &rxh.ﬁ nalysis,

performed by fferent suppliers, 'suth as Bio
immuihiginlogioad prrmnmunmlmmmal mpeaueeffrctm @roteire el on tissue samples

or WESRHTBitt a?\aﬁy%séts. H)F reffé)rrentcg S|tt|'s r9<g’f<-3trrrc]a% 8! es%r}ﬁe I|9eraf3hre 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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variation in the Kir6.2 nucl eoti de sequence on one or
both alleles of the Kir6.2 gene leading to a Kir6.2
w@ologpents de sequence har bouri ng anot her am noP@EP2005/009270
than Qutamnic Acid at position 23 and/or another
am no acid than Valine at position 337 in the Kir6.2
protein, wherein the kit contains at |east a neans for
the detection of said variati2dn in the nucl eotide
sequence. Another neans is e.g. a suitable sequencing
primer or a primer set for the specific anplification
of DNA or MNA gbolafihy thd prbt&iRgrdf i
set for the anplifi C_g_.t_i otr)} of g?\cli@gl?e %ﬂlﬁ%gé}gg% 391%@2{)2
har bour i ng €a mlfupekiliziag itwhsa cagier23 and/ or 337. The

chot : e of and asgess 5@@?%&@ 'ag%ﬁ[:o:q';@ﬁrgpnaa%%o% able to bind

anpl i fication ofittchigher affinitgte K6 harbdariagidnotheradmino acid
t he person of sFi [1..in the ar %see_ e. % prinmers and
condi tions accdhdd @uigginic a8l pesitiop B Andderthan Valine at

necessary rea i ; l i . .
y 9 Wlolfn%'&wgfr lfs‘)ﬁ&ygﬁ%@%%ﬁ‘ﬁﬂ g’ﬁ@%& Kir6.2 harbouring

reaction or the anplification,
buf fers, nucl edslutisinist Acid @ poaition 387 amd/budating at pbsition 337 of

test kit (see g.g. . priners and conditiqgns according to .
exanpl e 2). It?ﬁsg%@?@a\@ﬁf%wé,Copg't'f’ﬂﬁ”F???ﬁipw'%g for binding
contai ns an assemildypef pratdin oF With HAEN RIXS! dHaniky)i Mer S

or PCR prinmer sets being specific for different Kir6.2

pol ynor phi s, MaldRg visiile thr bindingelkibesintipoty ée the protein; (e.g.
! P . Py
ot er i ned Avc CYARBaNE ot iatiled hisk apuBdy, B2 taboied spoond

the neans i s aamiibbdyectegi d probe recogni zi ng w | dtype
Kir6.2 and / or Kir6.2 harbouring a nmutation at
position 23 and/or 337. The access to and choi ce of

The gf&éh'i cad 8(‘@):85&(9?;)1 IP@ %ﬁfo%ilﬁ?d% glﬁfgerﬁﬁtr&”%rt§§t5‘ifﬁt§ié‘ ‘r?réeymbrane

choi ce kinds o acid blots, ar
or anatbantygesd carriest Bech as ao EflISAmIpte; dbemrgtedrs rah iaéso be put on a

gel, et e Sof byhpRiBEL R, Savier Tatinas b3RitAER membrane)
aﬁen'dglyeflIew&sb;iharéﬁ@hbs@bekipterf@ﬁnwl(weéf’émf&bgbl y, a set of

ferent probes recognizing different polynorphisns
is included in the test kit. The am no acid at

Accclﬂg ﬁl'gtrtb%t %éf);rﬁr fbg&fefrtﬁe ikélsrb(%c#d’lﬁ\e‘?\? g e re%énﬁﬁg%ltéfg } égg presence

ef'era eferred 11 1

of theemianceidbeéxdhiangeds deternesedibBaanethasi ¢coroprigiig of cohsisting of the
codi sequence. It is also preferred, if the

f°"°WlP(9I%gP§'de sequence of Kir6.2 carries an A at position

1009 gof t FgoGiaftigw h&ﬁﬂygealesarﬁ\smr&h e ih@ivRyu ef erred
enbodi nent, the test kit contains a prinmer set able to

anpl bfy a Resfoyming abindirg feasiienwitrtanantisodyyapledothinhwith

C e o MM (2 MR AR s

Nos. 9 toGldtaminic 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 Kir6.2
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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According to another preferred enbodi nment, the test

kit contains at |east one priner set able to anplify a
w@odognembeot i de fragnment conprising positions PCT/EP2005/009270

5657106/ 7/ 8 and/ or 5657978/ 79/ 80 of the genom c

Kir6.2 sequence according to SEQ ID No. 13. Preferred

prinmers are e.g. those according to SEQID Nos. 9 to

12. According to anot her prefdrred enbodi nent, the

test kit contains one or nore nucleic acid probes

specifically recognizing Kir6.2 genom c DNA or RNA

The\ﬁir;éél.er&:elm‘-‘étﬁéfnbd%f Wﬁmm@éﬂ ﬂ_ﬁn_fl% defReiniid B\}ﬂaﬂ?lyzing the
acid than Qutamnic Acid at position 23 and/or” Val i ne

labeigd histalegieal szwple amercosmparing:ine iotengity obthe signakwith that of a
fothe d j an, j i 16,2 .
conABEAnE 'S AP BREE iy 8yt s amosy

or antiss 'rumo(lhegs fiestchnitibotp oc bnﬁsefmnptb?'t ismdréaltiﬁ fﬁrh@rﬁ.Z harboring
0 epti de se . ~A preferred enbodi nent of the
the 1 Hl%ﬁﬁ 8hR' With&Ki,2 ihég?%'@omﬁi"f‘@t.aﬁ'ﬁalt‘} Bepueiylesser extent than
the seciichir8Bantiboelydr dAtierut i %gygﬁ i '
~_conprising am no aci%gr png)gﬂfegﬁgst gﬁ%EPSQt?@g%’_/me%ltd type
Kir6 Zerotein aadiderta edntdl sample whiaknis rkeosmstot cordainicady thieewlild type
KirG%oéré»PegﬁipeO“ de coding for one of the above K23/1337-
i 'T'6. ol ypeptides or fragnents thereof conprising
positions 23 and 337. A preferred enbodi nent rof the
i nvention concerns an isolated Kir6.2 pol ynucl eoti de

The detastign i the binding i Nefegably perormgadi menas ebf

: | ShAgh: : | i T 7 and 1009

R By o R BB Mefio4E 10 "ana 101 1), or
an isol ated pol ynucl eotide hybridizing to the above

AcoqrBing 1% RE e PgTbElPALRTIDS SORNBIHeIoHS pbetaminoariet exchange

at podHiGNDS WrEANCRS (Wlddjbe) 36 I%gﬁﬂis@l&é g?ef@ﬁbMPﬁ e 46 aéid
fragnent thereof carrying utamni ¢ Acid at position

excieggerat posélomudlhis fream Mad (wildtpe)dp lif. t he pol ypepti de
sequence. A preferred enbodi nent of the invention
concerns an isolated Kir6.2 polypeptide according to

WithSegp &8l tHahd different dsp@eensf rieeeROhvemtia T, itsé Berovadny Reart disease is
acids positions 23 and / or 337. Yet another aspect of

prefenably & Garanasy aftencdiseass. and isis) vat sporgArefastade itit igangina
pect6h ing for one of the above E23/1337- Kir6.2

pol'ypepti des or fragments thereof conprising positions
23 and 337. A preferred enbodi nent of the invention

L e e e AT

inveRtiGh B/ bi8eRes bf KRB -23-ka JK K 2proksif varialshalifPLysine (K) at
positions 68, 69, 1010 and 101 1), or an isol ated

posifien 2w the prateintama canseqipnce af kenugiestidepalygegitameen both

allel% 8“?1%{ lﬁrﬁ%@é@%ﬁ%qw ﬁﬁf—%@?-lpﬂa%Z %%‘t@'ir* VEihtS fnaving

Isoleucine (I) 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
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Anot her aspect of the invention concerns a probe for

the detection of nucleotide variations within the
waKe006/0271gne or RNA conpri sing or consi sting OPCEEP2005/009270

| east 17, preferably 19 to 100 consecutive nucl eoti des

of the Kir6.2 sequence spanning position 67 and / or

1009 of the Kir6.2codi ng sequence or spanning

positions 5657106/ 07/ 08 andRk6r 5657978/ 79/ 80 of the

genom ¢ Kir6.2 sequence. Anot her aspect of the

I nvention concerns prinmers or prinmer sets for the

|dent|ﬂ5’z§’('drf d)ﬁﬁé'r@f‘p@étw@ pdiyraoiphisths! duratdsdeS Rvaeragitaciiiiques on

nucl eotldes conprise at |east p03|t| on
nucleB:?atad@rprQiElnlm}GS,dmmW@rdﬁélqggcakpf gnougeghemical terhnigues using

swtatggr%\ gdlgg%gg plg{é/ 3’833%%8F£o?{%f5s§9ﬁ|737tﬁé59{ 8fq)meQe].‘an'i@ﬁolds true for

['ow n the present
the chéi¥€ Rhd Pod Sctrpdfaduitatle prirmer eetdanall éntlbypdrmnsardf sera. With

several exanples, which ant to |

respact EpBUBT lacBIEBILIE o FFATIIP BRANTRLLS el Relbd: -
pol ynor phi snms at position 23 and at position 337 of
the Kir6.2 protein (NCBlI accession nunber for wld

Anothmmbbbfehhe |Bwufmrcmncbrr5€oa dest kitfay tesstingishe preseinggraf another

ammg@ggizth@géaufafrﬁsns %%Shp&\%ﬁgm?gﬁgﬂgf affino dc de than Valine
at po?ﬁ’ibh%r?ﬁ |ﬁQﬁ‘é’Mr6V2 EFbté'MPRIrB 28p8LKK ol KRb 2L 337 (Imékmn the kit

etes nellitus), nple 1.

contammpbleast a smearys foo e detestion wﬁ&algaﬂ@wrtcem&hlaftﬁe potein.
en S..SC r P
in th%sp%%f thtﬁgrﬁre%rﬁﬁﬁ\?g%o?% 3“ of r{faﬂs 34 dl&;}%ﬂ‘fdorﬁp%t?ﬁs understood to
be arW @(?rﬁblha\f@h loﬂﬁécdﬁnﬁﬁnénf%&t&”&d iKithis. abp\r’efkm which are
I'nclusion criteria have been
comtgnedsapexistiagispptialy, 48 ASuppiional éﬂPL{ ﬁﬁ'iet'” e %\nlﬁg%m&'" further

ry angi ogram Exclusion criteria have been:
Comé%'{ﬁq@gll I I ness other than ACS, chronic non-cardiac

di sease (i.e. rheumatic arthritis) and history of
The E'Q@Qngnc%ﬂ;q ggtﬁégﬁeﬁr\%ggggls&lﬁg%}gﬁ iRy glhﬁﬂpi’cﬁ'@récteristics
betwfé%blKlﬂ?g h'andEﬁngGtharﬁch paidi rﬁdSltBJngﬂﬁednd\AurMadane at position 337

consent’. anple 2 : SNP. d

and aeqreemrotglrdwbanangan@t@rfm'mmdr eatélut%wr\y%ﬂs.ﬁtgosﬂ'on 23
and/BFegﬁ@rp%V\Q %OSIﬁlgI{] %gﬁrﬂqe?{grﬁffaé tifeC6EsHeciEartibotifdd i8well known in

on of a’'nucleotide exchange
the éﬁ HB?Fréfér@ﬁtSe &GE&@&éVé)féiﬂtodhetlltmamredis'@dgteei@wsg’m%\t@ it is

prefqmse?d |f&|2ee K%Efpe@sg?@% Y t@@ af?'? %CE) (Pcéyo r%r Hb?éllhg@“éher contain
sunt#& ?%ge%gg, bttﬁile T CRAGABEAE FOFNG td Gindling 6BERoF RibeNing reactions

det ecti on of nucleotlde exchange at
and RS jike . onis S IicbIO if/indrustions dondhegise (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 amino 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,
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gene sequence with the accession nunber
NTJD09307. Forward pri nmer MLOO09:
WG 10060RETTCCAACAGCATCTTC-3 1(SEQ ID. No.1 1) ReREI/EBR2005/009270
prinmer MLO09: 5I-TGGCTCAGGACAGGGAATC-3 | (SEQ I D.
No. 12) The priners can also be applied for
anplification of Kir6.2 coding sequences. PCR protocol
for anplification: Al reage@és are from Appli ed
Bi osystens (Foster City, USA): 20 ng of genomic DNA, 1
unit of TagCGol d pol ynerase; 1 x Taq pol ynerase buffer;

wheféﬁﬁ)eﬁ% ahtiBddyis able toeict ¥p&diRcalkBha ' Bk RAorphisms;

| ification rrmer pair or sequence see
prac}mlly, i cantiod ﬁngbwbefecpgnzmglomymwdtypamfot@m is-glep dnrluded

ey 00 A RB B, BT ERfo PTHAEERINA) B 36 siont

furth%rﬁove Bﬁsfeboﬁﬁéfaessaﬁﬁmglen& foy pearmgGhy ddlsationtieBknigue of
ec x 2 ¢ eii 95C x . 30sec 56C x 30sec 72 0C x
choug@ haupr ?‘8 Qts, ?‘Z@Xt lqpeé@r)ptggrslgyngnqlogy@p er
|mm3n3h|sfo‘é EHtéél‘f@éH o%?i' B@Wﬁ%gﬂg ooﬁ'hbrgr%E@?io or manufacture
Prot ocol for mnls nc:|ng an etection o
of syiableraniiijodies andtihe cb@gem’ ssefubof necassppy reagients for assembling

test E&%%ﬁ\@?l?gso FOS er@rg}ggfeézr SAh}ﬁ WWHF&?C&UI‘%%I %M%dplegﬁ/gth desired

| bmdﬁ@%lﬁiﬁbt@ﬁsﬁ’ésl @&J’on%@fc@l@%&mmeae&y élﬁéV@ft%uﬁbhér%%é?as

anplification primer 1.Aand | B above); H2O ad

BioTsepd.i Golegne daepamy.am f or sequencing: 96C x 2min x 1
cycle; 96C x 10sec 550C x 10sec 650C x 4min x 30
cycles; 72C x 7min

Another aspect of the invention concerns a test kit for testing the presence of a
variation in the Kir6.2 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 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.

Another means is e.g. a suitable sequencing primer or a primer set for the specific
amplification of DNA or RNA of only wildtype Kir6.2 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 Aaccess 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 amplification, 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 sequencing 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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4C x 30sec x 1 cycle; Analysis of sequencing products:
Sequences were analyzed first with sequencing anal ysis
wae odobozries (Appl i ed Bi osystens, Foster City, USEQT/EP1005/009270
raw data extraction and processed with Phred (base
caller), Phrap (assenbler), Polyphred (SNP caller) and
Consed (results viewer). Phred, Phrap, Polyphred and
Consed are software designed2da WashU by Phil G een
(http:// wwv. genone. washi ngton. edu). The PCR reactions
led to the identification of an 'exchange fromGto A
AcceidintPto éh&ﬂeﬁﬁre?é}‘i'eé éﬂﬁoﬁuﬁ@n@t@é n{é%%btlé 9%&@9 all prdbe
codi ng sequence. 2.3: Correlation of am no
recogﬁmydgtmietlﬁrﬁwzmd NardGre22 hadiasiringva mutatmroatapqsltlon 23 and/or

o075 ST RUE b | AHES S Bl tcmiue

of cvaitén (e.gr dil amascm Inaiclethdeideiiete Ohiray B chRlidiRIsSor dth@r klnd of chip
|nventﬁ M)iter ormed correlation anal yses of Kir6

techpiues) hip theskills of the/peFrPMofdhe drs tep.Ra feas the choice of
swté&c{é‘?ﬁgﬁ? ?ﬁ’ich '&QggiﬁduH?!Iuﬁ;slg"érﬁ 'ﬂwé Ve%?kt g%s él, ﬁé@?ﬂl? a set of
diffeperdtpsobas O&nugeimtngadlﬁergnlp‘alwaortﬂh)sms id‘nnpmiled rlrh the test kit.
honozygous for Lysine (K) at position 23 and/or Valine
(V) at position 337 of the Kir6.2 protein.
The infiRe ZciBatifoditéd 23 W@l@férﬁblyﬂ% éh&fha@& Rgﬁflbﬁ‘ 83718 Breferably
group of individuals, in whi'ch both of
fle. alleles code for a Kir6.2 gene vari ant Ieadl ng to
GQutamc Acid (Gu or E) at position 23 of the Kir6.2
protein, this group is honobzygous for this Kir6.2

itis prdfe!m@di ifithe mualeotide iseigoanéBobKirb [2ecdfiie$ ads pt pbsition 67 of the
Kir6. 2-23-EK defines thgd?roup of individuals, in

codipgsepugnes-dt istaleo Rreferred df the ricleefiiesseqenseaf Kir62 carries an A
at pS§iish 1869 %g{ éf&iﬁg@%@g&@éﬂ amic Acid (Gu or E) at

position protein and the other Kir6.2
aIIeIe codes for a Kir6 2 gene variant |eading to

Acotigialfe A pieieReq BhniipaBent i sl i Gonlalfs finstishaet gbie to ampity
LMIE&IEE'fﬁKi}??n@it déﬂ%rtshrf@“p@ﬁtl@rﬁs B’ﬂ%nﬁ'/rcﬁ 100" STt Kir6.2 coding

defines the group i ndividuals, in
seqtmceh Preferrediprinmrrsiare @. @ tgms@ aégorémgetOf%EQal DidNes. Dto 12.
gene variant leading to Lysine (Lys or K) at position
23 of the Kir6.2 protein, this group is honozygous for

Accdrdirgy 16l arﬁ)tﬁerppxiemd)hmmdammoﬂ"iet testiki® domtairishat Ida(iastﬁ)r% primer
rotein & -23- KK defines al so a, biolaogical sa
set %?‘e &?FM |PH YRKFleRtige fiagatent cemarisiresifien 66 /7/8 and/ or
565'f§7 8/P9/80'dF tRe g@ﬁ?ﬂf:ﬁklr@ séq%@%@ %cEBrdnYé tSEQHISENG! 15) Preferred
at position 2 rotein.
primers are e.g. those according to SEQ ID Nos 9to 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 Glutaminic 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 Kir6.2
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Kir6.2-337-11 defines the group of individuals, in
whi ch both of the Kir6.2 alleles code for a Kir6.2
w@eove/0yaes ant | eading to | soleucine (lie or |)P&EL/EP2005/009270
position 337 of the Kir6.2 protein, this group is
honozygous for this Kir6.2 pol ynorphismat position
337 of the Kir6.2 protein. Kir6. 2-337-11 defines as
wel | a 'biological sanple of patients in which both of
the Kir6.2 alleles code for a Kir6.2 gene vari ant
| eading to |soleucine (lie or I') at position 337 of
r /- ;
poyB8IdS 86PN 7 il R5Eo B E Bino acis
posifigns 43 Iahddoz@éne variant to |soleucine (lie or I) at
position 337 of the Kir6.2 protein and the ot her
Kir6.2 allele codes for a Kir6.2 gene variant | eading
Yet arother astﬁbdt‘éﬁth@fnvyhtléﬁ réfers fol aisdfated® polynbckotife %odmg for one
protein, this i s heterozygous for these Kir6
of thg Abpivs r|$?h?r SETE g‘«rG Bpwp@ﬂt'w agrnennssuthe@f,spmpéisrng positions
(G2 f o | .
23 aﬁH 3@7 Af F%‘éd\%h‘gPHW]&H dv?wt]h% ﬁH c?ﬂﬁ%%rn@%ﬂ %S%teé]%re 2
polya|h¢|ed>mie aoctﬁdfngrtoaSEE@rIB Ko georea fragnnent tHeeeofi cugnprising the

nucle,&g{ mQrpﬁ gj}@ngu@)q OSI tﬁﬁ%; ;é)c{ﬁﬁql?%é @%p éOQO and 1011), or

an |s%%t¥WoWHL&KBo%’HeF}%hH|zﬂﬁ; @Ke‘%o‘v@%l{ﬂ\r 4eRESS Bt their
Statistical J;lproaches for genotype/ phenotype

complemeritanyi sirandal undengiondidionssef bighostengéndy. SAS
statistical package (Version 6.12, SAS Institute GrbH,
Hei del ber g/ Germany). For the detection of associations

Anothet WesEctasRé irfveptibll TohB&ing Eh i80kAted KRt Pepalypdistideddr a fragment
clinical relevant paranmeters, descriptive statistics

theregfrcaryingGliutaminie dicichat mt,lqn Zggpddﬁ@eucme at posmon 337 of the

polyﬁ%;%)t%%énh eg"&E; éjﬂbfegée:oseﬁgﬁéglgﬁtfo‘? "tlﬁﬁlwentlo%l concerns an isolated

Kir6 Rvyolypejst jdenatoordiag tp ISEQ 17 iNo . § onmpuftagment tbéredﬁeotrqxlsmg amino

statjstig,s se n ranks in the pooled sanple. The
ac'd‘éé’ﬁﬁ@ﬂnﬁgﬁaﬁﬁ ':g}i'ons bet ween the SNPs and ri sk

factors and di seases was done in a simlar way. The
Chi - Squar e- Test was performed and nunbers and
Yet arotbenasprst oftheinyantion mfe wrueglatecb@ohmyc@atlde cpding for one

or TS ARSI Raheblal ety e s Wosiions

23 anarizrblaesrefdreed enibadeent of tha\m\@htmnmencémmnsoramed Kir6.2
anal yze the associ ation of those vari abl es,

polyaaﬂept\@%ﬁegorﬂm to $EQ|DNo.6191j %fr?%%‘ﬁét E‘l?r’i?%f Ci%“%ris'ﬂ%H}F
nuclégérﬂ?eagﬁsuwﬁs BV%%HGHQ (g‘f@#ekaw 2R3 it $ '69?t101o and 1011), or

e and as nman ums as e nu
an isoéﬂbdmyrmmmlﬁetﬁy@ndmtmtm wlaratmlyee[)Nqu;aeoeed; or their

c ai ns Ci pat i s cteristic. To
compfashny Sepridse s Fonafiths S RERAT Ak ec o
cal cul ated and observed frequenci es are conputed.

After inspecting the results, relevant variables were
Another aspeet. of the invastign SONAREMNSFa 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 sequence spanning position
67 and / or 1009 of the Kir6.2coding sequence or spanning positions 5657106/07/08
and/or 5657978/79/80 of the genomic Kir6.2 sequence.
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confoundi ng co-vari ables, logistic regression was used
to validate the results. The | ogistic regression
waoredoboeiege used to anal yze the influence of serer/EP2005/009270
expl anatory variables on a certain response vari abl e.
The associated statistical test gives a pvalue. The
interpretation of this p-value is that there is a
significant influence of the2associ ated expl anatory
variable. For a binary variable, the odds ratio has
been cal cul ated. The odds ratio is the ratio of the
Anol‘h@ﬂ%sbé@tof@ﬁ‘e ﬁ%ﬂhow‘cbhc@ﬁ\%%lrfp] righ&t el ?)Oé;tﬂs ﬁ?@ﬂmcatlon of
he event will occur in the other grou
KITG@ PQ‘W&J%‘%@&%W@@‘B&I’[ melﬁmphﬂecwolmwcﬂedtldasra:canpsséﬂelléast position

o7 o1 oV 005 e e BBehBtL 2 48ehcs 3RO g8 3B Fo0 108 ancio

565197887 88 Df e gafomid Kir@.2%eGukehceKi 1 6. 2- 23- EK and
Kir6.2-337-VI and Kir6.2-23-EE and Kir6.2-337-Wcan

bee seen. Therefore, all statistical analysis data

n BTSSP g ofsover

exarples, ®’hi2B-at rah dheént o BmitIfe Iscopd ofvtmpnelsen'emedtlon
association with angina pectoris. Statistica
significance calculated with Chi-square test for the
associ ation of Kir6.2-23-KK genotype in diabetes
patients with angi na pectoris is p-value = 0.015 and
for the association of Kir6.2-337-11 genotype in
di abetes patients wth angina pectoris is p-value =
0.012 (Figure 2A and Figure 3A). Logistic regression
for analyzing the influence of confounding factors,
such as nyocardial infarction and hypertension
resulted in a p-value = 0.0088 for the association of
Kir6. 2-23-KK genotype in diabetes patients with angi na
pectoris and pvalue = 0.0072 for the association of
Kir6. 2-337-11 genotype in diabetes with angi na
pectoris (Figure 2B and Figure 3B). 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 (Figure 2C and Fi gure
3C). The data shown here denonstrate that nutations
within the Kir 6.2 gene | eading froman exchange at
position 23 from G utamne to Lysine, especially
Kir6.2-23-KK and nutations within the Kir6.2 gene
| eading to an ami no aci d exchange at position 337 from
Val ine to Isol eucine, especially Kir6.2-337-11
represent risk markers for angina pectoris 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
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in general. Moreover it can be expected, that other
mutations within the Kir6.2 gene |eading to an am no
wa@eoodoenehange at position 23 within the Kir6.2CT/EP2005/009270
protein, especiallythose exchanging the acidic
G utam ne for a nonpolar or preferably a basic am no
acid have the sane or a simlar effect. The sanme can
be expected for am no acid ex®hanges at position 337
exchanging the Valine for other, especially acidic or
basic or nore bul ky aliphatic amno acids. It is very
Exahiphted:y that these am no acid exchanges correl ate very
closely with the onset of coronary heart disease,
especi ally angi na pectoris, in non-diabetic patients,

Thele SR BB 2438851 ook Sy BB 2 proti

(NCBhaceessmn numpen toreviltd type groteirasemliergen 8s50382 (BRQEREND 1.;

Figuid A3 NEEE 2 bei SR nBe forred eﬁ%“@c%b 0} 9RAR2 ($EQ. 1D No. 2;
FlguP@ﬁg?l)t wefdan ?ké@lrﬁa paliestuIhdr wit? ?f‘éﬁetes I(mostly type I,

ions in the pancreatic Islet I nwar d
i.e. diaketesynellitug): channel gene (KIR6. 2/ BI R) a
met a- anal ysi s suggests a role in the pol ygenic basis
of Type Il diabetes nellitus in Caucasians.

Exaiipih ¢t obtgyas he'lctéﬁs'ltudy popdlatiGhandard literature for
| aboratory nethods If not indicated otherw se,

standard | aboratory methods were performed according
The i CRIA SISO raandtish Lobeht tranPRithgpin Eiedlcy
polyedirphism) immKEﬁﬂ g@é—bﬁbmg tbabhe padteiryvatiards Kil62-&23K and
KIrG%yégﬁh C|l§|8ﬁ gg%na%@j@p%q%%@glgé@@%l +§ﬁgnan ancestry,

stab@&ﬂucél\’cbﬁmtn&n%ﬂdscorbﬁéry aﬁ{bléq’réﬁw Fﬁ(fcﬁ%ld\ﬂ cﬁ%ﬁﬂbﬁdve been: acute
Roger Brent, Robert Eg. "Kings David D. More, J.G

ilnes:pthed thary ARS. Shragyic nen-gasdien diseask|(i.e Gheusatic arthnt'S) and

hlstdz{/ oﬁgé?Jg ahpdlggggé‘o W}\fhefpsrievuéﬁg%%ygérspgq%?é gﬁq{g%gﬁ}‘cs of this

patiént ddhobrtese dutiined iR Talkts D, Allpatibnts signddwtiten iffbfréd cbasent.
E. Seidman, J.G Seigman, Douglas R Smith. Current
Protocols in Protein Science; regul arI y updated; W/l ey

S, i E s Ben M Dunn,

Exaffipk8®; SNpUetEChdrPh seddfitif alip ahdfgis PeT

W ngfi el d. Mol ecul ar Bi ol ogy of the Cell; third

edi tion; Bray, .D., .Lewi,s, J., Raff., M,
2.1:500 1 O orbens R Yoalh il ch T pe i e

New York & London, 1994; Short Protocols in Ml ecular

Bi ol ogy, 5th editi on, by Frederick M Ansubel
Amplifigatiasy primers:

A: For the detection of a nucleotide exchange at positions 5657978/79/80 of the Kir6.2
gene sequence with the accession number NT_009307.

Forward primer M67: 5'-~AGGTGGAGGTAAGGAAGAG-3' (SEQ ID. No. 9)
Reverse primer M67: 5-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_009307.



Roger Brent (Editor), Robert E. Kingston (Editor),
David D. Moore (Editor), J.G Seidman (Editor), John
wa200&0211k8 (Editor), Kevin Struhl (Editor), OctPdBEP2005/009270

2002, John Wley & Sons, Inc., New York"Figure

Legends: Figure 1: Protein sequence and coding

nucl eoti de sequence of Kir6.2 (KCNJ11) harbouring the

nost frequent variants at position 23 (G utam c Acid)

and position 337 (Valine) of the polypeptide chain

(corresponding to the codons GAG at positions 67/68/69
Forvdld dribterai11009! 31088 THHEORANEAGEN T CTRE -3 t‘@gé‘%ﬁb{ R.11)

sequence). These variants are referred to a
Revegsearimerii1889\5'¢ e GR] GAMAGACAGGGAATG-HI(SER:D. da 12)
ali ke with respect to position 23 and/or 337). The
protei n accessi on nunber (NCBI protein database) of
The phihterKicaf .also/be applied for pRFfidati6lo oF KirgBscading 8eqdscedf

t he pol ypepti de sequence and correspondi ng nucl eoti de
positions, as well as the ATG within the coding
Yt ; ined. Figure 2: Protein sequence
PCRZE% codﬁ?ﬁﬁ%@?bde sequence of Kir6.2 (KCNJ1 1)
har bouring the variant Lysine at position 23 and the

Al iRt SR AP R RlosySaBTc(FARKSTda i MSAY 2R591 amnassic DNA 1
unit awaﬁﬁgg%ongﬂgiasie@ﬁ&-iQ&%W&%&Q%uﬁeefsww%gm%gB? mM of

se&enc pr Ot_ en sequence_acceSS| on nu
MgGi¢; 2 mMftegshampliication priiarair (ferrsemuence sEp Aoplifation

primet b T /A8 JiRahBuk ke 83zt de database) i
XM 006398 (Figure 2B; SEQ ID No.4). Positions 23 and

337 of the pol ypegti de sequence and correspondi ng
Amplificatian pregrafp ot PERISHAWIAGE he codi ng sequence are

° d.ned. JFi 3: Protein sequence and codi ng
95 cjngg%?i de s)ga%gélge of Kir6.2 (KCNJ1 1) harbouring the

nost frequent variant GQutamc Acid at position 23 and
95°C§ he variant |sol eucine at position 337 (correspondi ng
& 9RECcodons GAG at positions 67/68/69 and ATC at

70°PRJosLONS 1009/cyHés7 101 1 of the coding sequence). The
protei n sequence correspondsto that of the "wild type"

Kir6.2 according to sequence accessi on nunber D50582
0 for position 337, which carries an | sol euci ne
95 ff???’gé% of a Valine. The codi ng sequence corresponds

65°C g 3088t of th2cywebd type" Kir6.2 according to
sequence accession nunmber D50582 except for position
1009, which carries an Adenosi ne

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;



10

15

20

25

30

i nstead of a Guanosine. Positions 23 and 337 of the
pol ypepti de sequence and correspondi ng nucl eoti de
w@omsheTes Wi thin the codi ng sequence are undepdT/BEDNS/009270
Figure 4. Protein sequence and codi ng nucl eoti de
sequence of Kir6.2 (KCNJ1 1) harbouring the variant
Lysi ne at position 23 and the variant | sol euci ne at
position 337 (corresponding t3& the codons AAG at
positions 67/ 68/ 69 and ATC at positions 1009/1010/ 101
1 of the coding sequence). The protein sequence
2.2:cor r ekpifidatidroot fetymerphis®s ofintdrdsype” Kir6. 2
accordi ng to sequence accessi on nunber D50582 except
for position 23, which carries a Lysine instead of a
rries an
i g R I
corresponds to that of the ' V\/I|d type" Kir6.2

Al B8NS AT i APPYeH Blodiatirns LE0sAr Bl SRYS A ShoaiesrPCR
procﬂJtﬁiJﬁBQﬂlng?@férﬁﬁﬁétkaﬁ AWM I s&denchin 2;5*"}2% (fgr,sequence

Adenosi ne 1 nstead of Guanosi ne. Positions
see dprwaid %dﬁWéptﬁWIf@emm@%ﬁd‘\ @odrieBpbosendi.O ad 10 pi.
nucl eoti de positions wthin the codi ng sequence are
underlined. Figure 5: DNA prinmers Ms7 forward (SEQ I D
Ampidicaliompeogranefos eeqE&iing No. 10) for the detection of
nucl eoti de exchanges at those positions of the Kir6.2
genom c sequence that correspond to positions 67 / 68/
° 2 codi ng sequence and DNA priners MLO09
% (?%r%ﬁj;a(qsténg No.1 1) and reverse (SEQ ID No.12) for
the detection of nucleotide exchanges at those
96°@081 ions of the Kir6.2 genom c sequence that
ond to positions 1009/1010/101 1 of the Kir6.2
55°CxH gykcSequence accordi ng to sequence accessi on
nunber. Wth respect to SEQ ID No. 25, the positions
65°GreABBEX BOGHYLER, 108 and 5657978/ 79/ 80,
respectively. The Prinmer set are also applicable for
the specific anplification of Kir6.2 cDNA according to
72°0GBImirequence accessi on nunber D50582. Primers M7
~forward (SEQ ID No. 9) and reverse (SEQ ID No. 10)
4°C & Xd $¥ff-on conprising nucl eotides 67/ 68/ 69 of
the Kir6.2 cDNA for the detection of nucleotide
exchanges wthin the Kir6.2 gene on RNA |evel. Priners
AnalsE0ef sequemcihg(BBQUED: No. 11) and reverse (SEQ I D No.
12) anplify a region conprising nucleotides
1009/ 1010/101 1 of the Kir6.2 cDNA for the detection
SquEnBé@l/v%@é 'aﬁﬁly@é@ ReN9dth ddudinging@nafy<id saﬂ\ﬂaféﬁiﬁﬁbh@m

| evel . %ure 6: Overview of correspondi ng nucl eoti de
Biogystarns o‘F@,s of Cierdafit funawdaia eytrasiipneaed pregessed with Phred (base

caller), Phrap (assembler), Polyphred (SNP caller) and Consed (results viewer). Phred,
Phrap, Polyphred and Consed are software designed at WashU by Phil Green
(http://www.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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some Kir6.2 variants. The nunbering of the positions

Wi thin the genom c sequence has been derived fromthe
wowe/osaps ens chronosone 11 genoni c conti g undecT/REBDS/009270

accessi on nunber NT_009307 (see also figure 10 for the

part of the contig. conprising the Kir6.2 genomc

| ocus). Figure 7: Variations of the kKir6.2 nucl eotide

sequence | eading to an am na33aci d exchange from

GQutamc Acid to Lysine at position 23 and from Vali ne

to | sol eucine at position 337 of the pol ypeptide

in orééetoanael hatihfifeResoft ki3 proﬁfn%rph%rﬁi‘Sn *&lﬁl@a?o@tegﬂnﬁgn

. sequence. These pOSI tions correlate wt pOSI 1 ONS
patleewmmsarm@vmlasmwstab@hs@l&@ﬂderﬁetr@eanmmer«peﬁonzned

conelUIEARARCH 199§yt B2a3 ST FB oS R patien
cohost&mﬂ%fooadlwd\ﬁaﬁ with egpeendt iy didbeted. i ofahio@than (350&slinical
the wild t are witten_ in normal letters,

pam@@%fm'amgz PPSFﬁflsrﬁ%"%tﬁa signiicantlywith palignts homozygous for
Lysurféggng b@oﬁ%@%@r g%g%& k\y)ﬁé‘t édélthﬁ 87 Sf e l§|16 WﬁrBtem

to am no aci e si ngl e nucl eoti
exchange G67A results in a Lysine being |ncorporat ed

Kirs 2143HEE (Bt o SBsftioh 29) detREs Be oo AR AE R Mwhich botn
of thé RiBENSKeled Bbde FOMPKab. zrrgwé i @fariteSARGRH Blutafiie chéﬂ&Glu or E)
to as silent nutation. , on the other hand, both

at positionatsovidtha 63 prefein teis Siger isdrarnezygnystfpe this Kir6.2
ne i | 23 Il. Wth
polyri iy o poRBh A B 40 Z BRI 10 ac: d ohai ¢ he

si ngl e nucl eoti de exchanges Cl101 1T Cl01 1A and C101

Gare sjlent, whereas, the, single Ieot| exchange
Kir6. éﬁ@o@l& deSags the, Orawp PHEgwishial, it WA Gie Pg&ee*ﬁ'é@ 2lleles codes

for agﬁl?h% Hgﬁe %%789{ Ie%Br?lefgl olgfé?ﬁl'c‘)fm& S’@Id‘or EV&hddition 2% of the Kir6.2

ges 1 1A occur at together wt
protetit andiits ke XoiGad gleleCades fexa Kibgbgene vapnantt leading to Lysine

168/ 10/.104 00ssi bl
(Lys PEIS At PrTPA 22168 e KU Petpibn his 0Bt bR HeleinsTaqus for these
Kir6. Q%@rﬁ&%h%wt&g@s.ﬁ@ oBaf thd Rab.2preteilt at position 23

at position 337, respectively (these
correlations resulting fromthe genetic code are

. I
i SRR eTHBE e e PR i b NG s coce
for atkigs. 2 'gehe varidatleadingad Lysiie (Lysor Kol b_ﬁértlbﬁ'ﬂiilﬂ&he K|r6.2

d to th C t j .
proteibOBRIIR0P 10 RS OBy IR 1ok e ABLREEPEISE BheesiionPagf the

Kir6. ﬁ%ot%erWFﬁeQ QSV}QK'Q%FFlheE %Hboé‘ bidSGiE AN AMPI8 Of ‘éhént‘éﬁh WHich both

position 33 e pol ypeptide sequence) and
of the éﬁmﬁo‘balleigs tcbde rﬁqzrca Kmﬁlzjgen@varmt lpading te hysine (Lys or K) at

position 65337?{ }/( 82(pro er"(]%spondl ng to the

Kir6.2-337-l1 defines the group of individuals, 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
protein, this group is homozygous for this Kir6.2 polymorphism at position 337 of the
Kir6.2 protein. Kir6.2-337-1l defines as well a biological sample of patients in which
both of the Kir6.2 alleles code for a Kir6.2 gene variant leading to Isoleucine (lle or ) at
position 337 of the Kir6.2 protein.
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codon AAG at positions 67/68/ 69 of the codi ng sequence

and thus coding for a protein variant harbouring the
w@amoao2daes d Lysi ne at position 23 of the peptiBeI/EP2005/009270

sequence). The indicated nucleotide triplets are typed

bol d and underlined. The hybridization positions of

the PCR priners according to SEQID Nos. 9 to 12 are

typed bold and underlined, as4well. The prinmer

sequences are chosen as to allow for the anplification

of pol ynucl eotides using as tenplate the Kir6.2 cDNA,

Kir6 2s33®IV defihes ﬂ%@mp%f%@%&&b@g;ﬁ\”ﬁkﬂbdé@ﬁhf Kir6.2 alleles codes
|1 C avai | e

c|l eoti de dat abase) makin
for asfg'p’ﬁ Ergenenfasians MQ%J%G% & g ahpwuw%éaﬁmmmﬁ 2 protein and
tne GEEPK( 1 elb5ul AR ey M VEREE R or v

positid)mBa%ioéthesKirSQ proteihethisagrioeptis hetwrotydous fohtkdseaKirs.2
anal yses have, bee d. Table 2: Distribution of

polyRoFiflisms At PRsition; #70 ftretL HQPQ/%QEPtﬁlnabet es patient
cohort. Table 3: Association of Kir6.2 variants at

position 23 of the protein with angina pectoris in
KWG@r%’WeWs(V\pldttVEmf@' Resitian &%)ouefmesnhe goeup ef indsiduale in which

ootnghhE RiGi2, pAAB BB 16t o Krg 2 et iandti€hdipg 15 Viline Vat or v at
posill@B87 4f tHeaK 612 rogdin, Othussg@uEs@ hemlozghens fdranisaerd.2r
Kir6.2-23-KK association wth angi na pectorl s in

polygrogpfsmsatpasition 33 4ot hedfieh. 2 Prelelt.essi on. Tabl e 5:
Cal cul ation of odds ratios for the risk of diabetes
patients having angi na pectoris of Kir6.2-23-KK

StatisticaliappsoachesdoedenotygeipbeBoBypeidratatidd: r 6. 2- 23- EE
carriers. Table 6: Association of Kir6.2 variants at
position 337 of the protein with angina pectoris in

All aflbRB&$ %r@@bhe%ﬁh SABCétbﬁ’ét%@I back%le (ﬁ/élﬂﬁbﬁ g 13§tSA§\'Pnst|tute
i nCreased freq uencg Kir6. 2-337- carriers in

Gmbthdieidelbera/Germapykifiardee getﬁmoamaasmawmsebetwen genetuc
ponfifihs o7 kSO F A SRR AL e
statisticdbeé@scaraputedt (tndaian, agiastiles) ampVéeokon-radlablim-@sts 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 dependence 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-variables, logistic regression was used to validate the resuits. The
logistic regression method is used to analyze the influence of several explanatory

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



Cal cul ation of odds ratios for the risk of diabetes
patients having angi na pectoris of Kir6.2-337-1
W@ 2006021188 conpared to Kir6.2-337-VI and Kir 6. 2PGBEPMN5/009270
carriers. Table 1 "Median and Quartiles (Ql-(B)Table 2
Tabl e 3: Tabl e4: Table 5: Table 6: Table 7: Table
8:Cains: 1. A nethod of identifying an increase in
risk for coronary heart disedSe in an individual,
wherein the presence of another am no acid than
GQutamnic Acid at position 23 and/or the presence of
valu8NThé @ite preRioA ©f this ?&fhlt‘:@'isl it ﬂﬁer@%h@@{?ﬂ@é’hilﬁff‘ueheg of the
Kir6.2 protein is determned in a sanple
assosfated @xplangtory vafablecr ease in risk for coronary heart
di sease in an individual, wherein the presence of a
variation in the Kir6.2 nucleotide sequence on one or
For bbirtarpivhrakle, tife ddus tbtivthad lgssrecalealdtstt The ¢dds l’faﬁozs the ratio of

&ﬁ%ﬁgéftlde seq ence har bouri ng anot her am no acid
the ab &Yeht w lRGCYT Kt ORR ErAURIP g odds/that thesrveat will occur in
idthan Valine at position 337 in the Kir6.2

the %E%{]grloﬁﬁl s determined in a sanple. 3. A nmethod of
adapting the dosage of a pharnmaceutical useful for
treating and/or preventing coronary heart disease,
wherein the presence of a Kir6.2 with a) an amno acid
other than Gutanmnic 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
| eading to am no other than Gutanminic Acid at
position 23 and/or an am no acid other than Valine at
position 337 in the Kir6.2 protein or c) Kir6.2-23-KK

and/or Kir6.2-337-11 is determned in a sanple of an
individual. 4 . A nethod of selecting individuals who
will respond to a coronary heart disease

phar maceutical, wherein the presence of Kir6.2 with a)
an am no acid other than Qutamnic Acid at position
23 and/or an anmino acid other than Valine at position
337 in the Kir6.2 protein,
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b) a variation in the nucl eoti de sequence on one or
both alleles of the Kir6.2 gene | eading to am no ot her
w0 bavs/ogdieg am ni c Acid at position 23 and/ or anp@IEPI05/009270
acid other than Valine at position 337 in the Kir6.2
protein orc) Kir6.2-23-KK and/or Kir6.2-337-11 is
determned in a sanple of the individual. 5. The use
of Kir6.2 protein or nucleic3acid for the
identification of pharmaceuticals useful for treating
and/ or preventing coronary heart disease. 6. A nethod
Examples®rAealyses phar naceutical s useful for treati ng
and/ or preventing coronary heart disease conprising a.
Provi di ng two sanples containing Kir6.2, b. Contacting

The \%?nti?tm & KY@}B v%nQ@ttsgf%i@IanB %S‘W?r??r ugrfdmdﬁals is shown in Table

term ning activity or s ure
2. Apoeatieeden dabldsrB tch@, abseng énkdge bfer@tZGQﬁ K& and Kir6.2-337-II,

kire S 2R A8 KiBiad 1 cBRGa it hand Rk aEsidhVhidat bee seen

Therbk&epan §fétt|bﬁéal@?@'ly§?§@é{*a' Sihined for €. ge Kit82-28.5K b%osimilar to

claimb he nmet’hod according to ¢lainb using a
thosgjof &irg. %B&Ydl n containing an anmno acid other than

Gutamnic Acid at position 23 and/or an am no acid

other than Valine at position 337 in the Kir6.2

Diabletey gatient® tafyikg 1Gr622 28K Ki ahdaiKir6l ZC%Wﬂlshmealﬁlncreased
variation in the nucleotide sequence on one or

assoaalat@néwﬂbanelna Reciasisy Sfatisticabsigniigancs aaicutes WEh Qligquare test

{
for t% Eer 'fbng ZQPRE(' iér@?ydgéﬂé\aﬂ)gé sﬁi{?tl%ﬁfrsg@lﬁﬁ%hgma pectoris
is p- palotee:i 0. 0(15 arbd fisr the 2saidtioneofd{icg. 243376l geﬁeﬁ/pblin déabetes patients
nmet h ol use acc i,ng.to e of _t he ims 5 to
with @“9 ?ﬂ”? I R-¥ale; 58792'2 &ﬂ%{?gg\ ﬁ?%ﬂquﬁ éfspr otein
fragnent of Kir6.2 or an isolated nucleic acid or

nucleic acid fragnent of Kir6.2. 9. The nethod or use
Logiatic tegiessjon foranglyring thenisfluence akconfourding é@ﬂtprs sush@s

ol A ARSNGB e & 0388 16 e

assddiatiopr @fﬂﬁi’@ZfZSaIQKEg@inowmhl dialsetes plaaenttshmtrsaqguaaqmctoris and p-
corr esgondl ng to a part

gE%D No. 3, .5 or 7. )
value PP igy tRiassogiaiian @6§"{5r%ﬁ 7-98hpiype By dighgtes with angina
pectéﬁ%[{ﬁﬁurgfég%(},co ige3@pcording to claim8, wherein the

erc aci I‘ISGS or

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 (Figure 2C and
Figure 3C). '

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 an amino acid exchange at position 337
from Valine to Isoleucine, especially Kir6.2-337-11, represent risk markers for angina
pectoris 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



has the sequence according to SEQ ID No. 4, 6 or 8.
12. The method or use according to claim@8, wherein
wo beenembei ¢ acid fragment conprises or has theCT/EP2005/009270
sequence corresponding to a part of SEQID No. 4 , 6
or 8 conprising positions 67 and / or 1009 if the
fragnment is derived fromthe Kir6.2 cDNA and
conpri sing positions 56579787and / or 5657106 if the
fragment is derived fromKir 6.2 genomc DNA 13. The
met hod or use according to one of the claims 1 to 12,
those%i&h@hginbhﬁeai&d?@ Glitapiiné forannadlpaiar dhpreferabbi abasic amino acid
Lys. 14. "The nethod or_ use according to one of .t he .
have thexsame priasimglar gffecleiTReSRE& M Bee?gﬁP&C'ﬁd RhaMINGACY37

f th PO e . The: . : :
e B3 TNV O oo g osc

moreZRAkiEaliphatiaranias agidsAltds vposlikelpthas these aminaacid exchanges
codi ng sequence. . 16. The_ nethod or or di :

correlaie VBl GRS Ee NSS! S5CoBPLITRT ABSATE| SOHqLlY angina

pecto?@%?ﬁ&ﬁd%ﬁ‘feﬁib?%ti%n@, #&o.posi tion 1009 of the Kir6.2

codi ng sequenc 7. The nmethod or use according to
one of the preceding clains, wherein the individual is
a diabetic patient. 18. The nmethod or use according to
claim 17, wherein the di abetes is diabetes
mellitus.19. The nmethod or use according to one of the
precedi ng cl ains, wherein the coronary heart di sease
I's angi na pectoris. 20. The nethod according to one of
the preceding clains 1 to 4 or 13 to 19, wherein the
presence of Kir6.2-23-KK and/or Kir6.2-337-11 is
determined in the sanple. 21. The nethod according to
one of the preceding clains 1 to 19, wherein the
sanple is a histological sanple, a cell or tissue
extract or a cell. 22. The nethod according to one of
the clains 1 to 4 or 6 to 2 1, wherein the sanple is

i solated fromthe human body. 23. The net hod according
to one of the clainms 1 to 4 or 13 to 22, wherein the
presence of the ami no acid exchange is deterni ned by
a. Preparing a biological sanple containing genomc
DNA; b. And preferably: Isolating the chronbsomal DNA
fromthe sanple according to a); c. Anplification of a
pol ynucl eoti de fragment by neans of a PCR reaction
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using priners able to anplify a pol ynucl eoti de
fragnment conprising those nucl eotide positions of the
w@eovoneT2Ki r 6. 2 sequence that correspond to poOBCT/EPIN85/009270
67/ 68/ 69 and/or 1009/1010/1011 of the codi ng sequence;
d. Sequencing of the pol ynucleotide fragnent according
to c); 24. The ethod according to claim23, wherein
the anplification of the pol ggucl eotide fragnent is
performed using at | east one and preferably two of the
primers according to SEQ ID No. 9 to 12. 25. The
LiterBRir§0d according to claim 23 or 24, wherein the
sequenci ng reaction is performed using one of the
primers according to SEQID No. 9 to 12. 26. The

t acc I, 0_one,,0 h | ai ns to 4 gr 13 t
vam3gh Vb M L F s ughey” kpbofk ofief Yadktuiadhsrie Y @oo).
GenéiievanidiRm iRyancrédtRish ichenAeljeteadh ngaﬁéé@me 2 diabetic

_containing genom c DNA b. Isolating genomc from
patiei® sanpl e according to a) c. Immbilizing it on a
. { to the i mmobilized DNA one or
D'abr%rgérscreMggao ggsﬂ%ﬁ?gw{iﬁg'to the Kir6.2 Sequence
har bouri ng one or nore nucl eoti de exchanges | eading to

on r both of said amn cid exchanges with higher
Hanig; Bpuh Phrads Eniaue d Ssemil M./ abg erfueotipidel 1998).
MisshSe HRAlo RO R e 2 eredti el Beft SRR feqttying o4 Shdfine
genae(KIRGZBIR Jrex mietg-analysistsaiggestsentoiairether pdygenic basis of Type I

di bT ansflﬁ@redé}o a gel matrix and blotted to a suitable
1a GRS 19g-augRs hod according to one of the

Diabetsibgh 44: 151161513 to 22, wherein the am no acid
exchange is determned by a . Providing a biological

sanpl e containing RNA from an individual b.

Stanzd;a?%ﬁ{e hy(? ﬁ,ﬁ%g?{ag{n}ggsg\lﬁbgg om the sanple according to

pol ynucl eoti de fragment by
means of an RT-PCR reaction using prinmers able to

f nobimliates SBfenulso Sndd AT 6 MR Baramed ackording to

SANRREt IS A liidvatpe! ynucl eotide fragment according to
thef?ﬁ. @8 the nethod according to claim28, wherein at

| east one of the prinmers according to SEQID No. 9 to

sampragi et 5 Thogt) poRSuBEERShg . PaBbAod MaAGaI°5ebdif edition. Cold

Spring Harbor Laboratory Press, Cold Spring Harbor, NY. 545 pp;

Current 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.

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 & Sons, Inc; Editors:
John E. Coligan, Ben M. Dunn, Hidde L. Ploegh, David W. Speicher, Paul T. Wingdfield.



acid exchange is determned by a . Providing a
bi ol ogi cal sanple containing RNA from an i ndi vi dual
wm200bewiizd i ng RNA from the sanpl e accordi ng t oP@/EPI05/009270
Imobilising it on a carrier; d . Hybridising the
i mobi lized RNA to one or nore probes able to bind
under stringent conditions to Kir6.2 RNA coding for a
Kir6.2 pol ypeptide harbouringd9anot her ami no acid than
GQutamnic Acid at position 23 and/orValine at
position 337 of the with higher affinity than to
Molé@dl& Bidrdyy @p@h@@eﬁmmﬁi Ebition2 ARse &t igsy her, h@éwlbng Raff, M.,

GQutamnic Acid p03|t|on 23 and/or Valine a
Robgds; IKi, ¥Matsen, J.B. ,1Garﬂ@nd1€uhb%htag,clochay Yaorkck thd@O), 1994;
wherein the isolated RNAis a . Immobilized on a chip
matrix or a suitable nenbrane, or b. Transferred to a

Shogﬂrotmfol‘s i Molkcafar BivlegylsSthledliticr b‘yO’redémﬁ Hblﬁéhsubel (Editor),
net hod accordlnﬁjto one

Roghy Bref (Edta) 4RePer T Kinaston deafen -David ThMeesesdditon, J.G.
Seidhst AW, JoRLE SRR tEMYork Kév.ﬁ@tmhv atotawasgé‘@iooz John

sanpl e contal ni ng proteins”from an

Wiley o Sans nlpcpriveve iYiorkr om t he sanpl e accor ding to a); c.
mobilizing it on a carrier; d. Performng a binding
reaction wwth an anti body able to bind w th higher
affinity to Kir6.2 harbouring another am no acid than
GQutamnic Acid at position 23 and/or than Valine at
position 337 of its polypeptide chain than to a Kir6.2
har bouring G utam nic Acid at position 337 and/or
Val ine at position 337 of its polypeptide chain; e.
Maki ng vi sible the binding of the antibody to the
protein; 33. The nmethod according to claim 32 wherein
the isolated protein is a. Immobilized on a chip
matri x or a suitable nmenbrane; b. Transferred to a gel
matrix and afterwards i mobilized on a suitable
menbrane, or ¢ . Imobilized on an ELISA plate. 34.
The nmet hod according to one of the clains 1 to 4 or 13
to 22, wherein the am no acid exchange is determn ned

by
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a. Providing a histol ogical sanple from an individua
b. Performng a binding reaction with an anti body abl e
wo ooobiozm2s8vi t h hi gher affinity to Kir6.2 har boupr@TgP2005/009270
another amino acid than GQutamnic Acid at position 23
and/or than Valine at position 337 of its pol ypeptide
chainthan to a Kir6.2 harbouring Qutamnie Acid at
position 337 and/or Valine a40 position 337 of its
pol ypeptide chain; c¢ . Mking visible the binding of
the antibody to the protein. 35. The nethod according
FigufeOL&detids: 34, wherein the detection of the binding is
performed by neans of an imunohi stochem cal or
i mmunor adi ol ogi cal reaction. 36. Atest kit for
F@u;e§1ing the presence of another am no acid than
G litaminie Acid at position 23 and / or another Am no
Acid than Valine at position 337 in the Kir6.2
yrotein, Kir6.2-23-KK or Kir6.2-337-11, ein. the ]
Protdin SCOHANGS ALY £PUIMGCIPtde-AHURR ook KBet BE N AT RaTbouring the
. Pt . P , '
mosRUR SBRANS A polton PO BH I and pRaRop P87 {VBline) of the
polypeptideathaiie (cspsprodingriodhe codons GAG It pbsitions 6768/69 and GTC at

.Kir6 ipg to Kire. 2 | vpepti de sequenc
positiso i T AT el the fodnd epfedndt EPERavRlpR ARG fred o as
Kir6 . RZHK-B87V 18r RRHrorgtiftsdthaileke #eiliké hath ﬁé@héﬁlet_oqiosition 23

position 337 in the Kir6.2 protein, wherein the kit
and/eod3 A e rotemaccessiamnmamper (NGB! prateipdatabase) Shithis Kir.2

. i AL} il tl : e Ki t
varisff 13 BR088 bl pfid o RO LENEEPd sod i
corredpondingaiutiedtideqsositions, 28 well aythe AYG Witten ties toding sequence are

according to one of the clainms 36to 38, wherein the
undefffeth acid at position 337 is lie. 40. The test kit
according to one of the clainms 36, 38 or 39 containing
an anti body discrimnating in its binding
Figuehar act eri stics between Kir6.2 harbouring @ utamnie
Acid at position 23 and/or Valine at position 337 and
a Kir6.2 protein harbouring another am no acid than

ProtéihWeaibAtE aNd icdditly Maséstidensetilichitd/afKingak (WENJt 1) harbouring the
_position 337.4 1. The test kit accordi _ng t o one of the
variagit Ayaiget position 23.prd thenmeakiraauentyeriabt Yalinrateogtion 337
) ' . ; Lt o . N
corEahndng ™ Y ot AABYHNRE St FRHETE, atgositions
1009/h @1 Ovd 037 of the3€oding 4equende)r €ha prateimsrguemciedescession number

(NCB i ofln datpbaisey, o frus Rirb | £Variiht s X_BB8368 (Fighie'2A 5EQ 1D No 2).
Accession number for the nucleotide sequence (NCBI nucleotide database) is
XM_006398 (Figure 2B; SEQ ID No.4). Positions 23 and 337 of the polypeptide
sequence and corresponding nucleotide positions within the coding sequence are

underlined.
Figure 3:

Protein sequence and coding nucleotide sequence of Kir6.2 (KCNJ11) harbouring the
most frequent variant Glutamic Acid at position 23 and the variant Isoleucine at
position 337 (corresponding to the codons GAG at positions 67/68/69 and ATC at
positions 1009/1010/1011 of the coding sequence). The protein sequence corresponds
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43. The test kit according to one of the clains 37 to

39, 4 1 or 42 containing a prinmer set able to anplify
wa2@ehyneg| eoti de fragment conprising positi onBCBEPBAN009270

/ or 1009 of the Kir6.2 codi ng sequence. 44. The test

kit according to claim43 containing at |east one of

the primers according to SEQID Nos. 9 to 12. 45. The

test kit according to one of4the clains 37 to 39 or 4

1 to 43, containing a priner set able to anplify a

pol ynucl eoti de fragment conprising positions

to th5f55f7tia@6(/v14@?g FOKi8 9 Reorfing &Y %cgt%r%% ﬁce&%ﬁn*ﬂyg@o%{ D50582

enon ¢ sequence accordi ng to S
excetpé&r nqsutlcub%? divigh parrtasaanﬂw!}:ucmﬂ imisteasyofa VIabmtThmeMmg

seaufingetDrspPROS 1 i oh it sV 195 Kb L agcriio 6 sefilance

accedsibnaiurdBecDB0S8 D eReptifer PositiEH S009I0MRICh catlich Bk PlRPOSsIne
speci fically recogni zi ng Kire. 2 enomc DNA or RNA

'nStQﬁidth aGHapPEne; 8@8@@@@8 @adchi| o hecnolmﬁntﬂ@rseamen@e and
A R B Y

Isolated Kir6.2 pol ypeptide or fragnent t her eof
Hprlsing posi tions 23 and 337, which carries Lysine
F@ug% position 23 and | sol euci ne at position 337 of the
pol ypepti de sequence. 49. Isolated Kir6.2 polypeptide
conprising or consisting of the sequence according to
ProtgE@epenoe andsodinggueleetidensequsincecftiits2 i ChliiAp hadiogring the

varidft Qybin B8 oS 22 B e B iR 31 o8 Bl fsfresponding

to theltodlons AAG e pEhitibASBNIEB/ES bdd AT as b$lﬂ@n§3069/d 010/1011 of the
| sol euci ne at position 337 of the pol ypepti )
coding gaguerece)s 1he pseleit sRAUENCE COrMESPYREDq tat @Sﬁ‘tﬁ vgidrfype” Kir6.2

acco&&m?qg %'eghbﬂge ?Ecéé% ﬁﬁ‘MSQF P50682 re%&gt fof 8§ h l§3N§Rrh|ch carries

ere mpri sing acl d posit
a Lyﬁlaeansteaabf a%lutammilcaAed ami gmmMreGB?,dahmbd:angeé an Isaoleucme

ntad i VRISh SR 00 SR 5 e g e

accd?& rtb%eﬁﬁeh@@ aSEERLROIT ﬁuﬁhﬁép De0BE2 tchéﬁQoF Poélﬂon B70Wwhich carries
fragment t her eof r|S|n8 nucl eoti de positions
i©

an A@enaamelostgadszt a (Bg@m@al@@l apdIpps netQQQd@m;lbﬁardlieﬁuaﬁngdenOSIne
mstead oth G%IIA osimdY PasitioRS %%fa‘ﬂd”é?sf O t?\ adcm/ée‘btlde sequence and

corresponding nucleotide positions within the coding sequence are underlined.
Figure 5:

DNA primers M67 forward (SEQ ID No.9) and reverse (SEQ ID No.10) for the
detection of nucleotide 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 M1009 forward (SEQ ID 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 ID No. 25, the positions are
5657106/107/108 and 5657978/79/80, respectively. '
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or 55 or their conplenentary strands under conditions

of high stringency. 55. Probe for the detection of
wombeptizgle variations within the Kir6.2 gene peT/RXA05/009270

conprising or consisting of at least 17, preferably 19

to 100 consecutive nucleotides of the Kir6.2 coding

sequence conprising positions 67 and/or 1009 or of the

genom ¢ Kir6.2 sequence accodzling to SEQ ID No. 13

conpri sing positions 5657106/ 107/ 108 and/ or

5657978/ 79/ 80. 56. Prinmers for the anplification of

The Fb?nh%r?se@ by 55,9 f;scﬁanS@ f&hﬁ{eeéﬁécﬁfthearggﬁﬂ;&r%ipgfof KiBs2 SPNA

nucl eot i onpri se posi ti1ons
accqrdlegKorNI:EI senliengesangeaesios nauntberrD HEA2. iRrim&8 W67 Borward (SEQ

1o N8O 800 TGP0 6B, ' ToRub s o eREBacuceotides
67/6816‘9T¢Mﬁe Kirg)2 cm\mfdr tﬁe Bbeerdﬁan F wusklotiae %x@ﬁ?hbésl\%ﬂﬁn the Kir6.2

Associ ati on of pol 86 sns wWith coronary heart di

gengsea ENAlexs). Rrmers arward SEGui» Nep 4 1) and «gverse (SEQ ID No.

o g SR B P07 R g r v

deteBion 6f gudlgetide gxdhangesavithiom te Kis6 A genelgn RIA Idvall Thr
Arg 1 51015 Leu Ala Gu Asp Pro Ala @ u Pro Arg
Tyr Arg Ala Arg G n Arg Arg 20 2 5 30 Ala Arg Phe val

Flgu%é Lys Lys G y Asn cys Asn Val Ala H's Lys Asn 35 40
4 5lie AAgdu Gn d y Arg Phe Leu G n Asp val Phe
Thr Thr Leu val

Overview of corresponding nucleotide positions of genomic 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 NCBI
accession number NT_009307 (see also figure 10 for the part of the contig. comprising
the Kir6.2 genomic locus).

Figure 7:

Variations of the kKir6.2 nucleotide sequence leading to an amino acid exchange from
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 coding sequence. These
positions correlate with positions 5657106/7/8 and 5657978/79/80 of the genomic
Kir6.2 sequence according to SEQ ID No. 25 (wherein SEQ 1D 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 nucleotide or
amino acid sequence are given in bold letters. With respect to amino acid 23, the
single nucleotide 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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50 55 60 Asp Leu Lys Trp Pro H s Thr Leu Leu lie Phe
Thr Met Ser Phe Leu 6 5 70 75 80 Cys Ser Trp Leu Leu
webwedtrazdet Ala Trp Trp Leu lie Ala Phe Al a 8pGIr/RR2085/)9270
H s @ y Asp Leu Ala Pro Ser du @ y Thr Ala Qu Pro
Cys val Thr 100 105 110 Ser lie H s ser Phe ser Ser
Al a phe Leu Phe ser lie d u Val Gn 115 120 125 Val
Thr He Ay Phe Gy Gy Arg &4t Val Thr Gu G u cys
Pro Leu 130 135 140 Ala lie Leu lie Leu lie val Gn
Asn lie val Ay Leu Met |ie Asn 145 150 155 160 Ala H

are siehbtwHergastne QMgIeI mﬁ:léﬁtiﬁe'\@criah%e'@f Otﬁﬁale@d% t6\|t|5?e icofporation
Arg 165 170 . Leu |1 e Phe ser

of arLksgleﬁ-nc'r@ A rositian S%ON@ Reypeptigeicrmin,gsvendbexthangasyC1011T or

c10§A obgt 5480908 Ifih 18 A Groridnte TiherRicheflosd fipositions
67/68]69 arad / oral 00&/@?1@!301’11 ard bbss?ﬁag ?ééilltlﬂ@lnsthé ifssrp&Fation of other
val P u S n_va He Pro Met
aming Aridinto 45 pAGPeP IR SRty § 0K A BpgiTAG 3G o bat position
P
337,k Zg%ézcgigegg(lthe%{egcd; fﬁ?atl'l—{h%sé rl\?gllJltﬁPZf?dAng the Péﬂétgcgéécier a@j Eommonly
knowrein therstatepofiteeiat).a Pro 260 265 270 Ser Asp Leu His
Hs HHs Gn Asp Leu Qu lie lie Val lie Leu Au 275

280 285 dy Val val Au Thr Thr Ay lie Thr Thr G n
Figud & Argq Thr Ser Tvr

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 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 67/68/69 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 nucleotide triplets are typed bold and underlined. The hybridization positions
of the PCR primers according to SEQ ID Nos. 9 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
number (NCBI 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 to 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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290 295 300 Leu Ala Asp Qu lie Leu Trp Ay Gn Arq
Phe val pro lie val Ala 305 310 315 320 u G u Asp
wa@RooeleT28Tyr Ser Val Asp Tyr Ser Lys phe Gy Asar/EbP2005/009270

325 330 335 val Lys val Pro Thr pro Leu Cys Thr Al a

Arg Gn Leu Asp Qu Asp 340 345 350 His Ser Leu Leu

GQu Ala Leu Thr Leu Ala Ser Ala Arg Ay Pro Leu 355

360 365 Arg Lys Arg Ser val o Met Ala Lys Ala Lys

Pro Lys Phe Ser lie 370 375 380 Ser Pro Asp Ser Leu

Ser 385 390 <210> 2 <211> 1173 <212> DNA <213> Honp

sapi ens <400> 2 atgctgtccc gcaagggcat catccccgag

gaat acgt gc tgacacgcct ggcagaggac 60 cctgccgagc
Tablgcdiggt accg tgcccgeccag cggagggece getttgtgtc caagaaagge

. . C P ..

AssociitGH Q@Q%rﬁaﬁ& %ﬁgt@%ﬁﬂh%%t@@gg@%ga pectoris in

gcttcctgca ggacgt gt accacqct
diabgteggatizoteccalcalategihy € hi-squaredest. Agtincteaset gretyt@ncy of Kir6.2-23-

t gcaqctggc _tgctcttecge catggcct t catcg ccttcgccca
KK clif g a1k n8i0° st dR B g g b At be absenicsh
gt caccagca tccactcctt ctcgtctgcc 360 ttccttttct

ccattgaggt ccaagtgact attggctttg gggggcgcat ggtgact gag
Table#) gagtgcccac tggccatcct gatcctcatc gtgcagaaca

Corc PR ST SRR AR KT 5348 A AERIE Rl angina pctors

in digibétas phtieatsdneldgisat gegregsigat Cygcc ctgcgccacg geccgectctg
cttcatgcta 600 cgtgtgggtg acctccgcaa gagcatgatc
at cagcgcca ccatccacat gcaggtggta 660 cgcaagacca
Tabl% gccccga gggcgaggtg gtgcecccctcc accaggtgga catccccatg
0 gagaacggcg tgggtggcaa cagcatcttc ctggtggccc
Calcalativgatf calds cabas for ghe rigiB0f diabetes patients having angina pectoris of

Kir6.2-23-KK carriers compared to Kir6.2-23-EK and Kir6.2-23-EE carriers.

Table 6:

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 Kir6.2-337-
Il carriers in the angina pectoris positive group could be observed.

Table 7:
Calculation of statistical significance for Kir6.2-337-ll 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-ll carriers compared to Kir6.2-337-VI and Kir6.2-337-VV carriers.



att gat gcca acagcccact ctacgacctg gcacccagcg acctgcacca

ccaccaggac 840 ctcgagatca tcgtcatcct ggaaggcgtg
w@r@gazdesa cgggcat cac cacccaggcc 900 cgcacct CBCT/EP2005/009270

acct ggccga tgagatcctg tggggccage getttgtgec cattgtagcet

960 gaggaggacg gacgttactc tgtggactac tccaagtttg
gcaacaccgt caaagtgccc 1020 acaccactct gcacggcccg
ccagcttgat gaggaccaca gcctacf@ga agctctgacc 1080

ctcgcctcag cccgecgggec cctgcgcaag cgcagegt gc ccat ggccaa

ggccaagccc 1140 aagttcagca tctctccaga ttccectgtcec tga
Tabl@n73 <210> 3 <211> 390 <212> PRT <213> Honp sapi ens
<400> 3 Met Leu Ser Arg Lys Ay lielie Pro GQu Qu

Tyr val Leu Thr Arg 1 5 10 15 seite 20400641. APP Leu
Ala Gu Asp Pro Ala LyS Pro Arg Tyr AAg f{a AAg G o,
Arg Arg 20125 30 Ala Arg Phe Val Ser Lys|Lys Gy Asn
TotaQ/s Asn vaI Ala HIS Lys Asn 35 40 45 He|¥385y Gu Gn
RV J\rn P" l_\,u a) Acm\/ﬁl Dh;l TJ‘\r ;Ehr oy \v/alL L_\n L—\L_\
Gen%]%'yAsp Le Eﬁ@aﬁ‘p Pro H's Thr Leu Leu |j®%he Thr Met|29-9
Ser Phe LeL 70 75 80 CysS ser Trp Leu Phe Al a 701
Met Ala Trp Trp Leu lie Ala Phe Ala 85 90 95 Hs Ay '
Age’Asp Leu Ala Pro Ser AQu Ay Thr Ala A u B®3Cys Val
Thr 100 10% 110 Ser lie H's Ser Phe Ser @gb Slb'\h?z he
Leu Phe Set lie Gu Val Gn 115 120 125 : ‘
BMIGY Phe @y Gy Arg Met val Thr Gu QU ppPro Leu
130 135 14(
(Body Mass (17.5-57.1)
Index)
Hypertension 219 65.4
Smoker 224 66.9
Angina pectoris 210 62.7
Diabetes Type | 335 100
orli
Stable coronary |CCS 1 126 376
artery disease
(CAD)
CCS 2 127 37.9
CCS3 62 18.5
CCS 4 20 6.0
Acute  coronary|no ACS (no CAD/stable CAD/MI>15d) {208 62.1
syndrome (ACS)
tropT-UA (no acute Ml) 77 23.0
tropT+UA (no clinical Ml) 21 6.3
post acute Ml (1-15 d) 29 8.7

*Median and Quartiles (Q1-Q3)




Ala lie Leulie Leu lie Val

Met

Al a
Leu
Arg
lie
Thr
H s
Tabl&Ry
lie
Pro

Gn Asn lie Val

lie Asn 145 150 155 160 Ala |lie Met

G u Thr
Arg 180
val Ay
Ser Al a
210 215
G n val
val Ay
245 250
Leu Tyr As

lie
190
Leu
lie
Ser
lie
Asn
lie
Leu

Leu
185
Asp
Thr
220
Asp
ady
255

Phe
H s
Arg
H s
Pro
Pro
Ser
Tyr
Al a

H s
Leu
195
val
du
230
Leu

Ser Lys
Gy Arg
Lys Ser
Met 48 n
Gu dy
Met 225
lie Phe
Hs val lie
Pro 260 265

Cys
200
Val
val
235
val
Asp
270

Gy Leu

Leu Ay cys H
we2de2Net Lys Thr Ala Gn Ala H s Arg 165 170pdiBEP2n 009270
Al a val

lie Ala
Met Leu
Met lie
Lys Thr
Pro Leu
d u Asn
Ala Pro Leu
Al a Asn ser
Ser Asp Leu

Phe
205
Arg
Val

240

H'S H'S
275 280

Leu

B 5’3 T Val QRS Gy 1 2

H e

Kir6.2-28-EEa

lia |l ou

AB§ Thr Ser Tyr 2QP 295 300 Leu
Trn i he \Val - Pro ljie

Al ap0Asp GQu
Vall_Ala 305

—ie L GG n-Arg-P
Kir6.3:23-5 §20 Gu Gu Asp AW¥W8arg Tyr ser VvalllAsp Tyr
e 330335 Vat H—Pro

— 5552} gy AST Thr—3p5 330335 tyg xa
K|r6.?ﬁﬁr3§‘(g eu Asp d 14§sp 340

Cys Thr Al a Arg Gn Leu
345 350 His ser Leu Leu Qu Ala Leu Thr Leu Ala Ser
Ala Arg Gy Pro Leu 355 360 365 Arg Lys Arg Ser Val
Pro Met Ala Lys Ala Lys Pro Lys Phe Ser lie 370 375

5 Tabi380 Seite 30400641. APP

Angina pectoris (AP)
Number of patients Number of patients with | p-value
without AP (%) AP (%)
Kir6.2-23-EE 63 (50.4) 75 (35.7) 0.015
Kir6.2-23-EK 51 (40.8) 100 (47.6)
Kir6.2-23-KK 11 (8.8) 35 (16.7)
Table 4:
10
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 >=240 or drug history 0.0507




ser Pro Asp Ser Leu Ser 385 390 <210> 4 <211> 1173
<212> DNA <213> Hono sapi ens <400> 4 atgctgtccc
w@e@agyyeat catccccgag gaatacgtgc tgacacgcct gRPCHBPTIGRE9270
60 cctgccaagc ccaggtaccg tgcccgccag cggagggccc
gctttgtgtc caagaaaggc 120 aact gcaacg tggcccacaa
gaacat ccgg gagcagggcc gcttcctgca ggacgtgttc 180
accacgctgg tggacctcaa gtggccé ac acattgctca tcttcaccat
gtccttcctg 240 tgcagctgge tgctcttcge catggcectgg
tggctcatcg ccttcgccca cggtgacctg 300 gcccccagceg
Tablgg®jgcact gc t gagccct gt gtcaccagca tccactcctt ctcgtctgec
360 ttccttttct ccattgaggt ccaagtgact attggctttg
- gggggcgcat ggtgactgag 420 gagtgcccac tggccatcct

gatcctcatc gtgcagaaca tcgt ggq9sy,-eahffincadhtehid
gccatcatgc ttggctgcat cttcatgaag actgcccaag cccaccgcag

ggct gagacc 540 ctcaaddstféhogcclkywtgc ggtlglapergcc p-value

A"Q?cﬂ’gb s E‘ééé"éﬁéag tické;? Ec@fsgggtggla%?xmcaggt Q0088

660 cgcaagacca ccagccccga gggcgaggtg gtgcccctcc
accaggtgga catccccatg 720 gagaacggcg tgggtggcaa
cagcatcttc ctggtggccc cgctgatcat ctaccatgtc 780

s TabRld.gatgcca acagcccact ctacgacctg gcacccagcg acctgcacca
ccaccaggac 840 ctcgagatca tcgtcatcct ggaaggcgtg
gtggaaacca cgggcatcac cacccaggcc 900 cgcacctcct

tat aqct
~J

~

gedacaccgl - C ARakides of é’tféh’tsdca Nt ‘é%gfgg@egﬁ’t}?{@% p-value

ccagctt gat gAggaccaca gcctact gga agct
ctcgcctcag cewijbhguighle (Y9t gcgca(h.qug’c)agcgt gc ccat ggpcaa

aacecaancee 1140 a3a3attecanca teteteoe tccectatecc

Kir6i433700 0> 5641312800 <212> PRI6 883> Homo saplenéb-o"2
Kir6.2-337-VI 50 (40.0) 98 (46.7)
Kir6.2-337-ll 11 (8.8) 36 (17.1)
Table 7:
10
p-value (logistic regression)
Kir6.2-337-ll 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 0.9250




<400> 5 Met Leu Ser Arg Lys Ay lielie Pro d ud@ u

Tyr Val Leu Thr Arg 1 5 10 15 Leu Ala @ u Asp Pro Al a
w@ooa/0Pres Arg Tyr Arg Ala Arg G n Arg Arg 20 2BCBRPADE009270

Arg phe Val Ser Lys Lys Ay Asn Cys Asn Val Ala H s

Lys Asn 35 40 451 i e AAg Qu Gn Ay Arg Phe Leu G n

Asp val Phe Thr Thr Leu Val 50 55 60 Asp Leu Lys Trp

Pro His Thr Leu Leu lie Phe fr Met Ser Phe Leu 65 70

75 80 Cys Ser Trp Leu Leu Phe Al a Met Ala Trp Trp Leu

lie Ala Phe Ala 85 90 95 H s Gy Asp Leu Ala Pro Ser

GQu dy Thr Ala GQu Pro cys Val Thr 100 105 110 Ser
Tab i$ H's Ser Phe Ser Ser Ala Phe Leu Phe Ser lie Gu

al" G n 115 120 125 val Thr lie Ay Phe Ay Gy Arg
Met val Thr Qu GQu cys Pro Leu 130 135 140 Ala lie
ley Ser-leu lie Val Gn Asnlie Val Ay ley Met H

Asn seite 40400641 APP 145 18b%temnfidemcalinterval Mot

Leu d y cys lie P}%&ngéﬁ#ﬁ -‘E)WerAl a G g_,éé% H s A;irpgvalue

165 170 175 Arg Al eu lie Ph Lys H

Anghtap¥etoris e Al a Leu.@d%s 180 1853090 Hi s boy Arg Leuoo72
95

Cys—Phe Mot Leu-Arig val G ylAsp leu Arg lys Ser

e Vot

200 205 Met lie lie ser Ala Thr lie Hs Mt Gn Val
Val Arg Lys Thr Thr 210 215 220 ser Pro u Gy Gu
Val Val Pro Leu H's Gn Val Asp lie Pro Met
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225 230 235 240 Au Asn Gy Val dy Ay Asn Ser lie
Phe Leu val Ala Pro Leu lie 245 250 255 lie Tyr His

wo/adochra28Asp Ala Asn Ser Pro Leu Tyr Asp Leu AGI/EPM™05/009270

260 265 270 Ser Asp Leu His His HHs G n Asp Leu Gu H
elieval lie Leu Gu 275 280 285 dy val val GQu Thr
Thr Ay lie Thr Thr G n Al'la Arg Thr Ser Tyr 290 295
300 Leu Ala Asp Qu lie Leu 4%p Ay G n Arg Phe Val
Pro lie Val Ala 305 310 315 320 Gu Qu Asp Ay Arg
Tyr Ser Val Asp Tyr Ser Lys Phe Ay Asn Thr 325 330

Claim$5 lie Lys val Pro Thr Pro Leu cys Thr Ala Arg G n

Leu Asp G u Asp 340 345 350 Hi s ser Leu Leu Gu Al a
Leu Thr Leu Ala Ser Ala Arg Ay Pro Leu 355 360 365

pramfofRid i affbriEte ﬁ@s%ﬁc@@ﬂﬁegé%%%%e in an
Egg%lzwueb vﬂ;erémlthel?gﬁrzfldf;amnzzﬁ?m d;bdmhaamllﬁaminic Acid at
gd{%%’g“a%gaggé5@%95@6@56%gﬁp{%&iggggg&@g%&% at position

9CIFORAAE Kide2 ??&thQ dSPIASYH a$aAAgoIt gc 120
ccaccgagag gactctgcag tgaggcccta ggccacgtcc gaggggtgecc
tccgat gggg 180 gaagcccctc cctgggggtc accggagcca

t .

2,2 HEET B EROAARIEAE R BREE ROR ol dofeRy Fogfinpasegp an

3GAdividual, wherein the presence of a variation in the Kir6.2 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 than Valine at position 337 in the Kir6.2 protein is

determined in a sample.

3. A method of adapting the dosage of a pharmaceutical useful for treating and/or
preventing coronary heart disease, wherein the presence of a Kir6.2 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 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 Kir6.2-337-Il

is determined in a sample of an individual.

4. A method of selecting individuals who will respond to a coronary heart disease
pharmaceutical, wherein the presence of Kir6.2 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 the nucleotide sequence on one or both aileles 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
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ggagggcccg ctttgtgtcc aagaaaggca actgcaacgt ggcccacaag
aacat ccggg 360 agcagggccg cttcctgcag gacgtgttca

w@emegzgygt ggacct caag tggccacaca 420 catt gct CBET/EP2005/009270

cttcaccatg tccttcctgt gcagctggct gctcttcgec atggcctggt
480 ggctcatcgc cttcgcccac ggtgacctgg cccccagcga
gggcact gct gagccctgtg 540 tcaccagcat ccactccttc
tcgtctgect tccttttctc cattgad@tc caagtgacta 600
ttggctttgg ggggcgcatg gtgactgagg agtgcccact ggccatcctg
agcctcatcg 660 tgcagaacat cgtggggctc atgatcaacg

ccat eptiies. 2t ZHRKOSRY/6r Kir§ 2LBTAYa 720 ctgcccaage
ccaccgcagg gctgagaccc tcatcttcag caagcatgcg gtgatcgctc
780 Sei '§é’ge$ﬁm1!]0@f%ﬂ a spmpleyeftheaibdiyidiadcct ct g
ttcatgctac gtgtgggtga cctccgcaag agcatgatca 840

t cagcgccac catccacatg caggtggtac gcaagaccac cagccccgag

S9gToagge g IQ@OZt pgﬂeMmmle?'c t%tt@ﬂi @gglge ;disr?iﬁcaﬁcggof pharmaceuticals
agaa ac agcatcttcc ggt ggccecc

gc%'?éagfc&? S:’eggg%ggé?’é&r? Juingcesany iB€a%&cgacct gg

1020 cacccagcga cctgcaccac caccaggacc tcgagat cat

cgtcat cct g gaaggcgt gg 1080 t ggaaaccac gggcat cacc

Bach reefhod of gcreaning: pbarcracgyticglstusghig doctreatingladdlor preventing

ggggccageg ctttgtgcce attgtagcetg aggaggacgg acgttactct
gt 88?'3&?631@86%8%%88%’{'5 Ycaacaccat ¢ aaagt gccca

caccact Ridyiding 846 e66pIsnestbBMPKIFE 0 aggaccacag
cct act gaaa gctct gaccc tcgectcagc ccgcgggecc ctgcgcaage

1320 bycageigctiee opgisggia Mithgr patentiabpharmacsatjcak

ctctcc oAt . ot Gl C .
Cocobe aarrhifg Me ke LA AR R R BRe i HesfRice and in the
cccagc calpgergeafdioe goterdighphapiaceutigalct cagct cagcct cccc
ctgctgcfca 1500 . tc tgt .t acaaggcac .ttgtcact at ) )
gctatt PG‘%&'EB&%@@%%Q%‘&@W&&&%%%@ I} §iRypesepee with that in the
L9t CCCABlerictdrafé pRferfiaRghaimsiefiehgact cac coct Ctecc

1620 cgcccaaggc tgcag 1635 <210> 7 <211> 390 <212> PRT
<213> Hono sapi ens <400> 7 Met Leu Ser Arg Lys Ay lie

7'. | ‘?hep USe %cgo%ingutnglgin\{ %I orltﬁtlaJ rnTer{F\odAr a%c%rd?ngl% é]gimS using

a) a Kir6.2 protein containing 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 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

¢) Kir6.2-23-KK and/or Kir6.2-337-Il.

8. The method or use according to one of the claims 5 to 8, wherein tKir6.2 is an
isolated protein or protein fragment of Kir6.2 or an isolated nucleic acid or
nucleic acid fragment of Kir6.2.

9. The method or use according to claim 8, wherein the protein comprises or has

the sequence according to SEQ ID No. 3, 5 or 7.
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Leu Ala G u Asp Pro Ala Lys Pro Arg Tyr Arg Ala Arg
Gn Arg Arg 20 25 30 Ala Arg Phe Val ser Lys Lys Qy

WA RYyH2AsN val Ala H s Lys Asn 35 40 45 |i er@r/gr18b5/009270

Gn dy Arg Phe Leu G n Asp Val Phe Thr Thr Leu Val 50

55 60 Asp Leu Lys Trp Pro H s Thr Leu Leu lie Phe Thr

Met ser Phe Leu 65 70 75 80 Cys Ser Trp Leu Leu Phe

Ala Met Ala Trp Trp Leu lie A a Phe Ala 85 90 95 H s

Gy Asp Leu Ala Pro Ser G u dy Thr Ala d u Pro Cys

Val Thr 100 105 110 Ser lie H s Ser Phe Ser ser Al a

Phe Leu Phe Ser lie Au Val Gn 115 120 125 Val Thr

lie Ay Phe Ay Ay Arg Met val Thr d u Gu Cys Pro

1 Qérmelmetrmsommaqcard ing ta_elairm i8e whereihithe padte® hagmant comprises

v B nGspabtod Farenioriifo 133 paRrIP SEQIDAS 445°y 7
Arcdnidiisinky’ @mindaditipositore! 28 dfd / be837 i e Phe Ser Lys Hi
s Ala Val lie Ala Leu Arg 180 185 190 H s Gy Arg Leu

Cys Phe Met Leu Arg val Gy Asp Leu Arg Lys Ser 195

1@2‘%%3“1@3 or]_rli'g]% %%‘?0@?8 @'ﬁau@% Iiégregll the lﬂ@d&@@)mpnses or
vdlas\thé segoehesiattording to SEQ IBsiHol 4,65 r 8. I\/let 225 230

235 240 Sei t e 60400641. APP Gu A SP dy Val Ay Gy
Asn Ser lie phe Leu Val Ala Pro Leu H e 245 250 255

12.The method or use according to claim 8, wherein the nucleic acid fragment
comprises or has the sequence corresponding to a part of SEQ ID No. 4,6 or 8
comprising positions 67 and / or 1009 if the fragment is derived from the Kir6.2
cDNA, and comprising positions 5657978 and / or 5657106 if the fragment is
derived from Kir 6.2 genomic DNA.

13.The method or use according to one of the claims 1 to 12, wherein the amino at

position 23 of the protein is Lys.

14. The method or use according to one of the claims 1 to 13, wherein the amino

acid at position 337 of the protein is lie.

15.The method or use according to one of the claims 2 to 14 wherein the
nucleotide sequence carries an A at position 67 of the Kir6.2 coding sequence.

16. The method or use according to one of the claims 2 to 15, wherein the
nucleotide sequence carries a G at position 1009 of the Kir6.2 coding sequence.

17.The method or use according to one of the preceding claims, wherein the

individual is a diabetic patient.

18. The method or use according to claim17, wherein the diabetes is diabetes

mellitus.
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He Tyr Hs val lie Asp Ala Asn ser pro Leu Tyr Asp
Leu Ala Pro 260 265 270 Ser Asp Leu His His H's Gn

wRspoheu2§3d u lie lie Val lie Leu Gu 275 280 2861/22005/009270

val Val Au Thr Thr Gy lie Thr Thr Gn Ala Arg Thr
Ser Tvr 290 295 300 Leu Ala Asp u lie Leu Trp Gy
Gn Arg Phe val Pro He val Ala 305 310 315 320 G u
Qu Asp Ay Arg Tyr Ser val Asp Tyr Ser Lys Phe Ay
Asn Thr 325 330 335 H e Lys val Pro Thr Pro Leu Cys
Thr Ala Arg G n Leu Asp A u Asp 340 345 350 Hi s ser

(Tt tty B SRt BB g e

Al golopanpheait yliseise iSanginagedlris375 380 Ser Pro Asp
Ser Leu Ser 385 390 <210> 8 <211> 1173 <212> DNA <213>
Hono sapi ens <400> 8 atgctgtccc gcaagggcat catccccgag

2027he pydtbed @e6ARNS & oﬂ@%ﬁﬂ'@&%&e@ﬂ?t : gﬁ'&ff“f'@ﬁ QI 134819, wherein

ccaggtaccg tgcccgcca ccc gcC C caaga
12@%@5@6%@@&% an aa&aﬁc&%?gblgamgggmned in the sample.
gcttcctgca ggacgt gttc 180 accacgctgg tggacctcaa

gt ggccacac acattgctca tcttcaccat gtccttcctg 240

zngasagmggodm@cbmmg:gxom@bgmreae@@g@&ﬁiscgt&wwe&r%?r?the
300 gcccccagcg agggcact gc tgagccct gt
%%{88% %'P'E &'E%'tslani‘ii'@g@ gelectisne exteactioraceell.
ccattgaggt ccaagtgact attggctttg gggggcgcat ggtgactgag
420 gagtgcccac tggccatcct gatcctcatc gtgcagaaca

22¢ bhivgy grribod escoatingtecorksof the claims 1 to 4 or 6 to 21, wherein the sample
is isolated from the human body.

23. The method according to one of the claims 1 to 4 or 13 to 22, wherein the
presence of the amino acid exchange is determined by

a. Preparing a biological sample containing genomic DNA:

b. And preferably: Isolating the chromosomal DNA from the sample
according to a);

c. Amplification of a polynucleotide fragment by means of a PCR reaction
using primers able to amplify a polynucleotide fragment comprising those
nucleotide positions of the genomic Kir6.2 sequence that correspond to
positions 67/68/69 and/or 1009/1010/1011 of the coding sequence:

d. Sequencing of the polynucleotide fragment according to c);

24.The ethod according to claim 23, wherein the amplification of the polynucleotide

fragment is performed using at least one and preferably two of the primers
according to SEQ. ID No. 9 to 12.

25. The method according to claim 23 or 24, wherein the sequencing reaction is
performed using one of the primers according to SEQ ID No. 9 to 12.

26.The method according to one of the claims 1 to 4 or 13 to 22, wherein the

presence of the amino acid exchange is determined by
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gccatcatgc ttggctgcat cttcatgaag actgcccaag cccaccgcag
ggct gagacc 540 ctcatcttca gcaagcatgc ggtgatcgcc
w@r@egzuasg gccgcctctg cttcatgcta 600 cgt gt ggge@I/EP2005/009270
acctccgcaa gagcatgatc atcagcgcca ccatccacat gcaggtggta
660 cgcaagacca ccagccccga gggcgaggtg gtgcccctcc
accaggtgga catccccatg 720 gagaacggcg tgggtggcaa
cagcatcttc ctggtggccc cgctgaficat ctaccatgtc 780
attgat gcca acagcccact ctacgacctg gcacccagcg acctgcacca
ccaccaggac 840 ctcgagatca tcgtcatcct ggaaggcgtg

gt ggga RIS fai St
o or A e Bl MBS SAE RO GHAREDNR 1 agct

960 kyadsrigting gegamin DN fromdhg gaotple accering tot @)

gcaacagcat ,caaagtgccc 1020 acaccactct gcacggcccg
ccag%‘t @moﬁ%ﬁig%&c%cﬁ%@{actgga agctctgacc 1080

ct Cg@ﬁ@@ﬁﬂidﬁﬂﬁ%ﬁﬂﬂﬁqﬁvﬁ@ﬁim@m 666 39 aire roséd gedsdind to
ggccaagccc 1140 aagttcagca tctctccaga ttccctgtcc tga

1173 <heKi.2Sequence harbpuringienearanom pugleelidg exchanges

SSonendgaditgss g Lo Lo auilo Yelifgpeg win igher iy
rwar dr itham t@tieogidigpa KinGgh Sgqueée addérstiifgeticbndRidns.

<212> DNA <213> Artifi cial Sequence <220> <223>
Description of Artificial Sequence: prinmer <400> 10

27 ithe! SthBH Giccerftg tPading 28! Aheraid the idtatéd geddic BRA is
a. Immobilized on a chip matrix, a suitable membrane or

b. Transferred to a gel matrix and blotted to a suitable membrane.

28.The method according to one of the claims 1 to 4 or 13 to 22, wherein the amino
acid exchange is determined by
a. Providing a biological sample containing RNA from an individual
b. Preferably: Isolating RNA from the sample according to a)
c. Amplification of a polynucleotide 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

d. Sequencing of the polynucleotide fragment according to c).

29.the method according to claim 28, wherein at least one of the primers according
to SEQ ID No. 9 to 12 is used.

30. The method according to one of the claims 1 to 4 or 13 to 22, wherein the amino
acid exchange is determined by

Providing a biological sample containing RNA from an individual;

Isolating RNA from the sample according to a);

Immobilising it on a carrier,;

Qa0 T

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
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<212> DNA <213> Artificial Sequence <220> <223> Descri
ption of Artifi cial Sequence: prinmer <400> 11

WO Ma6/d271281y ggt ggcaaca gcatcttc 28 <210> 12 <2AAHERN05/009270

<212> DNA <213> Artificial Sequence <220> <223>
Description of Artificial Sequence: prinmer <400> 12
rvrsrnrmt g gctcaggaca gggaatc 27 <210> 13 <211> 3102
<212> DNA <213> Honp sapi ens34&300> <400> 13 st nsccaggt
gctttttcag ggaccaagta gagctggggc ctgaccacag gcacttcttg
60 gagccacaga cgcaaagcag cagccctcgg ggattgttct

;; g gg2gggzxegxm?mqmﬂaﬂhgtm§mta@hggaffm&gmfmlg(g)mre.z RNA coding
> ctggac gcacagctct a ccca .
acct ccdata Kgaéc?f epgesatlg%h@mﬁ@g @@'gagrgl@ gidtajapsitign: 23 and/or

ct gaat t\g&%&qg&gt%@ggag cagggacaaa aat aacccag
tacaggttcc tgctgaggcc agaaat agca 300 tagtgacaag

tgccttgtaa caccctggat gagcagcagg gggaggctga gct gaggcetg

b e P A eSS
ccat goqhfiAoliGASPOR 4achip Ad102878 Uit Drade Gr
gggctt g_gcc ttggaccgag tcctgtccct tagnrvrscc at gggcacgc

/ g
t gcgbt t Japstarddagyeelonalixcyshaiteragids baligdite agsuitable
agcttcg_a%\bg ctgtggt cctcatcaag 600 ctggcgggcc
gt gcag ‘gggcac tttgacggtg ttgccaaact tggagtagtc

386fhe method according to one of the claims 1 to 4 or 13 to 22, wherein the amino
acid exchange is determined by

Providing a biological sample containing proteins from an individual,

Isolating protein from the sample according to a);

Immobilizing it on a carrier,;

o 0 T w

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,

e. Making visible the binding of the antibody to the protein;

33.The method according to claim 32 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.

34. The method according to one of the claims 1 to 4 or 13 to 22, wherein the amino
acid exchange is determined by
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 than Glutaminic Acid at
position 23 and/or than Valine at position 337 of its polypeptide chain
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cacagagt aa cgtccgtcct cctcagctac aatgggcaca aagcgctggc
cccacaggat 720 ctcatcggcc aggtaggagg tgcgggcectg

w@gloggtgad g cccgtggttt ccaccacgcc 780 ttccaggar@r/EP2005/009270

acgatgatct cgaggtcctg gtggtggtgc aggtcgctgg gtgccaggtc
840 gtagagtggg ctgttggcat caatgacatg gtagatgatc
agcggggcca ccaggaagat 900 gctgttgcca cccacgccgt
tctccatggg gatgtccact tct acg%\%aa cggt gggnrw 960
ardcct ggt g gaggggcacc acctcgccct cggggctggt ggtcttgegt
accacctgca 1020 tgtggatggt ggcgctgatg atcatgctct

t ?cggaggamtmadﬁﬁ:&%tbmgb@??&@ui%&@id?qg@ﬁ@ﬂ?? and/or Valine
cgc C aagat ga ct cagccc

1130 LR age 60T, Shcgreentidiandlion  geageeaag

cat gat g@&Kking W&%Ié%@ﬁl%@oﬁﬁ@%tﬁgﬂy%% fStEin.

gccccacgat Qgttctgcacg at gaggatca gga ggcca tgggcact cc
tcagt cacca 1260 tgcgcccccc aaagccaata gtcacttgga

20 t |
T AARARRIET AL RRIEn R TR B inang
1%&@@96%@99@ of gAgnAAMohiIecHRhigdl GifAdass@diological
ccagct gcac aggaaggaca 1440 tggtgaagat gagccacttc
t 488€l9ht g t gt gt ggcca cttgaggt cc accagcgt gg 1500
t gaacacgt c ctgcaggaag cggccctgct cccgggttac anrvrsat gt
tcttgtgggc 1560 cacgttgcag ttgcctttct tggacacaaa

3@ a°gga§d: kit far tegting)thegogseace of ancthetléﬁm@ gaidtthgglutaminic Acid at

%ﬁa&@@@g ﬁﬁ%@{ 2\5’3 %&@b@f{b '%g%%@ﬁﬁi e gg‘/‘% tthe Kir6.2

§t‘éﬂ{ G . 2PACRR F KirclZ43704 W&Bﬂﬁe%?&gﬁélﬁk %t least a means
actgcagagt cct ctcggtg ggcaccttct caccctgggg 18

c tfgicthet daigctinn oft said peesanceawvithin theypepieinact c cccaccagac
tcttccttac 1860 ctccacctgg gtcccacttc acttcttaat
accagcgaga aggaat ggag gtgganrwar 1920 dctcaggccg

3nge sy bt 4o tetting ﬂ@bl@séﬁeé of aagtiatioyir hedkios. aiuhadided

1980 gcagat cact ag tcag ttc acca gcctgaccaa
Cé@%?@%an c%’@ﬁtQQ baliolss fé'&@ %Hga?a%“%!?@é’g@ﬂ fosg Kir6.2

tide se9dbAES ﬁafbdh‘ri‘ﬁthaa?{o@ﬁér &Hinodi§ ﬂ%r?éﬂﬁamlmc Acid at
g agg caggagaatc gcttgaaccc gagaggcgga ggttgcagig
agmsdmgneﬂ&:aﬂd/ﬁe aaother actino aait tt\aagtajmegﬂjgmgamgb?ﬂ in the Kir6.2

t 2220 .

o R e Bl B g alns o feng TBgeet 04 dgteden el said
223PafibR G HRChECIESRRCSEdIEhcect gegt cct cccccaget t
cccccaccag ctgaccaccc 2340 ctgggectcc cgctaagagce

ccttctcccc gcccagectg ccttcecccage ccagcetcaga 2400

SAHHERSERE 2hGaRMY 6l6nd BFERTIAR S98PSF LARFCRIAEIRTHE Seid a

position 23 is Lys. .

39. The test kit according to one of the claims 36to 38, wherein the amino acid at

position 337 is lle.

40. The test kit according to one of the claims 36, 38 or 39 containing an antibody

discriminating in its binding characteristics between Kir6.2 harbouring
Glutaminic Acid at position 23 and/or Valine at position 337 and a Kir6.2 protein
harbouring another amino acid than Glutaminic Acid at position 23 and/or Valine

at position 337.
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cctcacctgt ctggccttcg ggctcccagg ctccagctca ggtcctggcec
acccccgcecc 2520 cgtctctcct ccaggtgcgce cccctatgtc
w@r@ehzuaec cctcccggag cgcccccgecc 2580 gcttt cCRBEP2005/009270
tcccecctcca getctegtce tctetgtcecte cttgggatce tgegttctcet
2640 ggagtcacca ccccacccgg ctcaaccgcg gctccccgga
cctgcgcgecg acccggcggg 2700 getrgactccg agtcgcggcec
tcccggtccc tgccgeccge ccgecgeegecg getcccgetc 2760
cgcgccgggt cccggeeccecg cccgecgecg ccgetgcacc tgcetcctgcet
cct cacgcca 2820 cggccgtcge ctcceccgecc cctccecgecg
4d cthgytpsy kit acgersting tyene g?tt@t et 3880 30 cwherigtie nucleotide

RBLBEIAE SRR G ARRORBR ST AR SR renta™

ccgccagggg gagcccgacc 3000 tgcaccggag cgcagggggc
gﬁ%cg ag caagcccccg ccectcccgce gcccct cccc 3060
420_ &jg kit acgeisling tacene ptiheglaims 3¢ 88@sdd, yhesginhe nucleotide
Seéetq%eﬂce of Kir6.2 carries an A at position 1009 of the coding sequence.

43. The test kit according to one of the claims 37 to 39, 41 or 42 containing a
primer set able to amplify a polynucleotide fragment comprising positions 67
and / or 1009 of the Kir6.2 coding sequence.

44.The test kit according to claim 43 containing at least one of the primers
according to SEQ ID Nos. 9 to 12.

45. The test kit according to one of the claims 37 to 39 or 41 to 43, containing 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.

46. The test kit according to claim 45 containing at least one of the primers
according to SEQ ID No. 9 to 12.

47.The test kit according to one of the claims 37 to 39, 41 or 42 containing 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 posifion 23 and/or Valine at position 337 under stringent conditions.

48.lsolated Kir6.2 polypeptide or fragment thereof comprising positions 23 and 337,
which carries Lysine at position 23 and Isoleucine at position 337 of the

polypeptide sequence.

49.Isolated Kir6.2 polypeptide comprising or consisting of the sequence according
to SEQ ID No. 7 or fragment thereof comprising amino acid positions 23 and
337.
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50.Isolated Kir6.2 polypeptide or fragment thereof comprising positions 23 and 337
which carries Glutaminic Acid at position 23 and Isoleucine at position 337 of
the polypeptide sequence.

1

51.1solated Kir6.2 polypeptide comprising or consisting of the sequence according
to SEQ ID No. 5 or fragment thereof comprising amino acid positions 23 and
337.

52. Isolated'polynucleotide coding for a Kir6.2 protein or a fragment thereof
according to one of the claims 51 to 54.

53.1solated polynucleotide comprising the sequence according to SEQ ID No. 6 or
~ 8 or a fragment thereof comprising nucleotide positions 67 and 1009.

54.1solated polynucleotide hybridizing to the DNA sequence according to claim 54
or 55 or their complementary strands under conditions of high stringency.

55.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 coding sequence comprising positions 67 and/or 1009
or of the genomic Kir6.2 sequence according to SEQ ID No. 13 comprising
positions 5657 106/107/108 and/or 5657978/79/80.

56. Primers for the amplification of Kir6.2 polynucleotides wherein the amplified
polynucleotides comprise positions 67 and/or 1009 of the Kir6.2 coding
sequence and/or position 5657978 and/or 5657106 of the genomic Kir6.2
sequence according to SEQ ID No. 13.



