Si ngl e Nucl eoti de Pol ynor phi sm (SNP) Di abetes
mellitus, a netabolic disease in which carbohydrate
waRodeiosation i s reduced and |ipid and protei n PCT/EP2005/012987
utilization is enhanced, is caysed by an absol ute or
relative deficiency of insulin: In the nore severe
cases, diabetes is characterized by chronic
hyper gl ycem a, glycosuria, water and el ectrolyte |oss,
ket oaci dosis and coma. Long term conplications include
devel opment of neuropathy, retinopathy, nephropathy,
geneneral i zed degenerative changes in |arge and snal
bl ood vessel s and $ingle Nudeotide orHidnt (NPt o
i nfection. The nost conmon form of diabetes is Type 2,

non- L, nsul i n- dependent di abetes that is characterized
by B@ﬁf@? @F@l&@nﬁf ey l%d&e%smﬁvéaca?%ﬁﬁaw wieption s ciaged end
| nEpiliand pesdis taldon B ehidnged, istchwsdiBgan 4eblatege neitive dafiikncy of
O RO Y 3 SR ol S PTG Sl
of glyérsun, svates end deqirolyze ldisalfpetagidodisandfcbma. Homg tedn f@nplications
f . di ' I I
P A0 Eb &R o %?E?%ifgﬁgﬁ*gﬁééfhﬁ?%ﬁ%ﬁg%ﬁﬁ sl o
t heegeneralive chamesip|l3rpendamall bloodivespelind iedreased s eaiipitie to
:jt iﬂg&ttigﬁ.t 'jrme&%lﬁgﬂ célhﬂfon@'%lgg& d‘i%_et%pﬁ EL%A 3, ?Q?—iﬂﬂg}ih-kc)l @Bent diabetes
i abetes in ar , i n, .. etal, abetes
Caﬁ@f: 1 2%(%3“?“ ‘iﬁ%&ﬁl’&fﬁ VCFT%%’Y o 19“?\?‘6%1 l?s‘ﬂ%nafﬁ%f’fé%n ?ﬁ‘géns“hn
beexisahavin tdrget bisses. Bosit genagy dnd rhvit@imdntabfistor Soinafbutedo the
logf IR0 4% %Ealmgp\llgé \rég{lit? Ellﬁgstsa %\%}érhro@ﬁ? %egitetlgellloagn?etns ?)fe t@% égease. Type

ave one or s reere a
wi £ Kiabetes islpEeneesmild RBammé diabeses matllitup of gohcdibersbtogi a 87- 93
(1981). In the Pima Indians, the relative risk of
becom ng diabetic is increased twofold for a child

bo t o, one par.ent o js . diabetic, and sjxfo]d when .
bothe lbeé#ﬁ ialcaions gt f’”&%%ah%weé??rwsdq 19 t%?r? were 135 million
Ge ndailis evithudsabees whildwitly, Tt & ekiivdtédtharddsato FBGhillton wilkhave diabetes
Chal | enge Rubl i g | .venti.on N/ j

P8 T E" %@z{se %13{5 ;['%neéf% %ré‘f\@(%%%éﬁcgf’ 1%1(?(791%3%@## {(;:93(;5 )d ance
of nonozygotic twins for Type 2 di abetes has been

observed to be over 90% conpared wi th approxi mately

50%{0r diRQRYAREL Shottith Barfafs@6AELEmMal RardMR&idh: 40% of
di abet es. Barnett,

A H, et al 0(2) D abetp| ogja )
87T9ZOPEEcIlyin RgH Veiibalyae ? ém@wﬁésoc?ﬁlﬁvwﬁﬁ@r seveP Lt dsgree relatives
patffert svithehedisdagnBarhert Biay. @0 defengiad7i98$1H81)) In the Pima Indians,
segretion and..a decreased .gl ucose t r.ance.after,_an

20 ¢ B TR 50RO B P e R PR R ey oS8 W pp g Bhe parent
28#hBisidiabetis dnd gxfoltiBBtn D66 afchBiy affehied KinghlepE\V@| & R Senetic
of i : ' i l.ati oF .
ohSiaPupBRESRRRRa s MonRRRY BB BENEREY s
f athlovgyist $Bikeekadniernatippd: Stodkheliye { 888) {rmncerdangsrof monozygotic
pr %ghiﬁ!r yy&@d_ diftRees Eas:s &%%b@&f@ Belobl dhoss tEhiSarediiR

25n egpperoxiglrateely 5I OQA)gf%? %olngzyggti%?ns a eclte%%vnl%ﬁ ’Ey{ne I diabetes. Barnett, A. H.,

et al. 20(2) Diabetologia 87-93 (1981). Non-diabetic twins of Type 2 diabetes patients
were shown to have decreased insulin secretion and a decreased glucose tolerance after an

oral glucose tolerance test. Barnett, A. H., et al. 282 Brit. Med. ]. 1656-1658 (1981).
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the propensity to devel op Type 2 di abetes and

t herapeutic agents for prevention and treatnent of the
wdize®aser04 A nucl ei ¢ aci d sequence at whi ch nor eCrmae05/012987

one sequence is possible in a,population (either a

natural popul ation or a synthetlc popul ation, e.g., a

Thg é’lb%la ! %g?%nc%y Wﬂl.i]ee&ke%tsgﬁiﬁgyﬁlegﬁﬂg %ﬁ)lt{l'ﬁfo%r a{ffegteti‘%hgﬁ§ ?ﬁ fnmet

nnrphlc Si C sites can all

méchtal deéd‘ tercbﬁue sthen gewtigdavtes nb@b@d inAypabdiabetas a@n@ more
er«ﬂ%e r(%ﬁﬁglﬁ i’he e?sl.rsocgae %ﬁlpﬂ tors: uﬁpo ﬁéé?&ﬁ a}eﬁé%%%c ?hssays to identify

1 ONsS Ccan resu
th¢ peopgasigrtatdcodopTypr 2 dabeeearst iprapediregents ffer prevestioprand

or addi of one or nore am no aci ds encoded by a
U?ﬁﬁﬁ%ﬂ%ﬁ@%$$ “alter splice sites, and affect the
stability or transport of NMRNA. Where a pol ynor phi c

site is a single nucleotide in length, the site is
A pEOSERSH shpsRe Bahg bR AL ERL R R0l XIBLANL 811 population
(eMBér s ateml p@ﬁﬂﬂi‘(ﬁi &l sesyhdretid pbpda’ecm, e, |arhbdarg@ésselthet1c
ept.i bi.l nd . dru SR
L T D L
diffefeycdd e pafup s besedpai snbmtaucﬂm asemhlose,a:s eleletisks. dfuchhe
rug..response diff nces bet e .
SoPGEREPTS CRET ot OO Ga AR ortaree T epemyiop st
préiA6ie stopGotlBhd) Gttsdeldtivage ntldit@nf bﬁagerintorekammof am[dsteheoded by
entification i ndi vi who t
HS\ B e 187 e stsrs v SRRt RGP IRY Sy foRrpRGT Sl Where
pEPRBASHISsitSa kigieRinukle6alt BrleithghBsitd i6 réf&@éd)tcﬁastahatgle

predi spose indjviguals to diabetes, wth a focus on
ngAerdidg RO TRRERBETH §ﬁ§p%0|f|cally, nucl ei ¢ aci d

fragnments of genes haV|ng singl e nucl eoti de

pol ynmor phi sns (" SNPs") which are anmenable to

di agnostic and therap ic intervention ain_ .
SERDIATHEOS! COPHEOR A7 D SHE i BOFHEL B ORI dilteehces in
dRsY ﬂi&@éﬁﬂbﬂkﬁ 8fd @ﬂl% 1%&15611@@ S ath @ﬁédtbtiomﬂﬂwmo or, more

sequences se ect ed

romthe group consisti
cBaEHG 83 B de BT RIONOR TSR Piedits Gfpease risk or the

dh%@ﬁioisém%cés@en%éaﬁleﬂn? and the conpl enents of
t fesequences identified by SEQ ID. NOS.: 1-7 as well
as vectors, reconbi nant host cells, transgenic
ani mal s, and conpositions containing such

I&?hﬁ%ﬂ%‘ﬂl&@ geneya Gackdty %m leQdD t@&lﬁiﬂ;@ wetlesds b ratsand

I agnosin susceptib e 2 di ahetes |0 .
rmentﬁ@ﬁs ﬁrdhmdenﬁﬁcﬂ@ﬁlétfﬁl@*@ aﬂéwgp BPROPeRigto develop certain
d Jl |l es of SNPs associated with Type 2 diabetes. In

a 3ltion, the invention provides nethods of diagnosing

a susceptibility to Type 2 di abetes

The instant invention concerns the identification of genetic factors that predispose
individuals to diabetes, with a focus on candidate genes and specifically, nucleic acid

fragments of genes having single nucleotide polymorphisms (“SNPs”) which are

amenable to diagnostic and therapeutic intervention.

Tn certain embodiments, the invention provides isolated polynucleotides containing SNPs
Jocated within sequences selected from the group consisting of sequences identified by
Sequence Identification Numbers (“SEQ. ID. NOS.”) 1-7 and the complements of the
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in an individual by detecting one or nore hapl otypes
associated with Type 2 di abetes. Al so contenpl ated by

woOhesioas@mt i on are net hods of identifyi ng agenPeTERR®E/012987

can alter the course of the digease as well as the
agents thensel ves and pharnmacédtical conpositions

S o DL APy oF AtiEl & R Br et e el

@ﬁﬂag@ﬁ@ enimbgaed t@hposiforsaohtaSiRy tdvhtpdlpnrkeddesatiée invention
it

Type 2 _di.abetes is shown i.n. arate colum. . ...
Hoieedeorediedt SETRRTIEA YorerBITER [y eraess b individus,
by c.ileg?éﬂt’ci@ig 2"1'1%5 oS he gtamhkcauwﬁaf ﬂSB@ﬁkc&ﬁﬁﬁd W'Etthyﬁy Jeédi?iﬂ)etels. In

i abetes. Figure 3 shows _hqw puch each at- r, alle :
B Chesa pOongaE RSP ROp Bl e Sisspbblite T disbetes
ih¥Rendivillale} @Sedimk@nk bt 66 Rapsibtypts L8)cidabhethupes 2 didetes.
allelic chi-square association test. Figure 4 shows
how nmuch each at- risk allele identified for each SNP

in Figure 1 is associated with Type 2 di abetes
ABb 95t tbinpBAGED Ah e PBreBEdn BASAEhUROHF iH B fIRBAENAE Ghich can alter the
chlsquaﬁe_aSSOC|aH|onH%est. glg%%e 5 @hﬁms omL£$ch .\
©aEs Aithe disasepy wilkesitioraents tagmichyes aad RRURERcEtge grfpROsItons
goﬁ%ri@%g@g@ggggsyvith Type 2 di abetes (significance at
p0.05) based upon the chi-square test for recessive
ef fects. Figures 6 provides a sunmmary of the SNPs found
to be associated with Type 2 diabetes using allelic
B8R0 Rblv@BEQUENAY WP ¢-738i 810 SNBS irdlicaddddytradle® within each
chi-square test for recessive effects. Sln%L%NE ) .
seaBenset (Lhe akrly 9irerp ANE tRat 1t #eoqitisd WihdyRe Adighqies is shown ina
SSQUeNcsMari ations in the human genone, gain nore and

re 1nmportance for a wide range of biol ogical and
bi onedi cal applications. SNPs are used to explore the
evol utionary history of human popul ati ons and to
Figa%ex 38_JO[&NSitF5bREes to FYBS: AlERuR! Y sﬁoﬂh}?lbt)ﬂ:@é ssociated
I &9net|g anal ysi's. I n addition, pharnmacogenetics
with[liyped diadbetse DNA variations to el uci date genetic
factors that underlie different drug efficacies or
adverse events. Finally, SNPs are thought to help
identify genes that are involved in conplex_diseases.

Higaregy dwaihowrmpeeh ¢ash at-aislaeliele identifird fogeachiSNIciahigiredfis
hoetibiilasia . | ! ot
FRRBLE e 20 L 0L 0, PR et i

phendiomiestal | y associ at ed

Figure 4 shows how much each at-risk allele identified for each SNP in Figure 1 is
associated with Type 2 diabetes (significance at p<0.05) based upon the genotypic chi-

square association test.

Figure 5 shows how much each at-risk allele identified for each SNP in Figure 1 is
associated with Type 2 diabetes (significance at p<0.05) based upon the chi-square test for

recessive effects.
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with Type 2 di abetes. As a consequence, intervention

can be prescribed to such individuals before synptons
wohodclve3 i sease present, e.g., dietary changesPCT/EP2005/012987

exerci se and/or nedication. ldentification of genes

inmplicated in Type 2 di abetes Tocus can pave t he way

for a better underst |sease S .
Bipeess povider pouamar e or SRPRmiod do ok raonael e Tty 2 diabetes
usthgradgled Hsé setatioben@stypho ugbtiatien Hel/ bml)ﬂelchﬁtqiﬁrd: testhppeecssive

% abetes were anal yzed to identify SNPs. Nucleic acid

@&ﬂences containing the SNPs were then genotyped in
di abetic cases and natched controls. Statistica
analysis was then perforned to find association with
e 2.di abetes in, anal SIS of con and di abeti.c
e aisaRe PolprasPrine e syttt bRy Sherme Rkt g in the
}ﬂﬂh%gen@ﬁle; @i mINPsn deioee ﬂ‘:@mantc@fd@e vitlatdrgt bcbiolqglcal and
asso ﬁ wth Type 2 duﬁbete p<0. O € The. ter ¢
biaRpsicsl aprlictipps- SAGF BSeH R PP e&ée AR sty pf uman
pRptlakioH! A{d RQShly:ORréMidapig ”BNPQ ﬂ@@pﬁytahﬁdJ ovidld ﬁsgene‘uc

anong a popul atjon of |nd|V|q sed herein
agpsifralp AsielitiQRe BRI AS PR IR e vpgatengA dhuctdate genetic

ﬂ!t&ﬂ'tﬂat%ng@lfe'd@ﬂfér@ﬂt d%gg BEiRESes ol REveNRSehfie Bliafly,&INPsire thought
SEQ rgure 1 are i.ndi cat ed by

t@ halcpléé@rsﬂfy gstes &i@aﬁfﬂlevolwemgﬂmp EiseEssn SEQ ID. NO :

1 of Figure 1 indicates that the nucl eotide base (or

the allele) at that position in the sequence nay be

ei ther guani ne or adenine. The allele associated w
Thysentinaenitongelatestp faidentifcatiop of s&eeﬁaiﬁ% ar ?‘1H813Eéf160t1de

ﬁo@fﬁle\?hlsngs)(SNﬁ)nﬂh@ﬁE ciﬂ%a RleP LS b‘égh@x%lgpﬂ;%g assoc1ated

I des flanking the SN for each S
vty Ty e 2diabeses: He afqoasrauapces BRTEeRIES qmb@rpr%sr:@b%@oﬁuﬁlb

1hgl‘3gfu}afsxﬁefoli]§s5}rﬁﬁ@%f& g? g%{‘}lg@f% spﬁ&Pen{: 2 g hiet HRoes '%%erqse and/or

used herein equencés di scl osed by t
isatication, IMosficaion ofgepesdswhicatedh Ve"ﬁme&wdléh@@ﬁdﬁa@scaﬂ @e\’e the way

f89 gBet %%ﬂ'ﬂgrs&gldﬁj% g@&k&?&s}k‘g&ﬁ CAHENEESun bih EQ@T ('g?p'}oved

use erel enconpasses any a
daagm)gtles asétth@ﬁpealltﬂcel es. The term"allele" refers to a
speci fic nucl eoti de anong a sel ection of nucleotides
defining a SNP. The term"mnor allele" refers to an
allele of a SNP that occurs less frequently within a

(&mw t}wtwghhtod:‘e 1mpd:lpa/cﬁdjuaT5a>et2hhabett¢$evampmlwaﬂ lte identifjHaNPs.
Jor LY I

Igc é.%lf; %Clrmr C 8%81%%?1 yé ﬁle P? V\%Pe ﬁeh %El? tg% ﬁp%eﬁg ses and

madhed chmduods. tSllm;rsutzﬂ anzniym)wasathhle paformed to find association with Type 2

diabetes in analysis of control and diabetic populations. After the analysis of 1,769 SNPs

in 186 genes, certain SNPs were found to be statistically associated with Type 2 diabetes

(p=0.05).

The term “SNP” refers to a single nucleotide polymorphism at a particular position in the
human genome that varies among a population of individuals. As used herein, a SNP
may be identified by its name or by location within a particular sequence. The SNPs
identified in the SEQ. ID. NOS. of Figure 1 are indicated by brackets. For example, the
SNP “[G/A]” in SEQ. ID. NO.: 1 of Figure 1 indicates that the nucleotide base (or the
allele) at that position in the sequence may be either guanine or adenine. The allele

associated with Type 2 diabetes in Figure 1 (e.g., a guanine in SEQ. ID. NO.: 1) is
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The term"at-risk allele" refers to an allele that is

associated with Type 2 diabetes. Figure 1 and Fi gures
wG-2006pa8M a nunber of at-risk alleles of the prPes@ER2005/012987

i nvention. The term "hapl otype’ refers to a

conbi nati on of particular alletes fromtwo or nore

The term"at-ri r.ef
indite s prate soLiabs Jir ARaroRae Aey i B SR a EQ. ID-NO.
n'fF@erel ZrexhOREnI@ndde gﬁ@{ceﬁﬁvhﬁh-afe sded hapleatifipias lozhtiomef the SNP
present invention. The term "pol ynucl eotide" refers to
inBIeEBPTIE: forms of nucl eotides of any |ength. The
pol ynucl eoti des may contain deoxyri bonucl eoti des,
ri bonucl eoti des, and/ or their anal ogs.

Pol cl eot.i des have an r di
ARG, PP AR SoHGra® LT Aia0y PASHR B QIS Add preset
1REtibh leREGMPAE HtedloniPMBEALh Bf safd ﬁlhkﬂédﬁdeSeqL&ﬁeksiT&y addition, as used

performany, function, known unknown. follow ng
hﬁ?‘?émrib‘?itelr mmSNEn g‘}né‘?iﬁBﬁis‘??é’Hi’éiﬂF AHOPG A lﬁ%tl Ogéﬁ‘?lﬁses a
gene or gene fragment, exons, introns, t RNA

rRNA, short interfering nucleicacid nnlecules (siNM,

ri bozynes rec i na nucl eati des, ed, . .
Tt LB FelEE fo pRRSTARILE KAUE BHORE P St Ui oEcP AR RASS defining
AP sequence, isol ated KNA of any sequence, nucleic

acid probes, and priners. A polynucleotide my al so
conprise nodi fied nucleic acid nol ecul es, such as
nmet hyl at ed nucl ei c acid nol ecul es and nucl eic acid

mlt%ﬂ k‘ﬁm%}aatil@lgs refﬁs tSUP BN A 22IND/ tHab Btk £1dss fR¥quently within a

I sol at ed ol ynucl eotide is one that is substantially
HMPG@ﬂ@ﬂOfﬁéﬁ dadetheadhomeiorafiflen it is associated in
nature. By substantially free is nmeant at |east 50%

at least 70% at |east 80% or at |east 90% free of
the materials with which jt is associated in nature
The teim oraicsallgle] sefaie foe ligterofa Y E@%éﬁsmpscfg Rikpithin a

pﬁ)%luYa@féﬁ o?%c.hgiﬁ?als WhihGhe ndeYor\dleleue of origin or

ni pul ati on: are not associated with all or a
portion of a polynucleotide with which it is
associated in nature, (2) are linked to a

A el el Q]%](e@fr&@xrs tb BRANAOALat LsQsitiadd With "I‘g%é 3 A#Bétes. Figure

I'n nature, does not occur in nature. e.term

I indbFigdics 35 ahxmvirearmgnbeirmé ahtisle giasof Biepresest inverfiRted t o

descri be conditions for hybridization and washi ng

under whi ch nucl eoti de sequences at |east 60% 65%

70% 75% 80% 85% 90% 95% or 98% i dentjcal to each

Taheitermt ‘DaplotypEyrefesto ncangbinpidey efparbcdacielss Fam twg rpmore
J ngent conditions are known to those skilled in the
'and can be found in Current Protocols in Mlecular

Biology, John Wley &Sons, N Y (1989), 6.3.1-

The term “at-risk haplotype” refers to a haplotype that is associated with Type 2 diabetes.

Figure 2 shows a number of at-risk haplotypes of the present invention.

The term "polynucleotide” refers to polymeric forms of nucleotides of any length. The
polynucleotides may contain deoxyribonucleotides, ribonucleotides, and/or their analogs.
Polynucleotides may have any three-dimensional structure including single-stranded,
double-stranded and triple helical molecular structures, and may perform any function,
known or unknown. The following are non-limiting embodiments of polynucleotides: a

gene or gene fragment, exons, introns, mRNA, tRNA, rRNA, short interfering nucleic
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6.3.6. Anon-limting exanple of stringent

hybri di zation conditions are hybridization in 6x
weadictas il ori de/ sodiumcitrate (SSC) at about P¢B@®E2005/012987

foll owed by one or nore mashes6|n 0.2. x SSC, 0.1% SDS

at 50- 650C. The tern1 ‘'vector" refers to a DNA nol ecul e

‘2 {noi chﬂeg ?s\/l(l}gt) G0 Irngg aﬁch% g&%nﬁﬁnﬁﬁ g)%gﬁlﬂglteg‘%%ég%ﬁnched

pélpnnmdll@tndeh iptdsesdspvectedsj isdlesd Dot @rymetlwme,asolated RNA of any

S Rl G PO G- BEL AR Yad By LS EI 00

medtmdsmc}eai acidimotecuales, pmhmrmd:thylﬁt@d Imlh]emreepi inoketilenarsf nucleic
Ie|c E0|d and expression vectors that function

eHHEA S8 -on and/ or translation of the DNA or

RNA. Al so included are vectors that prOV|de nore than

one of the above functions A 'host ceII i ncl udes an

hasipentdty Pl Porcaiued G ePue b SR R SRy feeof
ﬂfe sB@lﬁdneémlﬂC wﬂldrmt © Gskbasteélmdhmurqi) Bqtsabna;ntﬂliyt&ee & theant at least
I
e R e L et e R L
A9e6 @ hvedl ggiﬁ(attafe iAn ‘hQ:tlala:led Pbb?nﬁdﬂfmid:ei*re]@b Indhwdes hecoartigintal
u .nat ur t ' . .
Hefticen Whidh bratiris Glaraed Det pClapPEJy Bris siegiated with
hiher ?ﬁlt)ﬁt{g)ﬁ@f%@olﬂﬁﬁle@ﬁdé Weh m&ﬁiﬁﬂk akd@\tﬁtﬁdl i0matuis, (2 are Jinked to
"I sol ate oS 1S O
apelysurl a@tecgf qtfierfﬁ% @aé Fy¥ %Eﬁﬁllf ﬁglfﬁ%vb%r’@ﬁgg’t Cﬁ\%i 85850Y occur in

deriyed. The terns "individual," "host," and "subject”
are used i nterchangeably herein to refer to a

vertebrate, preferably a mamal , nmor e preferably a

human. The terns "transformation," "transfection," and

Eﬁ@ aghd ';h Bfi@l}?ﬁ ﬁ{d@?%tﬁﬁi@ent%bﬁdlﬁﬁﬁﬂ' is Mretdzan Q@B’tﬁby conditions for
erein to refer.to e t

BXTdRsies Mwbagée@m\'@ RSO 'qgé{cgg Hitas08058) 6595, 70,

5%e§?%035‘% 008, 95@@ oBBRAdeir8ldofcRth bther tyBseally tedihin hfridized to
exanpl e of ecti on, transducti on, |nfec

m@mth@pé?mah bemgentapulisioat siknanan th Iefgs&‘ihsl%rt and can be
Jd* il P I‘Fg%t@&’ﬁ% MBfeEular Eﬁ)l(%’?%%ﬂ%ﬁey & Sons, N.Y (1989), 6.3.1-

ynuc e may be nmai ntain as a non |ntegrated
Gact o noh-dimising rsreple af yiriagent #ybrdizatiqnesonditians e hijpaigization in

Be s&ﬂ{l Rtk §o'a§lﬂ-gtcﬂf3at@@5§t ) §€dHoud @ﬂ@%ﬂoma b9@RebE fore washes

transtormati on e transient or stable. The present
anénxS@ﬁJbH@ﬁE&@ﬁSQﬁﬁéés ot herw se indi cat ed,
conventional techniques of nolecul ar biol ogy

(i ncludi ng reconbi nant techni ques), m crobiol ogy, cel

bi ol ogy, biochem stry and immunol ogy, which are wi thin
The terki Mectof" nefees torat DNA molecule that can carry inserted DNA and be

perpetuated in a host cell. Vectors are also known as cloning vectors, cloning vehicles or
vehicles. The term “vector” includes vectors that function primarily for insertion of a
nucleic acid molecule into a cell, replication vectors that function primarily for the
replication of nucleic acids, and expression vectors that function for transcription and/or
translation of the DNA or RNA. Also included are vectors that provide more than one of

the above functions.

A "host cell" includes an individual cell or cell culture which can be or has been a

recipient for vector(s) or for incorporation of nucleic acid molecules and/or proteins.
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As used herein, the singular formof any termcan
alternatively enconpass the plural formand vice

woen®H63Mik|l publications and references cited ReTEPZ05/012987

are incorporated by referenceﬁ;n their entirety for
any purpose. The present invention provides isolated

H?)&ﬁ:@um ljgitéipgggeél%% rd S stgciﬁﬁ dlc gﬁﬁ%og%n magfrf?)t ﬁecessarﬂy be
c&%ﬁlé@él‘)gﬂ%nﬁ&@ (il Iﬁd)@ﬂob)gy SER tothDNsK)Somb}eﬁlemm)jtotthe original parent

onpl enents qQf sequ S |de tifi
dm natural, agFideniph g{ ﬁ‘g—l%ﬁ]?aé% aéuoaf ggiorg%creﬁ na%hléles C§1|IS| trarnsfected
with tBe pHPnldeqrates bﬁﬂie@i’res@ﬂ@b@@iﬁo@eAhéiﬁsl)atddﬂldshchﬂl’: astangavhich has

f ty to. d I 2 di
beutieh ax%rc"]ivens' raddoemile PReRvPy R Yo 9a ABACe. 11

one enbodlnent t he polynucleotlde is selected from
the group conS|st|n %quqnces i,dentified

TheterneSindjvigugn dh?%e ae e ArSUsSe 1Rt ﬂ%eétlgfx)/yl'leren?’to refertoa
kagrgd}gfe 1%?8]59‘}1}7] Prfdmhk, feferdbly b huah@t her
e polynu

cleotide conprises at |east a
portion of a sequence selected fromthe group
consi sting of sequences identified by SEQ ID. NCS.:
Tééé ﬁljlfkd txtaﬂﬁoﬁﬁ%r?'mfgﬁfe@ﬁorﬁ'eﬂw ReRsid teleRforfnagidnbyte used
The present inv iQn al.so rel ates
ulizarqhsog@bb’chep@nWtﬁé‘?ré@tth@@éef%’f’rﬁi? f@?@CHO% T GORRYS
S }Inlglggagc}% glg(y ? gg%tclél? : 1g1‘é§p%gt1\fer LU ﬁ@ﬂﬁ)l\%gié&i foRnbé ﬁistrll?llgn, for
exmpleehmfbcsilcmﬁ trg@m@ﬁ@@snfém Fkaé%iPQfﬁt“gEéa%lcb precipifation,
|E% ft? ?g}t e d dhaefy, R €HE Qﬁ%eﬁﬁﬁ%&?ﬂudéﬁud@ ey be
par enentary to_a nucleotide se u%nce b
mammﬁd dsn rwnt—l@sttgr@adrmcéora o esrBPlenbplas T pT alignatively, may be
' ght g4 JfBHHﬁtId’hem Bé'ﬁansmnt or
Rt e R R S
stable.and t he conpl enents of sequences |dent|f|ed by
SEQ ID. NOS.:I-7, which hybridizes, is conplenentary,
or is partially conplenmentary to a nucleotide sequence
present in a test sanple. In a further enbodi nent, ﬁ
Tisopratead np/ehiyow etploys, delasontbeivdesindicated aeanvantigsdl feshniques of

of . a se

%‘8]&6%1@&; z%cfﬁr%x%go$@%@{ t]Ig%‘IH{{lC%P n‘h‘aﬂﬁﬁlﬁbgﬁ Qelpf)mlog}’,
iocineREN tusd ofimsaolegnodsch aemtiibin g SB{}I @Eh} alltD NOS

1-7, which hybridizes, is conplenentary, or is

partially conpl enentary to a nucl eoti de sequence
present in a test sanple. In certain enbodi nents, the

- BNRscdhetede,ah e singilhhfonmSE@nY Rriv@an hltematifdy gwmﬂle plural form

of SEQID NGO 1. In certain enbodinents, the SNP is

PUEYERY Y thin SEQ ID NO 2 or the conplenent of SEQ
IDNGO 2. In certain enmbodi nents, the SNP is | ocated
within SEQ 1D NO 3 or the conplenent of SEQ ID NGO 3.

Aﬂ pugflca%lons ann&)re Irgr?cr)es Sited Dein are incorporated by reference in their entirety

for any purpose.

The present invention provides isolated polynucleotides comprising a SNP located within
a sequence selected from the group consisting of sequences identified by SEQ. ID.
NOS.:1-7 and the complements of sequences identified by SEQ. ID. NOS.:1-7; wherein
the presence of a particular allele of a SNP (a particular nucleotide base) is indicative of a

propensity to develop Type 2 diabetes or otherwise may be used to identify a Type 2
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SNP is located within SEQ I D NO 4 or the conpl enent
of SEQID NO 4. In certain enbodinments, the SNP is

woOaowtoesoni thin SEQ I D NO 5 or the conpl enent POT/EBEDS5/012987

IDNO 5. In certain enbodlnen%s the SNP is | ocated
within SEQ 1D NO 6 or the conplement of SEQ ID NGO 6.

c=l %b{t%r tI oﬂe %%gglggéﬁ%lttgﬁg&?ﬁuégggéq? %?e%l%tdqgoﬁqﬁﬁg%ﬂauﬁé&smtmg of

pressRs 1den‘01ﬁ«ﬁi byoSEQIIB0 NS bt sl the shmpéunents of sequences identified

N e G S

pateioni df iageliencdictpated fdmithiecdrosp eonsiating af sexqaemcfes aientlﬁed by SEQ.
d | L
B AR der e S RBeny BEaRp A0 Rined WP Mos A

i sol ated using standard nol ecul ar bi ol ogy techni ques
and the sequence information provided herein. Using

' . he.
B BleafrRe ol afhe A dCA s PRLEEREN g P ind o locared
WEBin 4 sequannd stlbeted fropl thmgrmrp ohsistneiegsriceridentifieddy SEQ. ID.

T ORI e i N

Igbritlize, afe dﬂ)@f{ﬁém&ﬁdryl or Saphrtabk cempkinentadso a nucleot1de sequence

%/%:St‘r‘eq%gll‘l %?sgg?rrl]fﬂg dflng:ro rd%a?r&ty %N%Pf?g dl_r@aq%glgqc?eohde 1S sel%cted from
&ﬁ%@b@;ﬁ esnsistng §Sseq€éﬁcﬁs Sentifigl teSHrID. NOS.: 1179&9) thermplements

p é]gﬁlfjfgeem I gg Cgl%{n%ﬁﬂﬁn‘gda{ﬂeg&gg@gﬁlb 1zes, is complementary, oris

Qiﬂtﬁ H&ﬁ?l@hieﬂ&rﬁfd IRl Geicle @éqﬁeﬁ@e preseit angegsthaR@Re. In a further
anplification te The pol ynucl eoti de. so
RBPHRG Bplbes BpISHEGo e ORI b @GR 8reckisace
Ak ALk 6 tEEGr oY c@ﬁ!ﬁstﬁl@r%f@ naégaaetﬁiﬁ%d b&@E@ﬁD NKOS.:1-7 and the
ol i gonucl eot I des correspondln to al Q
aorpﬁlesrméﬂ oequsacE AR IHECHPE éQ&eEP bN/Oét ]aiﬁd‘éi %ﬂ?ﬁ ‘i%‘é?sr B
P Eﬁhgiﬂ%%é g 1Qpart1éd§y' é@)gnﬁ&né%%ta%c%dcg élliueﬁéd &€dent in a test
ro

es ba on the ‘'sequence of a 5 %ggcle i.de of
tsarnephenkmemta@rﬁn@mﬁh@ént& aSNE iglorle SRR{PNOp} or the

> thin SEQ ID
o giﬁh&g% BpsIRY S8 NOAPIORE ISR B SR sk@h@locafeauﬁ in SEQ

ereto, e.qg., a radioisotope, | uor escent

N§rpPounrtle cqnp]@mg:yh@f SES) IRNQe2z ;,In@er@gl p@bp@mengjg}ﬁ: SNP is located
?ﬁt%l?r?gEﬁ il fﬁé yg%e%ém@?e‘iﬁen@%f %@&Eg@?% irf t@sh eblbodiments, the

r tissues m s- express the
ﬁNcPtlelcmateé u\athuaéE(B)PDr?é@sém thy cpmpéqnser@fof SEQRJP 1&©e4 daicgrtain

emlbeg meel}t§ Qﬁeoé% P %dg%a%ﬁﬁuﬂ n&ﬂ)m\ﬂ? RN (’)cfr'}g c&ﬁfé eﬁleﬁf &fBEQ ID

rmning
Mth ém cartaje mabeahwmm gaeab‘bm sl eiatedhsihin SER TANEY: 6r @he

d{?%@ egnds ¢ o?f,]%@ Thad. & ﬁ'f??&kagﬁ gﬁ-‘%odﬁ@&té DYERED o Blt&Puwithin SEQ

pol'ypéept| des enco
ID NO: 7 or the complement of SEQ ID NO: 7

The present invention also provides isolated polynucleotides comprising one or more
haplotypes selected from the group consisting of the haplotypes identified in Figure 2
which are indicative of a propensity to develop Type 2 diabetes.

In addition, a polynucleotide of the present invention can be isolated using standard

molecular biology techniques and the sequence information provided herein. Using all
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pol ynucl eoti de, wherein the polynucl eotide conprises a

SNP | ocated within a sequence selected fromthe group
woanwitssiong of sequences identified by SEQ | DPCHN®EB2005/012987

1-7 and the conpl enents of sequences identified by

SEQ ID. NOCS. 1 7 In one enbodi'ment, a pol ypeptide is

encoded by a tide, wherein the
YA BALEnE b Fesonds Shrid Fiog thegro e T10np b sAures igntified by

SHQ.IBAMRIR:ES7 AriBibeicbing ﬂent%tﬁ&@el e@ces'\@mﬂed%y%@@ heNos.:1-7,

CHEEIDR N T RIS N CT—-—

%Qﬁ%ﬁﬂd By S@mPBRI kel @ab.] M@Zec%&ﬁfl@hﬂgtzhﬁabomto? Manual 2™ ed.,

ol ynucl eot j de conprlses at | east_ a tion o
5 Periae PeebadabgratentpHepging &Eﬁr%rnﬁq%mtﬁ@ Pcrﬁw & Spring

Fq@qslggﬁntlfled by SEQ ID. NGCS.:1-7 and the
conp ‘ement’s of sequences identified by SEQ ID

NCS.-.1-7. Also contenplated are anti bodi es that bind
such polypeptides The present invention also provides

R gb&ﬂﬁ&%bt@@escaﬁ%% Ry u@inE ebmu GATEQA Iod Eendﬁ'ﬁﬁrmﬂﬂ ab B @emplate

ucl eotide co ri ses a otype selected fromthe
ardoapprewsinte sigangcleptideprimgys| aé@cyé@g tp gardand ReR pmplification

fe E}%Hﬁﬁesz'fhé €01 S e ST RGN S betd[@ne'd%{ﬁ)rgn' @r?a@e vector and
provides a tor conpris %ia hapl oty
19

e I de
thagM@lzzd by W@mweawmbrs uthermoe qﬁ&m]é e@@d@@p@dwondmg to

r it
&%E%?%P%O?agg&ﬁgaé ?%&Pg gmﬁ'ﬂgnts sequeﬁ%%gmu%’eg’
egarn ditechabeyd @E@smﬂbesmt)s 1-7; operably I inked to a
regul atory sequence. |In one enbodi nent, a vector
conprises a sequence selected fromthe group
consi sting of sequences identified by SEQ ID. NCS.:
Bropesrged he tlmm:pt@we ofs pd&n@éqan@nwﬁlq igfettion ced bysed to detect

éﬁgcn# m c sz e?l@gsn%géf h{w%gm%ﬁs a fa%gl%ﬁ £t¥ached thereto,

seque Another e
t.eas radwlwppe:,arﬂu@fesaers eqmpnmed, seleagineel of @D ENLYME: Q- fagwr Such

firo %slalcf]at Ik%e%sgé as ‘%P SHCHS 1agno g0 E8 ?c}/enggﬁg %ellﬁg 8%116&5 which

He-c B! een Sequences |
B 8s t}N@otdm %uclmmd)‘yahéqpuhnglleeds vba audegutidimoiscule encoding a

seqguence. c n_enb d ments; .the i i al,sg . .
BRI G vals R PR AR p STbia ks UeisiliPe oYL ER oF 43€rmining
whether Sgenkrne®lih@h praahdds bentaytatddeoridelessit | on al so

provi des a nethod for producing a pol ypepti de encoded

by a pol ynucl eoti de, wherein the pol ynucl eoti de

conprises a haplotype identified in Figure 2 or a SNP
Inoeatafterabddiimens, teduenden abb pedvades fotypeptidesgnonded by a

TR TRTCIE e W U T -
SRQed/Fdm N@roﬁp Congiingloif sdqngn s idertifiedbaSEQCIDTING&NL7 and the
g;ga}talp%l%%% I g{f:;tu?%%is gc?epglﬁcg by S]Q(Sl B! lﬂ?&)? (it % dﬁl éjnréde?r[bodlment a
polypeptide is encoded by a polynucleotide, wherein the polynucleotide is selected from
the group consisting of sequences identified by SEQ. ID. NOS.:1-7 and the complements
of sequences identified by SEQ. ID. NOS.:1-7. In another embodiment, a polypeptide is
encoded by a polynucleotide, wherein the polynucleotide comprises at least a portion of
the sequence selected from the group consisting of sequences identified by SEQ. ID.
NOS.:1-7 and the complements of sequences identified by SEQ. ID. NOS.:1-7. Also
contemplated are antibodies that bind such polypeptides.
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expression. In one enbodi nent, a polypeptide is
produced by culturing a reconbi nant host cel

woanmicaicsiomg a pol ynucl eoti de under conditions POT/EP2005/012987

expression, wherein the polyniﬁleotide conpri ses a
sequence sel ected fromthe group consisting of

e ST Ll Tt i L e e

)}yolydlﬁle@ﬂ@é BsihpRaEh ataplBipe sdeqed Srpapthi geodscqmsivtiugefthe
culturing a reconblnant host cell contalnlng a
hﬁdDV@G%ﬁé@M eden F¥E¥EE 2condi ti ons for expression,

wherei n the pol ynucl eoti de conprises a portion of a
sequence selected fromthe group consi sting of
sequences identified by SEQ.

..,NOS. ;. 1-7 d.th
Lo oo BRSBTS i BRETIOR RO TIIERE Iy toaeop i ins & haplotype

1ct{\ég§ﬁe<!1 i 7F1§Efér2t Qef sepHcerphattesa Eﬁ@e deRzVﬁédtftm theggraup
ransgeni

| t
comnEsi iy MRS DI Y. FYGHE TS <applemegs o
sécgfeﬁtt:e% G dMiey Bg 3E6SAYEVOS. B¢ (ﬁfeﬁ%' I'ulim tb hee@rlMopy sequence. In

nsi sting of Sequences i dentifi by, SEQ . I D. NCS. . ..
obe Fmbndin s coTRASTO8 FETPSISE SSABRIER S %Ct?dd]gﬂ% the grpupFoagisiing of

%& NSdertinibd b'y@E@ﬁ)emgdi MRAY thécdnhiFBSERRIoE safiienas identified
alns a pO ynuc eotid r|S|ng a SGQUigC
bySEe: TR ANOSoH7t bierghlp Llpk‘?fbﬁ‘?sal regylAgTItequeRfTe he ddother

egg)o%rlngrlltegv&){o ?sglpr*sps %}I}% S%éﬂlgn%‘f' d st N(%\%n@@ﬁ[écﬁﬂfﬁ'ﬁrﬁ the group

sequehces |

mnasm@ofsmpmmnufadmsﬁé@ B ORI - b gomplgmants of
E nelzjs%ldenoc eg ly%%@ ThSNPS.. 2, 5%53?51 v BRI ol aqrégﬁlﬁtcﬁy sequence.

shce”'se Fom thé gfo consi sting of
sequences |dent|f|ed by SEQ ID. NOS.:1-7 and the
conpl enents of sequences identified by SEQ ID.

Igrcgrt@gﬁ{rébodfm?ﬁ%et&lﬁ GIRRGSATR08 érov&fégp&%lﬂﬂu%ﬁ hagdekd dosnprising

I'ch conta ynucleotldgﬁﬁ
PEbveitns, Iramrtaluoetnbsdmm@t, dresnvem@n@lsormgw gset gthegl for

Y ide
R b s ity
el baplog e 2cdirabgves. ord ostid g sreigtcesdcced
en t actors. c
!ﬁ%ﬁg W ecpéé%tmg & s\e/ﬁuteﬁgég 5&9{&5& 'Bg Sg@n Ty Q@Og fj '7%93 Les

known
Erhpple@ahts of sdqubmet ofeatified blyeSE(QdDi INCD% di-%s ICdH@IHSglngPgRng a

ll‘regéﬁiyin\é% }Itﬁ(gst tﬁqﬁcsog; a}qﬁ%ﬁ%{ﬂl%tjg 1%18%3)}13 'al%r éPQfdltlc)zrxs suitable for
éidp@&%ﬁs 15 besibdbodiatint,a ﬁméa;tptepndqms tppdsridcacd: by culamr@ng arecombinant
tr eat regi ne

udi

B ik 08 RERoAPBE BB on, i e

gg?%@déé’btﬁ?@gﬂﬂpﬁ@&ta%eqﬁdiﬁe @&’I&S@hﬂrommhegmmp monﬂsﬂmg:tésequences
ods of diag sceptibility-to

Hentbetly s NI e R sl Pl Sk uhy Rdénified by SEQ.
B9/ OB RBI 51Bn dtRer g i Bt b @Slypéptﬁi@&@pradmcth;esﬂwmg a
?eecgr%b?r?a%ﬁggtséeﬂ g(l)hngcgginr(]g at lgqo?yrguc?eo%ge under conditions for expression,
wherein the polynucleotide comprises a portion of a sequence selected from the group
consisting of sequences identified by SEQ. ID. NOS.:1-7 and the complements of

sequences identified by SEQ. ID. NOS.:1-7.

Further contemplated by the invention is a transgenic animal containing 2 polynucleotide
comprising a haplotype identified in Figure 2 or a SNP located within a sequence selected
from the group consisting of sequences identified by SEQ. ID. NOS. 1-7 and the
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of the polynorphismin the nucleic acid is indicative
of a susceptibility to Type 2 diabetes. In certain

wentmicsmmt s, the present invention includes nmechm#s06/012987

di agnosi ng Type 2 di abetes or susceptibility to Type
2 diabetes in an individual, € hpr|3|ng det erm ni ng

L presenge. O 00eneR 2y BE APUN goh Pl Sl SR

rin2B8icagRed coRhidsAg ol Vl@l@bh@@corﬂ@ﬁ §se@ﬁ8ﬁ1{els§1€cted from the

GiPR CTYREinE fsarends 1@%&@251: B8, o908 A SR8 e otblements of
SEen

fahegicirrhified BESENRD. NdRNqat. e ot BrBE@rhdAtNradsgeric animal

the conplenment of SEQ ID NGO, 1. In cert%u n enbOdlfg?teé%omthe

gaTaigAP PP IRgeQH e FORRIHITG a5t AP Ern of bedupace e
ﬁelceﬁﬁmn §F@n&@ 1&Qt1ﬁ%d bgBEQeID alos emgﬁa R dotnplements of
ca

or the
%eﬁﬁﬁlll@ tl P d oBEQBINDOB:1-T-n cert ai n embodi ment s,
the SNP is | ocated W|th|n SEQID NO 4 or the
conpl enent of SEQ ID NO 4. In certai n errbodi nment s,
the SNP is |located within SEQ
W@mh@dlaﬁnsmmwmnsand ikﬁs é@ﬂpateﬁlpéﬁ%é mhﬁémogtam the

%ﬁzc 7 rr‘p ‘d(ﬁs, tn%dan\MbBBieE‘ v%é@rsl Qlci)‘@ hést @&lls of the present invention.

. I'n certain enbodi nents,
the SNP is Iocated W|th|n SEQID NO. 7 or the
conpl ement of SEQ ID NGO 7. In one enbodi ment, the

Df[l% %.B%lll BoR'o &ie‘%ﬁgreﬁt HRLARh 19(70198‘5 edikfish Bf‘lﬁo&r e&%?g‘]fe? risk of

ynuc eOtI In a sanp talnlng a

d@@atpe@g TWimer? dialapt@ee@mn@%tlcéest%%@édeﬁrw(gﬁn@tﬁefa@p@mnmbutmg to
%lb{:}%s 191f gﬁg ﬁ%ﬁn&?&héxﬁ%ﬁ{ Iof !irﬁggQYdeﬁgﬁ% Iﬂ* hn1ca1 risk

enen of 'sequences
8Et9rs tcDlefiNeBn n1chvlduas1henséqrﬁlat1ﬁeetoﬁbc grgral @npuhaa@s Means for

Cd%ﬂ&%&lg ﬁ%set ﬁﬁw?cfﬁl&' o 1 %‘f{ ﬁge h SdLAES gh&ﬂ!i YAAH b Sé%)&ér %‘fophylactlc

uence tron o a seque
a;nacl aeatemhnt ragrmtrhemgh:dmg mOTEsAggLessive whnagemgahefdbe current clinical

e S
PC Bl Bt tag yoiiss Gy EF b YRS BN of
dagdosingpnsusaqupibdiry tcaTﬁaa‘bcﬁiahgtbsrihdhz'mﬂiWidnal eowdprising detecting
assessing whet her. hybri I on urre
PR e PLbt s Mok nee i gime” e ip nerct Sl ARETthe presence
pHihgpebinesphide; invhenedleic aid hylhdicdmZe&tf iasnsdeptibitityctor Typed 2 diabetes.
a certain polynucl eotide containing a particul ar

allele of a SNP associated (or not associated) with
Ty p&tazn EinBb&inesits, &eﬁfr&&ﬁﬂinvéﬂhdrhﬁd&d@h@thoﬂmohiiﬂgraismg Type 2

STbed TeTLe. Sl SRONS, BELOL, ey Lol AL et o dccminin

ael s&h@@ﬁ ddendeloE p&iticulanalldle of SNPh eonthmed)ﬁmeEQ ID.NOS. 1-7 and
errbod nts of the abov thod, the . | at e
Gei10dn P8 BREE] SR UGHSe RSP OEg s tereening for one of

E&I a‘xtfﬁ&| 86lkd Lo RIEBRIth TyPe E lAebeREEvn IFigiRear In certain
nmbodi nents, the i sol ate; [an c{\yeotldels at. | east

M@ﬂ@@qﬁtq, &hg SNR isdpgated within O: 1 or the complement of SEQ ID
NO:1. In certain embodiments, the SNP is located within SEQ ID NO: 2 or the

complement of SEQ ID NO: 2. In certain embodiments, the SNP is located within SEQ
ID NO: 3 or the complement of SEQ ID NO: 3. In certain embodiments, the SNP is
located within SEQ ID NO: 4 or the complement of SEQ ID NO: 4. In certain
embodiments, the SNP is located within SEQ ID NO: 5 or the complement of SEQ ID
NO: 5. In certain embodiments, the SNP is located within SEQ ID NO: 6 or the




pol ynucl eotide present in the sanple and capable of
sel ectively hybridizing to said polynucleotide. If
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in the sanple can be perforned #sing known mnet hods in
the art. The present inventioh urther provides a

od for [ L e r t he
TBETSB s Lo i hhr Rt e Bpdiuk VRS ipy @ witin SEQ
o Nt en@itha kymblnenpaf SE@IDAGeCond pol ynucl eot i de
wherei n the second pol ynucl eoti de conpri ses a sequence
sel ected fromthe group consisting of sequences
identified by SEQ ID. NGS.:1-7 and the conplenents of
sequences identified by SEQ ID. NGCS.:|-7 conprising:
8) osd&thbedinigt,shé ﬂlVSxam.ﬂ Erovideha satltbdsafatptating the presence of a

Eol yaflifa%tgfqt 1'8%%21151% on o@gggsmﬁgigﬁﬁ%a%sequ%ce selected from the
Eﬂﬁl Qeekiktietohelerss idaitificdlibySEQalid. NiSd] Seadrite complements of

g%uéggq% L%&tiﬁgﬁgyﬁ\ggﬁeﬁ# q\&@g lsy,gx&lléegl 53h flf ﬁl%%lg)%}o%&%%sr go%’tactmg the
b4in @Qvlﬁ{mpﬁblﬁﬁﬁtpogfnuﬂhﬁtmlﬁﬂdmﬁphqu :ea;eqheﬁder(er a portion of a

descr f d
p%qqeaéﬁ? Qecton o thygeoup dsLriee SSeE HF T P gD- NOs:1-

Q%ﬁaltﬁ@comﬂ%m%n@cﬂ b&feBees ﬁc[kn@ﬁfe&l bfr BEQ. H)‘[’(N?@B fentureler conditions
said nethod, said se

cond pol.ynu | et el
ébmpéﬁ@rf%hﬁbff%zaémﬁaﬂdd BeSHAS Wi’é‘%ﬁehgﬁ LTS Frgfed between
PR &&Mc‘?&kid@@n tHebaRipRt Jﬂﬁﬁh@ff@l&@dd@ﬁnuc&@hﬂe ;veiengd if hybridization
further conprises anpllflcatlon of at st.. par §§P
élm eFciuFred, qoeqrmme@q epside cantaIRg 3 H@P%ﬁb “n%ffﬂ associated
x?otsa@éb(aﬁ%ng e@ocllhﬁje%es' i$pRBerfhin HRWEM Qh%@ﬁtﬁlﬂ%ﬁlbodlments

ength I's el'ther: (a) at | east 80 de tica
toétha: abore ingthnds thedspleiné polynudertidedt serarlete %Oaiil eIIPF?%W to the

%%h%ﬂgl%b&@é b€erRin \g@slau?lgféa ok Bk eﬁl%bﬁﬁﬁén\{ﬁglﬁ/the above method, the

I'ZIng to sal t pol ynucleotid

Gmmbmedewaheartlmﬂbwm@ﬁnﬁ%taaf toethepelyprclentideyresgnt in the
ﬁ@llg El-ger él‘rﬁ%d EnE&E agtea y%?rﬁﬁ@l%@ﬁ&éji@ a@ﬁ%‘? @D%tﬁ&ltmal to the

|abe S €enco nucl eot i d
\mbnmlchoudiuepm@dtrymmdie@@mp&eand@ﬁ‘pﬁl%@fsseéﬁﬁ‘éﬁ leybéldefﬂn&to said
t h
SO aAE) B oS b THE R PRBHAE bR sammple con
$equebeoasd usdegkibive md&yocsEchel . NOS. 1-7 and the
conpl ements of sequences identified by SEQ 1D. NOCS.
1-7, the nethod conprising contacting the sanple with
an antlbody that specifically binds to said
yHireqeht theention fmt-heepmy:ﬂesre methodtor pssepiogesamplefor the presence of

eptid sogl at.e
Saaé%ﬁp ged) B@u 21 II% & leahs{tJE'Tlr-{%.?f énﬁggﬁg{ra? td appé'ﬂ't of a second
%Qﬂ]}tiﬁjﬂeetlée MGteﬁdthfersmmﬂl]mly@mdmpuémmmsem g se_q‘uence selected from
guences identified b a

SBRE s ofs elrinebd IR ST 1) OSHY e complements

NPSequenéds il entiieddySECQLYD ANOSaLT lcnglplrismgsa)rqg)lnacmg bpichpample with
said second polynucleotide under conditions appropriate for hybridization, and b)
assessing whether hybridization has occurred between said first and said second
polynucleotide, wherein if hybridization has occurred, said first polynucleotide is present
in said sample. In one embodiment of the method hereinbefore described, the presence of
said first polynucleotide is indicative of Type 2 diabetes or the propensity to develop Type
2 diabetes. In a further embodiment of said method, said second polynucleotide is
completely complementary to a part of the sequence of said first polynucleotide. In

another embodiment, said method further comprises amplification of at least part of said
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anti body that specifically binds to said pol ypeptide.
I n anot her enbodi nent, the presence of a pol ypeptide

wazsmocated Wi th Type 2 diabetes in a sanpl e ercoaenoby12987

a polynucleotide (conprising at |least a portion of a
sequence sel ected fromthe grolp- conS|st|ng of

sequences identified by SEQ ID. NOCS.:l-7_ and t 3
ﬁ@npolem@ogld@fInsae%}ufélﬁt@@b@@@rwm,ﬁ@lééewdmnwboﬂ eis 99 or fewer

s Iecbtld'gz In kS %tﬁiﬁéilaeéjthgy Q})ﬁtl@agtt 40% 13&?(1&%& &‘)ntﬁcﬁhs%@quence of

specl fi cal g% binds to said epti.d
fméecmd@smﬂald ﬁwbmlmwlmt of (Yl capee gfqebeggm bﬂdlzmg to said

Y nple for the presence of a first
po?@nh@?% e conprising a SNP |located within a

sequence selected fromthe group consisting of
sequences identified by SEQID. NGs.: 1-7 and the
conpl enents of sequences identified by SEQ ID. NGs.

A1s6rcofifd] lartgdagfﬂfe i Roh 3¢ Qlﬂleﬁloﬁ“:&%&q Bg |a¥£‘:ﬂ§ &6t ih‘é%resence ofa

conprising a conti guous nucl eoti de sequénce which i s

nolybepdisle aprrieted|with Exiret dirbetesangodast by ppelyniedleatids, wherein the
i)blgﬁﬁcl?oq d%r&igip?fgés a%?lleﬂerbf 9 @RT %&éﬁ%&h §§'dfjab etes located

sal d“second polynucleotide is co
woirpi esmgnemeycededrpar thegroupreonsisiing ofpﬁewmeq léewﬁspél by SEQ. ID.

ﬁgfs RI-LRGMhe c&%gﬁ,}deg& @ Q&QH@?&fﬁ%ﬁ%y%fEQeﬂ?%bski Y, the

- assayl ng a e presence’ o

p&tbﬂﬂminqn‘ism@comtmpng i;lmq&grr@lsmlﬂh o entileatiwihatypacifically binds to said
dg s ¥ el ecgf:] % ego&aleg yttgﬁejgz e%lé? Rgﬂgl&ﬁéﬂ_}ﬂﬂ agsfoc%ted with Type 2
d&h‘edeeﬁﬁ!mampd)é ermedetbe e polydededtided dorbpriSEgn b@uenGsselected from
r!}g%%’éP r%ésbsgllﬂg %E Ioeaﬁ}%lecg? rédae{f %gdog])%: 2 rggfIlbz NG loflfncp{he r<~E81[1‘1‘]:;‘>1ernen’ts
Sééeqmélﬁﬂﬁ fd@igmﬁdfsﬂ bygSiEQLrIﬁ:OSN&S .;1-{717) lisgasgdyeﬁ Ib¢ cem’g};;ltmg:té\s sample with an
. g5 L= t
CANERARC eyl WA TR T P R
pﬁa@@ﬁ:ﬁt& a bolypesideciioniatal Wﬁlaﬂ‘szlpd Abiiebeted in aodaheple encoded by a
gF |n%ggt Kits ar contegP %@d contain
BOVPHICH S50 PeBBTRRE E11oCL A POBSEA PO e LBy oo
E?&lﬁs %@ Be@eides Rﬁh}ziﬂb@bﬁ‘@]ﬁ@ dex Nsit1ar ﬁlmdlﬂlea:brrqﬂérﬁérﬁs of
or a as a t
SRl el foassk e i Fipe 2o

g @ RyaRASHadifiady Bindedvaaeeypépiatat i fied by SEQ |ID.
NCS. 1-7 and the conpl enment s of sequences identified

by SEQ ID. NOS. 1-7. Kits are also contenpl ated which

GRR 3B taRtdntiRH RS iMiHh&d aGadbeREfod 8@eyih@a a58p) foldiB pesence of a
for "the presence of proteins a ted (or n

a
5% gelvanday e CORPFSHE 2P eeaariag e e fygym the group
L hEs RRLWINCERL HRSHECNHRERQND. ﬂ@smllﬁ‘hﬁi @k cBmpNthents of
assocl ated (or not assoclated) with y
sequences identified by SEQ ID. NOs.: 1-7, said reagent comprising a second
polynucleotide comprising a contiguous nucleotide sequence which is at least partially
complementary to a part of the first polynucleotide. In one embodiment of said reagent,
said second polynucleotide is completely complementary to a part of the first

polynucleotide.

The present invention also encompasses a reagent kit for assaying a sample for the
presence of a first polynucleotide comprising a SNP located within a sequence selected
from the group consisting of sequences identified by SEQ ID. NOs.: 1-7 and the
complements of sequences identified by SEQ ID. NOs: 1-7, comprising in separate

containers: a) one or more labeled second polynucleotides comprising a sequence selected
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di abetes. O her nethods of diagnosing a susceptibility
to Type 2 diabetes in an individual conprise
wdebwroesing t he expressi on or conposition of RCT/EP2005/012987
pol ypeptide in a control sanplf encoded by a
pol ynucl eoti de contai ning an atdele of a SNP not

associated with Ty 2 di abet es o]0} ' it -wt

£ o0 o rooRSPBISE B hS T 1O BR O Jpop0 e H i the
4298l $RAR 08 sRRERES el fitd ey SBEDPROKNUCH e0d bYlfeagettefutr detection
contai ning an allele of a SNP associated with Type 2
fisatddeldl, “wherein the presence of an alteration in
expression or conposition of the polypeptide in the

test sanple conpared to the control sanple is

indicative of a susceptibility to Type 2 diabetes. In
fvgtgg%e%gogi%gégg@%s%e %%ghgﬁgq%o aélgilnggogrghategt%dets Nhich can be
344368 RishPidniflys hPthEREseRcbfpBintslebiid@rtohiing duallele of a SNP

conprising determnin e presence or .ahsence in the
P nS Rt NAIPG O AREe [oisHan Gopactdigres pected
frOMERE g RIS RO &9 S/ITREDYBEC. DD. KOS, D7 dntiehe
at-ri1 sk hapl otypes shown_jn Fi

ure_2. Thus, the
proBlemeniid P ofes bR SSQaT I o d- ok it iEgheSPRigmplated
@hﬁ:ﬁ%‘éﬁ?&% %{tgﬂ.oﬁ}/es LichyRa bé WHkaRekes shﬂﬁFEQ fdrtHé Yiedatitk of proteins

or a ne f spreen[n%?for i ndi vi dual's mﬁ%h a
asaedeipd {47 1qtessoieterty wah yar Aiéadstss thad s srepags by the

'cggag VREIER 996 ISRPedsoMatdl (BY P8t #5s6li@eef ®h Type 2
g@%@%%% ?g%?%hgkggbup consisti%gzzf ghe haglétypés TP
diabetes.i n Fi gure 2. The presence or absence of the
hapl ot ype maybe determ ned by various net hods,
i ncludi ng, for exanple, using enzymatic anplification
of nucleic acid fromthe individual, e!ectrpphqretkf
arlzdrysitbody d<iagnosing a stscery iy to Siter b disbeiphisrsindpyidual

i : i; S99tk i trol sampl
%‘é”fﬁéﬁ%sﬁ?eﬁeéﬂgﬂ%gE%if@?%%‘?ﬁf?%ﬁ%%%ﬂ G PR PR ina control sample
emadided tyalpolyoncleatidesontéring gn s of 1bP siot eogated with Type 2
u Ce . . . .
IEREFF i lerhigtingd DR BG AR, B8 o Apiath LE R R de n a s
sanple enctided By dhe saameob)nuaieatigréxegpttdoatapaing an ellde pf eNP

le.f h g . f .
SO 4t S RSP RGR B R e o
peapesiten of the pelypeyidetiy plee estrsnmpjrondwparal t the control sample is
ptipility tq.T 2 di.abetes. | t ai
B et vk A N ng e

susceptibility to Type 2 diabetes in an individual is
provi ded conprising detecting nultiple SNPs identified

LB DS AT TR B e
diabetes or a susceptibility to Type 2 diabetes in an individual, comprising determining
the presence or absence in the individual of certain haplotypes. In one aspect of the
invention, methods comprise screening for one of the at-risk haplotypes shown in Figure
2. Thus, the present invention encompasses a method for diagnosing a susceptibility to
Type 2 diabetes in an individual, or a method of screening for individuals with a
susceptibility to Type 2 diabetes, comprising detecting a haplotype associated with Type 2
diabetes selected from the group consisting of the haplotypes shown in Figure 2.
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in an individual conprises detecting multiple SNPs

identified in SEQ ID. NGCS.: 1, 2, 3 and/ or 4. In
wobtbmrocembodi nents, the nmethod of determ ning POEEP2005/012987

susceptibility to Type 2 diabetes in an individual

conprises detecting nmultiple-38Ps identified in SEQ

ID. NOCS.: 4, 5, 6, and/ or 7. In other enbodi nents,
Thheresetdeort abserde pétheibaplegypemrayshestespmingd by yarioys maghods:

. di abe ' i ndivi - | 1 iRligdividual,
B 3l Lol SR S et gy b vl
ebtirepharboenatpsis, ssstridtion fegmsdt lengtiaobmemphisg m?éysm and/or
suscegglilali)}sgi ty to Type 2 diabetes in an individual

SEOIrT S€5 et ecting mul tiple SNPs identified in SEQ

ID. NOS.: 3, 4, 5, and/or 6. In certain enbodi nents,

t he presence aof a first pol | ' . q

AR a8 R shsp o e P Sl Lol or for

sae@ye tndioidubly facniuaeptibiitt toel ypa2plis anistihalpr iodkided, comprising:

o] ynucl eotj des that ar onpl emen A ' P

DYk saehiaaerituatins TORRpTR LR, S8 S utuhdpte

pﬁyadc&otid@ airgsle Frtthe preSiQe bbalhencelofarhapheymo rprhprising a haplotype
SEQID NO .1. .In certain di.nent s I t

Brnre R Cat S ST 8 Rorogp e teghes B A Eeptibiiey

18f1voEQdidBeNeX 2. In certain enbodinents, at |east one

SNP is located within SEQ ID NO 3 or the conpl ement

of SEQID NG 3. In certain enbodi nents, at |east one

SNP is located wwthin SEQ I D NO 4 or the conpl enent _
18fceRER dnfbMNBnedts, d Metedioddeteaminm thentseptilityeasiypeAeiabetes in

SNP is. | ocated t hin SEQ,I D NO .0 .GO nent

P n P S PG PR dBT B D o] Bisan Bygares 1 or 2

1%?&%’%&%% %I%ﬁl@l’éﬁé’,i ﬂlhﬁ iR dtdNRlinifig dlie dbeeptibitity exfByyte 2 diabetes

of S | . 6. certain e nt at a .

S e e RS TG B Sh T EhaSpS: .23

agrfd/éEAEZQ ﬂélQ)det en?bcimﬁmeﬁﬁs,ttﬁb mdﬁm&w?&p@fnmihtg t}.ildfl?tﬁdtfﬁpgibﬂi,t)lfq # Type 2
ype < daiabetles erapeuti c agent. | . e .

o peeinar e el mon et A ni & R SRS s, Nos.

Alst 815 dl& 9 1n FRGARERIiAENts,ThE Bietd dFekieppiihgehe susceptibility to
actrvity and/or expression of _a polyn

| d o
Expe dighetes in andpdisidpplcomensires qlqt%fﬂlﬂi%ﬁﬂlﬁ?l@@%&ﬁé?ﬂ%ﬁﬁé&fbs—EQ- ID.
hegatied sWddIb A RURAR BELRGIBE oA dMRignoRE the

consi dtihg of sequences identified by, SE@% I D. .
sgeptibility heTrrabiiehert s aafindisgyalrosprisgedtiegingdn{iple SNPs

i 5,'@ | - 3oM G PE ST BGtatl8mbodiments, the presence of a
%g%}%%dg eot 'é}e)'sl}mgsdl?/%’er’ﬁ?%@s, r ecer?t ors, bind ng.. P ,
figepolsnugepidedomismplesontainiag one o woEs sriskallelgt wgﬁégure 1is

ant Jaegi bg};c:on%&%ﬂ% $hd %ﬁ#l%ﬁ ?rcﬂﬁl WM RBEHERhat are complementary
%XF}?ESSI n, agenst a ate QCtI |ty of a ) L.
odaidofept palgnediensided [bger imembodimepts gilerst ent SIIB igpcatpwithin

| hh8N (2EeNtS t kiRt @RAments, at least
?J]I?(ég@s@@hb%%leé: Oﬁn&ﬁé;%éenﬁt% %fggéelﬁgggé%qg)% a ;Lgene o AL SeastOne
sNPyslvettedtvitten EQ TRANO: 2 or the complement of SEQ ID NO: 2. In certain
embodiments, at least one SNP is located within SEQ ID NO: 3 or the complement of
SEQ ID NO: 3. In certain embodiments, at least one SNP is located within SEQ ID NO: 4
or the complement of SEQ ID NO: 4. In certain embodiments, at least one SNP is located
within SEQ ID NO: 5 or the complement of SEQ ID NO: 5. In certain embodiments, at
least one SNP is located within SEQ ID NO: 6 or the complement of SEQ ID NO: 6. In
certain embodiménts, at least one SNP is located within SEQ ID NO: 7 or the

complement of SEQ ID NO: 7.
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i nvention, agents that alter interaction of a

pol ypeptide with a binding agent or receptor, agents
woOhede/oabter transcription of splicing variant spemeEpa®d/ 012987

by a gene or pol ynucl eotide, and ribosonmes. In certain

enbodi nents, the invention al-dé relates to

pharnaceutical conpositions conprising at | east one of

the Type 2 diabetes therapeutic agents as descri bed

herein. Type 2 diabetes therapeutic agents can alter

IEQE%Bﬁ%étﬂgd@&tthé’ {dv¥ni¥n, @"I@f)@§ diaBBted fhe@apﬂ:@h}z’ Akt edonekenplated.

a vari et f nmeans, such as, for exa

Tmﬂé@a IZailiiht‘@eStth@'aP TS SEPILSER BR2 ASARE Hipd ngtrs 678 otnltaﬁées or
1881‘13%‘[5')“;341@%%&1‘219 a&ft&%%aﬂ)r%kﬁeﬁﬁtrympﬁdtﬁﬁmééﬁda kéﬁphﬁﬁg a

t1onal process pol ypepti d
m@toémmemtrfmdsn Figre dar @6@3@@&&%@@&@ sqaance e%@ﬂy from the

QOQLEFS Eén‘%{shﬂg ﬁ@etqgelP&L chéﬁﬂﬁé %(%'IYJ 'NSO§ £1-9 and Bie complements of

bi ndi ng t o anot her
SptheqademmdﬁmSE tIEr hTQtSS T -t fiic ﬁgerﬁ@t rpolaugkeotides,

hé) é?laes)pf&g%tg %ﬂ%%% e&aﬁ ﬁHEt?&Sfu%n proteins, prodrugs,

a pol ynucl eoti de
mﬂ)odlemglgtﬂte tlrp(o hlyqzrqmﬂ)rmheleot)de wresmper jaentsithetaltgeeqtiyiy of a

%‘?%?P&EHS %FX B?Q getge ?rggot;trﬂtn%Bg&é otatﬂg nﬁfeﬁﬁt)ﬂ %Qﬂt’s &St alter post-

cer I rent e i nvention
tﬁ;lu&@rtpmrtaapm&tsmgaofrmtolwdpme qceded b'oga gameion golyingglgptide of the

é%%{t%le? ’cﬁ%t ag’éé I%terggtéogugﬁé e;?olﬁy P}‘]Mgilﬁt bg 1?% gen-DéP ?eceptor,
ddaets amlalteﬁahmsynpﬁéte of sphemg gmtumtts ertqq»dccéby aigene or polynucleotide,

t
ad{go %g%gglgf S]'élnﬁ é’rgli)ech élFlG% t%(% 1r§ve£{]8ﬁ g{@ﬁ yélért%s f’%)g;gtﬁ&mhéeutlcal

rahsitems chppapiegtt kaaganbf the Type adizdgtes Itlmrapdumlc agents as
ertal enbodi nents, the invention additionally
%@ '#0 the use of a Type 2 diabetes therapeutic
agent for the manufacture of a nedi canent for use in
the treatnment of Type 2 di abetes. The therapeutic

Db sierbemear e it L ob BB SELFLphfufession ofa
M?ﬁ@dl’éd%ﬂle by o vefiety i m¥and, aiidpeds £fidr Exn@lp,éjytumegtﬂmmg the

vla%igg?oggre Lhor ape#[&bﬁa(%ﬁﬁ iei%tﬁ? £ odé%] Fd ett))‘é{de?by altering

%%@Mlﬁ@ﬁm ;ﬁb@ét@tﬁg bﬁﬂle@n@pepuae 13 alparmfgueztnsmnpt{@ of splieing
ransgenj c. ani_.na Pat ent

ee
Wéﬁl@@ afb )é{nterqu}-;](grxﬁg} B@lg}bemée agt 1t't;{)§e gepg Pgwg%g tio]tge Pglypepude,
81”15}* bigHMk to %ﬂ&h@ﬁﬁol?ﬁeptﬂ@ kit @ctetasisRgtistha paBHEp i dif(iﬁilferest) by
known i1 nthe ar N addition, a co |nat on of HP di
ﬂﬁ‘ém@%’el@tén%r’étet%ﬁ’ées%‘Pmtt?a@é%rtPéWP of drags atl% %P@V?‘éﬁ?‘% € encoding
;ﬁ;@hm@ B bl Lt LA AROh 28 gm@?aﬁéﬁﬂes}e iftestapy a
admnistration o irst splicing

P@WP@ﬁKkﬁﬁmbbﬁémﬁetlon with antisense therapy
targeting a second splicing variant) can al so be used.

In certain embodiments, the invention also pertains to a method of treating an individual
suffering from Type 2 diabetes by administering a Type 2 diabetes therapeutic agent to
the individual in a therapeutically effective amount. In certain embodiments, the Type 2
diabetes therapeutic agent is an agonist and, in other embodiments, the Type 2 diabetes
therapeutic agent is an antagonist. In certain embodiments, the invention additionally
pertains to the use of a Type 2 diabetes therapeutic agent for the manufacture ofa -

medicament for use in the treatment of Type 2 diabetes.
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In certain enbodi nents, the current invention also

enconpasses nethods of nonitoring the effectiveness of
woOhercapeti ¢ agents of the invention on the trearmemnios/ 012987

of Type 2 di abetes using nethods known in the art.

Anot her application of the curlYent invention is its

use to predict an individual's response to a

Tﬂ)zertha:rapétmc agbres apeaserilreddisesin carbe delivarpdlin a cgrpgsigipn or alone.

5 | oh
B ey
thérep aprugets aagebﬁ pnodue@ddqmwrieﬁd@fun@@g; inclpdingtchepical synthesis;

nbodi ment s NV | f
ST euh 17 R SR, RRD(E3, 18Rl . e
Noal 41,913335 EdblM&de (Bhdzla umon}gorawdéier@m by véfersn@NR its entlrety) and can
bc?dfs?? glfe{.gg 5aB<5;a[rg¥19 gdst | g) 13%%&5&?%11 §dcf1§ n,(agc)om 1nat1on of any

ynucl eo an agent t est e
df I‘ﬂld@z[bo@'@ mﬁtha@rmétﬂemm foa. gasainmmstmhem ef mpolypeptide in conjunction

ucle |de
tllsglflg %aPY] 18géne1§N Ap& m1n1ﬁt%c18ﬁ é)g a \%frstt %lﬁé\{gg variant in
ﬁiﬂ%ﬂ@ﬁ el eektage thepapytthgegngapecood splstngigriafit) can also be used.
sequences identified by SEQ ID. NOS. 1-7 and the
conpl ements of sequences identified by SEQ I1D. NOCS.
1-7, and (2) a pronoter region operably linked to a
heRatihasmigeheesntsthe assasdnhvgptivhealsb em&mpissaxpctégés @frmonitoring

e bedihgt i Sraler etk b SERRILER Biint MR BRREL TRy

d1ﬂbétékﬁlsﬁtg&ﬁ&ﬁ6dﬂfndvhﬁma:ge att; Aaochef dpplmtlm Df thg cuhent invention is
| evel of

expre in ste e | evel
e 6 BTGRP TR el Sefor et Bl lh og evarme,
P SSSIpRIy YR S Hetis@dladdyplidimas@eAbmid dhagtdaac to predlct drug
enbodi nénts, the_invention pertains to a gd of

tieGRAMSP 194 B da FRehere Of therapstlc ?%ﬁnttnrae%ﬂf’?‘h’d‘

di abet es conprising: (a) contacting a pol ynucl eoti de
with an agent to be tested, wherein the polynucleotide
cont ai ns, a_hapl ot ype |dent|f|ed in

F
o e g RS o6 GG PERT B (A PO P sgent that

ﬁ%@§éx§ﬂés@1gn%ff a %@%@ﬂ@&%de‘ @erihinkad altdle SEAENP Bssoblated with Type 2
the coiml'enments of sequences .identifi

e
&ebpteoronNnsing (#):conirgtipgd pg]é{pgaﬁqt eﬁ'ﬁ%\iﬂéi‘%@% tcgléel %sted under
AGRA oI BASH: V\ﬁsmﬁl \kl?é'rém tRE Qlfyﬁﬁélé&lde%n@isé’sﬂ Up| @allield@f a SNP

N a manner woul be useful for tr T e 2
aksadieteé with| Type ardiabietes écmatsféu WHEHR @ SeqUeBCeRsE group

E&%mﬂgg %f glug‘r&reé fentifled E&esm aseness. ety ért@th@g@ﬂltplements of

Xpressi on _of ‘one or nore Sp lici

sty (@)mﬁtdaby QR NOS.-Ri h@na2) qqpr@mﬂ#@n ftegloﬂr%’ﬁ?aph’ehnked to
o?}‘?é? 'ga{é @ ags%?su% th@F’JV@l &Q&fﬁl‘ébsn&q Y eht 8o ﬁérﬂa ihfiBe presence
ence 0

enbodi nent’s,
ofmhe Rgérdr(ch essesamgghet leva oﬁexmge@lo@fof ileReTeD PG 3?@6 i thegbpgnce of the

abl gcom%arﬁ—%}hgg %} egskcﬁ‘pfﬁt %E)t (%? ki BL R9el @ipressmn in

0 be tested

whp (Qlfﬁr dllﬁ@rqnoésypépmnmhaisexen@sde &Vabyltqeqb Y‘}}mﬁgﬁ%t i de
cont ai ning a

In other embodiments, the invention pertains to a method of identifying an agent
suitable for treating Type 2 diabetes comprising: (a) contacting a polynucleotide with an
agent to be tested, wherein the polynucleotide contains a haplotype identified in Figure 2
or a SNP located within a sequence selected from the group consisting of sequences
identified by SEQ. ID. NOS. 1-7 and the complements of sequences identified by SEQ.
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hapl otype identified in Figure 2 or a SNP | ocat ed

Wi thin a sequence selected fromthe group consisting
wohomagsmemces i dentified by SEQ ID. NOS. 1-7 aqu/erhms/o12987

conpl ements of sequences identified by SEQ I1D. NOCS.

1-7; and (b) determ ning whetHér said agent binds to,

alters or affects the pol peptlde in a manner mgﬁ@
Imoum be7; e fh)l defasmining avbiethgT P agent hinss o.alers gts the

1ei)%1§éjm taﬂr?er%&t HIBQ A3efAf Br Hlesth £ Pl BbiRk&d

arnaceu Ica conp03|t|ons contdi ni ng such
agents I n one enbodi nent, a pol ynucl eoti de conpri sing
a haplotype identified in Figure 2 or a SNP | ocat ed

I\émfcte hin eranbso%ﬂ%grgg ﬁ?ec‘ ?‘)&p?%s% o of E@E&l‘%ﬁc@oﬁﬁ@ 1&%%&&@1&9}'1’ the agent

sequence3|

wamlsenmptasioh of egrienvers Slpliélng veziand Sbyhﬁééfer IlkalnFll@S in 2 quantity
s used | ISt BEthe agent.

f%HP@WU?P&”PPB@ Pgead5%%ﬂ§§angggggﬁ§ ﬁgFated Rositue

and specifically hybridizes to nRNA and/ or genom c

DNA. The anti sense polynucleotide that specifically

IRELY (ﬂ%l%em% 4 enco%pgé Qﬁl'%trh&ﬂbﬁ'o?ﬁeﬁﬁgi%%@m

smtgblc fdnytrealmlng Hiypé 2 glabciamgirapm@ﬂg gndongacting amelypepiidegtith an
&éﬁ%t %# I&ﬁ‘lgraegrtl hseeprc]) ﬁ‘tg Y 0%19& 'bg% p%%u?@o@d’e containing a

erren

3 Wﬁdenﬂﬂﬁddhﬁ F@@Bez of a BNRdoeaged mt]limm sdgpineg ealected from the
r

ou cific inte r
£ SRSk AR L LA O B PANE e o
sfé hénees Kentifial b)PSMIﬁDeNCES 1-danawk gr) eiBSarImnmg adwather sajhagent binds

pl as nscribed in the
e TG BT R o b
2aEbeks. D&g%nmaememwese #aye h;emlecﬁisladealsoﬁtdxﬁcmplatedals yell as

t he anti sense construct .can | ynucl eoti de probe
Phpamareutigal ROBROSHIoDR At %%&el? ﬁ%&gduced into cells;

it then inhibits expression by hybridizing wth the
MRNA and/ or genom ¢ DNA encodi ng the pol ypeptide. In
one emhodj ment ol ynucl eot j de .prohes are. —
ot il ogoinh b Bor R0 U SR g BTG s in Figore 2or &

SRH QU8 RAUSIH %'s@%ﬁ%ﬁ@a se;}éc&d froex enugbep sessistinglofsequences identified
endonucl eases

eb nderln t hem st
Bkl 151 RS- 2B e PR PBET BLsqarrasa ket tarh By Sifdp. Nos.: 1-
okd .gen Hp*a%%tsérgg’ Sthdfa Erhﬂﬁﬁh@h@ﬁblﬁi@ﬁ@eotﬂé@§ﬂhﬂhﬁt@@d er generated
and net yl p hosphona e anal_q a gg
Pastemnd apecificlly hpbrogees t%lfé?é\% 8B/ 0T ZeRP € a&PFen“'e
g&ﬁ@&g&y cﬁftﬁat' tg"?% ; a? alsihare e thNAeirﬁr/@mpBIA i inhibhe kexpression

1y, | h
obhspobepiidy @cp@mrbim R enaionR Vs s 67 Gty tapdation

al
L e T

b@am@erCOR@emetBa@%% @@8&(1}119%)%16 ca56 ChbIFAIRgHP é}aﬁ%ﬁéplexesa
thr%gélpgi{e%fﬁ%qn@ﬁrcﬁbﬁ] in the major groove of the double helix.

An antisense construct can be delivered, for example, as an expression plasmid. When
the plasmid is transcribed in the cell, it produces RNA that is complementary to a portion
of the mRNA and/or DNA that encodes a polypeptide. Alternatively, the antisense
construct can be a polynucleotide probe that is generated ex vivo and introduced into
cells; it then inhibits expression by hybridizing with the mRNA and/or genomic DNA
encoding the polypeptide. In one embodiment, the polynucleotide probes are modified
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by reference in their entirety. Wth respect to
anti sense DNA, ol igodeoxyribonucl eotides derived from

woOhestoczmog| ation initiation site may be used. POT/EP2005/012987

perform anti sense therapy, oligonucleotides are

desi gned that are conpl ementary®to nRNA encoding a
polypept|de The anti sense oligonucleotides bind to
olanueleatidasithense Eavigtapt tamdosenoan sRdessen o apsfideases and/or

&ﬁi&h@l@%@g Fhdrklty re'nae %t}feﬁ%ﬂéﬂl@gz 0. @x@ﬁ%lﬁ? nh86ic ac1d molecules

onucl ot i de's have ficient co ntarity to
@)bruee syt dliganugeokidetrae lephp@ﬁmimfg @h@ph@ﬂh@ate and

g,lg&lyggi % ?fb mﬁxomﬁmreé dige. S’“PLdenFﬁB?%dl%@9@(§fb4 564, and

enmentarity and ength of
2A%4, %Zeﬁnslé oﬁwhqumlnémpoai@sd haeindrvakfeyence fretheregéiretyhe

KX{&EO%\@ ggqe%l ngg%eh&% g8 d;chﬁgﬂig-u erpﬁ§&lﬂ%§.ﬁﬁ§eﬁg§§lerapy

contain an orm a stab
d@plseﬂeﬁombed,rﬁOptmnplaévyt\Fe@ deaKeolrragh & Bio Tertuigies H OB 97 (1988));

%hcf§tﬁirn et P @C?ﬁc%reﬁésallgj%ﬁ%9t L9468 é?@SZ) g@%lr&%vlﬁéh ﬂestﬁ'a)trﬁgrated herein

standard proce
b))t' te@ﬁmmel ie d)heldemratye : l‘dm rapedt semgsended?dpyoligadedreyribhucleotides

mxt L vati;ves or nodified
é‘lerf@flgli%nph tfaélg “"E.”Pfg F&%?r alg b &ls *ddoubl e- st r anded.
The ol i gonucl eoti des can be rmdlfl ed at the base
NI ety, sugar noi ety, or phosphate backbone, for

{,a
e e A I e
mmm exaxmdmgjaaplolgpqmﬂs Yhe hntmnq:ee;mgodmdeqtﬂegbmdfto mRNA
in_vi

%fg%ﬁ% J[ g&d@ée‘fepgﬁ‘gﬁ%%t?o%: (ﬁ %%Oén%l(é %ﬁt n%lrEXOr glnog recqs uired as along
8s tBe olig@tirldogdes ledve adlfﬁcﬁnocnmpllamkntaﬂo,aﬁ beStle tbl$i9&br1dlze with the

ggfﬂugaxﬁggg gg)‘g égﬁ‘P} g%mt%@?t %Pgﬁ{gwﬂ@ﬁgqe ton bo'%ﬁ ?he degree of

Payhp ]eﬁ@hta@ﬂy AN thaQe3h 0P Qhtiensd d)'l%ohhd@dtidlfsa@éneraﬂy, the longer

CT. | nt t I bI
o i et AL 0oL UL 8L OB o

?%gg?f)o(‘ﬁ%ta‘tﬁe SupleX(Rtriple] as th @I@ﬁﬂaﬁ beu eSnEskARA-iA te art can

i, nt cal ting agent
ms&tﬁpﬂégfer iy 3% ﬂ%oufte ?éfaéﬁ*a% Hfﬂ%e%ms
ol i gonucl eotl de rmybe conjugated to anot her nol ecul e
(e.g., a peptide, hybridization triggered
cross-1linki ngca gent, transport age

ihepliganssteryfes e @b%ré&e%aeé%vs@ecaagvé@)lf*a kNPt dfyipperic mixtures
6PBAN.ABAL m&aﬁe@%rh@ﬁp&@raw s8R afnd@%e oflgbinlelsBanddd. The
cells that expresqxﬁ ﬁt des |rrpI|cated in Tégo g
aligararcestifles Gappg m ﬁ‘aﬂﬁﬁé ¢ pFse RAIHBRYSEAROKE > 05 Baospapte
HedibyEE, 'f&ge)éﬁgﬂes SO ERpINEEB BN thOnGRIchR; hyfbrﬂilzatlon, etc The
anti sense nol écul es can be injected directly

pliganvelestides capingladn otherprperdsdareursivrl ew@él eﬁé@ gf%@rgetmg
hQstlal artk %71%5 rcﬁ‘r &ﬁg ERilit: tran@ﬁ@x‘t §&B§sech5 taK@Embeane (see,
pepldes%r antib t hat s r%l fical 5y nd

e.g., Letsinger et al., Proc. Natl Acad. Sci. U. A 86:6553-6556 (1989) Lemaitre et al., Proc.
Natl. Acad. Sci USA 84:648-652 (1987); PCT International Publication NO: WO
88/09810) or the blood-brain barrier (see, e.g., PCT International Publication NO: WO
89/10134), or hybridization-triggered cleavage agents (see, e.g., Krol et al., BioTechniques
6:958-976 (1988)) or intercalating agents. (See, e.g., Zon, Pharm.Res. 5:539-549 (1988)).
To this end, the oligonucleotide may be conjugated to another molecule (e.g., a peptide,
hybridization triggered cross-linking agent, transport agent, hybridization-triggered

cleavage agent).
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receptors or antigens expressed on the target cel

surface) can be adm ni stered systematically.
weélhbemroaztoi vel y, a reconbi nant DNA construct i sPOTiEP2®eM12987

in which the anti sense oligonucleotide is placed under

the control of a strong promot® (e.g., pol Il or po

Il') . The use of such a construct to transfect target

cells in the patient results in the transcription of

sufficient anpbunts of single stranded RNAs that wll

ThQE e RRA & He RagenRahblsciled die ﬂ&@eﬁd&ﬁ@%ﬂ%ﬂﬁt express
transcrlpts and therivg prevent transl

f.t
peRrpsptiterimpkisaed i TwpeedinbiiesddiivBe T %&ﬁ%e used for

Kot Natisbdse 'DNA BKRNAUR dalls; 3¢ Bhtiseaftdmdict Gled GntBdnjected
transc ptlon of an antisense R uch vector can
dieaetly inte phestingeg sitss opmediisd @HP%?%%%‘H%CP];‘?SH pigpediodareetibe

&eg{ﬂgd &dls éé Cﬁ&%ﬁ Eﬁﬁé@fbrﬂe?ﬁgest& REBEEeHaP g BERAINESInd

I sens vecto can_be constructed, by

reerbonsion antigeDhaXRresshh o Hlag targshicaletFaer) cak B adminirethe
%5 Egﬁl éﬁt@maﬁvel apﬂe@(ﬁgbﬂan@m QnOruMiis @iline6h Yhich the

0 prepare reconbi nant DNA constru
zmmensc @hgwdemldo hderdd gindercthe gontrelofelsong BETROLST f@ pol Il or

@r Hak u¥eeé>fysu Yh rc@lll 1\{1%9 {oot!rachs?e%pt t E@EQn Y I.%!’L‘lent results in the

YOIt Tie desi red ue, case
ﬁahmcnpsd)m af suﬁimerrlﬁyntmema&mf@mglq SﬁﬂaedEdoBtNéﬁ &Eﬁé‘fﬂl f@m e
éom]gﬁf[m%try% %%r nt%.ggérgfﬁg tﬁﬂj%%% % tggeR&\E?event

‘rmﬁtfo@f@m}ﬁﬂn@m 5@1 emmeea vebar. caRNAintfeduged in vivo such that it is
?EISC? Lﬁ% tﬁﬁg GERS Itlgn\gﬂlﬁ: P?@S%HQJ I@NAStS A6l or can

sequencespec ene si enC|n
fe@&dﬂﬂl E}S1sorhki(w @)bcdtﬁé dlr}btnasome]@])r mﬁ@lratoqh aeﬂortgha@ it @n@@tt@@scnbed to

P%lﬁ&egtix %@greti%@&i nse gz\i} %cgvectﬂﬁstcla}r?lge &%&iﬂéﬂféﬁed b]?fgre%odnébmant

2N (eglggkﬂb dnd&netﬁo&e stedalrd irlNdie urte Fvediamiple, a plasmid, cosmid or
; {

PGB S0dt et B Hrepy ol erenarror e ghet Pt
ﬁﬁﬁ)d@tfﬁ&i)&iikéliﬁ ﬁnto tth@tlssﬁ&’ ifd, Iﬁdftrmivpllyl wed vactsisant be used Whlch
KEICIRE O ORI, T
gmvtﬁaﬁ%qw @tge§ysee>fﬁt:ﬁg§| Qﬂarﬂ{thc?: eﬁlﬂioyllimeﬂlteﬁtthdmventlon, small

ontal nin
e P R Re B Do B LR e v BV e g s, KA i

%Qg&kﬁ%&%&f r%@élb‘ Qﬂ Gsch &Qﬁb’!é &t@ﬂe@msE@mﬂr&iud&aﬁnd sequence-
an

L eSO LS, O atahences,dent L0 Bl se

ng ﬁﬂ%\é}ﬁf‘ SR, Sﬁétuppimmql@@t bOmS; Le@ONTSOSMtuQI’Eotedﬂ @I9 500-
T s used in RNA |nterferenceigas de

BR% 002 Pl Sdater 6k Negre Mebaoad(G1:696 580 OOZlJ%]e entire te%chlngs of
%7@19&! agggi?tg)ﬁ:%rﬂed hefath WP £Q0M4:Gd 8888ty al | of whi ch

are incorporated herei'n by reference in thelr
entirety]) to alter the expression of genes

In one embodiment, the invention comprises a short interfering nucleic acid (“siNA”)
molecule comprising a double-stranded RNA polynucleotide that down-regulates
expression of a polynucleotide containing a haplotype identified in Figure 2 or a SNP
identified in a sequence selected from the group consisting of sequences identified by
SEQ. ID. NOS.: 1-7 and the complements of sequences identified by SEQ. ID. NOS.: 1-7.
In other embodiments, the invention comprises polynucleotides, compositions, and
methods used in RNA interference (as described in U.S. Patent Publication NOS: US
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containing a SNP identified in a sequence sel ected
fromthe group consisting of sequences identified by

WEEW6/0bBX04NCS. : 1-7 and the conpl enents of seqBRETER005/012987

identified by SEQ ID. NOS.: 1-7. Endogenous
expression of a gene product céh-al so be reduced by
nocki ng out" _the gene or

| nactlvatln "
AP 20 COSH e S8 D OR LR SHeRP et ol wiish are

X8 Sred 8Bred § R HHNG ki Q5P f
con%nttgl unreﬁﬁﬁgﬁlDNAtsequeﬁgp tgﬁgﬂﬁgég%§@%%$go Benes

HEWER ¥ sleptiedindoganrnes sgesied Famthe gravpecoasisfingyf sequences
i"d%ﬂhﬁé!ﬁb;%Edie@J QIY74LE0 t%ngﬁeﬁl&es ggeﬁhe c%?ﬂ%ﬁﬁﬁed by SEQ.
used, wmth or wthout a selectable marker an a

He@ﬂ@ﬁvéT%electable marker, to transfect cells that
express the gene in vivo. Insertion of the DNA
construct, via targeted honol ogous reconbi nati on,
results in inactivation of the n The reconbi nant
Engtogenpias gxpeession aha Bene Ripdec by ga@h‘i: rrdyeed tineetivating or

*H&Eﬁg%ﬁ’%h% e, d AN I;I‘gﬁil §e|rtu§mg '@acf\éh\é@ hUﬁ‘Jo‘ﬂggous recombination. For

appropfiate vEctors, descri

pampia anialteted, n@xf}meenai gend (on @ﬁompﬂ@d‘e aneplried Dilnsegoence)
haa8 %?%Hﬂoﬂg)l oﬁk {B ’Jh@ Oéeﬁ&‘ijs e%@ 5&%&2 A on??ﬁé@gl%ﬁs or

Feconbi nat’i on carr be use I'nse
egniatargi w@orw crfmhfagme)r tewi Heuwed, ivothadr xglelum;t ageletthlple marker and/or a

S € @&{atb;l 1|“ ’to sg ey Qer]fs tﬁ% ess t% eﬁe@n@pﬁc (rfnsoe];tion of the

ene in escribe n ano
Bhﬁbdnmﬁuu;vmamgatéﬁoMDhgbugnmeHb&mmnbumaﬂbonnnaﬁwh@nofﬂm

used~i 0 |ns uct risi;ng a
B3R e ptl R K GRTEL R b8 AT A dAin Brered or tatasted o the
nhqﬁfreal sitd inommotusity appepeiate \rentotr:h @s deskctibedMdtose. nA]:témetwely,
endo s expressi on of roduct reduced
A Rl Rt e i sht b i L i iRr et 1EeRa
b@ﬁp]ogﬁﬁ@iea@?ﬂbirﬂtlbﬂﬂ €ar’ lﬁiﬂgusleait@mﬁ?ﬂt adMon c()illstﬁlct lcdsrhpnsmg anon-
r..an or enphance tri | C

P e et o B aRerlrhent hde ot i bR Jheyiain place of a
gAenmregletheCcellJ & deEtribB@ ab®@y In é@ﬁﬁezg@ﬂmgcaidem téﬂ?&t@@ Bomblogous

ti cancer ene
RCOpbInghign cpp t;?u@% mS%H fﬁgg Cél?st%e %@fzjmg aaalmﬂe?ﬂde that
dncolles a FIIPFPEAY Farlh Ik AR ﬂcém(tﬂigtglﬁ}:éent &l the @11 Whi ch

are incorporated herein by reference in their
entirety. Likew se, the antisense constructs descri bed
herein can be used in the mani pul ation of tissue by

AREALGENIY, |eﬂ@o§eh6u§’ékrp{’@hof@ ook 8eHeGRbda@ chy bt Yedoted Byetargeting
ene grod tissue differentiation, both in

faswde ﬁeqwews FOBRIGEERIATY [R B regrlptpHERioRdr e + the

PrfhotSeRRorl GHRALLY QS fdrdh Hiple MIREIN RG] BRt Iﬁfevent transcription of
anti sense nol ecules, or transfection with plasm ds

this Geee 1y target eallp rsths PedniSee sarsadlyniiekne Syed eicracerimusPes.,
6(45:569-84 20999 ); SEAURNCE D al., Ann. N.Y. Acad. Sci. 660:27-36 (1992); and Maher,

L.J., Bioassays 14(12):807-15 (1992)); all of which are incorporated herein by reference in
their entirety. Likewise, the antisense constructs described herein can be used in the
manipulation of tissue by antagonizing the normal biological activity of the gene product,
e.g., tissue differentiation, both in vivo and for ex vivo tissue cultures. Furthermore, the
anti-sense techniques (e.g., microinjection of antisense molecules, or transfection with
plasmids whose transcripts are anti-sense with regard to RNA or nucleic acid sequences)

can be used to investigate the role of one or more genes involved in the pathway involved
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can be used to investigate the role of one or nore
genes involved in the pathway involvedin the

wdevwleproent of Type 2 di abetes and rel ated coORATEPZNS/012987
Such techni ques can be utilized in cell culture, but
can al so be used in the creati%n of transgenic

ani mal s. The pol ynuc| eoti de teins, and/
ip ﬂa@y@epmnh@f&%s %aheﬁs apaeisl ﬁaﬂn 8B B t?fé%quﬁs can be

&ﬁgecpﬁ] e CORPR! Bikt&dn iaTtb B e REAT iNREEHE G ofesmRE&!iE bansls.
suitable for admnistration. Such conpositions

typically conprise pol ynucl eoti des, proteins, and/or
therapeutic agents and a pharmaceutical ly acceptable
Cp’ ﬁfudeéﬁdéésﬁ%téi% eha/d *ﬁ@erlgmﬂu agets NAE meatibn ﬁéskfﬂyed
eptable carrier” is_intended to include ag% ?
gqm 631t Be ingpEeEsted HHo RBairaacedliral fq{ﬁgosﬂéqﬁsl sgEalla réflmlmstratlon.
531@{1 b&’d@ RGNt ﬂ1s%%%h€le§tﬁ@es ahSediRd, b or therapeutic
ayl

g agen and t e I'i Ke, conp atl?@e mhéﬁ
aghrats rad e phatsad cendvalliincteptiblesattierhds wed herein therangigen
"&g%ﬂ%@@ﬁ&ﬂ Q&:egﬁﬁfe@ﬁ?&t is?ﬂeﬁ&ecﬁ%%hélﬁd@é&%r@%%lv’eﬁts,

nown e art cep i nsof ar as any
disrevsiont inedial coridgs aoﬁb@g@wi andsarjtifapgab agqnss asofpripandygbsorption

cf"efahz r}éﬁ_g%?{;p gllcj.lncge 1S € %@ﬁﬁg fwithhHaPfa SRARAS 9B  atich. The use of

tary act’ive conpounds can al so
soeh medwrwmletd fcprm}@rmh@eu@gzdcbggtwq gbstanges is well known in the art.

P? Q?é}uqlﬁg r Oas g‘lf 6819&%888}151' efalé)(gr Jégﬁt ik ﬂ&’c%ﬁiﬂaﬁﬂle' with the active

e co ts I nttended route of
g auinglt nsttherof 1E>th¢rptraposaﬁorrs@mce?semplaﬁfdnﬁmmﬂ&mmtﬁrdrﬁdwe

| ud t I d I,
el EERLET B Bporlrfed i AR Font T e el

(topical), transnucosal and rectal adm nistration
Sol utions or suspensions used for parenteral,

' d I bcut s
;%\ Hbgr?%asc%%ahﬁoorégg%tmﬁ uoft'ﬂg? @&9 s fgﬁ%ﬁlﬁﬁécei%? Bg E%h%e with its
wedneled f@ute bﬁ@c&ﬁhmsmn,msa]‘axanqﬂsajf nbutenof ddnxietretips include

| yet hyl
R R O T T I
ansdyimal(tphal), ﬁanmm&myil qmlrmtte]mhnmrxtnaﬁnn&ﬂntmrs we huspensions
as scorblc fCId

| ati. .
BB i LB 500 A DS
@ﬁnﬁ&%ﬂi g Sterilel diliahesich s Wli]@ﬁﬁﬁaﬁ]eﬁlcﬁﬂ shlingaaltusiofh phixetl lnds,

adju tnent o tonicit odi.um ch
B@Y? ﬂ%‘ée g % g]ﬁ(cqggl, %?Ry @%WDJ? Q ?r&gnﬂi'e{lﬁgigeélts, %nté%actenal
?g%nﬁ}éﬁﬂi)ﬂﬂe@l&yl%lc@ﬁbﬂo&hetﬁ?lcﬁaumdﬁy@hﬁbmdents Fhiéh as ascorbic acid or

IOar eng)g%lﬁ_lge, #ﬁ% gtg é 68’1?5 Sr%‘ﬁ f‘ ncl %S%egqt@a%ﬁ élagfsbuffers such as

QJe@ﬁe% Gfrak 88 ph&sphieasn® blfslféla{he&dj’ﬂ@ﬁﬁd:ﬁtldﬁ tt&n&t;t guabhesodium
for |nJectabIe use i_ncl ude st rllg ueous [

(M,ﬁ’éd%omps% sFLBPde agyustg délﬁ agl s L |a§ ﬁwéérgaﬁoric acid or

hzdfc%det e BXeBIPAHASRACH A PRIEAL DS if bnfioales,| dsposable
I njectabl e solutions or dispersiqns, For intravenous :
a@mgm et paktipladose vials made of glass or plastic.

Pharmaceutical compositions suitable for injectable use include sterile aqueous solutions
(where water soluble) or dispersions and sterile powders for the extemporaneous
preparation of sterile injectable solutions or dispersions. For intravenous administration,
suitable carriers include physiological saline, bacterjostatic water, Cremophor ELTM
(BASF; Parsippany, N.J.) or phosphate buffered saline (PBS). In some cases, the
composition is sterile and should be fluid to the extent that easy syringability exists. It
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sui tabl e carriers include physiol ogical saline,
bacteriostatic water, Crenophor ELTM ( BASF
woaowioepmamy, NJ.) or phosphate buffered sal i nePCPBB005/012987
In some cases, the conposition is sterile and should
be fluid to the extent that ea8y syringability exists.
I tmust be stable under the conditions of man actq;e d
rawd bs steblegedanhe sorditipas praarik FEHTeA4] SHrpeq gl must be preserve

a% AL Bh %a% 'aeﬁblpéflmc%&gamas §UTh 28 B@&e@esand fungi. The
terra an . The carriéer can be a solv? ?
water, ethanol,

cdrrsqm ersbon Scrhé@it @ﬁd@é%&nﬁpﬁ@umf ntaENREOE XARRR
P%P{}?Q@L exar d&l?% Jcélgﬂ’ pprS AR &ycolll a8iald p &f&ﬁﬁé@?}f col, and the

ol yet hyl ene chol and th §%2 1
Itke}) aadistitdhlemitires teaseafh Bheproperiadiy etche mﬁm’t?dpﬁ%z () A

bérﬁth 'sencgf%' é&&% {Rh a?i%a.ﬁm Chy B hilBtel e (1R eQ@krbd Barticle size in

nalntenance of the required
thatise of élspemen iand blyi @h@as;@f ofrfafitanie Pseventiomaf 1hy aehen ek e

Iﬁ{cas?s%rg%rﬁéﬁg Ol Sse L& gcf'ﬁ{f ﬁe[ho%f gh@@ac?e(ffal 244 Q{tlﬁlngal agents, for

| S5 can be ac var i
ﬁﬁtﬂphﬁphﬁbeﬁsl cldombbataniol, phgad!, z6g 05ac1¢ @1@% pad the like. In
b l.
z?x%{lﬁcéasgszgl qﬁ'% rggs?:ngl%nﬁ &nd@%e@&bmc%ggargge ?b&)@ﬁi\ﬂqje , pugars,

ﬁtﬁﬁdldfcﬁi@ls&uth)as mehnittd, sosbitalndoditg ehhogde {rothesgmppbision. Prolonged

%}6& é‘ﬁ %b%/l%%fg’ap |5 H%J%gglr%%s emr%ag}t alﬁgﬁpﬁe}’ dﬁlc]zudmg in the

S¥sRidnOdm 4gent Weich dilepd dlbbeptionnioo sxampibosallcramum monostearate
bro%ﬂ%ht about by including in the conposition an agent
Wel ays absorption, for exanple, alum num
nonostearate and gelatin. Sterile injectable solutions
can be prepared by i ncorporating the active conpound

nucleotlde ol ti f '

et mitPa o TrapLpopier Sos Mg st Replegnd (oo 2
Bhly ﬁlu&ézﬂialbe rkaﬂ%rpapuaé ot ngitediypint the ee‘qmmred atrm;hnabmxeapmeprlate
require fol fllter(gsterlllz Veasemred
elvrat wmthypner 8,68 ngf tngse ﬁ%tls YR eﬁl SPpofatiing
Inewag bi ‘ﬁﬁe&@@ﬁ%ﬂa&dnnt%@n@aﬁf ispkBions breqbrepamh(ﬂ oh 1ncorporat1ng the
contains a basic dlﬁ’%$%hg dlun]an uired m and the
AR b S SR M e R D Y
%ﬁﬁe@%ﬂﬁe} ﬁ’fg’récﬁerﬁé’%ﬁf thobOéndnh@atet e@bereald thia cade oﬁfkterllel pz)wders

ect abl e sol utiagns, Wg t hods of ﬂ%ﬁ@ ?tlon .
ﬁcadh@memr;atlﬁ@ Oéﬁérﬂﬁrl@éfzté F?rif?ﬁ@nwf&ﬁ“f} ST BP8 é?P at
%cu'ilﬁgdx?ﬁ'fg A AR aieivhich el @yp Attt bi ﬁlﬁahtnﬁéaﬁgﬂ’eéfént plus any
nge | froma reV|ousI sterll éﬂlt d.sol uti

tiendl degyes] lngr@dﬁégfrwmre@@%lv éﬂelfl&ef %ﬁP hﬁ’éﬁ”
diluent or an edible carrier. They can be enclosed in
gelatin capsules or conpressed into tablets. For the

pur pose of oral therapeutic, adqiﬂsstratkgﬁ% the active b
Surpoosisians peneralygrgadatsiper dilnersar 45 cfle cAHar JLey can be

'eHclI)&ﬁ {12515@119 ta é:tsﬁg% &t &Jmﬁfe%@a &sto tA]ets RS HheSSurp&¥eddf oral
ons cdn e prepared
therapeut1c administration, the act1ve compound can be incorporated with excipients and

used in the form of tablets, troches, or capsules. Oral compositions can also be prepared
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be included as part of the composition.
The tablets, pills, capsules, troches and the like can contain any of the following
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose,

gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent
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using a fluid carrier for use as a nout hwash, wherein

the conpound in the fluid carrier is applied orally
wanweas®hed and expectorated or swal | owed. PCT/EP2005/012987

Phar maceuti cal |y conpati bl e bindi ng agents, and/or

adj uvant materials can be i nc14fded as part of the

conposition, The tablets, pills, capsules, troches an

SHRBEA Al i, SRR g PR SRS YPEal oh Rt such
RlcofAARMUNRES dfxide; §kwhdtatingadent Qichas bhdtees orsuehads; or a flavoring

m crocrystalline cellul ose, gumtragacanth or gelatin;
agenieach ps peRpesmEY> methgk s %}11Pt6r°’f|°é¥t€g %é}’oréng-

di si ntegrati ng agentsuch as alginic acid or corn

starch; a lubricant such as magnesi um stearate; a

l'i dant such as colloidal silico di@gjde;,a ¢ |
ngxeétrémshgtl@gbmnhélatlﬂn, e EQEPORRIsGre dedpered in the fgpm pt an aeroso
A0S BAEALSUAIAS B ARPEIH RhichEBhhiks sdliably prbllant, c.g,
r ‘or ang avoring. For_adm nistration by inhalation,

1 grs sednpoarhnn desdadrianebebEein the form of an aerosol

spray froma pressurized container or dispenser which
contains a suitable propellant, e.g., a gas such as

carbon dioxide, or a nebulizer. Systemc

Syitenxic e dminiptoriionaman alse &e b tgpsmpeasal ATdaudergyl means. For
{r%ﬂ%ﬁﬁ%%ﬂ%k R P malmib A RS R GRA G arflE aﬁﬂr@?ﬁzﬁ@ tdEHe barrier to be
admni's h

ration, penetrants appropriate to arrier

parntretedererasetén therfermulegon Puch peneranty ae peperaly fngwn in the art,
REPeLS, %@tfﬁr @}Eaﬁnﬁg, rf?‘[ @ﬁ#sﬁu&@?&%dﬁlﬂlﬁtﬁ%@[ HeterdPfks, bile salts, and
"hct'Gde.” Tor e anple, tor transnucosal adm nistration,
fimtdér i derivabivese Trasmucosahalimigistigtion sa1 e srepmplsheddarough the
Transnu W) af | hi§ e active
VRO Tgn: Shar ZoTppb bRl Fr AR AR AR P e e
torapsutetsmd foatnd atedsintaointments.selves gelyor crrtpran denesplly known in
g%rnulated into ointnents, salves, gels, or creans as

f&ral ly known in the art. The conpounds can al so be
prepared in the formof suppositories (e.g., wth
conventi onal suppository bases such as cocoa butter

d oth | i . ' . .
i S Sl e e
poBRatienal wippositaryrhasessutihat cosbd butisrend ether gty cendgsboneptention

agai ns ragbg elimnation fromthe body, such as a
EXTRISIPT £ 8FE%55% f or nul at i on, i ncl udi ng i npl ants and

m croencapsul ated del i very systens. Bi odegradabl e,
bi oconpati bl e pol yners can be used, such as ethyl ene

Xligj Bﬁéalglﬁgélg‘iﬂ%&ﬁ? %%@rg ?éﬁq@bgrg%&rgg%eé?}aegﬁﬁgi é;a(r:lf}%s Hnat will protect the

Meinpedad h@findgd tafidelahimnionfrosutte Hodyukhas @c@tmueﬂ rgJease
TR S b Ay AR P B
G peiAtibRPonterNoatebFIsad psaclead dthylbss vihylecetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation
of such formulations will be apparent to those skilled in the art. The materials can also be
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc.
Liposomal suspensions (including liposomes targeted to infected cells with monoclonal
antibodies to viral antigens) can also be used as pharmaceutically acceptable carriers.
These can be prepared according to methods known to those skilled in the art, for
example, as described in U.S. Patent No. 4,522,811.
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Li posomal suspensions (including |iposones targeted to
infected cells with nonoclonal antibodies to vira

wanvicypes®y can al so be used as pharmaceuti cal | pCT/EP2005/012987

acceptabl e carriers. These can be prepared according

to net hods known to those sk|13€d in the art, for

exanpl e, as described in S. Patent 4, 522 811. h .
It 15 %B%@@V&W@t%ﬂ?%@af@%@étet% fCErPﬁ{ﬁné?féI goaposgons in dosage unit

fo’fh %&t SEAbf LRARLLHPRS] hiifSRsaaF dé@dc%% ibegarsz fuﬁft f@@s@ used
adm ni stration and uni form osa

hfmm réfensiip aBysicadiy diseietq lﬁllFséflg?‘iast URBRY é?%?ﬁ?ﬁ f9r e§e‘m§f’fé0 be

(kS a}'ﬁ' kAT iRy 1 - Yd AP BRGERB gl Rikit Hea BWDESRP ol AR ulated to
treate each unit “contai ni ng a predet erm ned quantity

mybdecsttho desiissunrutisiedont i axosiation Bih te renuirgepherarceutical
ctaﬁg rapPid e&ﬁ@%ﬁcﬁﬁfor tHE cﬁﬁ%]%‘ﬂrﬁ‘tt ﬂoﬂﬂs B R it A H6R Y difdted by and

rmaceutical carrier e specification for the
carﬁség depemidentfasy e vaiquelshatapteeisids of therastivie @Q@P@Hl%%ﬂdéhd
P lERL) HefABRENARAL. BT M%é&ga Q48 ROBRAGHSR ShEGR: Bthe art of
active co ound and ticular therapeutic
@fhfecnding suble aaattmwempoand fqrﬁbe frieatinteat pf)méh‘fléalit?és' ent
in the art of conpoundi ng such an active conpound for
the treatnent of individuals. The nucleic acid
nmol ecul es of the invention can be inserted into
Tectwilec and mededleaof therdevention apy be swersedintameréors g B as gene
n t
G &Jg&écr’%%gs(%?rge el g%&gr 0 Be §URERRL gyslmgfearbﬁmmpk,
ﬂaﬁemouh\hm eﬁoﬁZEﬁAﬁﬁ)nlmEtrdd}Ors@e& ©ét BatentNorg, ézﬁ,47@h or by

|
RS g Bisit S By e Feensh i Rlool P, NGRS (BB 3054
303@). gér@huhes@pyical @cdparatmamf rt]m:genel ﬁldrdt;ey gene cungrchple the gene
{ {
o e B Se AL BT F-cH o 6o GRHE Bap T By S fuig jpbich
the gefenddiced.velicleds albddded. ﬁlta\ﬁmwelyt ‘hhere chhﬁp‘tc&nlde’ggaae delivery

delivery vector,c e produ N
Vet o7 He rockierd Gt BEr b Fpk S d of Misehyectors, the
Iﬂ{h@ﬁﬁaéiﬁiéhll faparpli@pédnahitlade 6@dol motdidils whhqirodmdeehe gene

| s which produce the gene delivery system The
%ﬁ@?ﬁd@gﬁprcal conpositions can be included in a
contai ner, pack, or dispenser together with
instructions for administration. Kits are contenpl ated
mhlch contajn the therapeutic ts of the in entdo

IaTAETHHIS SPBIROSHIONS P RPEHAFOI ¢ SCTECT Pcly g dispénser

@%@&Lblc\tmﬁ sk RdtivhOIahdsidi@fpORS Kifs ardcapdrhplatddarhicll tigitain the

to treat Type ||l diabetes. It is a well-known
%ﬁ@ﬁ@hﬁﬁngﬁgﬁ he WVERSHEr al , patients do not respond

equally to the sane drug. NMch of the differences in

drug response to a given drug is thought to be based

enetj c_and tein differences anpng . ...
Ano er embodiment (F))E %e 1nven’910n {selts use to preHDct 9 individual's response to a

particular drug to treat Type II diabetes. It is a well-known phenomenon that in general,
patients do not respond equally to the same drug. Much of the differences in drug
response to a given drug is thought to be based on genetic and protein differences among
individuals in certain genes and their corresponding pathways. The present invention
defines particular SNPs, haplotypes, and genes that are associated with Type 2 diabetes.
Some current or future therapeutic agents may be able to affect pathways that are related
to such SNPs, haplotypes, and/or genes directly or indirectly and therefore, be effective in
those patients whose Type II diabetes risk is in part determined by such SNPs, haplotypes,

and/or genes. On the other hand, those same drugs may be less effective or ineffective in
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individuals in certain genes and their correspondi ng

pat hways. The present invention defines particular
welRE/0ckrmpl ot ypes, and genes that are associ at edTHEPR(05/012987

Type 2 di abetes. Sonme current or future therapeutic

agents maybe able to affect pafhways that are related

to such SNPs, hapl otypes, and/ or genes direct

thengipatients wharsy noh s rarticulaealistes feid, SNPrandies dplotypes.
Eéf&rét Fhe% %n@b? ®a S#\l tﬁs’e@@@t‘h@ ?réséﬁtkinbe%’uoﬂ RBf Be used e
t erm ne such

ypes enes.
ghaanmdgemomm@agnpmrsf@ pgadiﬁt cgwagi gesPABSE apd guidecheicr OF fheweuﬂc

f t hose patients who do not have
%&“hﬁgﬁﬁgﬁ%gﬁ%dPgs of said SNPs and/or hapl ot ypes.
Therefore, the SNPs and/ or hapl otypes of the present

vent i ] [ '
(o S AR B (BB RARTREABEAR T e B RURRE e
ttdaememtmfﬂ?rype agebttes pomprjsesemoniteting dheddvel dfrexpression of a gene

ag?ocgtg%{m i TH&{ gﬁfapgtgsa %oq{tm{mn ¢ tﬂ% (ol [ﬁgcg% gﬁng{lg&éd HEMGERE group of
EKNi?’smonselmg ofithe $XPs ilgn tifiesl mé“vgnre d)foeémtre@meunwd:h aglrug,

e SSQC| i at ed. mnt Vi g
AoPEo SRERE B SR PR £ BB GR ERBETL B olring he
lefel bhexptiNRen ioflend gériedafdrn sdd gneaﬁmeht bed ofter sardetad:armnnt
with a drug, nonitoring the expression of said gene
after treatnent with said drug, and conparing the

| evel of expression of said gene before said treatnent
T[anghotfer embsdinteritraatimedtfor prediating trereffectbedesyeiht givan therapeutic

sErer e R RBER ok i P eab et o Ty Lo kR apssr absence
&Qi'ﬂérolr sQge SNﬂ?e tyehted Within & beyupnesselrced Gronatisemoep afnsohieg of

nor e, SNP C uence sel ecteed from .
TGO OIS e B¢ FalERe R B i Gt dentified
Bﬁ%Edﬂ@S'NtﬁYland the conpl enents of sequences
identified by SEQ ID. NOS. 1-7. In another
enbodi nent, a nethod for predicting the effectiveness
of a given therapeutic agent in the treatnment of Type
A HoBRefiboaRNRt] S@Sthodf 'edﬁtlf@thetdﬁﬁcthfeﬁ%mfe given therapeutic
absence of one o nor.e 5¥P s identjified.in Flg ure .
eGP RBFA RIS PR ORI FEC Rpdnt 5T Fstiia ebsence
SRffkidrintork @@g}b%b@ﬂ%ﬁ@ﬁb&ﬁ Fguragel i miting pat hway
i nvolved in Type 2 diabetes. A disease gene with
genetic variation that is significantly nore common in
di abetic patients as conpared to controls represents a

AR&GES dficAtionvad thQé\ir@&t@Mﬁbh Yseth8 Eﬁl@lﬁcﬁdérhfﬁcanon of a rate-

t hogenesi s of di abet es.
Gmitretheinesy moOt RG Dapetfond et dsahpigepstic variation tha
§ 's {itahBRs Bké’&m‘ﬁﬁoﬁ e ddb icRfsQE @@rﬁp&z‘éd% bdntPelt Bfhresents a
roteln encoded by the di sease defi

$-pg§1@cqlﬂy,ﬁa{1dﬁ@d FIsEEg stap in the pathogene31s o ype 2 debetds. Thati is, the
uncertainty about whether a gene is causative or simply reactive to the disease process is

eliminated. The protein encoded by the disease gene defines a rate-limiting molecular
pathway involved in the biological process of Type 2 diabetes predisposition. The
proteins encoded by such Type 2 genes or its interacting proteins in its molecular
pathway may represent drug targets that may be selectively modulated by small molecule,
protein, antibody, or nucleic acid therapies. Such specific information is greatly needed

since the population affected with Type 2 diabetes is growing.
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pat hway i nvolved in the biological process of Type 2
di abetes predi sposition. The proteins encoded by such

wOoRpm/0831enes or its interacting proteins in i PET/EP2005/012987

nol ecul ar pat hway may represent drug targets that may
be sel ectively nodul ated by sm{ nol ecul e, protein,
anti body, or nucleic acid therapies. Such specific
Gerfes noekiom tsbagrrevibhisty meglitetbdsvitic Bypdi2dipbgted t $MHbased

affecte it h,Type .2 di abet €S, .1 S:.9r.0M ng.-Cenes;.
Fiesionobe eV dbriv b Rl W RS s b e
HayedSNBb didttarinaks pebaitimrentioh indudeithesllewdhg cover ed t o

be inmplicated with Type 2 di abetes by SNP based

association in the present invention include the
followi ng: Table 1. Genes Discovered To Be Inplicated

Gendype PDkabeioes By SNP Based Association In ¢ughr | LocusLink
embodi ment, the invention pertains to a nethod of

identifuvlna a noana accoeiatad vwith Tuna 2 di ahatlac
Al rce T ] T T\ AT IoUCTT G C4U AL LA ]7 P\T_L UT AV GO

isi1§5PF%§Iidentifying a gene containing a|SNP
that is [ocated within a sequence sel ected fromithe

2817

group conspeidaBeubxcfaliedesedep@niidrhéldg by SEQ| 1D
and the,éonplenents of sequences identijfi eg
rogerhily. 7

NOS., 1-7
ROEEL | 6 - and (b) conparing the exprnéssi|di!
of said gene in an individual having the at-ri sk

allele w &ﬂ&&ﬁo@%&i&ﬁ@ii@a(hc_@frec%ﬁio@, [@2hR6log D an
!nd|V|du | having the non-risk allele for diffenencs

S
iRRBQat i ndgPresePhidle gene is associated with Typﬁ32 6092
di abetes] I n another enbodi nent, the invention

NS | R PR iEratlind PRAGARYT Ng_a gene assoqiigr 630819
wth Type I abetes conprising: (a) identifying a
gene contlaining an at-risk haplotype identifiedlin

Fi gure Zj reprtapbyt kamplag tngagissowdsbessi on of sdid
hn anplodiygdual having the at-risk hapl otypg | 54538
ATohe [ eRbERE :

Xpre n of said gene in an individual ng

havi ng the at-risk haplotvpe for differences

Tatdé t:aGene Risenveredd ogfealenplated dndivae & Diatietds Brype Based
g&§855§§.Exanple 1: Study Popul ations A total of 600
patients were included in the study to investigate the
variation in the presence of SNPs and SNP hapl ot ypes
as between control and Type 2 di abetes popul ati ons.
One cohort of Swedish diabetics was used for SNP

o &Peoewd&'dil@l@g‘h theSRPA RS LARRLS o Ae lg&i SR ifRRE higeSe associated
was used I'n the association stuéy { ee Table 2]. .
Bithfilyps 2 diabetea nompdsing:dphidentifyor dgend cortaiminghelyP that is located

GRALO SBnbiki ElsAlibfMied by SEQ. ID.
SRR MR ok A Ak i b5
N&Sd1{i7rendhths cahplgynents of sequences identified by SEQ. ID. NOS. 1-7; and (b)
comparing the expression of said gene in an individual having the at-risk allele with the
expression of said gene in an individual having the non-risk allele for differences

indicating that the gene is associated with Type 2 diabetes.

In another embodiment, the invention pertains to a method of identifying a gene
associated with Type 2 diabetes comprising: (a) identifying a gene containing an at-risk
haplotype identified in Figure 2; and (b) comparing the expression of said gene in an
individual having the at-risk haplotype with the expression of said gene in an individual
not having the at-risk haplotype for differences indicating that the gene is associated with
Type 2 diabetes.
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From t he case-control study, the phenotype was sinply
"di abetes”. O her subphenotypes could be included in

woOhercaazdoysi s i ncl uding BM, haenogl obin Al C, ReamP2005/012987

di sease (M etc), nephropathy etc. The sanples were
col l ected by Genonics Col | aborz+ive Inc. (CQA)
according to protocols detailed in Ardlie et al.,
Test i ngfor popul ati on subdi vi sion and association in
four case-control popul ati ons, AmJ Hum Genet.

71: 304- 311, 2002, incorporated herein by reference in
its entirety. Finally, the popul ati on contai ned
roughly equal nunmbers of males and femal es (274 mal es
a1 Rl eplatic®inpl es were al so well matched with
|dent|cal nunbers of nmales (163 cases and 163

&9& d;%%b afch hﬁa}l&éﬁz hASASy eﬁehv %at‘é‘%ﬁé $@laSibn M the

I Cc an ect ed groups. ul ation

mramde of s aridt SNR hapipﬁpcsmﬁbeweﬁﬁ@%%olt@é ésdlféh@élfs
}%&{%{Hﬁ%}ﬁ I o(fo%%g; dr %w?&ﬁﬁ 91a§9cﬂfs kR %sédei%y ki d?&%@éfy QRd a separate

con actors. In the context of

@hoetdfPolish didbetics wah ixsedrip Alresassdriationassiedyaltee Edhie 2bl Samples from
0

BRI E R BEAGRAELAGA b RN TR BE D% sl Bation

sttim;t predi spose to the phenotype bei ng studi ed. That

is, a random set of nmarkers should show broadly

simlar allele frequencies in the case and control

popul ations. Popul ation stratification was unlikely to

DeepeSsemd i n tMtsnistudouasrytdfie pat | ¥ntbeand ¢blstgeol s
were not only rr%che for sex and ethnicity, but were
sel ected from t{he"@8e country (Poland). Howeyer, to
test for population stratification,the data was

PRdkyzEsesisi Ng |t cstint (Waredenyr ogr am BIRUCTURE| SNG [Bigcovery
Fal ush et -al . ((March 2002) ; see also Pritchard et al,

Lnferepce—of—populat-onsirycture—Extensions -
PibREGCRSE T ang COFIETLERE | ef of r equd;nci es; CERETEGPing

In Press; (2003); Pritchard et al, | nference of

Dapfidcadd OontSbls UdaucssiddsiPonl t i | ocl300Genot ype S8Rt Genotyping
GENETI CS 155: 945 959 (2000a); all pf which are

i nf‘nLnnr at ad rQIJIQ hyz af ar an

?ﬁlpcrf“éﬁmié Al Cat B ear By e hod
as described in Pritchard et al., Association

mappi ngi n structured popul ation,. AM J. HUM GENET.
671:170-81 (2000); incorporated herein by reference in

iits entirel he pr m was al | owed 4,0 [ ta
Frr%t kS P SRbrie B SroutEls iR O R B
bRdrRfpee towa beTxli'téudiaﬂhﬁ t]SeeztI&ly@ﬂ sdlsdiag BMI hmqa@aﬂke IA§C heart

h h h
IR SN N

Q@Déﬂo@iﬂl@rlnc Sexunssconding RAsbtdR0kdetailed én Aftﬂie\ﬂt dlidllesting for
were requjred to have .genat pes and thl
popu atzon subdivision and associdtion m}é Uur case-comntro popula zons, Am ] Hum Genet.

71:304-311, 2002, incorporated herein by reference in its entirety.

Finally, the population contained roughly equal numbers of males and females (274
males and 326 females). Samples were also well matched with identical numbers of males
(163 cases and 163 controls) and females (137 cases and 137 controls) in the diabetic and

unaffected groups.
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mar kers coul d not be closer than 100kb to any other

marker in the set. Stratification analysis of the data
wehowad3me cl ear clustering. A variety of fact®CS/EP2005/012987

indicated a |lack of structure including the foll ow ng:

the proportion of an individual®s genone from each of

the clusters was the same for cases and controls, al

Enrmhry\po@uhhen heved st it sdmpPhtant josnethle phayases and €ABHOls ¢n order to
avg% sp%ﬁﬁ%?reaﬁ]%s‘%a@%%or‘f llﬂﬁﬁc%r? COlqi%gnH fﬁ(l, (Iglgl l,[lj;l ?{%dCOﬁ@%t Of

nor'e ‘par anet e
gmmcscstwheseﬁass) medns th&trmmap,d ophgpbpcmllatums sboidi be émetlcau)’

RIS i BEIFSDU AR O bt
predBpedeed theOgHehetyph bﬂngylpmdladf Tihheisj amdmdonhwat of markers should show
Col | L
DRy Bt b BBt R sars CaneCPiboR, paRdgich
{230 atsampisamlikelpno He abstritdn et stad‘jz ss ﬁhe petiariahyd eshtfads were not
SNP
ergeen g 9% hd R ittt e rorh b SHS ey (Poland).
Metvevei] tioltest &t fopiulaBdi? sda’sﬁ:@menythe @btatvne sedgmdesmﬁﬁe software
r Par

W%?@ggﬁﬁé@g{ﬁ%g& ?fl ﬁ C}lgkm e?%léo gl‘tl ?rdleg%gInference
@g&%ﬁ?h&?é@sgﬁﬁm |ka‘egtlﬁ_oﬁsyt0 da;akegﬂvﬂ ang Wm'gll@aﬁdetquenczes, GENETICS

entifie at abases ona nt er r
by et A09P b Gyitahar O Ftel gFF]“e Wéfzafg T 1@%1{{5 5 Wﬁfﬂ?ocus
@@ﬁol@ ﬁ']?ac{t?' IﬁgJEF@Stlgg@@L%@QY@TOﬁ) ,taEZ)f lﬁ\lAﬁﬂﬂhSar&f\lﬁfcerporated herein by
anal’yzed to detec e Ms
e B O ST REG) UGB & ek ATy S <igg method

L Od QL FSRVE PriRINRRd bt1hl. B8SEah  ERSnd 1h@iru&ﬂ@d@bp121%zon, AM.].

frequency or higher 1n the stu pop ati.on incl udin
AL MR T L T R A

Ef%%?a}n Has ﬁ‘ﬂléwédrt@ sgﬁ%déﬂ@ﬁl’cb kesperRammERTRANS c(ﬁEths without any
ger Centre, Canbridge, dat abase buil d_ 33.

irtiervemtinre ﬂ&@s:fatarﬁm:pa@@eél of e 1ﬁwelfercé1ﬁ§e@rbaﬁ%d on three
ern%ng N GNed Hifbr ﬂ%%a@ttg 'Tﬂévesﬁ@cgﬁ?g)tei%%tlﬁ €hd ok 4l opaldhen.

upstream were coded as exon O. \ of 990 regions
ﬁexoed; atdest §0%df thsendividaelh viste nepaiTeddorhaye BerpATPGTBDS hird, the

?Ar? a8 n e‘@é)ée{; ﬁ?&ﬁ@é@ﬁ) 1 tﬁ&%ﬁﬁ&' in@REsdpundr ed

seven Ive o ese regi ons were hunan nouse
honnlogles and 815 were exons (including exon 0). The
nunber of exons per gene ranged from 2 (including exon

S% f'ﬂ?caltlgn Lhg scfsaélethé Q:Eta REGW 48 Bus{NAS2A) van%%ﬂ@f ffors

Arge -exons were divided 1nto two of more targets
mﬁcﬁcdmladaoﬁ'sg;ruoturs maluding dsdoiovepgiced exons were

the proportion of an individual’s genome from each of the clusters was the same for cases
and controls, all individuals were admixed. That is they were deemed to have genes from
all clusters, and the likelihood was not improved by adding more parameters (i.e. fitting

more clusters).

In summary, there is not consistent genetic bias between the cases and controls. The
best-fit clusters generated by STRUCTURE appear to be unrelated to the phenotype of
the individual samples.



10

15

20

30

35

nmerged to formone target. In total, 1011 targets were
generated, and priners designed to anplify 999

wanpisioeens. Exanple 3: M smatch Repair Detecti 8aT(ERRDF/012987
MRD detects variants or SNPs utilizing the m smatch
repair system of Escherichia-é8-i Modrich, P.
Nechanlsns and blologlcal effects of n1snatc repa
R : 11 P Dig e oulp andidate

d%r in by reference in |ts entlrety A'speC|f|c strain

‘TS‘englneered to sort a pool of transforned fragnents

into two pools: those carrying a variation and tho
?\%o@scovery

Tbireat hutwsired 300 MRDHessfromstialisls BRTTHBrsrorE7as(on ey
ng(!CSSnUA Fldtgll il 88 gé &IC Qﬂ‘tlﬁ‘éaaég e % E%ﬂ@zmed M d1a1§‘éte53§enes) were

tion
ugiiaerhfon GNP sqgmw@f thesq g@ﬁ@& 621@%@@51 H oue aq ﬂs§NBS utilizing

?ﬁfa? 4M1§}Q£Eﬂ %QPBE %f el (ﬁm)byrh@ ghies qa%esmps were

I'n conbination wth standard
1d¢1ﬂ§3ﬂ937tde Mo aetqmueneeg anedcmiengﬁ%fr@ﬂingmbhé datebpsepNational Center

di fferent popul ations.
ﬁ%¥%ﬂ%u§1gg%§??%%é Ions usi ng pool ed genom ¢ DNA from
apopul ation as a tenplate are m xed with PCR fragnents

m.g,.Sin | oi d |
L G
il IS Pa s7idf the Mlgmatatn]?@pm Blegectinn \phrtbmnt(h/&lbb dlhedim of the analysis

X?aéggltd]%%?‘ge? gt\@ brb %gent%:g%’asdthgtea%%%o/roea Elgr?cg‘ : ;‘ﬂ?%x}é P qge study

pathtion iAcpdink dibetiobmhimgrad pop*dh’eoinsf dnfovaratianmon the exons of all

IIeIes co ar.ed o th d
BTG AT GHCh G261 PORTTY brs MO S it CeGRF B A bggbese buld
i3 Abahe sd‘q@én&aﬁhnﬁﬂﬁtdlyc@p%nfe@irﬂ Gf\me:itrbxyscapsaq leandmdgfor regulatory

S Pl ST 208 L P SRR Rl
P ERABI Nerk BacBQﬁltl@adex&lmhhl@&n\&hbﬁSeMo&m%glk‘s deeydlias exon 0 are
Detectlonh qg%g SPRI NG LABORATORYPRESS, 14: .
Eal0R5-1989 heDGsE P SRR SHEBLI 5 1R Blde figologies
Ad B 18 kdrE Bohs (THRd xbﬁ@t}ll Thehutbbsoffkoaesa gese fanged from 2

R A R U G T -

WERBAGed R8d thSolCRbfd t8fheRltndfs6etpaRY S AdREL %se@%@hdeﬂ@ﬁﬁns were
In a nmultiplexed fashi on. The sequenci ng

r.oc
xcnnxged rt@ éu@e@lq teraehelnstaiak 1611 %weweﬁerﬁgn%fa% rtsflbﬂmefs designed to
gdcihe result of an MRD enriched pom
|cons re typically sequenced in both forward and
reverse directions to reduce the false positive SNP
di scovery rate. The sensitivity of MRD based SNP

BL559Y 8! Midnsatbil R 58D RY tRACHERDYNdS caused by NMRD

MRD detects variants or SNPs utilizing the mismatch repair system of Escherichia coli
Modrich, P., Mechanisms and biological effects of mismatch repair, ANN REV. GENET, 25:
2259-53 (1991), incorporated herein by reference in its entirety. A specific strain is
engineered to sort a pool of transformed fragments into two pools: those carrying a
variation and those that do not. MRD has been described before as a method for
multiplex variation scanning Faham. M., et al., Mismatch repair detection (MDRD): high-
throughput scanning for DNA variations, HUM MOL. GENET, 10(16);p 1657-64 (2001),
incorporated herein by reference in its entirety. MRD is used in combination with
standard dideoxy terminator sequencing to discover common variant alleles in two

different populations. Individual PCR reactions using pooled genomic DNA from a
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enri chment of non-genom ¢ DNA m smat ches. These can

occur in two ways: oligonucleotide nutations and PCR
wenomwros3Bot h oligo error in the PCR priners angCPER2005/012987

errors introduce a set of fragments which contain

mutations in the absence of arBl-actual DNA vari ation.

These fragnents will be enriched along with the actual
populatibh ans tereplaterage tivetd with PERifragowsistten aeingtrhapkpid individual.
TR st S AR S8 LuR LA AIAGY, L WL LRI Arom genomic

eve avin nut at'i on
oot 1E@%1dsﬂng>obledtpofpu]:dtabn uwseg@etrytndadlae@@ ém@eagﬂs edny RCR reactions

a&éggcr)lﬁ(i P?%] Pﬂ%ghﬁ:g F??.é? a%s ? L& ﬁ%dﬁ%ﬂ#g&l of %él%:ﬁ{ek gﬁrnéh%d for

2R allgks eomﬁhn&ﬂeo }dmh@lhﬂé staedads Epeentddation fedetn from the
mut at i on

BB T AL boRL S Ity LS o P ik SO e S eaction o
idetify cshmad onS¥Sravevaeiatiotinia the papulwrgmmfmﬁecb ofize Feklesi-Rad et al.,

ool s t he
E DRy grls srghes BRE EPUr() R8P DF At b3S Do big HAmROR
BSoRMrbReRREISEIA: W04 1 £1NP0EL) sinkexposated Beryin by efesere imits
whj ch an anplicon exhibits a SNP at >10% frequency. In
* popul ations, there are other practical issues

whi ch inpose other limtations on the sensitivity of
VRD- based SNP di scovery. The first of these is that

nult canoccur. on a partic Iar cin

SRl P Dis ool b Ty ndreisii® Py
i‘i‘lﬂfxﬁcﬁfa‘?sni% réﬁl?ﬁ;‘é&l G Bsooldderriohinent ﬂ césb ehhiigheried out for thousands
frequency Wi nd to_ dom_pate the enriched

t
o prilicast ing ERTITGASIIGR. (THE SPateBnGREn o DB psed to the task

ﬂ@e%cﬁi otd 191 &ad stafdsevatahe Wals of aNBIRD érsdichied pbol. UsAplicons
fai smal | "PCR fragnents_ to, m nim.ze the ch Pfl
itfﬁltml‘fﬂﬂé‘ seERceEiahotl %wm Hidregerss digicions %‘ngﬁaw‘te e false positive
gﬁymsggg,élyrgtgagnents of ~300bp are used). Secondly, in
cases whenh common SNPs are known to occur, PCR priners

can be designed to exclude these SNPs. These

l[imtations are to be wei ghed agai nst the prohibitive

?Hé& sﬁfwtg BANAEOS bigd SR Anales hﬁnﬁftemﬁyacﬂc@wunaa eitlsed by MRD
i cal manner. Reduci ng the nunber

mmhmemﬁ@fsoemw Aismetchfss eéea‘Fanﬁ%fﬁWeiP ad s

81?%0?{ %%8’(1 rr{u@itfo‘?lg Yl @@Rpe%o?s BBtH‘élig%%rifcﬁ‘ ih B Pﬂl![@pﬁﬁleﬁs‘ and PCR
ul ation anpl e 4: SNP Genoty

mbeemﬂreduqemﬁe? ofi feag nmnéﬁé@chréwtm Hgtatings ’e&ﬂ% P‘éiepwf@w actual
Q‘NE[})%}JEL&ES GRUES ﬁ’agﬁt@%ﬁwi‘ﬂtﬂe ehALR & tHe 2Bl variations

I'C patients ‘another set of sanples including
setning tBO0t is ampbssible foomrigh g @RgAOR B196 PECUST Atd) %@%’PP@’@OW@I than

edDadL(ﬁsrgfmg e é\? ?gt%gg!nﬁﬁ PR QP HAARSRE 4 BORLEAL Sigh fidelity

ot ypi ng phase of the project.
polymerases are used in order to m1mm1ze these problems. Control experlments were

performed using patients with variation in the BRCA1 gene. These patients were
sequenced to identify mutations in the BRCA1 exons. These DNAs were then pooled in
such a way as to create samples in which individual SNPs were found at a range of
frequencies. These pools were then enriched and sequenced. MRD displays a very high
sensitivity to variations as low as 1% frequency with complete rediscovery in cases in

which an amplicon exhibits a SNP at >10% frequency.

In human populations, there are other practical issues which impose other limitations on
the sensitivity of MRD-based SNP discovery. The first of these is that multiple SNPs can



10

15

20

25

30

Mol ecul ar I nversion Probes (MP) were utilized for SNP
genot ypi ng. Sequences for 1739 SNPs were anal yzed. A
woOai@loesf4 1591 of these SNPs were uni que in theChEBR005/012987
dat abase (build 33). The 40bp sequence fl anki ng 327 of
the SNPs were unique. 82/102 v3 idated SNPs fromthe
publ i c dat abases that were not detected in the SNP
Qicsron e mrtwelaé seienees issmeet JeMbrRecuTsh e BaioSRBshrying very
ina®d th
d%ﬁfg%gt g&geélfc ﬂg@smﬂ rM;gtg@ ‘h?%&%?fr@@i f d@gg @? dQﬂ g the
qsghy@poqihwerws thegnage @wgenSNB 366 eéfp@tb:en |b@ mltlgated in
d [
SRR RISty AL POR IR PRR 0 BABLEDL e chances of
mehigde SINPToccnayngoiviling mglefragmguébf@mallb fl‘agmyn’qs of ~300bp are
e ol 5 RET Bl e RESATS, bt A Blimers con be
@srgepd tcoﬂCbedeZh$e éN@ st Wesy liptitagions areeo b veighed egainst the
%rfo ﬁﬁve c%stsé o% ge ﬁlg%}ég ahd xga%%I‘stf nl;ﬁx;yq{n% gl%ﬁugfs Flg ‘rc]ﬂ cgl Jhanner.
Réthlcmgsthe mdﬁleyoﬁpdnr&ﬁ;aﬁl\d@quannecbmdhe dlessézal imeanne” l’géWES coverage
ﬁ ]¥ g 3 wer recq as 1 aV|a%_S|ze Okb. The
B esiiehe SPred By ibadn AEQH S PRIRE Rl oo o
uni nol ecul ar rearrangenent fron1a nol ecul e that cannot
be anpllfled into a nolecule that can be anplified.

aIIeIe speC|f|c manner . The gap- f||| process results
Folloaving tmcmtrqmtuanmfehﬂﬁlﬂ Pdiseostpplease ntiliking karhples ﬁmmbﬁsbetic

ar ari.zed. This ate a Cli
B2t TrempL Pl B kPR B Wil 2Bl cotortof
diabetcrend a kdtalf 300 sdmislegfrataoal dialtstosoneals twete atilized for the
un-rea es. After inversion, the probes are
%Wﬁﬁﬂ??%ﬁmﬁgPﬁ%'ggﬂgﬁrc PCR primers that are
fluorescently | abel ed. See Hardenbol et a

Mul ti pl exed genotyping with sequence tagged nol ecul ar

jhyersion probes, 2 T. Bl. 6),: 6.73- 78
{5t S s (T e RUFER by P FQITERER: prticpees for 172
engP& WwedeyanallypedorAdestaltod 169liestithésy SINPe mkésﬁiSQue fénu]nﬁ NCB1 database
(o r ctions are, us S. acC .

bR 3o e DR sertae e D ot e S0 Ve i egg 102 validated
%P@fi\??bme 9ablﬁtgdaaa§asésgjh@t Wete h@ﬂﬁété’cgedsﬁ&ﬁb StBIII;‘(d‘iscGV@yG)\fere unique

er Lnversi on, arri 0) W a Co
B ?ncﬁla? eﬁmﬂvﬁo EN b i W%@éolzﬁﬁa\@r@mmd Out of
tHéyeeZ @@0315&0%4 L. 788 (S0l D ﬁrﬂef&éd iyl R sEHACTHe weBYthetbEen@typed in

a different ore h of hese f our
%%@@bewscase@ H@ ép}féﬂ)éa XE‘@“‘SW%(SPP@S

identifying which | abels are present on the M P probe
anplicon that results fromthe four separate

reacti ons.
These SNPs were chosen to provide information on 186 genes which may play a role in

susceptibility to diabetes. These genes are located across the genome with at least one
gene from every chromosome with the exception of 21 and the Y chromosome. The
genes varied in size from 0 to 992kb. Note that the length of the gene was measured by
size of the region between the most widely spaced SNPs in each gene, hence genes with

only one SNP were recorded as having size 0kb.
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After anplification, the four reactions are hybridized

to universal oligonucleotide arrays. The rel ative base
wonewroesmat i on i s neasured by the fluorescent BCGmERRI0&N12987
the correspondi ng conpl enentary tag site on the DNA

array. Four intensity val ues 3r- each probe are

generated. The two values for the expected allele
Tesdigoandeatalepackd it thisptosestiundenghattmemoleelasipripggement from a
h ous_or ter f [ [ ndi :
g
rebireb@nieas asntdatad b grrontin ©NA gnd kn tozymwitis & géofill 't precess that

robe as a.quali contr e >
B85 35 BRSNS SRR BB o
assoriAtd gite Mawhikalk preteust nigedantadn Jiircyate albdves a selection for

nal yses and Fisher's Exact test f I, Ll 1 -
e Saltoecax alnidrye BrovfiirhEiies YerBARAAARY grpade al cross
hited Qﬂﬂclaﬁﬁ—raﬁ:sﬁqj'rabéso mlfitee itvefsia thelprdbés dre afipbified using generic

rticular study are i.n Fi gur er e . r .

L N
Bith SYTPRE Yagodd Hblec e ipieysiinCpréles @i WAT. OBIOReSHINOS. (8):673-78 (June,

summary of results. fromthe genotypic chi-square
HY3HAPEATPOTL e”@%%é?ferfnﬁe.lfl.lss eB%I'%YTe particul ar study

are shown in Figure 4 where a nunber of SNPs were
found to be significant at p0.05. Exanple 7:

Chi - Squar,e Tests . For_.Recessive Effects Wile.b t
R drEL IR B A B8 PR E AL 0P LB PO PEES ik Tach of four
Hheipegarntitings GonetidifdrbEND dleld by ahispasagle antlestide species

to an additive genetic nodel, the genotype test also
{nEa 008 )-oh R o A U PR A GBER pgas such that

QFW%agﬂﬂe@ﬂd@ﬂg@n_& BSESiOovilMe aagklified $n eRbessivR. By using a
altelic effects and if present, they wo I&gﬁguép sse‘g.. ferred b
disferard flageeseant Bbplrip BPAATARE HUH Ts3H0BS tog ShRYSE bt e mierred bY
fcﬁg{iﬁrifgfx[fﬁcﬁ WheMRRS el oAV bl He@ndflicomeint BNRIWESm the four
nodel’'ed” as a recessive effect- (2x2, 1 d.f.). Several

SiPratorseetiasisgni fi cant by the recessive test (see
Figure 5), sone of which were already inplicated by
the allele test. Figure 6 provides a sunmary of the
SNPs found to be associated with ,Tége 2 dia eé_es uIc,i ng
Afteetinplitestioni the fon reagang §is b badiZet fo1igssa RHsqpisieotide arrays.

L Qsd; ' | 28Pha 28th d
N Dl i
e

. pes
desplentrathriéageita onite PYRIrayo FOUF HAeMEHVReS ¥ cach probe are
Ly glu ' ' jeltobikad BURtEmi
e S s
hdvethep thediNeR isbemaaygoss o hetemgqqs?fgr thyjgiven infitaEtlednbhe two

A oS UTCERLLRL do¥naPed ¥R Ee 21t BRES BSnédduRthe signal to noise for the
probe as a quality control check.

Example 5: Summary of Allelic Association Results

Marker-trait association was examined using contingency table analyses and Fisher's
Exact test for empirical p-values. A summary of the results from the allelic chi-square

association test (2x2, 1 d.£) of one particular study are shown in Figure 3 where a number

of SNPs were found to be significant at p=0.05.
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individual. In certain nethods described herein, an
i ndividual who is at risk for Type 2 diabetes is an
wondiccsival i n whom an at-ri sk hapl otype is i deariePemd012987
In one enbodi nent, the at-risk haplotype is one that
confers a S|gn|f|cant ri sk of 3¥ype 2 diabetes. In one
enbodlnent S|gn|f|cance aSSOCIated wi th a hapl otype
nfeds Grmdhdry ofithed: ig AssociatiproResults her enbodi nent
the S|gn|f|cance i's neasured by a percentage. In one
€ l te3N(298ldsd.f.) of
AT e oAl P EER Doy %*éf%%?ﬁé“%ﬁ?“ﬂ%t Tied
oine patticglar stugly ate showp. ig Pignres Wilerp a njurgbeg e SNPg Werﬁ‘n’fm oynd to be
r her e Q)lnent an odds ratio of at least 1.2 is
PR EEAY I n a further enbodi nent, an odds ratio of
at least 1.5 is significant. In a further enbodi nent,
a significant increase,in i of at |east about 1.7
pi-ogqrare Lests for Arcep e Li¥5Sdi nent, a signi fi cant
increase in risk is at |east about 20% i ncluding but
Wﬁﬂe bothitheald ©arabgmbtyd 5%stsiﬁ®&m103@¥iprd[ﬁ%te whes tieomderlying
5% 70% .75%. 80% %
gFﬂet}jf lfagﬁ{t]ﬁ g(f éﬁ%aéfjf 8 té’ agll ad$§ er(l9 Q m&?&ﬁ/ O ger%%e tﬁst also

“MAcTease
1h§u@és al tea$br ﬁ@@htnaﬁ@é%)Hd)WeVIeS, bloﬂd'élegbmml;tpe d{t[d/\dlﬁ@rtests Hanot

entlfyln et a Kk LS, di ca nj f
oIS e AL <Dtta SobifRbesy S e A bt e BB, P Rk g
Qﬁl‘éh‘ic drotiir $ea&f chlh@lubﬂﬂksm ype,ruamheod the minor allele of each SNP

enV|r nmental factao C ues for
d7§ aff@feSilﬁeeefE?F%@Q@eg Bl eipel Dups S fere jigajficany by the

%ges&béé@gﬁ%geq? %Iggs 8 e i e e lchely d,lrg?:gceﬁéd bﬁmh aitele test.

es : e er, ..
HiglR S Rgouges %?urﬁméxyaféh%@“’%rscgﬁﬁﬁ b e Sty GTied FABOLE diabetes

f%oﬂl' RERGociktith, diﬁﬂc eRPbBLIiGES Bhs eBSiqigrd fRstaor recessive effects.
1%n |deuaI®?he pggience or frequency of(%%Ps wherein
an excess or higher frequency of the SNPs conpared to
a healthy control individual is indicative that the

i adii Sualedasnib@aZRid ARSIoBfpes OF is susceptible to
Type Z diabetes. The presence of two or nDre SNPs may

i ndicate the presence of an k hapl Re. é t aE 2
Bl hardetypes Cooerien TPrian e Aol LR R BeARp U i ype
@9&9&9&1&&? 1&%1\}1@&11#%6&1 fybamd@ibme SAtdd)@@lhglfyt ﬁﬁsd luplotypes have

ure 2, a conbination of SNPs |dent|f|
fre Jitivevabemior AawFoRE BPeCHUASPOTPduTeP iYL gdff@g’c@s man

ﬁldﬂﬁd%l ﬂh@ermxﬁﬁl%ﬂﬁas eéscﬁse@lsaem% iih@ﬁh&ﬁa}l ﬂ@lol1§a’c risk for Type 2
I ndicative a susceptibility to 5% Rhﬁ?etes and
dinbetefiope 1nchvudﬁd4 i athiopparott-BEK haﬁhqtmeda enfiieff al | s

within a target population for the treatnent nethods
described herein.1. A nethod of determining a

susceptibility to Ty ie 2 diabetes_in a? i ndi vj dua
boonpr arghavgmdat, det dtrigkdapletypeiis Rucbpigrantast a ggmeant risk of Type 2

85898l ated Wiy dlvag, dofliaReE ESociated with a haplotype is measured by an

odds ratio. In a further embodiment, the significance is measured by a percentage. In
one embodiment, a significant risk is measured as an odds ratio of at least about 1.2,
including but not limited to: 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8 and 1.9. In a further
embodiment, an odds ratio of at least 1.2 is significant. In a further embodiment, an
odds ratio of at least 1.5 is significant. In a further embodiment, a significant increase in
risk of at least about 1.7 is significant. In a further embodiment, a significant increase in
risk is at least about 20%, including but not limited to about 25%, 30%, 35%, 40%, 45%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95% and 98%. In a further



wherein the SNP is |ocated wthin a sequence sel ected
fromthe group consisting of sequences identified by
WEEW6/0bBX04NCS. : 1-7 and the conpl enents of seqBRETER005/012987
identified by SEQ ID. NOS.: 1-7. 2. The nethod of
claim1, wherein the SNP is |o®ated within SEQ | D NO

1 or the conplenent of SEQID NO 1. 3. The_ nethpd of
epitmidimdnt, sbignidicenttineresmn Fisk isak eag@bomt 1% %EQH} r%tﬁ?

eddona
i S PO Bl 50 | Bl e Tpaiiopels
varlettyhné factbmpliededingshe $RCific Bikige, the haplotype, qutsf@ %#Vlronmental
fc alml wherein the SNP is located within SEQ I D NG
3%8¥ t he conplenent of SEQ ID NO 4. 6. The method of
5 cIa|m| wherein the SNP is located within SEQID NGO 5
or the conplenment of SEQID NO 5. 7. The nethod of

G R MIRLEID LRy SN chond 058R9 oL QLD NG o

ﬂiﬂo@emrﬂt-wsei Edmlqh@ (Skien; at al. deeoeid Rei. Oni92 (SEQ?)D,[?CN@L&{ Nested
S i

niemué Rompsietsestesding inom mﬂmcbnb’dp p@cmsq:esqn fnfg{uglﬁcy of SNPs, wherein

uences. identified
10 £58 %ﬁ@ e%ugaﬁ%ﬂ §E§ ?I%)Pa %a héa&%yac%gtrgﬁ%gxwdual is
11;&17catnile0chatTﬂhe indivildatldths figby 2 dimbetes, iod & sufsceptlb]erto Qype 2 diabetes.
v Elgﬁ.é%?{s ta\if%l\@éég’lie trg%r 1Vr\f§1§fg‘ée$hes Er(gsé ce toe ;'t Ak ﬂaﬂ;‘fotype that
falberued wakciada indiviclialsnFS; exahpiean at-hek Biotype taciatiede the

R R

15 &daEhioNBdH 6f the SHIPe eHentitibdl i BE&el DoNQY TBe prestiive of an at-risk
conpl enent _of | SE

| D
TR RIS SYSPRIEVRATRY f PhESSRpa T aerp REsis fpficatve of
zYH ol REQLb BINGitifin QrtarlgBiep spalaploarfenthe afea Gt ok thigs described
14. The isol ated pol ynucl eot i de of claim9, wherein
hes6inSNP i s | ocated wi thin SEQID NO 5 or the
conpl emrent of SEQ ID NO 5.



15. The isol ated pol ynucl eotide of claim9, wherein
the SNP is located within SEQID NO 6 or the
woanplwesemt of SEQ ID NO 6. 16. The isol ated PCT/EP2005/012987
pol ynucl eotide of claim9, wherein the SNP is | ocated
within SEQ 1D NO 7 or the conptenment of SEQ | D NO
7.17. A nethod for assaying for the presence of a
first polynucl eotide having\gkﬂﬂwD associated with Type
2 di abetes or the propensity to devel op Type 2
di abetes in a sanple conprising, contacting said

ﬁan”pA?néMl&ho?de%é%ﬁHﬁ ¢ RQLYRPEDBEH totBpe WIRILRLS ir® &h thdividual,
second pol ynucl eoti d e congrlses a_nucl eoti de se
&

sel ect@apPHpgietpdingreaay s atele of %@NBﬁS@%%m&%$enZC§iabetes,
| denthied fy SREG 1olc£2ed el h s%u@ﬁ‘& s%!a@ce& %ﬁh L Gk Bdnsisting

sequences i denti f wherei n

5 said @@@qwcwﬁymﬁﬂdémﬂ& Ry DASdilz&and 61€§8P7<P1€fm‘?1§f of sequences
pol yn ingent conditions. 18. Avector
con‘pr%aglﬁgédaﬁﬁsgtgﬁg g?sfooll g'nucl eoti de containing a SNP
| ocated within a sequence selected fromthe group
consi sting of sequences identified by SEQ |ID.

NCS.:1-7 and the conplenents of sequences identified
By SHR mbBodNtairh 1/ whider &E @N@% BhchROMWALEISEQ ID NO: 1 or the
pol ynucleotide is operably linked to a regul atory
sequeﬁE@Pe&@ﬂf¢f$ﬁﬁiiﬂﬁghdnt host cell conprising the
vector of claim18. 20. A nethod for producing a

10 Polypeptide encoded by an isolated pol ynucl eoti de
having a SNP | ocated within a sequence selected from
the roup consisting of sequences identified b

it o i Hemberepl GBS bicelaaiNs 850 D NO: 2 or the

'dent&&hﬁ%ﬁQﬂhﬁ%@QiﬂﬁﬂdN@s | -7, conprising culturing
t he recohbi nant host cell of claim19 under conditions
suitabl e for expression of said polynucleotide. 21. A
nmet hod of assaying for the presence of a polypeptide
encoded by an isol ated pol ynucl eoti de having a SNP
joc aTHéjm\é’cHda' of RiRIAUBECH B8 Is&etie thehfe@mitHie SBOABANO: 3 or the
consi sting uences identified by SEQ ID.

15 NOCS.: ﬁﬂmpbﬁﬁnt%%S HpN&¥eat s of sequences |dent|f|ed
by SEQ ID. NOS.:1-7 in a sanple, said nethod
conprising contacting the sanple with an anti body
whi ch specifically binds to said encoded

olyﬁeptlde 22. A transgenlc ani mal conpri.s

Dol Y RUEethoried il bereanlbe SORHE saion P SEd AL 4 or the
sel ec f onsi sting of sequences
identF?ﬁgﬁﬁgg%égﬁxgpggnigé | -7 and the conpl enents of
sequences identified by SEQ ID. NOS.:I-7. 23. A
nmet hod of identifying an agent that alters expression
of a pol ynucl eoti de

20 6.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 5 or the
complement of SEQ ID NO: 5.

7. The method of claim 1, wherein the SNP is located within SEQ ID NO: 6 or the
complement of SEQ ID NO: 6.

25

8.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 7 or the
complement of SEQ ID NO: 7.
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containing a SNP associated with Type 2 di abetes
conprising: (a) contacting a polynucleotide with an

wagensiocsm4be tested under conditions for expreBerTmr2005/012987

wherei n the pol ynucl eoti de conprises (1) a SNP | ocat ed
within a sequence selected froithe group consisting
of sequences identified by SEQ ID. NOS.: 1-7 and the
conpl ement s of sequences identified by SEQ ID. NOCS.:
1-7 and (2) a pronoter region operably linked to a

d. fe Po gglage%ri;fo'el¥1{&)eoﬁ§§ Eom gﬁné DeNIPaY&le POfitBHRY &SRB selected

of the reEor gene In t pr esence of the ggent' é%)
assesEomghe Broupapsistots afspruessissrersiied g SEQpHP 1P Sgdreand the
inth n Y. r{nrg the

| cvel CHREERE o sk O FARALE AP NTENDRLLT o
expression in step (c) for differences which indicate

t hat expression was altered by the agent. 24. A nethod

for assaying a sanple for the presence of a first

RP! Y "s&QEeH%%wM&id%Qﬁ&éoffﬂaiﬂn@?%efé% tHeBNBis located within SEQ ID
co t'o a part of a

enent ar second pol ynucl eoti de
wher eNg: il loe treearplemonrtyof $EQIS N lconpri ses a sequence
selected fromthe group consisting of sequences
identified by SEQ ID. NOS.:I1-7 and the conpl enents of
sequences identified by SEQ ID. NCS.:|-7 conprising
a) contacting said sanple with said second, o
bol yHRbciseloteddolymudlep tidoofoiaimdh &bapsin Bisr5 i leggted within SEQ ID
hybri gi-z3at | i et her hybridi zati on
has oggﬁ?f%gﬂ%%$€§8%%%a| $$g2gcggd said second
pol ynucl eoti de. wherein if hybridization has occurred,
said first polynucleotide is present in said
sanpl e. 25. The nethod of claim24 wherein the presence
gi. S¢th i sblaf it ARIRBEAEOE A B 9, SvheRiGh BRIINE1sQbcaleAiRitiéin SEQ ID
'abetes or t'he propensity to devel op Type 2 di abetes.
26. THO:Feribelcanplemaihel FR B N&k Snherei n said second
pol ynucl eotide is conpletely conplenentary to a part
of the sequence of said first polynucleotide. 27. The
nmet hod of any on of clains 24 to 26, further
conprising anplification of at |east part of said .
13.r sThesblptadacdpricketidogs clamed, rderaa thi SN s legabedgyithin SEQ ID
Cl 8l MRG% drtnéLomPRfRE 8 1) b ses:and pol ynucl eotide s

14. The isolated polynucleotide of claim 9, wherein the SNP is located within SEQ ID
NO: 5 or the complement of SEQ ID NO: 5.

15. Theisolated polynucleotide of claim 9, wherein the SNP is located within SEQ ID
NO: 6 or the complement of SEQ ID NO: 6.

16. The isolated polynucleotide of claim 9, wherein the SNP is located within SEQ ID
NO: 7 or the complement of SEQ ID NO: 7.
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or fewer nucleotides in length and is either: (a) at

| east 80% identical to a contiguous sequence of
woucelemesiodes in said first pol ynucl eotide or (BET/EP2005/012987

capabl e of selectively hybridizing to said first

pol ynucl eotide. 29. A reagent-¥or assaying a sanple

for the presence of a first poI%(nucI eotide conprisin

1d. SNPrmetivalt forlassaying forshsprgerane ef s BIstpelpaugleasidedigring a SNP

R, e B R e L o P p dispesesine
byI s&anpm;qmming, c@pta_stlaigjsaitb@gtéﬂﬂ with ﬁp?q@fmtlﬁgk@g% wherein
pol ynuc] eot i IS : d from th
Sequerte R 7L e Pead e dra s et zt% fgm e
aI pargrgg@ c%s@tﬁgm&sequ%hwmgdﬁcdfﬁs QOLD. THeS rledgemtheof
claim erei-n sai e i At d
corrplCé)fréﬁlye/rn&%tﬁﬁfge%%?caF?&g gﬁa %gr%@'g?j ﬁ?eéﬁle?’;ﬁl erein said Séc_on
pol ynputyreatdotiee hgirididesrte sajé first potynfideotidesayden girimgent conditions.
sanple for the presence of a first polynucl eotide
conprising a SNP |ocated within a sequence sel ected
fromthe group consisting of sequences identified by

SEQ ID. NGS.:1-7 and the conpl enents of sequences .
1dent ivédtedcdmyprBHEQ ad BolatddPolyinudleotidgemitainimg aj SINP located within a
separat e cont.ai,Ners: 0 [ . 1ID.
pol ynslfa\l%rbcte P gcste(g%f’r%lrt?% ﬁ’h"& %acgg sélgiglggﬁ%éés %g%ng%tlg‘%&@r% gr]ﬁy SEQ

t he gRNOGpl-Canditht torgplefeasa eriescds ddmtifitd byl SBQR. BEQIOS.:1-7;

| D. .. 1-7 and th | ¢ f o
| dent VY68 B e pEp SRR S0 Be Ry RERUEREE R eulajory sequence

detection of said label. 32. A nmethod of diagnhosing a
susceptibility to Type 2 diabetes in an individual,
conprising detecting a hapl otype associated with Type

Fupl S5 sEiaoR s e B enE L GRERE LT o) 2P

32, wherein detecting the presence of the hapl otype
conprises enzymatic anplification of nucleic acid from
the individual. 34. The nethod of claim 32, wherein

B R

ﬁ L\a: gitw.ﬁfznég ?\ﬁ§Pﬁomtaﬂawiddpiarsgqumei fe_i@@érﬁmn dlie growp consisting of
angt HBer B POy B NOSE i B b pfcequences
32, wikngfied bieSEQI I YP@A-Hrespnsiagofiltutieg tiepbaiyhisant host cell

furt hg{ claim 19 under conditions suitable for expression of said polynucleotide.

21. A method of assaying for the presence of a polypeptide encoded by an isolated
polynucleotide having a SNP located within a sequence selected from the group
consisting of sequences identified by SEQ. ID. NOS.:1-7 and the complements of
sequences identified by SEQ. ID. NOS.:1-7 in a sample, said method comprising
contacting the sample with an antibody which specificalty binds to said encoded
polypeptide. ' '
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conpri ses sequence analysis. 37. A nmethod of
di agnosi ng a susceptibility to Type 2 diabetes in an

wondicicsival , conprising: a) obtaining a pol ynuetemPrms/012987

sanmpl e from sai d i ndi vi dual ; andb) anal yzi ng the
pol ynucl eoti de sanple for the*%%esence or absence of a

hapl ot ype, conprising a hapl otype shown in Fi
2®h e rdefransghric prised nemPBing e ohapiclsptifrehavings %Jziﬁ g%Cﬂﬁé within a

f Or gkeﬁﬁ‘e%gg PhdRid f ¥4 tBQ @‘%ogséjdr%hﬁts&ﬁgen@é 1d<§1tﬁi%ﬂ ROGEQ. ID.

gene a i ated I abet es
c orrprN Obnlg7 a(lgth @@mlﬁmynﬁa §f seqyeprss @nﬂé%bh@‘ﬁﬁ IENIOS.:1-7.
that is located within a sequence selected fromthe
group consi sting of sequences identified by SEQ |ID.
NCS. 1-7 and the conpl ements of sequences identified
by SEQ ID. NOS. 1-7;, and (b) conparing the expressign
Bt shimethysie identidying A agend dbat aliers ierryesiproet arncéw%qoeae
Wi th L &KE ual not
navi g R S A P M I9RPp A RR bR, g
that the gene is associated with Type 2 di abetes.
A meleh e@ut@cftmg@amhrrﬂvlq@gdamtager@gerstdw pa rstedrugides F‘é’éit“il?fg“ for
Type t " located within a
poIyﬁ%@gggpﬁdgﬁﬁﬁgqnéhégﬂgﬂ?ﬁ?%ngﬁ%ggéépgs§ﬁere|n he
pol y mqum sdlectechfromi ths ga)uempn{sl@terﬂ efdeqenrgsidentified bY $hq. Ip.

sequ . .
Sequgﬁces o & cﬁag CB@%E%%ES o sQ&D&Penﬁl%aéxidfi?eaa X‘S‘EQh ID. NOS.: 1-7
conpl ank{) s podmeteqmeghwespdradntinkdddd asypSED NG,  NOS.

1-7; and (b) determ ning whether said agent binds to,

3\1:1} i(:l:% \’Ia\tl.s@sg{sglagbtﬁg fha otfla r@%&&p&ﬁhg%'oi%% s dhedn | fence of the

useful Tor treatl 2 di abet es.
40. Aageet;hod of identifying an agent suitable for
treating Type 2 di abetes conprising: (a) contacting a

Bg: zgcg g{slksg&g%é fi.an @%ﬁ%gsm}noofq e 1¢ 6 @Jd%en\é’{i‘l?ﬂfe' dbsdli€ of the agent;

€°'s enco y a pol ynuoc I de contai ni ng
a SNPandcated within a sequence selected fromthe
group consi sting of sequences identified by SEQ ID.

n [
by s IR 5ATBE SRR B e RBEIIEN oo e
agent (Diforctlfferencaatihictsindimated ateec;psesmrewg@ﬂwebbm@ agent.
a manner which would b e useful for treating Type 2
di abetes. 41. An agent identified by the nmethod of
clainms 39 or 40.42. A pharmaceutical conposition

containing an agent identified by the nmethod_ of
24. A method for assaying a sample for the presence of a first polynucleotide which is at

least partially complementary to a part of a second polynucleotide wherein the
second polynucleotide comprises a sequence selected from the group consisting of
sequences identified by SEQ. ID. NOS.:1-7 and the complements of sequences
identified by SEQ. ID. NOS.:1-7 comprising:

a) contacting said sample with said second polynucleotide under conditions

appropriate for hybridization, and

b) assessing whether hybridization has occurred between said first and said

second polynucleotide.

wherein if hybridization has occurred, said first polynucleotide is present in said

sample.



claims 39 or 40. 43. The pharnaceutical conposition of

claim 42 containing the agent in a therapeutically
wehimokswe anmount. 44. The nethods, pol ynucl eoPCUER2005/012987

vectors, reconbinant host cells, transgenic ani nal s,

reagents, agents, and pharmaceilt-i cal conpositions as

her ei nbef ore described, especially with reference to

t he foregoi ng exanpl es. Sequence Listing <110> F .

HOFFMANN- LA ROCHE AG <12 0> SI NGLE NUCLEOTI DE

[\e]

5L 46 45508 QTR LIRS £ HFETERn e

2005-A8icBfrecET9pe 6Alb3Bs obthe pioicns2PMdeiBlop Iypt BGhabptes.
<170> Patentln version 3.3 <210> 1 <211> 121 <212>
DNA<213> Hono sapi ens <400> 1 ccggagtgct cgagagct gt
cat gaagctg gtctactgtg ctcactgcct gggagtcccc 60
rgcgccaggce cctgecctga ctattgeccga aatgtgcetca agggct gect

5 Jbgcraaatod 20claindsl o£256whePein said second polynucleotide is completely

27.

10

28.
15

29.
20

30.
25

31.

complementary to a part of the sequence of said first polynucleotide.

The method of any on of claims 24 to 26, further comprising amplification of at
least part of said first polynucleotide.

The method of any one of claims 24 to 27, wherein said second polynucleotide is 99
or fewer nucleotides in length and is either: (a) at least 80% identical to a
contiguous sequence of nucleotides in said first polynucleotide or (b) capable of

selectively hybridizing to said first polynucleotide.

A reagent for assaying a sample for the presence of a first polynucleotide
comprising a SNP located within a sequence selected from the group consisting of
sequences identified by SEQ. ID. NOS.:1-7 and the complements of sequences
identified by SEQ. ID. NOS.:1-7, said reagent comprising a second polynucleotide
comprising a contiguous nucleotide sequence which is at least partially

complementary to a part of the first polynucleotide.

The reagent of claim 29, wherein said second polynucleotide is completely

complementary to a part of the first polynucleotide.

A reagent kit for assaying a sample for the presence of a first polynucleotide

comprising a SNP located within a sequence selected from the group consisting of



<211> 61 <212> DNA <213> Hono sapi ens <400> 2

cccaggctct ccatggatac cgaggagggt ktggaaaatt tctggggcat
woteisaagmmag 60 a 61 <210> 3 <211> 61<212> DNA RCTAEP2005/012987

Hono sapi ens <400> 3 aggtgtatga atatgttatc tgcatttatc

ygcttatctg tgtatgtgta aacatct-t4it- 60 a 61 <210> 4 <211>

61 <212> DNA <213> Honpb sapi ens <400> 4 tgttccacac

acacatigagegidesiiadycShQaDgyeIst: & 7gadithe témpleomhtsyd getuences

S g p IC e‘aglﬁﬁ%fé&%&(f %%Ogl 1 5230211'?131‘?8'}%1% 1%28613; arate c%?ltalners.

a) one or more labeled second polynucleotides comprising a sequence
selected from the group consisting of sequences identified by SEQ. ID.
5 NOS.:1-7 and the complements of sequences identified by SEQ. ID.
NOS.:1-7; and

b) reagents for detection of said label.

32. A method of diagnosing a susceptibility to Type 2 diabetes in an individual,
10 comprising detecting a haplotype associated with Type 2 diabetes selected from
the group consisting of the haplotypes shown in Figure 2.

33. The method of claim 32, wherein detecting the presence of the haplotype comprises

enzymatic amplification of nucleic acid from the individual.

15
34. The method of claim 32, wherein detecting the presence of the haplotype further
comprises electrophoretic analysis.
35. The method of claim 32, wherein detecting the presence of the haplotype further
20 comprises restriction fragment length polymorphism analysis.

36. The method of claim 32, wherein detecting the presence of the haplotype further

comprises sequence analysis.

25 37. A method of diagnosing a susceptibility to Type 2 diabetes in an individual,

comprising:

a) obtaining a polynucleotide sample from said individual; and
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30

attcttagtg tgtaatcgtc tttgatgtca yaactatcaa aggcataatt
agcactttga 60 ¢ 61 <210> 6 <211> 111 <212> DNA <213>

wélaow/ s34 ens <400> 6 tgattgtagc ccacccctgc cCPCRERLI0g/012987

gat ggaaacc cgggctgcgc ggctctccct 60 rtgtcctgceg
ctgttggtgg ccacacacat gtaggtcedlt- tcgtcactct t 111

<210> 7 <211> 111 <212> DNA <213> Honp sapi ens <400>
799%yggaagaalygat thgpgdgnadmtidg singple forthe gosstmgre or absence of a

gccctcagtq cettggagaa .60 cC :

agaaactctngg’ ct & EH%E%%%%%gsgg?gfﬁiuﬁﬁg%%%9Whafunhe
presence of the haplotype is diagnostic for a susceptibility to Type 2
diabetes.

38. A method ofidentifying a gene associated with Type 2 diabetes comprising: (a)
identifying a gene containing a SNP that is Jocated within a sequence selected
from the group consisting of sequences identified by SEQ. ID. NOS. 1-7 and the
complements of sequences identified by SEQ. ID. NOS. 1-7; and (b) comparing
the expression of said gene in an individual having an at-risk allele with the
expression of said gene in an individual not having an at-risk allele for differences

indicating that the gene is associated with Type 2 diabetes.

39. A method of identifying an agent suitable for treating Type 2 diabetes comprising:
(a) contacting a polynucleotide with an agent to be tested, wherein the
polynucleotide contains a SNP located within a sequence selected from the group
consisting of sequences identified by SEQ. ID. NOS. 1-7 and the complements of
sequences identified by SEQ. ID. NOS. 1-7; and (b) determining whether said
agent binds to, alters, or affects the polynucleotide in a manner which would be

useful for treating Type 2 diabetes.

40. A method of identifying an agent suitable for treating Type 2 diabetes comprising:
(a) contacting a polypeptide with an agent to be tested, wherein the polypeptide is
encoded by a polynucleotide containing a SNP located within a sequence selected
from the group consisting of sequences identified by SEQ. ID. NOS. 1-7 and the
complements of sequences identified by SEQ. ID. NOS. 1-7; and (b) determining
whether said agent binds to, alters, or affects the polypeptide in a manner which
would be useful for treating Type 2 diabetes.

41. An agent identified by the method of claims 39 or 40.
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42. A pharmaceutical composition containing an agent identified by the method of

claims 39 or 40.

43. The pharmaceutical composition of claim 42 containing the agentin a

therapeutically effective amount.

5 44, The methods, polynucleotides, vectors, recombinant host cells, transgenic animals,
reagents, agents, and pharmaceutical compositions as hereinbefore described,

especially with reference to the foregoing examples.



