Si ngl e Nucl eoti de Pol ynor phi sm (SNP) Di abetes

mellitus, a netabolic disease in which carbohydrate

wotblsi@watozon i s reduced and |ipid and protei n PCI/EP2005/012986

utilization is enhanced, is cauPed by an absol ute or

relative deficiency of insulin."1n 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 opnent of neuropathy, retinopathy, nephropathy,

geneneral i zed degenerative changes in Iaroe and snal

bl ood vessel s and iSiegleledeptide Belumpim

i nfection. The nost conmon form of dlabetes is Type 2,

non insulin dependen abete that, is . characteri ze
RippEFyPoLBIH Edige rgisr-’aﬁpavr of GerRel ALt aélprlbsrregtrrad and

| nsu;bltl and pﬁitaﬁ atigatidmis totagedd, isrcasetesy arBbkdlugeneddtive dafidiency of

en vrr ng factaors co eht9 t he

ox a Srperﬁ sevlere Cases, Iam%etes is ¢ alractenzec% l%r Shec‘;jlmc P}goerngéfc%mla,
~Of gllyl@)sdrllfs aa’@eandl'q]{q@erolztedosa,ﬂ@tcegdosss a@rﬂtcgmaanngl ternf @rnmhcatmns

Flcﬂlgghgv%logﬁlllghtl dr llﬁgurgﬁegg)l; ggfﬁ%katﬁf %@fvhrog Ry, %ﬁﬁh&r@.hzed 35,

catl ons e enofr nous.
t h er&@emmtéferh@bﬁﬁ ip |1arrgmanédr§1|all Blogl pesseds a@éé@fé%aswprcenwér to

It |rSecBSh.l TRLBE: tdiAkos r&ﬁﬁ)fmbé’t@pis uwé 4, a6n-Mslilin-A&)é8dent diabetes
dlaaetes in the ear 2 Ki ng H taI D abet e

Car Bat B f](ragjrcterﬂ_zgfci y(:m 7’[0 1W6g€ na,}l%gctr%tg)nﬁgg insulin
beefbsfstlaﬁwln te@gdﬁ dweesa Betlr @ngficfaatiehviainntenahfiniossbomibuk@8the

H) AROS 2L Gy \’ptle Fes a%lglgutfss a\évrll g(pr SRS }% dg{f ch)%efr?oﬂbg grsease Type

ave one or ‘se a8 rel StV
wi t b dishetedis siasenilBrmef thabstesghellitRgofyradyet iseigi a 87- 93
(1981). In the Pima Indians, the relative risk of
becom ng di abetic is increased twofold for a child

born to e parent 0 |s i abetic, and
bot ﬁhi)]éqagﬂpgplgﬁ‘%org W 1%?W%Ienorwoue Isn @1959 éﬁere were 135 million
Gengdiil® w&h&ﬁe&[@{e!; Wolldwiye. t10is Estithatahtirend @k td:ﬂlﬂtrmﬂs)n wAll have diabetes

Chal | tZIFg zér Klglf‘ﬁ %Iﬁlgnctlzerg}la 76{%sneéﬁre gz@géé§fll%§#cor @ance

of nonozygotic twins for Type 2 di abetes has been
observed to be over 90% conpared wi th approxi mately

S0%rt Q) ANLE% KO ek G sHoWnrl§ hafef, a%ﬁb FaWiTkall trdYsRBssion: 409% of
di abétes. Barnett,

2) Diabeto
87- NP WSti‘) EWiNBAHES oY ltéleé’PF ¢ S’[awtﬁssalsa f (a TP O seypréjofgr?%@gree relatives
pat hsted Wik tie BV BirBethanad 2d @‘G&Zﬁﬁﬁ)@ﬁ 87138 lQIQSm) In the lea Indians,

S AR B 2B RRS R b SlABE P bBEy M pre
282mﬁomnydﬁhdandammﬁaﬁwm®68u@$98mmemﬁewﬂ%ghanéVALeﬂawawnc
Of %Ds%?%ﬁﬁ% B Aok ﬁrﬁ%gn@cr?@% grmramme%%q 67-74

nee her gene I C

f act(xfslmurSh&dN ikede Lnrﬁrwlpéﬂﬁt@qkaal@t @ 838 rfepncprdapiedf monozygotic

pr eqlsefoy Igisé z an@oetéa BaPseER6hselveditd el MO4, @6 Sipari b
needed are stic asaﬁys |t |den

Bt o perer o e PEFROA g Dingied ﬂafﬂ%j ﬁﬁeratsse derets A He
agest &, J001) Muakewdeyid IM3NY8 1D rNxar ﬁebﬁtlcm\fwnts her;qxeselaasaes PAtients
ch :nglgegsp%f(\:né go }ha%cghlecaeaseldax%suﬂﬁr? sefretlgﬂ L&d a ecretase éllucos AYEDGSce after an
popotagiuorse mierancsyemt Hatnett, pIputtat.i2 &theJV@d J. E0561bFH(A§81).

of synthetic nolecules) is referred to herein as a

"pol ynorphic site." Pol ynorphic sites can allow for

di fferences in sequences based on substitutions,

i nsertions, or deletions. Such substitutions,

insertions, or deletions can result in frame shifts,

the generation of premature stop codons, the deletion

or addition of one or nore am no acids encoded by a

pol ynucl eotide, alter splice sites, and affect the
stability or transport of nmRNA. \Were a pol ynorphic

site is a single nucleotide in length, the site is
referred to as a srngle nucleotlde polynDrphrsm

1 AR IS ~R I . o o
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drug response differences between patients.
Identification of these genetic factors can lead to

wdizeests c nmet hods, reagents and reagent kit sPCOEPRINS/012986

i dentification of |nd|V|duaIs who have a propensity to
devel op certain di seases. The “i“istant i nventi on

ncer ns t eid ificati n of geneti fac ors, that
@ﬁ%ﬁt gﬁB‘“sVé‘ @ﬁ?ﬂ?&ﬂ@ &&F%SWB iesgssh fopﬁatlﬂn& f%%@m@’ﬁ an unmet
frbfhdake (et AR spesd hiwea 1hV01VéHJ1@1|B1p@ 2afidktes and to more

8 ag% HE)@‘?% %fesrg%%ﬁg I)Sk&j?ﬁt%{q nglse 2 238%: Iéldag%ostlc assays ito identify

t@meto@em@ oWidtetds Ah & Y@ udiB agdrits @e@tweﬂuon and
enbo i men the i nvention provides i sol at ed

Bernsut e F|6§§wcontaln|ng SNPs | ocated within

sequences selected fromthe group consisting of

sequences identified by Sequence ldentification

Nunber s SEQ | 92 and the conp nts of
wc@w%égenfaéﬁwﬁéaowhme SIS, POSnggn ggopulation

Y&ihler A8atues tp@f)ﬁlatlf)ﬁ cPARIHIRA: Japslation) gs, 4 H&B%&r&tbetm
anlnals and np03|t|ons cont ai nin

plserlss) i SHiFIIRA (o Teinian P PR BRTRIG 89% &9 Ya@fgph*éﬁﬁeofen allow for
ffegén%&ﬂﬁ%la n@eﬁdéé&?@% Lbstidutivng, OnsEYRShs 2010 ARG S Sk dh

an I ndivid detecting one or nore at- risk

ams@tué@n@)fmsmpens»a@eédﬁmré Gamesplt Ty Fame shyiftaibe generstipn of

gf*e%a&te@mﬁ &b%tohy\tﬁ@aa@ttbrpm\@dﬁ% SEmRed s, st amma@@l dMGoded by

susceptib tho Type 2 diabetes in an individ

b?obf’etldefttld@galéﬁ‘tépbqfe sitot andhafbtco theptabilis 9o Eiantradt of mRNA. Where a
s’ttlett Qife fsRefehRY %@Lg Plhne
D P L LA e e KB, e
codestelegfolirther pliisse 6S&TFaS wel | as t he agents thensel ves
and pharmaceutical conpositions conprising these
agents Figures 1A-1F (collectively referred to herein
as "Figure 1") show SEQ ID. NOS.: 1-92 with SNPs
BN eatthe oyt dmamkas tfernmof genatieras htleeqeﬁenoeblefhtedlgﬁﬂeetee in
I t

ol seeﬁg(g&ﬁ%}%éﬁe %‘Pg tdgu@rse?;g&ds@ Si\?bs\l??fé Rirk g oéﬁ%ﬁ?tp & &5 lote
cmtﬂoabt, baret 35 meflersfedntaoy phmt}*plasndpaugtu sectpas)disshaswisk or the

SOC pe 2 dlabetes Fi gures
gﬁﬁ§§sﬁp %éé?vg ﬁﬁg% agg€¥to herein as "Figure 3")
show how nmuch each at-risk allele identified for each
SNP in Figure 1 is associated with Type 2 di abetes

o) hase 0 I .
BB 3E BB R BREE DB AR T M, e nd
eagbntddits forsthe aidneﬁeattdﬂ:erfttmdlvﬂdalﬁ phodagha SNPensityFoglavaop certain
é.is associated with Type 2 di abetes (significance at

¢ %3 based upon the genotypic chi square associ ation
test. Figure 5 shows how nuch each at-risk aIIeIe

entified for each S s.a .t h
e kg aatea Sokeegm e BREACS oS vty R 3RSEe B Grthindee
Q{HlTllaﬂélafcﬁ&Fl@&&s, ?\ﬂh arfgétﬁsfﬁl:qdaﬁdﬁhfe%@hés anfdi s@ldcﬁﬂﬁa)ll@;%tﬁﬁic acid

col | ective referred to herei ur, " ,
REV b8 ORESURHRY € SPEEREIaREL | VAL G N SYRE
WieRablY REJiZgitsBb eh @ SheficRtc altbebitorassoci at i on,
genot ypi c associ ation and/or the chi- square test for
recessive effects. Single nucl eotide pol ynorphisns, the
nost frequent DNA sequence variations in the human

0 BQTEn c@Bb&inieHt & tl@d"hﬂvémfc@x prﬂﬁdéé 1§¢‘1@tedfpofynacl\ebt§ii&s kamgiiing SNPs
§§éb|ol gi cal and ggglca | i cat.i ons.. SNPs 8 ttifiedb

50 18R S5 BCR AR S O 1R BIAFPIFOBHIEHSE Wi igry (dentified by
BeqpLhat IRASHEMnIPuABE YEJ. ODERSISC’) 3 9T rRisthe SMRBlealesd of the
play a major. role |n]?enet|c anal y |s I n additj.on

permieRecs sdpaiiSed B SBR: 117 2895 hiddes o4 et oFp BRI gari host cell,
el uci date genetic factors that underlie different drug

ef fi caci es or adverse events. Finally, SNPs are

thought to help identify genes that are involved in
conplex dlseases The present |nvent|on relates to the

I L L L ) .
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pol ynor phi sms (SNPs) that are specifically identified
to be phenotypically associated with Type 2 di abetes.

wWA@/06EN3equence, intervention can be prescri PewEP2005/012986

such individuals before synptons of the di sease
present, e.g., dietary changes,3 exercise and/or

nmedi cation. ldentification of genes_inplicated in, Type .
brapigspie RNl ADG CeEROPHOR tREINaY S?@P@Yﬁﬁ%ﬂe&%@ {Bention
Mol sFov B g i Rfof HDEn S SEASBYLBARS So TYHY Thiabdted #lah individual,
can lead to |nproveﬁ di %nostlcs and t er,rg1I utlgg. :

e Aesciitgsugie mee B&rlﬁlﬁﬁi‘q Ea¥ PP ATy e 1 Biperelehigie In
aaliyzade Ir&ehtg@rpsﬁofvi/de§h‘i:§hod§“é? hBbfoAfd Lo SEPBNEEE Type 2 diabetes

containing th Ps were then genotyped  in_ diabetic
veedindiakhy defeetingmerasinore SeRlonPes esapciaipd s pgagliabetes.
then perforned to find association with Type 2

di abetes in analysis of control and diabetic

popul ations. After the analysis of 1,769 SNPs in_ 186

dbnaentesmiated hy SxPsventioa aromgthods obidertifyingagertambich can alter the

e%ﬁg&b%g disWsk Bs TIPS the dbREMEH €175 And PharnlitRuti&ll Bdmpositions
~refers to a single nucleotide pol'ynorphismat a

pempiising drespegshtsi on in the human genone that varies

anong a popul ati on of individuals. As used herein, a

SNP maybe identified by its nanme or by location within

a particular sequence. The SNPs identified in the SEQ
Figureeds.- Lo fcottpgjively referred to hefeioas eHighie by slewepBQ. FHNOS.: 1-92
indi ithi eRe. N@e'alldie OF edch G (Pthat i
Wn |I§z§ glgﬁte ﬁg&?w gét%é elg?a}?gé%qélascee (ore alt hg aIeI el e) e
assotihttl wdgsT tpedndiareteshieshoemuanceparalg colingi-t her guani ne
or adenine. The allele associated with Type 2 di abetes
in Figure 1 (e.g., aguanine in SEQ ID. NO: 1) is
i ndicated in a separate colum. The nucl eotides ,
i gamés 2dg 2 KK cabiptifedyr refeardd tsbeyein B, “Figore 21 shpylieplofyres @ssociated
] i equences which are used to identify the
&%%aS%%QK%QQ?%é SNP in the genone. As used herein, the
nucl eoti de sequences di sclosed by the SEQ ID. NOS. of
the present invention enconpass the conpl enents of
aj.d. nucheot hde, seau Al 003> h at-risk
e R R R BN BB H Ty Aol 3R much cach at-nis
aBtle afendfibdefor sachTINP treFigured! i edsetiated rathsIyipe 2alisghsssesi(sigeificance

L eotid | ecti f_nucl eqtjdes defi ni
SRe=E G o R PR B s I 21 el e of e

SNP that occurs less frequently within a popul ati on of
i ndividuals than the major allele. The term "ngj or

lele" refers to, an.allel e, qof. P. t hat .0 F SpI1DI € .
Hatud bt it meoh Bgsimiangh i BpRrar Heane FERRLs
Rk ddefatcdl it Bypeh@ab&Edsigalficafidesk p8Y.0S) iised @b& thelgen@dppic chi-
allele that 1's associated with Type 2 di abetes. Figure
BquaTd arspgaiestest 5 show a nunber of at-risk alleles of
the present invention. The term "hapl otype" refers to
a conbination of particular alleles fromtwo or nore
SNPs. The term"at-risk haplotype" refers t - .
Fagire b yhevs e m%hééébaérlﬁéaelw%ﬁﬁe%%ffaﬂ} M%El.gufe lis
Hi i i i =t $KO. uare test for
B D e e oo e S
pedeysier dffecior ns of nucl eoti des of any |length. The
pol ynucl eoti des may contain deoxyri bonucl eoti des,
ri bonucl eoti des, and/or their anal ogs. Polynucl eoti des
may have any three-dinensional structure including
Singkes 5684 naked{ivaiofiresdso hareieas ‘dighre f1)iirevide riseaumary of the

| ar. struct ; : ‘ i on, ;

SRR e e i R P SoisBeE] R A MDA genotypic
entvoiitioentd/co thediiyguart twt fodegcessivegéneds.or gene
fragnment, exons, introns, nNRNA, tRNA, rRNA, short
interfering nucleic acid nol ecules (siNA), ribozynes,
cDNA, reconbi nant pol ynucl eoti des, branched
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pol ynucl eoti des, plasm ds, vectors, isolated DNA of
any sequence, isolated RNA of any sequence, nucleic
weacim/gesobes, and primers. A pol ynucl eoti de nmayCalEP2005/012986
conpri senodi fi ed nucleic acid nol ecul es, such as
met hyl ated nucl ei c acid nol ecal4es and nucl ei ¢ acid
nol ecul e anal ogs. A "substantially isolated" or
"isol ated" polynucleotide is one that is substantially
free of the sequences with which it is associated in
ﬁﬁglh‘ El@tclegbfdec'}ﬁa@gﬁt%f’g}hﬁﬁsi yhd h68 ﬂeﬁué’fﬁ@NA@E%de%@éVarfa@l%hs in the
| east ['east 80% or at | east %fr
lwtearirﬁtrmmeiosmm@tt afinePre IMPPYaREedec Widsdangs Ct@é?i?’%ical and
t ES9RFBIFHuman
R N TIAAT ICHCIEN
%ibﬂnatandi’qo al(la_tyzeatiar@nﬁ@sar@@g&a Nsedsol ctYha mpjor gplegn genetic
ﬁf?ﬂ);s{so fn diﬁ‘ioﬁ %Wa@hﬁ&&?h%tﬁ@ u’m&é’s‘ tPM% @NA traria%ons to elucidate genetic

assocl at e are [1nked

faolopnihet enddriedifferrat drugaificakigs ox alvigrse @ﬁeritt Figally, fkRgare thought
RisBature. The term

kﬂvﬂfﬁgﬁggggéﬁ%@%t%??ﬁﬁgggfgggﬂgF%|gns is intended to

descri be conditions for hybridization and washi ng

under whi ch nucl eoti de sequences at Ieast 60% 65%

’E?{l% eZ%@m\%Qit/‘Fmgéa(Pes L%OI%E (%1511/ ‘gcrﬂ{o(rjt . qﬁc‘%&ﬁﬁlsﬁvpe RREtide

remal n ot her
p@lymgietntme ()SMPSO ittt sr@apeaﬁmﬂmdmﬁﬂﬂi @sbﬁ Blkdriofeadcaillsi a@sﬁ@ated

T

ﬁtdm\odtadh bafor Wn@xmbﬁhGﬂlSSiSﬁ prgerit ey dietady elanigen exercise and/or
dition bri i
RGP ey Tisal el Qe el B Ty BEP iles e e the wey

fy a(h&@teﬂtindtﬁﬂft@ndvags b&theidiefbe ProocessSBEichGn 19mIBS letd to improved

g 2 ‘£ term."vector" refers to a DNA nol ecul e
YEROSLighan ﬁ??ﬂmﬁgerted DNA and be perpetuated in a
host cell. Vectors are al so known as cloning vect ors,
cloning vehicles or vehicles. The term"vector”

e thiRenie Rurat b e APsRlt TR otk ol Bl 590
N@@Iew &id %qheﬂwmmntmnlngrthﬂﬁm P$ yefeahert gteloqﬂeﬂ firc éftabd]h: @fbes and

nucl.ei,.c aci esSi O vect unct.L on
pfched &ﬂgifPidpﬁa ﬁtlcﬁﬁ?:lfab Ry RS ﬁmS% ﬁ%ﬁ EgaCigfoh with Type 2
BMDeteMrSthal RIS d@fﬁr(ﬂraﬁd\d&&b%ﬁi«f poplatiorpr afterithermalgsit h&R769 SNPs

one of the abov funct ho t ell".in
Hhety SRR AR SR il BiETRES disbetes
gﬁeﬂ) reci pient for vector(s) or for incorporation of
clei'c acid nol ecul es and/or proteins. Host cells
i ncl ude progeny of a single host cell, and the progeny
may not necessarily be conpletely identical (in
TRE BRI 0YP Ofefdr fitota0f e ML @? BRbhisinOat bR r@dul 4ipdsition in the
arent due to natural,, acciden or. del i berat
manigenomA ths garieseqmong r@cﬂqpaéaéloeéi Finglivinasis Sceeguers @ SNP

R I e
C

tHessibed at &g SEEbi:Dtlti@So@ngagnrs a2t e indicaks O birackgls For example, the
| ¢ >: : | t

SR 08, T, e UM b

allsle)rattemt@toemopn@ﬂ@rsa@iepcamﬁhﬁm hergypRing pepdmang. yLhe allele

a.wc@l %ed-ua?mr ﬁéﬁ(ﬂiaﬁg’c@sﬁﬁfw&@i % ’a uatrﬁl‘?e']ﬁfsj@g 9 nNO qu‘qjs

gene mat1 on °are us nt erc
hmheatcd tna sephimte ¢cobumheT hﬁsedcqttsits fenking the i0® ﬁaférrSFéli ID. NO.

e A

éex dregeapmlei pof ecti on, transduction, infection,

el ectroporati on, CaPW precipitation, DEAE- dextr an,
particl e bonbardnent, etc. The exogenous

pol ynucl eoti de may be nmmi ntained as a non-integrated
vector, for exanple a plasnid or alternatively, nay

T 1 . g 1. . o o "
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nmol ecul ar bi ol ogy (including reconbinant techni ques),
m cr obi ol ogy, cell biology, biochemstry and

wonmsnesmgy, which are within the skill of therarEP208s/012986

used herein, the singular formof any term can
alternatrvely enconpass the pl-dral form and vice
versa. All publications and references cited herein
are incorporated by reference in their entirety for
any purpose. The present invention provides isolated

ROLYLAUL- AT thd 89 ICOTRY de§h e diNR el BE BLIEQM IDh N@Ea of: the present
sequence sel ect ed fronrthe q;oup conS|st|n

HOEBeR BRcompasy theicapplynonts et sp pnuglegtide s@gewa ]'tr}]aéidrtlon, as used
ﬁa@m %@c@frﬁ “GirpS SAURCRSs wyemerefdne&rcba/se%f&uelé@
2; wherein the presence of a partrcular allele
of a SNP (a particular nucleotide base) is indicative
of a propensity to devel op Type 2 di abetes or
q’h@?errm %ﬁel@a}'ef@? 312 ?&cfﬁ% RO dd Sty REecofi0BREHEG des defining
I'n one enbodi nent, the polynucleotide is selected from
2t R¥Pgr oup conS|st|ng of sequences identified by SEQ
ID. NCS.:1-92 and the conpl enents of sequences
identified by SEQ ID. NOS.: 1-92. In another

~ enbodi ment, the Jol ynucl eotide conprises at

Ipotarmomigpr aldg cr@&w@ ety SNPéhrttqﬁ:éu@ﬂ% &equenﬂr within a

, ed by SEQ ID.
EE%@??@%gﬁnﬁfuﬁﬁ% conp en@ﬁ?gk%# sequences identified
by SEQ ID. NOCS.:1-92. The present invention al so
relates to isolated polynucleotides conprising a SNP
TR A0 b DLy 2 léﬁpstrs%%réasbﬁ §ief ﬂgartwaﬁﬁa?n&e @4Ruently within a
consrstlné sequences i entl
pﬁﬁuhthQladdmhw@tbwwﬁkénénws : sequences i dentified
by SEQ ID. NOCS.:1-92, which hybridize, are
conpl ementary, or are partially conplenentary to a

nucl eoti de sequence present in a test sanple. In one
Sirb tadiitrtrisk alelp'sesifeas @olarpaillekenhr%ﬂl%@rw@@ed withelypetletiabetes. Figure
i by
e T g PP P o
identified by SEQ ID. NCS I-92 whi ch hybridi zes, is
conpl enmentary, or is partially conplenentary to a
td bl r

TUERE RSN ERER e ERindiln AR IR o oo or more
Sbipri ses at | east a portion of a sequence sel ected
fromthe group consi sting of sequences identified by
SEQ ID NOS.:1-92 and the conpl enents of sequences
identified by SEQ |ID. NOS. :I1-92, which hybridizes, is
&bﬁpdren%am{rak)h,aplorypes rgfens té ahaglotofpnﬁia@ rentaiaped with Type 2 diabetes.

?%hoqrﬁsvazwg%coglag %?l%ﬁ lo es‘%rftt %%re&glqm&nugﬁe
ponnucIeotldes conpri si ng one or nor e hapl ot ypes
sel ect ed fronrthe group consi sting of the hapl otypes

entrfr ed " o
99D\ DL B A L RS B e o
rpolyymcied)tmctﬂs ingky cohtaim éecp:rysb@mdaondemtllbonudaotldm and/or thelr analogs.
Eﬁ lnﬁltﬁleg eélug CheatV?E %{hﬁ% e%ylogal sg"ug‘!ugg}/nc u%%lﬂvggéjlg Stranded,
doliblerstran per 4ridotmipbd h@rcdenplecmdm sﬂettem:@eah& meppeterny alm}ufmnctmn,
SR e EB BRI LS YRR e
loyn&SiQ@ent RagiNel, EﬁonsQrﬁtropQ InyRiNA) ENA dENA; ahotb énterfering nucleic

ERRRET LR ALl L 0 L8 M ranched
%gﬁ/nuclh@dumwlwmﬁls ,OBEDEE, 1sélatedbﬂﬁﬁto®myy Maneade, is@lattd®NA of any

| d Spri Har.,bor. Labor at or
SRS OF ) P eee Tobs) TSRy AdPHGR CERIY mrgga) coRprise
pol ynucl eoti de can be anplified using cDNA, nRNA or

genomic DNA as a tenplate and appropriate
olrgonucleotrde prrners accordrng to standard PCR

- . M . o o
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usi ng an automated DNA synt hesi zer. Probes based on
t he sequence of a pol ynucl eotide of the invention can

woOeonsnesioB 0 det ect transcripts or genom ¢ SequUBATEP2004012986

probe may conprise a | abel group attached thereto,
e.g., a radioisotope, a fluorescent conpound, an

enzyme, O .an.enz co-factor obes, can -be. .
O Sl ot R e Iat A fecnp i e e BB Hs gt nuclei

gﬁ&b@ﬂ@mﬂéﬁﬁﬁﬁgs whi ch m ss-express the protein, such

as by neasurlng | evel s of a nucleic acid nol ecul e

encoding a protein in a sanple of cells froma

subject, e.g., detecting nRNA | evel s or determnining

M@&H%Barnt@]l)gﬁﬂlﬁteaﬂ 609idged ﬁﬂﬁt&leﬁtm@ﬁs ohe elﬁatmld@tstaduﬂly free of
eleted. In cer in enbod nts, vent al so
@ggtbeélgesd&qt b( 161@ Stlssgﬁlé Ay nbf}ylrea %ﬁ a@g%eag meant at least

Rl &8st 7R PA NS frlad Ra §OOWY fr&ast ﬂae 1§B|BrﬂaQG¢ﬂﬂﬁth1ch it is

W thin a sequence, sel ect ed fron1the gro consi stin

éﬁ@oeéf&ééneeerq dentifqlsted Pplynageytidepal Ndes sesombipamie
gdgﬁh&@@%@ vaficis %‘}IW drﬂrﬁﬂér' ﬁlhe?utaﬁo@i@ atelot N%aated with

I n one enbodi ment, a ide is encoded
plbpymoettioatal a@olmnelcatide vik Wrbeﬂ ﬁ@@ﬁseetareéén natuge| él:%ré&mked to
b Ee%ha@otgie%{ﬂerctﬁﬁ ik t@hRh iSSANERGE Siat e (B] @5ksB¥t occur in
SEQ" I'D. NOS.:1-92 and the conpl enents of sequences
nefane.i fied by SEQ ID. NGCS.:1-92. In another
enbodi nent, a pol ypeptide is encoded by a
pol ynucl eoti de, wherein the pol ynucl eoti de conprises
at |least a portion of the sequence selected fromthe

gho tayoe drikiidigesrindet stslea%wee@ltlpae At infendgd py deErbe eqnditions for
E@ﬁ%d%at%% ﬁ@d@&%ﬁ%@rd eﬂe%ad@&l@eesg %essatudem%le%, 70%,

Al so cont en‘p ted are
abftol BUi F90.19080 9BVm dr 8¥ferdgvicylyesachueber Thisalli wawmin hybridized to

Q:IYlecﬂhero %u?i% %ﬁngéﬁ%bg&iﬁoﬁggﬁé%p%hqg st glgﬂ'&fjmbt}{e &rt and gan be

nucl eo yhucl eot i de conpri ses
ﬁamdanﬁlelslelPecdbgds forlolechler @noblgm Jobn SV deyi &@om‘, N. Y]é1989> 6.3.1-
e f
e?rgéo (A égrrl] t?lémgﬁg &arﬁrﬁgot Qmﬁjgegxllﬂ nggdlzaltfcgecgglgﬁ{o%s pre hybridization in
6:0 nqnhum abdpradehsapiuon yivetd (FSQD af ab@dt L7 CEfolomed By one ar Sifee washes
R e selected fromthe group
%ﬁggjd%gpﬁé§ggﬁgggces identified by SEQ ID.
hES. 1-92 and the conpl ements of sequences identified
by SEQ ID. NOS. 1-92; operably linked to a regulatory

ence. I n _one t tor cf
i‘@% e e R
epeancesiniadent defli é’(éctbyb ESEQSO k.ﬁbW]Nﬁﬁlonlil" 92ctandclbimeU vehicles or

Cc enent s of._seque

GO 2, SR TN P P b pon o
hnclandtialehelrmﬂdim@ atcell, @eplatiar vesoorpthias @smcaibn lpeastrilpfor the
ortion o nce, sel ected fromt ro -
CotorSon R bieifonis 85 G8hE e B8 Thyy Tpd iy ranscription and/or
N@BslatioP3f the DN A er Rop | deeitkided aeqeterichst prdeide infdre dhan one of
y NCS.: 1-92; operably linked to a
b]eé’g*fhc’é(’f*@r‘ﬁf“g’é“duence In certain enbodi nents, the

i nvention al so provides reconbi nant host 'cells

conprising such vectors. In certain enbodinents t he

nt| rov1d s.a d for duc n
ot et pe B i S R b e R AR Sy g hegn =
@&Jl})ﬁ@lh‘t@foﬁ%ct&@ssﬁg Ifff\lﬁh&&poﬁtlbﬁ ﬁ|f atiylpe atldell‘ﬂdlbéulﬁlchnldrbr proteins.
cate W t uence sel e
b e Srds ot sers ot Gl e B S G aR  og yssaly be
551@ lelt%Py id¥8eal Im3Rophdldgher &Dﬂ@l@il@l‘ﬁﬁt@m?fen&@%{tﬁé&rmnal parent
ldentifle ul t

Sug & BT ,Eﬂqfldﬁ%é oggq:l}beﬁaée]{nél]tq{ %Xg{?@{{:’e |1rr11c(‘i’u§ es cele tran%fected
pol ynucl eoti de under conditions suitable for

expression. In one enbodi nent, a polypeptide is

produced by culturing a reconbi nant host cel

contalnlng a polynucleotlde under condltlons for

o o S . o o o o



reconmbi nant host cell containing a polynucl eotide
under conditions for expression, wherein the

weoabosreagiogot i de conpri ses a portion of a sequeRCEEP2005/012986
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sel ected fromthe group consisting of sequences

identified by SEQ ID. NOS.: If@? and the conpl enent s
of sequences identified by SEQ l.-92. Further
vhtenprlanededside piih Fﬁiﬁé?ﬂtilBYFnFl@naA% ngﬁéf@é#ipét E 1gpe which has

| g e
?%@ rﬁﬂl fi gg Bs RS WAURIrE Hd H8arfi GBS R Ehat WAPAQ¥E.

In Figure 2 or a SNP |ocated wthin a
sequence sel ect ed fronithe group consi sting of
FROLSRGS e AR Th&E" Byd §€§ect|‘ Bhe Mnté{cﬁa?noféﬂﬂy h&%m to refer to a
conplements of sequences entified by SEQ
tergratrprofreabbnbodret o RIEEFOGERPEMaR] mal contains
a pol ynucl eoti de conprising a sequence selected from
the group consisting of sequences identified by SEQ
ID. NGS.:1-92 and the conpl enents of sequences
THetarmsi @anﬁgrree@n,”i"tranmoni” agd oqn@tlaﬁr@pifermatlop are used
ﬁgﬁgﬂaﬁ@%l retn{ RNASH ﬁlee}ﬁée%n &OREBUN& dh of an exggenous

nucl eotide conprising at [east a portion of
pelyuedeatidesntcs host telb frreshectiye efitheanrtbpd tpadgonthe insertion, for
t ﬁ% éﬂ?% thon) €a PO ptddfitation,
%}?a?%ﬁ@%ﬁy%féc%%ﬁ ﬂé";eﬂqsgg%t?eﬁs Ur?thl le ora nQ a gp fpitation
RER.E-fexdtan, partictelhombandroeitnent @he wgp@@ismoéiﬁ@caﬁad«wg be
g ' t RG] 5 ded8Siyel b
BB LSV S ASI 0. L Bl ROV Gkt .y b
trrtecrptedsamthe hugrtll gamoBme Emgen@mtrmfcofnaﬂhe ngAyrhedransient or
ntion involves prediction of those at higher ris
gg I di f th hi gh k
evel opi ng Type 2 di abetes. Diagnostic tests that
define genetic factors contributing to Type 2 di abetes
naybe used together with, or independent of, the known
gl{%\all%t E)er} H)félae(r:rtl )? QP&S%S t*e@?&s@%di%éd’ 'cgwntiﬁnﬁ' tg’éﬁniques of
indeértwlafr)bldgcr;t hndednng aléooimdhiiad s teschnrqusk) fgerotfipprgy 2cell biology,
uld Ie d to, better. h d
PR RoT T egTIHE PSP a o e aggh ebifEr
managemnent of th e current clinical risk factors. In
certain enbodi nents, the present i nvention includes

%cf @gre}nh glgﬁsgq zq \%lf(% gf’any IrC%Jnlsé:ﬂ{ﬁeél}{ %lé/ %Bgmgass the plural form

@ﬁﬂy&ﬁwﬁnasns in nucleic acids of specific genes or

gene segnents, wherein the presence of the

pol ynorphismin the nucleic acid is indicative of a
susceptibility to Type 2 diabetes. In certain

enbadilitenérs, andiefeprnesedtted haneaire dacok ok tedéy rafetdnods thir entirety
%I&gﬂOSIng Type 2 diabetes or a susceptibility to Type
CHFRHRERS % n an i ndi vidual , conprising deternining

t he presence or absence of particular al l el es of SNPs
contained in SEQ ID. NOS 1-92 and shown in Figure 1.

one as ect . of the invent,i s.com I~
S EEBEEt . UG 0 TR COTBL S i
W sefuchiep Sl tell fbeitas ssipwonsisting (glsidfcpleﬂlces'ﬂﬁmﬁi,ﬁed by SEQ. ID.

Rl SR Rt o5 BaPSrR A Ry bR wherin

ttBe pyREn 2 o? b @@ﬁte@ﬁr hlliel@bif ds ‘K\m]P (/dhtﬁfeuatulaloﬂiudh@ithle tasedis md1cat1ve ofa

screenin or IVI S [ are su t

PRSI DRSS g QEEEET 7T 5h ChiY Diidsy a Type2

alidikie. of ofe §h5’0<§i§&ﬁ€§ itlad Iﬁﬂyﬂudd’d}uﬂb’ peclictd abed 8=, group consmttnq of

wherein the P S IgﬁaN % éhin a se ence s?Iec dentified

fse@RnChidgR §> ot 94 &gt hicean ilerarns SQUpy-es 1dentibe
BEARIDNG®DS 1392 92 aBbted HEbSDARNE BRI slyiRicl Deiduenaptises at least a
entified by SEQ ID NGOs.: 1-92. In certain

enbodinents the SNP is Iocated wthin SEQID NO 23

or the conplenent of SEQID NO 23. In certain

enbodi nents, the SNP is |located within SEQ ID NO 32
or the conplenent of SEQ ID NO' 32 In certain

Y T L ' A~ IS " e - NI~ 1 P~ 1~ ~ -
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conpl ement of SEQ ID NO 17. In certain enbodi nents,
the SNP is located within SEQID NGO 36 or the

woanglesmat of SEQ ID NO 36. In certain embodPOEMP3005/012986

the SNP is located within SEQID NO 74 or the

conpl ement of SEQ ID NGO 74. I8 certai n embodi nent s,

t he SNPlsIocated i thi EQ ID NO. 62.0or the
BOIRSf@ntasRestls %&%mtllh consisting Qf saaHERAeHidepLfied by SEQ.
fhevehi -bs aﬁ@%c%%ptérhawoﬁ%@lén@eﬁ@emmdwym ID. NOS.:1-92.
conpl ement of SEQ NO. In certain enbodi nents,

the SNP is Iocated W|th| n SEQID NGO 11 or the

conpl ement of SEQ ID NO 11. In certain enbodi nents,

’TH@ %t'lﬁ'vén@i%ﬁta%g r%@e@tcﬁs&ﬁ@i bBlybikleSides cbR@rising a SNP located

| ement of SEQ 8. In certa enmbodi nents, the
e assqq@emeéqlevtﬁtl ﬁrom @E@rm OS5 R SeHACEIRBL SRy SEQ. ID.

ﬁoﬁ@v'éﬂd’!ﬁ S&leh{&n%e(rf"s@%s @é”s"@&@htﬂﬁ@@b)%SEQhﬁ) Wsrmz which

ocat or the con%anent of

hpridize, 85 complerémtarvn OB s BT tENEQMPleRENEIPLY én}l%%tt equence

Wetngth Ricdt g%%ﬂ@ o erﬁlgt%l&@ﬁ‘ﬂj Lu? ﬁ%ﬁted‘%oly%ﬁ@le’o@d@@ seBeted from

n certain nments, | ocated with SEQ
Hp gionp Pomsistingef mwpm@mwtlﬁt ISE@Q BDNOS2:92 aﬁld the complements
t | t ,

e‘t@ér&e? {%ggggﬁe@){ §I’%}% nl?ﬁo ol 16@ A8 h%/gtlmzlr%]@ El:sgpt%gﬂﬁ]rhg?ttan or is

pmﬂmﬂ}f ncernpbmemtaey wnu@eqttﬁ@a@ce@nv@ pisant SEQresDanple. dp a further

bto ecnqrg?‘ll 1?(?%1@8 g%b{nﬁﬁg?tjici% M&rgés aﬁtllélstcaE%r@l'oH of a seqzuence

e s
serledtdftbfromrtbh ermeptcoosistBEQIsBruNaresddentified be SER) HD- NOS.:1-92 and the
enmbodi rrent d
S B E b sk e g h SR g YO Ty s i
enﬂmptémmmctt% ortihparShlY i@nplemantery twiatrhickeoSECrdqDeN@ pre@nt in a test
or the conplement of SEQID NO 69. In certain
&HBBGi nents, the SNP is located within SEQ 1D NO 7 or
the conplenment of SEQID NGO 7. In certain
enbodi nents, the SNP is |located within SEQ ID NGO 20

8&?8%}“1@41’&@2&&%%0}%5% 1 cg?a&h@go&g%lﬂe&m%é%&?tbﬂw OT% or more

(hfa e€ mmtalrmmh thé grBERcoMiNDg of the Haplotgres ademtified in Figure 2

i ment.s, . t SNP is |ocated w th ID NO 31
s ot e POIPBES PP S 1 NRERY ai n
enbodi nents, the SNP is located within SEQ ID NGO 42
or the conplenment of SEQID NO 42. In certain

Eggg%ggggaﬁr%ﬁlg qieo IDoi lqo%a%{%%v%}ohn: cﬁnCe Ila}l?%ci\lgsingﬁandard
endledil aEHibisgy tdoeniGHE dnsl th@mtlacte\t\mtbhmmtlc&Ep}dvme&I(heréiﬁ Using all

or the conplenent of SE certain o
@ﬁﬁ@&t%@h?@a sedpgnceNpleste 8@&?‘0 dro\}&PtCRPﬂStg’é@fa ﬁqﬁ&cesgtgenuﬁed by
FEQ. 8. KOSPl SIRAY tIef co‘ﬁﬁﬂkm&twbeaﬁencbhldemmmwmm NOS.:1-

the i nventl on pr nmet hod, of
ﬁpeg@mtg: ertidss %ﬁ@t@@pfle standard Qd%ﬁ% tbodh%nﬁh cﬁ?rﬁaﬁ (tiechmques
MR, hogatastdih Shinbrfokse dUesde eheRtEat ElningOMLkbrearoMparnal, 2

consi sting of quences i S .
dg @%épltrrﬂeHé%%iLéh%rﬁtOéY OT&H&I@?%&O b ereh: §y Cold Spring
SEQbod, R YNGS9).1- 92, wherein the method conprises

cont acting the sanple wth an isol ated pol ynucl eoti de

corrprl sing a sequence (or a portion of a sequence)

%ﬁ?ﬁ&gecftfc@maﬁ be aﬁx?ﬁﬁpd ﬁﬁﬁ‘@&mAnﬂRNA 8§ ?A@%@ENA as a template
ar

1fred - 2andt %ggp %gﬁon

@mdeequ@m@e%olmeﬁt: ﬁtt@oprwerseeor ipg o\
Ctggh%ideg nﬁmﬁﬁﬁf&oﬁﬁ@ sd hpldArdaAbg alohedintaRg a ropriate vector and
n

assessi r|d|zat|on has occurre ween
tdherastﬂﬂ}z?d,lbﬁf’ POt @euﬁwetaﬁéyeeﬁﬁttbermetCrltéong F%H g corresponding to
pol ynucl eoti de; wherein if hybridization has occurred,

a certain polynucl eotide containing a particular

allele of a SNP associated (or not associated) with

Type 2 diabetes is present in the sanple. In certain
enbodlnents of the above nethod the |solated

S . o o, o T M
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I sol ated pol ynucl eotide is at |east 80%identical to
t he pol ynucl eotide pjresent in the sanple and capabl e

wohomaeesi vel y hybridi zing to said pol ynucl eopct@P2d065/012986

desired, anplification of the polynucleotide present
in the sanple can be perfornedshslng known net hods in
the art. I, nventi on furgher

%%)BIOHU@P §§a§ e%\t@%%ﬁ & PEERaTs W%?l@@é%&?’é‘%@?m&“hnlqu“ eg
fdiksin pebyhue B glethekibgh is at |east partially
conplenentary to a part of a second polynucleotide
wherein the second pol ynucl eoti de conpri ses a sequence
selected fromthe group consisting of seguences

P%‘% bdsk&dn e 2ERnckBf a b@nul:le&zie&l’f(ﬂhd iAeeravipdaarbeised to detect

sequences identified

b .
Eé%ﬂ%ﬁ%@en%ljucééﬁ%%?ﬁ n‘\gg%ogﬁal%ﬁﬁwéww a:]? ]gzdPHP i thereto,

9@' ¥ b sobbEe M@&Ee&QBﬂipbhﬁ@ SaneRR{8B drah@nf@he co-factor. Such
bridi zati on, and assessin mhetger hybri di zat i on

PR bt hér et ButHEerd ARETPShE FSr I GGG ETnGr ot which
sﬁ?{?&!s?ﬂie BeeinBEdHEsbyirheddiphd Bidabf O 882 9€ ﬁiblécﬁﬂa encoding

sald first onnucIeotlde is present in sajid .sa
# projeie in ptsemplreicelsirarne seroRs hattestingan NG levels or determining

ARSGL: bede etn@@dlgg Q;?&Ei% 16 bedH Bufdid S Rpkydruct eoti de

I'S |nd|8at|ve 0 di abetes or the propensity to
devel op Type 2 diabetes. In a further enbodi nent of
sai d nmet hod, said second polynucleotide is conpletely

f@} %U%ﬁﬁ@&ﬁ‘ne‘h?s fheRaY ctnti%t'l a'lsla%l §@9é§eﬂmﬁ>eﬁﬁd§s@n@ocﬁédrb%ita
ynuc

oti de. n anot her enbodi ment, sai d net hod
pglrynhécotwmhqérg@sthaﬁplynﬂicle@tnded@rrmnsa& a SR dqcatsdryithyp a sequence

?e‘rfécgecf fr&?lttlc'igg’ﬂoﬁgl&}hfi&{d sez#d%n@es 1&‘&&%@5 beRPOJIHENOS. 1-92 and the

sal d secon nucl eot’ or nucl eoti des
complengnts CémcqueQC®|1d¢né1ﬁed b SER: Iﬂ)é‘é@ﬁ ]8@2 bt ererfmpleqaliment, a

égllyélqpﬁtf)cﬂt gg‘% l?}? %g@gggd&%;fcﬁu\%kggﬁﬂ f)f\}fg}la%tﬁjdef i§ §e¥dcted from
tf;dgrouip zmrrsg:ptmg of seiqderides g{gnpﬁt@/hw@ﬁ(édﬂ] ANOS. Af%?cand the complements
g]etg‘lge ces %deentlﬁ%; lg)h §E(2 nYs Nd#) N. 925 IF} aHEEhtlglo %‘élgg difrn @\ ﬂ}%ypeptlde 18

€ ‘presence asSSOoCl
\amdnlearwa p2lythualoetides wéamudthcé milyrmckgohglmmwmes @Iteleast a portion of

Aok e PR S5 fRTRE A58 AR sl ey SEQ 1D
smemmﬁejélgﬁisl??lemmmafgeq@nwpdmmd?ygg@aﬁg NOS:1-92. Also
EoRs T g & PRy Adff%&%‘%‘nggéﬁw R 5985 SEQ I D. NOs.

1-92, the nethod conprising contacting the sanple with
an antlbody that speC|f|caIIy bi nds to said

O eBt B B0 S SRR R 5P fgRonce wheri
sl e edeeeide dofyrises pdlaplotglcaeltctdé froanthp rgrcslmnalstmg of the

g_ ence, selgﬁimngro t he group consisting of

éﬁﬂ@mw% i By SEQ ID. NOS.: 1-92 and the
conplenents of sequences identified by SEQ ID.

NCS | -92) is assayed by contacting the sanple with an

TR TR RO o -
@&eﬁl@l(ﬁ'ediirﬁHOWetjbrTaymP Pocdﬂea heathes a beyuan saseiet ed &neo d&cgrbl_yp

a palynu | eotide (c si.n e ortl n_of
SenusIes ! 4 %&%%g%ﬁ%fiq@ebmab Bils & g e compliments of
%@cﬁiéﬁ@éé@&edtﬁ@&b&@EQdIDW@EQ -92;peMOy. linkkd 922 %gﬁilldtm sequence In
%ngpts of sequences |dent|f|e §§%H§ 8] tine of

Pn92§n TR R B ORI St FAYRE Woéi'ﬁ consisting o
@é&deka@éixdédwed $PSEQS ID ahm bbpdsd the Gaiflerpelty pRbidres identified

he present invention includes a reagent_for

RIS Hg- WO §ahﬁl~’é3Pfebqb13?]h‘?§\€€rt%§é%’iat8W $5q49PFg In another

polynucleotlde conprising a SNP |located within a
sequence selected fromthe group consisting of

sequences identified by SEQID. NGs.: 1-92 and the
conplenents of ~sequences |dent|f|ed by SEQ ID hEB

A ~ ~ o o o o o - g, o
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pol ynucl eoti de. The present invention al so enconpasses
a reagent kit for assaying a sanple for the presence

wohom@/0k3703t pol ynucl eoti de conprising a SNP | oear®a#2005/012986

within a sequence selected fromthe group consi sting
of sequences identified by SEI}QE) hKB 1-92 and the
g‘gé ements of sequences identified SETE 5 I\%ﬁ he o
LG g ESioR SOMRTISS GRIFAY & POBHUSY e auenty Sgpeom the group
E@fsﬁﬂh@bﬁie@defﬁ&@ prRdtife] D). 8Dt NdESs: 1 oxprapidi the B@nﬁlements of

Saiisnt cerghe ?Eé&%@%@gﬂr oDy bR 5% ey bequence

conpl ements of sequences identified by SEQ I D. NGCs.

1-92; and b) reagents for detection of said | abel. In

ot her enbodi nents, kits are conte | at e contaln
Boteyinceabedimeatsmicdhveasiam glso FESiPseen st @@9 fIpprising

128 VREBSENA Re@in RAINVAHEIRY th H@Sera At a@éd‘;bf@gld@g]a aletie)defor
of a SNP associ ated (or, not

Bicdbengs RobPEpEde WCPH? b g@a%i%:%l aY "cf?‘é‘otE‘F P%JMPP%%OUde

%&HHS& QMSHRIJAGISHifREHBBERS ddeINP [dced QMth‘ﬁEQse%u@nce selected
- and 't he conplenents oféiggyences i denti

ﬁyrrstegarcm CoRSsna oigg TR teg gt EQo kb eNEat <4 i the

x\é}h lanfeeatoffls @Héésb@&hﬁédw?sp;@ gRNdS 1U§ze@oh@r@§ls%mturmoa
for t e presence O protelns associ at ed

rﬁepmémé hastedl conteipingsgeh 2 pelivapdesleunger ‘éﬁféh‘é?féééééble for
Qgprééaﬁnpqlaxsgu%%eafn%% aWBEH@Q tp@(SHL?AeH %g%ul‘ﬁfxr SNRombinant

socl ate or not associ ate dlabe es.
odteell patttiody aofolpiustpetdé weda cgu@@@pt %lemwlqra whgrsén the
gblggggl&ﬁﬁer&oﬁﬁvr jsB s\éhgéh%le s&%’i@f f*rélﬁ );EH@LI%EJ. cBhﬂQcﬂgl'lﬁ sequences

Fessi on or conposition o ei1n

' cbntlﬁai bsSER! ®. é\i@&bde‘az angl the p@hphwn@mfuswe@mtlémﬁﬁﬁé by SEQ.

5185 0f,, Fhothii ¢ dﬁﬁa&% g&g]g oMt Bs JYRE 24 AReLARe a

conmparing It w on or COﬁpOSItIOﬂ of
eecpmibmphode:elﬂ noraannmie,ta m@oedc ouéet dopditiens &arespression,
nu | o
BBLUDIEL SO 5B SR LA 1 Loy d R e oy
O(ﬁnsanng bf eatnas 1dent1ﬁed:)lv}e&m dD. B0 rqfosidtthe nompletrirats of

e e Rl bhe FOu TN G T ept By 1 ity to Type 2

di abetes. In certain enbodi ments, the invention al so
relates to a nmethod of dlagn05|ng Type 2 di abetes or a

e | in_an i vid '
BT rerRg e bty R il P EaERel® sty SRS pplgmciconce
tordpaisidg ahaplbtypeideaitified apFiguteypes. SNhlcoaed asihect se{qﬁlence selected

I e

B@Iﬁ?&ﬁientsmfeétﬁueﬂﬁes&@ﬁmm68$GEQaIDrEﬂ(DSdl erlmbr&gmdmdmgent a

a susceptibility, . to Type di,abetes .in an individual.,
GRS P G RGBS FOT A BB SFET Siected from the
gﬂ:ﬁl paphbiktind 66@6?&n&y§ﬁ@erﬁ1ﬁ@ﬂ bb GE?S ID. Qﬁ@?i_f -2 gﬂcé thebcomplements of
etectin P Wi t e i abetes .
§HUERYE ePPéFE b Eﬁé @hg\?@% NER F%@Oﬂ%ﬁ%«%ﬁé@genm
SHIGWMD cbiitainis dWoBndcledtid: RnESBRMEEt WastaSRR6S 0Bh sédi@nce selected

hapl ot ype may be de ernlned b rio t

ot e G RE 1&%@@%&% qﬁnﬁﬁ%r 1 odrpgibe
Q@mF!}éﬁieﬁts%fQGd%@nEésQﬂféﬂtiﬁ@d b dEQi duatosel-ext rophoretic
analysis, restriction fragment | ength pol ynorphi sm
anal ysi s and/ or sequence analysis. A nethod of

di agnosing a susceptibility to Type 2 diabetes in an

A ehet %Bbdmﬁ%rntsf edsm 6418 NIaNA kith Sevdod tiathjSlatk@Ffvhdch contain the
susceptl lity ﬁf 2 diabetes,is_alsao inc]uded,

EBIFBRHEtES, pg))team A HORT S SpEFy AR PEBP Tt dellscod At repeng fvention.
said individual; and b) analyzing the pol ynucl eoti de
sanple for the presence or absence of a hapl otype,
conprising a hapl otype shown in Figure 2, wherein the
presence of the hapl otype corresponds to a

susceptibility to Type 2 di abetes.
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In certain enbodi nents, a nethod of determ ning or

di agnosi ng the susceptibility to Type 2 diabetes in an
wondicwesival i s provi ded conprising detecting nmeCTIERR®S/012986
SNPs identified in Figures 1 or 2. In certain

enbodi ments, the method of det¥rmining the

susceptlblllt to Type 2 diabetes in. an i d|V|d
@mrwphg@tsoru@ﬂtge Flﬂrrii@fltr%ﬁVftﬁtlﬁpén@hFﬂ‘é S T LR RO %@W risk of

Aer?%logﬁﬁéf ng§ d1%>%tes :ﬁlaoﬂ’@sﬂc @sts tht deBRE A@Hetlg Bactdrd cOARBIting to

determ n|n

E}qs@ebab@s|maygbq@e¢wﬂ@t}zsrw@b@m iagepen %qfnfélﬁ%rla giclihical risk

@%@Jﬁ@%ﬁn&% ﬁ@%\}l&]\%’@f fI( &Q%t?ve%w\@?e quxm ﬁéﬁlﬁﬁldxg ! for

ldammfatmugemss indiigusle phek of Toipe édwbﬁﬁhﬁwel}delead to better prophylactic
anlést(%ga%l ;rﬁ/ % Qndl Xaﬁ'ﬁ(f%ng]{eagéfe'\'gﬁe'nmcérﬂgﬁtvdf@"ﬂ@&urrent clinical

npri ses s identifired in SE
ﬂld]l fadi@s. In 65ta19 ex‘rﬁ)?)dlrzl,erg& th@Qres@@ invgpdgpincioles mgt @f

nb d t o
R
p@iymbr;ﬂesnmetrexcteummdmﬂftqu@hﬁ; N gdrnsagfieats, WheISEQhe presence

!tfg]:lf-‘ ﬁ“}?ﬁ%}gaﬁ}% rt\}%e ﬂuc??%é ac1(§ (ias ég%gaétﬁ% fo?ggéls%%t?ﬁhtyltg Type 2 diabetes.

polynucleotlde in a sanple contalnlng one or nore

-risk l es i re 115 ass S i}
et Ereten s rs N el BpaR St Rba Y diasnoping Tyve 2
@xﬁBet@@mH ®IPEPtibilyy tool ﬁ&l Zﬂlﬂbﬂt&tln PO hr}dlvldhéoctqrdlemslmg]determmma

%trp}g?s:qrrl]@%%b di men%@%ru la{ ﬁ.g?eé 8%%@%&13?& g‘é@(ﬁ gDNHOQ 1-92 and

ddwil in Banrtai tn enbagemtls inaéntlonasicthode c@NPrissscreening for one of

| ocat e th ement of SE

e aﬁeﬁsg @gleslaiﬁsoé@rt‘i%a\*’% S%%gﬁ}?gﬁ?%&‘% 1@&%@ ihe SNP |Qs
TREALLEr Wi BBo SRt DN resht Divedthm pmmrdleemeﬂiod@bf &EGhosing or
iID NO 35. In certain_.enb one

Sereinag LR G TR L BePUr R CAHEnen POl SRt reening
fo@ iNGidhQls whichCE ts@s‘c%tﬂﬂ@ﬁﬂT }F[ﬂcﬁ&be@d\s do&t’r}ﬁrﬁsm)gﬁ@et&lﬂﬁiglaﬁ at-risk

| ocated within S or the ¢
AT A PRI L S seR LIt L R A S P S
k%%@ﬁ&@el\éwealﬁ%HSEan!r&lﬂ\@nsMnabfk@@exﬁ@gmk@@MbﬁE@ﬁQ NOs.: 1-
CIn certal n enbodi ne t e SNP is.
Pdend te cAMIGTACTSEDS Sep aROes 1N edtshi’é%&rlr@a@ﬁ)é fikchs Br Insgezpain
HRbBQ de'ﬁ%,t ékl@}e{stlééa@eﬁmgthmm b?ﬁ&tuoﬂﬁﬂerﬁﬁﬁ JfSEQ ID

oca e NO 74 or the conplenment

NO: NG In7¢rtalwm@dlmentseﬂqg§amﬁ kcated a\ﬁt 1) 19%853,@308%1
f(%%%ﬁ%gg%f ifg@ II9R1 . hlpcer@?n ahbd e QMM SNENE 1QhtedFhin SEQ

certaln dinents, at feast one SNP is

110 0¥ b awithén cmnsE@enDoM’ﬁQ 110 N&y: 36hka et eéﬁwm@fltseEQSNP is
ﬁoca , ewa'ghq PEQI 1[1((% ﬁg@qghm&'t oBSEdD ?@SI‘IIOOLIUE IpNRIS

oca or the conplenent of SE

eRbNGIments, thaSNR fstasatedsyisbia SRENIR NQy¢1 jog g cosprrleBRIE q ?QEQ ID
h\%g%eﬂécertltapn Do meRts% (ﬁ\]}q IJCQ@dQ\Q?H?ﬁ §E®ND 190 ?EQ the

n certarn e st ‘one SNP
|com@tmn\wof$m IBE®1 . NOcern embedimentniiiedhihis I@Jate;d,evgthm SEQ

In _ce I 't P
L% B RO RIS, ket O S
RaNA wibEn SEQ IEeNOalf oe tHzodimpderbant OéSEQé@sN 00714e Igmtqlg
| ocat,ed wi E
Rt ) PR R AR, S OB El Al R ssa
IN©ag2eth vértaim EtnS&@rrleBtsl\lfhe@NEbls ldzdatedofeﬂph éB@rﬁD O: HEQy the

el i T8RS B AP RE b R PR e Al o 20

IID WG 1 ¥or the cogpleanant efibQ [BeNOs] 1. ht cdmastmbwerrsm, the SNP is

lll%%%evg@kvfwntsgﬁzn@sﬁgalgr?rE%o%od?ﬁ%o% %ttoqu east one hﬁ"§EQ

|l ocated within SEQ ID NO 92 or the conplenent of SEQ
ID NGO 92. In certain enbodi ments, at | east one SNP is
Iocat ed W|th| n SEQ I D NO 68 or the con‘pl ement of SE_Q

A I~ ~ N
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SEQ ID NO 20 or the conplenent of SEQID NO 20. In

certain enbodi ments, at | east one SNP is | ocated
woibdwi0a38EQ | D NO 16 or the conpl ement of SEQPCDEREN0S/012986

16. In certain enbodinents, at |east one SNP i s

| ocated within SEQ ID NO 31 ok the conplenent of SEQ

IDNO 31. In certain NEEH I nents, &Et on "SNP .§E D
sroeasinan s OIS RBANGIESE QD NG SbAET e FRRP T TSRE EQ
By L, 0 s i o
qomplemenioof SEQ HeNQ4i6A- I@rﬁeﬁéﬁnﬁﬂh%dlma@ts:%agﬁ% ]é’cﬁﬁig%qé“n SEQ
]{l?ﬁ@ @%r%é !:,HIH% Iofshi &2 IPRP0, Irfk%rﬁﬁi@hl%ﬂiﬂfen@f tholBRP is

ertain odi nents, at | east one SNP i s

loorred E’@fihw PHR ﬁDm(SV pr F@ Cogg)lgpeqth)é SE@&B NRaht- 1 B fceléﬁé
%l I e?% He5NE [ AR dTRIRRGBQAD b4 'oN’f?e%hﬁﬂeméhtB‘kﬂSEQ ID

herapeuti c agent I's contenpl ated. %
MOl it aleteetsint drebedimantsctha G¥Rt s logpted avithin SRR AP Wa 10rt e

9or{1ﬁ ]§][€1(1F0 ﬁﬁ‘%@?slnocrert'aﬁmn%c;cﬁl%neﬁﬂl the ‘SWP' 1§jﬁ‘)cated within SEQ
Vi r

expressi on nucl eot 1 d

ﬁbm@ |9§|0m ghcacdmibmequ? SEQe NO: @a Imwenalgmnévozhr@ﬁnta tRRBNP is
Ogt"é‘é %dthm gﬁquD%é e@mﬁg Fﬁp{eﬁgo{ﬁﬂgﬂﬁ 'Nb gSrSOHpcertam

onsi St ing seqguences | é%t
émBQdmrmitSt, He Si‘ﬁ?mllmdtmﬂuﬁ SE@d@bN@es9 oy cpfripé@n@y of SEQID

ggﬁ@% U s cell"\éols en%bod?mlen‘éut%? ng@qplt Ratkd wrﬂjﬂ?SE(% ID O 7 or the

receptors
agﬁplemenpeﬁcﬁﬂ@ HDnN@W hscerfauscmhocfammm, e, SNI Jedtvqagisl within SEQ

@H@?@ oaﬁhe %%'gﬁlFlgleP{:%ftSEﬁ Igi;\Tcg 2??’1&' ct%hg?ltén% diments, the SNP is

pﬂhtyé@ a@mud SE@MDaded1dyr the gemelearenpof S'EQ ¢D @i e [rofertaire

O 055 0L P PO TS E U e sz

N@ Wl] Ul(h| c%@th rﬂe&nlﬁﬁdlinhﬁtsj tie S NP mhl)catacj mithsn sEQDaN®et2 or the

t t tid t
coeakaant Shyfail NP B e bt dienll s S Atheechin sEQ
YRIN@H9Soreh€ estafleRieno BRERIDNG (3|9ym.t@hﬁmt drﬂlﬁ)dlmﬂnits, the SNP is

ri boso a enbodi 0

lasriat ot SERATHNDESE pEle cenipaint phRCRID! £y fab
L8BsHindifs, The S0 isTY RS PwihialBEER) Naerspetid @ngdentst SEQ ID
described herein. Type 2 diabetes therapeutic agents

& 38l t er pol ypeptide activity or expression of a
pol ynucl eoti de by a variety of neans, such as, for
exanpl e, by up-regulating the transcription or
translatlon of the pol ynucl eoti de encodlng t he

ypep , by altering tra essin

0
glip OR{ Y 6 Wthﬂglvexb@orhplt%g eﬁ@@eﬁﬁ%ﬁo 41 getcpg%ggfpresenge ofa
B yhﬁtl@@ud/ealhla%ah@le &htd@ﬁ{mg atSeIrfIeEdtewithine eqhatpe péleded from the

A CE SR BRI T —

RO} RERL HHRIARE by REEY BSINOBY! -G Wihet 88 Wh k@ dicbiprises contacting
expression, transcri t|0n or tranS|at|0n of a

rglaﬂ PR+ EhinedslHEbRI RS SPPBIE dSCTECp(pr  portion ofa
chEBl:J}Qel'e&te@ RRG] HRRr AP sis sy @@eb{@e@mg 1d.@ntﬁ°fedufyt9@cgsp NOS.:1-

eptide binding agent.|n cer

é’ﬁ‘@odlﬂmamr%plemﬁé‘fs OR B G A S5°bBY SR - NP S 1% HBder

Ifah @ bR idd PR bAdization h
E?gé&ﬁg gﬁﬁ%%%gﬁggizﬁuiyaypg diahet e HiybRdization has

tolqgrrag‘elmtwgera@g welyngcle dhq,qagu:éq: anchths 1so?ated polynucleotide;
é«ﬂ%geg %ﬁ’b?ﬁﬂaﬁoﬁh&e&kh%@d AN pdlyhueRbEAE ontaining 2 partlcular

(hg di'abet es thera euti c agent
aﬁelagémBNﬂP aasngiatedn(op nhgsseaedli wigh T ¥pe 4 iieb elt\}'spléPEESGHt in the

r% £l 83 Cglj?ﬁlé%%l&i Iﬁerﬂﬁgﬂhe b S0 &b AGRDs8lated! Pdlynucleotide is
ain enbodi nent's, I'nventi on additional Iy

pertalns to the use of a Type 2 di abetes therapeutic

agent for the manufacture of a nedicament for use in

the treatment of Type 2 diabetes. The therapeutic

agents as descrlbed hereln can be dellvered |n a

e . o o o ——r -
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conbi nati on of any of the above nethods of treatnent
(e.g., administration of a pof¥ypeptide in conjunctlon

W th antlsense therapy targeting nRNA, ad nlstr
@@maleﬁbf@qm@pmﬁeﬁaﬁgtqﬁ ¢ palrpugl ?Pt@érﬁjr‘ffﬁ%‘tﬁnéﬂl W’Elﬂe fl Gther

8RbbSENSSs SMRL AW rRGES, 'ﬂ‘i‘&s@!a’é@%ﬁ,@u@l@bh@é i Qat/c&ﬂy ant)
can al so be used. In certain enbodi nent s, u @
am[aﬂ ments, the

pmehme@tﬂrmcsﬁlemb@ﬂﬁlﬁ@%@sprwh Bhe 54BN III% 8
%fofa‘?@ eﬂo fl{e]gﬁf%tﬁg istd ?é'aﬁp@% idenReH Se %Blyhh@lebﬂ"dfeeﬂ‘eéeﬁﬂm the

Type 2 di abetes usi'n

mmn and catmélaaaftseleﬁn’@ pridigpigite amrl@ﬁlngheﬁféd% Jf Flce_smed
&ﬁﬂ&tf&'ﬂ df?hé gl}fﬂtﬁfc?eottﬁe eﬁgﬂtcntl tl?ensa u,anqiéaﬂer@rmed lising known

re ponse 't I cul ar “t herapeuti c "agent. "For

exdmnkentbﬂﬁ% or hapl otypes may be used as a '

phar macogenomi c di agnostic to predict drug response

and guide the choice of therapeutic agent in a_given

Thel présehtdhventionduttber pnbidel amathod forrssayinghiamee for the presence of

S t f
N T
@blyﬁhdemﬁdeawlﬁﬁanahs gcbad polymidéotite pem@rld%a‘tﬁ@q@@% selected from

{
S5O 5B b Bl SORLAGR I RafaP YU IEN G, UL B0 complements
whesqekices enfifikd by SEQORD. m&dnimommsu(gt)i) aomtadtingseidghmple

t d b t
g@éﬁéﬁﬁ Cgl‘g }2%1{67 ?o& gﬁ,]u%lﬁ Cé)Potuaon rogﬁgt%g&gl?))@rfdmaﬂog and b)
$§§&$$&fgcﬁl$eth&&wbr1ﬂlze'dobhasSEQ.lrrédJDetN%l said B3t amtisatidhgecond

| , dentified
ORI LSO O L0 P35 0By DB
r11]? 9‘?% bahple %Q)ne(ebiboﬂ&ﬁaﬁfdg e mbtﬁoﬂéreﬁitlnl?fore)dpscertbsd ,@he presence of
0] er or ene.in resence o en
SR e Re RRlOTIdS B Fatisg 6?@ L RiARH 97 F BRGFPEY té d)ﬁgelop Type

I i€ saRSLRE BePEmbb&inaae bt sald'iﬂﬂéthbd) saGbseparid pelyhindeotide is
IeveI of exp kfssion in stepﬁéb% W th

he
B ely 6APlemanEsY (23 PRISPT theFFBIERAT %%fﬁrc%ql‘(fﬁbdﬁoﬂsf In

%ﬁ@ﬂﬁ‘e? SinBHd MRS, %hfd%@t‘ﬂob!‘uﬂtﬂb@ c@@l@ﬂﬁses alnliplﬁch]@@n of at least part of said
embodi nent's, .the inventi n pertain

aemalmyiciegtid lagdnithasregiraettofa! e ] Bglemﬁ%o% is 99 or fewer
‘Hu%i%%@és 1ﬁ@éH3{H §r&d"ﬁ eith@) (4 @Nledt BD BYiRnAEd YOIR! Gd)rﬁigtulods?sequence of

th an agent be tested, mhere o] C
teamﬁ@laswd;ﬁr@ﬁtg@b@uuch@*ﬁ@q @1 @éjcarm ngﬂ éfy @%g %&Pg to said
g@}@ﬁl E%H a sequence selected fromthe group

onsi st ng o ‘'sequences identified by SEQ |D. NOS.

1 92 and the conpl enents of seg es identified b
SEQ carmempiagd WnSQ invgpdo Iy ra%h%f Pr? %P?ﬁ’g‘l%@f‘ﬁé‘? g%é}i)‘/?jpreseme ofa

%gate RiDdS0diRed @Il@n J)%e 2Ptk @ﬁéo%le& Be a@)@ly)ﬁlﬂl@l%bﬁ@é Wﬂ@rem the

nner I ch be useful for treatlng

cpcé)bewhegudqz ﬁpI@Eﬁ%e&I&ﬁ aliginekn PREResocipled vathph s 70 10cated
t\pl?hlﬂgll N s L frélnttﬂgvrgﬁgé&%ﬁm@fof tReRES Mentified by SEQ. ID.

onpri ses expression of ohe or nopre Spl.1 Cl

vM@Ba]m?@ o3d tlivsroretilerents pfﬁenuwewemmﬁqqi@rﬁﬁﬂf;m NGH: 198 the
g%lﬁgéb%gn? @gggtag{m%n %‘agtﬁgle Pﬁigfﬂ%ﬁéﬁ%ﬁ?ﬂ(ﬁ )s%éc[ﬁcta]h‘)ebmds to said

|pn}mdpt1dn bmnemmimdlmezat thetrhiesdnes ofiacohiiepilnepseriatadwith Type 2
tabl.e f c c -

S&i%l%eg%stllg a sgmpfeoﬁ%% é?igay daye&\?\'xrgﬁﬁ'oﬁﬁg %fﬁ%p‘}?gﬂybdeéhﬂ& e Qé"}é ted fro

vihe geiup ¢o|me1sqmg qﬁrse@mqnd@ identified b B QD ID aNPSI b ené @hq q@anplements
L Loy g the e wi

C ngﬁ‘\'éegﬂcé‘sq{iﬁnurh%ﬁ bgeq%ﬂ)dlq@k' f bt g é ?a{lzéd%&rc%ngac% theMRple with

nce sel'ec romt P
camaitﬂatodmghamﬁp@éhpalémbmés tocke it pdlipegtidy. BE@Oth @emh@@unent the
1-92 and the conpl enents of sequences identified by
SEQ ID. NOS. 1-92; and (b) determ ning whether said
agent binds to, alters, or affects the pol ypeptide in
a manner whi ch mould be useful for treatlng Type 2
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woOanisiisense” therapy in which the pol ynucl eot i BeTiE®2005/012986
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adm ni stered or generated in situ and specifically
hybri di zes to nmRNA and/or genokfc DNA. The antisense

pol ynucl eotide that specjifically hypridizes to the
RN Ca R BelyDmptidersiosiated iy [ ars? @ﬁEﬁFS lflr?e“aﬁ’@feyed“éﬁ’t‘l?dd‘& 2

‘Pﬁ]ﬁﬁg&a)t@é (Ecg}ﬂérlig[?%\%t 1@&3@4&?&'(%1’ a8e&uencbyelected from the group

bitingtranslatfon and/or transcription, Bindjng,of

CoTising B eEEnasnIdpna s BBt PER. 1oh A L CHIBA EPBRIEMmEnts of
fai i L@y iNYs..1062) i RkayRd BFRbStactinl theGample with an
g%@gno?hgpﬁggﬁgfgggDNA duplexgg,,gﬁfougﬁ specific P
antirdydhatopedifcalibindsjtopaig pelspertste t he doubl e hel i x.
An anti sense construct can be delivered, for exanple,
as an expression plasmd. Wen the plasmd is :
Tha pswsenthetnitionbse iedudes airpagenofneweyima@sample fpisthe presence of a
oI ] i Lo NG RRALe] A Hdddthe ¢

R e R S Gt e e group

ernativ anti sense
comsdting of sccaendee idenpifey hySEQAD: H@spd oBeandithe complements of

enerat e LV hapt 1.Q0 ' st
IR NI A e g e
aohhaclegetamingr B cmndigieg nuireopidt squprdedehich is apleast partially
enbodi nent, .t he pol l.eoti : i fi . .
SRR o st BECR R B PP AL eIl e s,
Baidlsemad polyaugleotideio nommpkadesorapldmentagniborpeast efdbedirst
thg;eq% ngdering them stable in vivo. Exenplary

RATPEFEYS d nol ecul es for use as anti sense
ol i gonucl eoti des are phosphoram date, phosphot hi oate
and pretiyihphosphboaneompalsegs cadenDNA f(rsemy aigscap8: for the

Pat ent . 5,176,996, 5, 264,564 d e
TN R e
€rioh tlRtrdup AsidistingpéddqyuengeitentfiedippsBQAIDENOs.01-92 and the

constructing oligoners. f ' i e t her.

speBist: fosserovasne R AU Kooy A Spfrace
(BheireNa) snes: BoRH8 DbsetABB)ynudhaddSt @inmprédiag a sequence selected
(Cancer Res. 48:2659-2668 (198 t f ich a

ifFRop s At ersisHiag i iy sFete ot PhaER A Q0T and the

W hIdreSRESH sl Ren2Bd ide@iid HPNAQ ID. NOs.: 1-92; and b) reagents for

ol i godeoxyrij bonucl eoti des derived fromthe translation
idsfeciiar Poi#ikiebe: may be used. To perform anti sense

t herapy, oligonucl eotides are designed that are

qQ 58 RBIBb A et kifRA @neothlngd aomainymepdlitieleotides which can be

anti sense oligonucl|eotides hind t transcri pt
el frBvEETPIeA R e IR Bi%?%g%%ﬁgp EARSAIPARG RSl of 2 SN
rb@%ofc[a?&iu(iof a6t @%c@ét@d‘)@vi@ﬁ Tihe2 @ﬂgb@@d’lldﬁzlte@tvitﬁﬁﬁg feauvence selected
sufficient conplenentarity t ) i
Vi QA thegs omeonEHnGiof geqalegffeaBfeétlgﬁfgfégﬁémsf\g@-ﬂr%ﬁf{dothe
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conpl enentarity_and

es

[ . ) the length of the aqti eqfe _
oPhigoranshieaniiudics GhishrcaR by DN 21SBhHEFPIEHET the presence of proteins
iz ' | Gt i heaRas& R PFRRE hes
Vl'a)éﬁ%iagﬁz('o? %gyésh%?ﬁ@@ Hb '1“91?@% dfab8e{Mhea $yah

ay contain‘and still forma stable ,
dbrrexcleptdestaonpiining an sllelpaf £ 3NR appagiatse)or rpfassqeiatsdd gvith Type 2
iN.idg art can ascertain a tolerable degree of
m smatch by the use of standard procedures. The
ol i gonucl eoti des used in antisense therapy can be DNA,

RNA, or chineric m xtures or derivatives or nodified

VELS ! fnos ek pthdt €18 tah an@leidual
S e B e T s
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€ s 1 i i d with Type 2
h{%glg%f?a% 119%1 %%\élﬁe lsﬂt%lztg"dll g%%]ﬁug%e:)?i%dg@sﬁgfﬁ%ichaﬁ u‘glqe P

ot her appended groups such as peptides (e.g., for

targeting host cell receptors in vivo), or agents
facilitating transport across the cell nenbrane (see,

o, ~ o, N
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hybri di zati on triggered cross-1|inking agent, transport
agent, hybridization-triggered cl eavage agent). In

woeondsaicsrognbodi nents, the anti sense nol ecul es ACEEP2005/012986

delivered to cells that express: polypeptldes

|an|cated in Type 2 diabetes in vivo. A nunber of :
an be. 4 LRSS fide in a test

R B R e e e B B A SRRy bl i 2 s
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a ens, expre 6 }arget cell surface) can be

Y%?éﬁ C%i@ﬁ%h%f?%%rﬁ§q’ ‘ternatively, a
reconb|nant DNA construct is utilized in which the
anti sense oligonucleotide is placed under the contro

f a stro er_(e..qg., L1 or o dd
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diaBetpadd £dtlscapeiblity ® T)fpetZI'thaHdtanﬁ an nrphwdnalocfommﬁaimg:ql@mmmnd
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Tk 8RS, qrxﬂgﬂ‘&ocﬁ%n{ﬂﬂi@é shyenpigefoe bhe bf thast-aitk haplofypestshown in Figure
mRNA. For exanp a vector can ﬁlgﬁ% duced in v

ZLhes, He prFent e SRR S8, LEPOATGT QPPRsry 4 ptepRbility o

Tgﬁé‘f&%b&%é 19rthBd1@faiu§r' bl s ansieo dFNAcre&uieh f@ iMeivtdaalsedth a
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usrRptREiy fo SR haiskemSERPEEEE L8t | bRttt Type 2
BAb LS ENRL AN m BUCH oY E 64:81s8ing B tHR G pIIMFICE bt vadintBigure 2.
recoﬁglnaﬁt Dﬁ& tecﬁd%logy agd nethgds standard in the

art. For exanple, a plasmd, cosmd or viral vector

can be used to prepare the reconbi nant DNA construct

gp@gregéﬁe e absréhE@éNE@gaﬂét&ﬁ@ tnay bk BéterrhiRd biy y8Gusshé@ods,

rnatively, viral vectaors can be use

ipelusling, fesl exainpleenting preyaesr peglifiralioneot muﬁlewgrﬁ%a&e individual,
?g&}dﬂh%tré@ct ajn(iﬂfsfpr)fstgl@n@r{:ﬁ%%éﬂt? ngfylyﬁ%%}ﬁﬁﬁ ahéﬂzﬁﬁand/ or

tem’ca ther ‘e di ment of t
saquemteiapplysismal | doubl e- stranded interfering RNA (RNA
interference (RNAi)) can be used. RNAI is a
post-transcription process, in which double-stranded

Ritethed ofidieguisireh, suacritibdiguentms getiatices igenidivideHcogr
?r]g%%él {5 hlel@li’lagshfog %%%lcgpﬁ b(fhtg %QW Hgﬂetgg 1s taﬁ@ it AAA! &gnpnslnc

mtﬁﬁmg@@alifﬂﬂﬂ)ﬂaﬁde Isze&ple K0S $a1c&\mdunéu® qnddﬁnnalyzmg the

00-50
e S e e e e A
insar pdrigired, haeeinthbyrasefaerod ﬂmehapl‘otyﬂaeuomreepundﬁed) ¥ suslcﬁptlblllt}f
nf qﬁ&d%nent the invention conprises a short
b EeretPhgShucl eic acid ("si NA") nol ecul e conpri si ng
a doubl e-stranded RNA pol ynucl eoti de t hat
down- regulates expreSS|on of a pol ynucl eoti de

L fied in.Figur :
e A
TORS1 8labargs @f arsiegiveR@ESR prekeddd dongytisinyg ﬁ@tmg Iﬁlulhpf(é SNPs

1-92 and t.he c nts. of en t b
L e PP P B B YRR AR0LE b Bl e
blmf@ﬂitiﬂw t& tlfgrpé 2 aﬁset@@ilnya&tuﬁHﬁ(ﬂdad@ﬁnpﬁ@nﬁasmngcnsltlpwﬁi@s

A AT i A
@%@@%Mﬁnﬁh Wsé@ﬁgm@ﬁ{&ﬂﬁﬁ@&ﬁab@tes[lﬂbh uﬂilVl‘dhddCCbmprlses
are incorporate ere r e_in._t

defesting iy tlpéf‘oS%P%!g?ntfflrfg 1&5 @5 i o gééng(g e heniior g 2
BtieNEmbe et dnitd, ek hBthad seastentisehe shreptiilmib msypgz dispetes in
consi sting of sequences i dentified by SEQ ID.

1-92 and the conpl ements of sequences identified by

SEQ ID. NOS.: 1-92. Endogenous expression of a gene
product ~can also be reduced by |nact|vat|ng or

o o o e o
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regul atory regions of the gene) can be used, with or
W t hout a sel ectabl e marker and/or a negative

weebwmbatbe nmarker, to transfect cells that expCes®2108012986

gene in vivo. Insertion of the %mm construct, via
targeted honol ogous r econbi nat , results in

na ion of the ene The I.
DR A SRR ot BTy I By Cr o B 5 PR AR N Qg 65 & 674
$1he2 raBdl d/6F6® | Ith)thét éﬁhb/dzilmsm@ghammm@faieearmung te
as descrlbed abo Al ternat.ive

HSFRPEPiliEY gl e al&%ﬁs g @njimy }rléi&lgl)él:a F ﬁsgcf zecgllnmnplgpple SNPs

ehiRd intsarged edoBonPLMaeLE , LEGOME £al/:088. darehsinksdddiments,
to insert a DNA construgt conpri sing .a. nonal tered

tha RESER AL aé@ﬁ@ol}éwckﬁ’g %J@rﬁpqag}pé%qo Haing gme opmage at- risk alleles in

g{ute' 198 astsg%%f by e:dhtmﬁe@hman?plg@ﬁﬁ prébd piyaeldotidasthat are
descri bed ‘above. anot her._embodi ment , target ed

tmg@t@SYﬁOéé@rﬁiﬁ?MWW ©ficbe used to insert a DNA
construct conprising a pol ynucl eotide that encodes a
pol ypeptide variant that differs fromthat present i
b dmboﬂdlm@nﬁ&a%tll%eét ghc DRI derHRds kBB S 2 T the

%)“:fnolg Ngja 25 elql%ﬁgln%ﬂoﬁ'irg%ﬂs NQJeast one SNP is located
yrl onu t

e "sequences conpl enentaHé t he
witkyinl SEEIQ)H@/NQ;g‘L@m tii¢ caanplembiet PrSEROLENCaAd/ rcertam embodiments, at

Qsh ang Sﬂl?r an%atéf(ﬁ{%% S%ttgglah\?dﬂ £alr 1Rl E&iﬁgl%%ﬁt &FBSEQ ID NO: 35.In

ven SCri € gene 1 n tar In

tdn‘mlb@ﬂbodl(rﬁae, ydemst and SNP Hebented within S&R2 112 Mb ép or the

ﬁ{@glaf Of(%@ %%g%z %31%11 %gté%}ze)rﬁge d‘ﬁgg%(it ?éasfﬁclne JS‘NF‘IS located

1th1a1ﬁﬁyﬁ3 N ]42)01 816)5;0115p1€ﬂ391912()f)SEQa]]D Néx: 4\1\A‘Imm€trtam@mbod1ments, at

e g SHP ¢ e S TR el B pat bt Ip o 1710

é‘e@ﬁub@nbl@didlehfb &ﬂl&asﬁaﬁl& PP dtlb caedofvithinsSHARIHW O 36 or the

B B 5 S B SRR e 85 P o

Wit @@Hﬁ O ot |tM@cdrh§18tmemC¢ﬂﬂEﬂl IGBSNCFU'EI Ineferimembididements, at

anti - sense tech I qUes mcecro nject
Gt poesoE nbracaredts sCEP A ShEbrERERalhs i D NO: 62 In
M&?fﬁe&B@dlﬁééhksP&tﬂe%ﬁ Bn@gItIP uslgaa&@i Wéhi{m SREYED mi@ .0 ORNAh©r
nucl el ¢ acl sequences can e use O I nves
A Ak Eie g Seardegtony’ s 10Gted
913?’113 Rich.Ng OQQH@L&R%I@Hlten%f S Rlilabet @sangnbodiments, at
uc

condi ti ons

tech b til
equoneaNPm@ca@@wx@amsmg@ei@n%%g@%p%%ifér?eatu@%@?@ﬁgé?g 8.In.
Eé’r%ﬂ‘g%ﬁ %en?eﬂlts”ﬂ 18ast EH@SIQP L yiBEGt LML BESEQ PO M®iFaSr the

rapeutic agents of the |nvent|on descr.i

templementof 6 I 262 pdr I eatainarabyshmentca deaseene SNP 1sqocated
%ﬂHR]%%C% 19R0: Sé*'o'i‘ﬁf% Forﬁ@%n@gmi@@ {@NG) ¥5. BUGEain embodiments, at

conpositions t ri se nucl eot i des
hamoee SNP m}wﬁt@d v then &b@dDu I‘éOa%eh‘dms camleanent of SEQ ID NO: 9. In

Fﬁg%lrf m % 'rrf:e%ltsl ¢ 1855 GRE ?IQ l%@e[téd %thfﬁ(%? Bdder %E Ehe

arnaceu acce carrier
tarhplenhert dsftSEQ1H1) D2 Gnkn ca:n'@hradmb@cbmem & leadt epeNNP odocated

nektgifba%ﬁcg ﬂgﬁn\{,& g%%rotﬁgtféng %lgﬁ%g% Sn 5 agﬁek@ I{ T'Ig%%kalﬁgﬁlm)glments, at

ragtpat SHiPds Wicttad phdhimBBQUDi Nal 9 hoiniha mmpmamm of S [IQNO: 91. In

f h d t I t
S5St ERREETI S B PRECATRERA R NOER iR
acmipleﬁmemsmab N@cﬁzalmcrertagennbochmen‘csoartdaist tiheeSMP isHocated

| SIS GRTROUNE LSS ADST RO ARe SOIPAS gibodimens

@b&%neswpnewc@@aamﬂn BBQCIDtIﬂ@ 6D0omihs ichinphesnendof SEQ ID NO: 69. In

PR P Rp BTt EORBA PRPE BFUA PIE TSR otk Beot

adm ni strati on. Exanples of routes of adm nistration
i nclude parenteral, e.g., intravenous, intradernmal,
subcutaneous oral (e g. |nhalat|on) transderwm

N o o . o, .
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adj ustnment of tonicity such aslﬁodiun1chloride or
dextrose. pH can be adjusted wi'th acids or bases, such

ggﬁng%% % %@mm 8% HE) Smgﬁ‘% AR d&;lﬁaﬂég&e S]]\IP is located within

JdEQOBHD: 20 Sﬁ/ﬂﬂeﬁlﬁ@lwﬂienmlf SEQIID NOs20. In edrsaxmadbo@ﬁnents, at least

| | |
Ot SRR eicaet b TR TR e e SHREREN AREQID KR8 1n
CWhahmibRHBRerS |atlléhﬁbne SN®iisjpestsd mlms;m ﬂ)ei(i)i H or the

owders for _th raneous i
et ot SR TP ofh gL PR ot Tt g Sh fBeted
qumu'i‘ SEQW@WI@”ZLZ @M’h& @@ﬂn@leﬁ&hﬁ bESIQ IMAN @JC@ In certain embodiments, at
p ysi 0 |ca sal i eriogfatic vat

amr( s 1qugfed wﬂwﬁ@ 79 Bhige ﬁﬂﬂ’tPg foen g 5@@13 NO:39.1In

%@Jtéﬂ%n‘ﬁ%@@lenté Nt RO NE 3SBSs locﬁﬂ@@ WeHPSBO TDANOI 33 or the
steril shoul d be fluid to %h ext ent., t hat ﬁ§§¥skmamd

§9mp#@a@t|0f§mé§?|1‘§@s53 e cortpie emBodmant 2 URIEP T
CRRHL 5O ne 195 TRPUTHRCH bR 058 KN AN @B, Must  be
preserve agalnst t he contan1nat|ng action of

m croorgani sms such as bacteria and f The ¢
danetsenangbedseithoinventipe p diyBh2 %&Wﬁﬁlﬁ?%ﬁ?wﬂ; {emplated

n@{p@? cﬂ\%treg% tlfé?%ﬂkﬂﬁ@ |a%enQ RhyBé arl ﬁ@ht &?éﬁﬂﬁﬂr@ (e. g enhances or

X , and Ilqu # eé | ene .
ghlylbdb pcémptlﬁeathn@)m lon @xprgsstoamnte DelvprGicadds HupRiggng

P glo@gp%aﬁgnt [l el¥ir £20: DENPRI LA vﬂﬁgn afs@c[ueﬁ&’i{ﬂ)dc@ad fym the

“a coati°ng such as |ecithi

b emvaivtieg of seqhemeql@mi@di parhQ. dpeNQSz e~ %alﬂw@‘edﬁg’é’lements of
Of 19ensc 1d§ﬂt95¥ed%ﬁ @% 1bhRO4S8-@f okl haskAREBde polynucleotides,

ven 0 action of ‘m'croorgani sms._can be
aﬂﬂmpedesbsecmamsobmdmta batetpepHiddmineticarfipipp REaiemns, prodrugs,

age: for exa ,
aag@g g fes, agentst #f Fﬁke‘? ¢ 5%5?1?8{2% dex Eesg‘lf) bag(n"i‘t@ %ﬁaﬁgﬁ@ﬂlﬁkf}t} ofa
qﬁﬂﬂ&’pudé endoklbd bﬁa gmﬂ O’rq:hnllwut:botlmq)fah@mvg@m@h|agents that alter post-

0] | 0
rfgarﬂ?F?BﬁlonaLB‘}%F%" o’fg Ef‘gnﬁ glrc%{%ld%% J!eﬁg %Pﬁglyﬂﬁcleotlde of the .
clﬂm{iini; agmts tHﬁtdllﬁﬂgﬁetaahsmfmtporbypepﬁdt Weh |arlqi1edmab$@t or receptor,

ns can.be br ht abou
cams e a e e ety s QbeaREbY Sk AR drboiicleoride,
e R omak. Ul dattainreitastisantas the amdng@h ahsq) mlatst t@rphaemaceutlcal
i nj ectapl e sol utions can be C
s 1076 CCBABOURA I Tgns SLs g ha Al D HETRAHEREAs a
P@syesdtied@nor anti body) in the required anmount in an
appropriate solvent wwth one or a conbination of
i ngredi ents enunerated above, as required, followed by
filtered sterilization. Generally, dispersions are

P{ﬁﬁazlf &Qbé%%s thlaepaﬁp;ra@tmt@ @?rt hleer @»@Iylgvlﬁldmgpwmdr éxptressian of a

sterile vehicle which contains asi ¢ .di,spersiof..

nelyiraleniige bre VRRe |0? BBY AL %S%F etirhipdY f‘%ﬁ#k‘ﬁ‘“n the

eﬁ&'ﬁ@%ﬁg 168 0 ARSYBatiohlb Sinseldatids beddding the pdbpsptide; by altering
aration of st ri t abl.e solutlon

e
ﬁﬁ@%@w npﬂé‘ﬁ%ﬁ{lg ght hSrPQIY\PSé ]ﬁrﬂ)é garpacrlption Oofn?)hcmg
L E8a8; df by nger‘f@i‘in%%ﬂ*l ﬁdl?ﬁep@d@ @&'@ﬁ&t@r ek, biﬂbmalﬁ:ﬁg Methe polypeptide,

i ngre i ent’ plus any addi

onal desire
aOID‘Pselvmdmglty aneet pAYRIPICe e gtags N@ﬂ“ b gP@B a?frmteregt) by
ngﬁ&q Sf%%dle&ﬂl% tH€ Q\?r@ds o, trakdcHEBoRBr trR@I4tioH dflaqmlyrﬁfcleaflde encoding

arrier can be encl osed | ge

cﬁmmlsespbde,@ohpalée%dnrqﬁ%%wtlamoagéhe ypintide EF%@% and a
% %hlg S adm nistration, the active

ng% g‘can @ T ncorporated with excipients and used
in the formof tablets, troches, or capsules. Oal
conposi tions can al so, be prepared using a fluid
carrier for use as a nout hwash, wherein the conmpound
|n the fluid carrler |s appI|ed oraIIy and smnshed and

T T Y, 1 .



as colloidal silicon dioxide; a sweetening agent such
as sucrose or saccharin; or a flavoring agent such as

woeppacsiont , net hyl salicylate, or orange fl avecrmg2005/012986
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For adm ni stration by inhalatiog t he conpounds are
delivered in the formof an aefbSol spray froma

pressuri zed contai ner or dispenser which contains a

suitabl e propellant, e.g., a gas such as carbon

di oxi de, or a nebulizer. System c adm nistration can

alrse@rtain émbcsdlaﬁafwthaslaa\kenobn brsanpsnﬂansmj a medwod .of Egating an individual

EONF TR [y PECa T B B doh gt pes STt Reent o

t he if ditvidubbibi aQBeraﬁbL&ita@}Eﬂ@cﬂwﬁrﬁomte Iy ee‘rmlmleﬂnbo&mmmm the Type 2
and i ncl]ude, for or tr

t he
dibirsBrizee ShC st g ke b B B et GRS % disbetes
ahlefhpdeti ¥aht Q9. an’{argaﬁsnumsﬂhmadmordnrﬁéﬂtatth@mvembrbaldmonauy

SEEO8 ©ont B OlRP Ve ARG RafreRHAF AP P PR npRgire o

gk EmeRNBP URIS tBé GedtaleAtibAL R 2 diilﬁtésl ntnments,
sal ves, gels, or creans as generally known in the art.

The conpounds can al so be prepared in the form of
suppositories (e.g., with conventional suppository

basemepipelitiafym R Ritibe & heRlifcafibReleli@rydCRrd @@sposiion or alone.
retenti on enenmas for rectal dellver

e FboRRIsadmipsterc SV iemaa o nes %Pég%?@tﬁér@atlwl%fﬁlssue The

C@fefdp%ﬁﬁc tha%s Mhte p@é&ﬁc@@ by b Reri&p aPoeas, BQRIANEL cHedfiédl synthesis;
elinmnation fromthe body, such as a controlled

recembinang pradustipnAnd imiETARICARCtiARpledn f dragpgenic animal, see U.S. Patent

NG 2878 @@§ Wl Ricgde Al mes: oﬁa)fect{ &d¥Bin by reference in its entir ety) and can

Blodegra abl e bloconpatlb e polynmers ‘can_be used, such

ake @@hwdgnmb\prcmrcb@éth@ldé ngswh iraie ey ilgeddition, a combination of any
P RAeTh ti
OB IPAERERPAl g ERhLAED, sRPLGEHAGAL g n conjncin

fwrt hman@mshewnﬂ targetingopRieh rdministnsing ofjaifirpteplicing yagant in

a . g ok Plandalso be used.

RSB B S AR AR RS GRETRE Rt e o
Li posonal suspensi ons (|nclud|ng | i posones targeted to
infected cells wth nonocl onal antibodies to vira

|l eegit%ﬂﬁ%mg&ﬂn‘?e!n?s t}E: ﬁfjm@@ntﬂglaaﬁ%%U Egég theth ds of monitoring

acce e carrlefs se can be prepar accord %

t memﬁeuoxﬂ:seds mﬁVh’Cr&p@utlh essatsskithe mgentiomn drethgrtreatpent Of ype 2

g %sluligs P‘{jeﬁuagl\r/ aré 'érgbhéej ?: @Eﬁ&%g?ﬁcatén%%ﬁw%&en ¥nvent10n 18

pas fmtte paédla@mmnéwtdmhsrespondo B:aegparltmmltlr therapefitde ageat eFor example,
dmi ni tratlon and unifo

B PmbeBtabty Fpaifit ¢ B Elte@osfiJe fREho R R Bfeiqe gros

Ufdspenss dhtl gdidesheictidiarof thlmp@ms afart uu h giveul b}c’emtlualo be

treated; each unit containing a predeterm ned quantity

of active conpound cal cul ated to produce the desired

t herapeutic effect in association with the required

phﬁéﬂﬁ&ﬁ&ﬂbb&iﬁien@aﬂfei igventibh@enpias td & arthciofiidemtiffieg an agent that

e unit ms, of i he |nv ntion a di.c ed by, and.
S PRyt adnb ToTeo R itiitenalerss SEPRtw R Wit Type2
t Bigbaed ¢d&ﬁpﬁﬁﬂ@%hm5bn@dtﬁng hgopantlectideawith hetgpets betested under
ef f ect to t he achi ev e IlnH{atlons

dt nher e

FOORs o BT IR EHF g B BE N A A P B LT Al of 2 SNP
t Elﬁoélﬁti@@mpl‘y;ﬁh dlﬁtﬁﬂtééll&é@dd&mtﬂiha seqli‘elnee gel@edddrom the group
nol ecul es of the | ve nt o
VERRSHFIBE R BPIYERTFS ] ﬁé@& Rt A EomRlsmgRYs of

VeGhencs GRAtiaed Bp BEQGHE NO® 1295 4Rl €Dta Mm&t@re@&ﬁﬁpkﬁbly linked
i ntravenous i njection, dn1n|str é£ ésee b
P ®FPONET 83128 asw;ncothe &9’ SFRISESIRD 9DF FPREIFT Bine T the
(see, e.g., Chen et al. (1994) Proc. Natl Acad. Sci
USA 91: 3054- 3057). The pharmaceutical preparation of

the gene therapy vector can include the gene therapy
vector |n an acceptable dlluent or can conprise a



pharmaceuti cal preparation can include one or nore
cells which produce the gene delivery system The
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cont ai ner, pack, or dispenser hggether Wi th
|nstruct|ons for admnistratio Kits are contenpl ated

erféﬁgt?ﬂe::g%e%ggm}q srr%:gsgrgé) %@ﬁé l&%%%?%ssslloﬁo{/oft th rerPo:rter gene in the
WE&ntOoMhEHEk; Al (HNEdMpatiad the leveisyfexysesstan i 1a step (b) with the level

particul ar Aru treat T etes,.

A PYEIREO D 9%@2%535 Sifferonges’ 1331%%%{’ XPb%fme r‘f{as Ajeted by the
Eégond equally to the same drug. Mich of the
differences in drug response to a given drug are

t hought to be based on genetic and protein differences

anong individuals in certain genes and their

GQLHRS PRBEHAg R k@Y entioH R rRIR 36 B imdtivdeof 1t1aﬁt1ft;fﬁlfdl anegent
particular SNPs, ha Iotypes and %gnes t hat

ar
agg@ie o digating ﬂyppy?p@ta etf COpRTEIg: ﬁgn@&tlu?geﬂaolgpudeottde with an
g&ﬁrtg bk Us@ﬁeﬁ Hirdktn A8 PBLy %uﬂ@dﬂd@%oﬁﬁhrﬁ dlo M identified in Figure 2
P

are related to NPs, ot ypes,
avmca/S@rPy lgeateds withmegeserdyensic sfl rrdrCf % e&t?dlptcﬁ pig %f%‘s Segences

%J tfﬁtea LYg s sEQ tﬂ? q\‘iespﬁbb eRd ﬁle%ﬁﬁ%rﬂ_éiﬁﬁoﬂ sleqaéracJaeMeﬁuﬁed by SEQ.
FIsk det er m ned %ﬁSUCh SNPs, .hap
R

I
dDdN@}S @@@egnd @Jr) detgsmining hpthgigsaid %ggb@gﬁ@ &ﬁg}y ,Sorrﬁg)g?cts the
3)%1 %%f% §4d B 4 En 8N H1H?{vf)§lgtlﬂe\ﬁ§eﬂﬂ"f0¥ hesen jeendigbaro
o not have artlcular al el es of said SNPs and/ or
hapl ot ypes. Therefore the SNPs and/or hapl ot ypes of
the present invention may be used as a pharnacogenomnic
I ! Rt e e Geef& of the agent - -
e e i e ¢
mbqﬁlsmmpresaomt proelof WOrMRPHEING VRHARLESH éhaéfifféeétnil gg%gén quantity
Qb g )i 8lReb8&ce of the agent.
S L0 gk bt SRR ShguapEyd BRab g i esen
gene associated with Type 2 di abetes containing one or
nore SNPs sel ected fromthe group of SNPs consisting
\%nt RS ¢ I%Ps'chmg t%lg nevgntl Eérgﬂﬁsetoja R&hed %f fd’eﬁﬁfy’fﬁ?g"in agent
o g, expressi on of said gene
aduiteble tfcrretatantagﬂ“ Tpé 2 Idt@&fed c@tnprgsmgrﬁaj) wotasHnE agobipeptide with an
| evel

ol 00 T R RS REH010 30 ek g

d identpfieeldh etgmg 2tohe StPflectiéd/eitios sofuencgselegied from the
therapeutlc agent t 2
Cﬁﬁﬂp F%Ié%méle rog %ﬁuﬁ@cels bcr nttlﬁe(? 9)2 nI(l:j;fNoC?_QI gg‘; e%réﬁie@lgggﬁlﬁlements of
Odeqi®HcEs 18E~lﬁt$ﬁdddgﬁﬁmy. T, NS 16925@@ @) detesmirgng whiethensid agent
} tgreld a oﬁ?efg,%g% {i%évoi)gﬁgp e n (éter]éarllr?e? gxgn%he\ﬁgulg%e%gul for treating

'ﬁ?é 2 dth&(ﬂesby\.ggﬁ@ddrﬂﬁe&l%thelabﬁﬂe mlethods atdtaéero contemplated as well as
di ment, a nmethod for redlcﬁlgghthe ef fecti veness

oPhagmgrepéica tqf’?é‘fl%i’é‘é]@t’? Eo%t@‘{ér‘ﬂg UL P9 r eat nent of Type

2 diabetes conprises screening for the presence or

absence of one or nore haplotypes identified in Figure

2 Ano er_applic the current invent,i on t
Stahy b PERPRORCHHE AT BE R T i in Fiblre 2 ora
' NP ta/c%edlvﬂthfﬁr a@e@eﬁte&e&ea froAn ?té@aﬁlle c@&lﬂs&tn\glloff Isrequences identified
genetic _variation that ni fi cant
doesieiD. el P2 and Mesrmmindets o Ebse TR By F LR e In. wos.
a?«@@% fide@ ?111 l‘%t%@rﬂsb’dﬂ{eﬁébyqﬁ%ﬁ’éﬂ the pslyﬁﬂclemlddle administered or
pat hogenesi s of

ugeRerated {1 ape steralin Bromi it SRamAACk apdar POl DNA. The
%ﬁtﬁleﬂserp%%tu'd\é@u&@tﬁahﬁ)e@iﬁ% bpideeE®She snFENARmAAIrdaNA inhibits

e protein encoded by the seas ne  def S Ay il
r estpaessiomiaf thagp el epEide g};ico‘gigfi Wt @Eé%r #I}?&ee. ., by inhibiting
bi ol ogi cal process of Type 2 di abetes predi sposition.
The proteins encoded by such Type 2 genes or its
interacting proteins in its nolecul ar pathway may
represent drug targets that may be selectlvely

T | o - o, . o



associ ation but which were discovered to be inplicated
with Type 2 di abetes by SNP based association in the
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Genes Discovered To Be Inplica g_ln Type 2 Di abeteslin
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etc. The sanples were coll ected by Genom cs
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' &ﬁﬁﬁﬂeﬁ@htaﬁ‘iﬂffﬁﬁi theddngtfaberhe éﬂﬁé&nmﬂ%&naddoticﬁg Generally, the longer
controls)

d [ .
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basedilBloveVs stdble dsplenR tiglek, ok tha@bemay be). @mumdn the art can
controls in order to av0|d E%urlous r.esul,t
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CiepiSoin 3 A AREF S PAOROICR O Fhe Tt Sai T greans
genetics studies, this neans that case and contro
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genone, with the exceptjon of r S in
{ R ohgiclegides used t%ﬂéﬁﬁﬁfeﬁ&%@g B ﬁdﬁg g@d PRIRAR mixtures
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b8, AH8RE Thr éﬁn{ d}wéwe asbilileofiRé ireidcaleahybritinition| stc. The
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test for population stratification, the data was
analyzed u3|ng the softmare progran1STRUCTURE 2. O by
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of popul ation structure: Extensions to |linked Ioci and
correlated allele frequencies; GENETICS In Press;
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Structure Using Ml ti | ocus Gengy Hype Dat a; GENETI CS
155: 945-959 (2000a); all of whi'ch are incorporated
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e FPERAT RPN (e dhares® ERART Bham ey pregent
Bir g sheidnalfelgy mR 01 Paatekanple, Ofectdread 6 irgenbsedvri whp such that it is

e an Iyz r. SNP dlscove
by BB § 6 e S Abe SRR TP £ FFGRAY IR Re a2 vector can
Deheed ksiforRhlalrfeedsthé SRBmosdhellyaintagedted, e lcaryads yisias basinscribed to

i scover SNPs int e ets tha
P @v i RS AP P ey TGRS E PN HE e Rgpoinant
dDmeﬁetma@% GANhERbdPepdaad irohs artl Fbe exmiplen ;dasmﬁecosmld or
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S sectorenrke useh FypPieRys thairomg ’tﬂaﬁ‘a regued! a%é‘n €
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5“? |2 &30t R B 1R WE Wi @ERIIB el dthnlibd RRG) 8X0RoQced, B sequence-

nber o exo S per_ gene ranged from2 (includin %HQ
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generated, and priners designed to anplify 999

anplicons. Exanple 3. Msnatch Repair Detection (MRD)

MRD detects variants or SNPs utilizing the m smatch

repalr systen1of Escherlchla coli Nbdrlch P.
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2259-53 (1991), incorporated herein by reference in
its entirety. A specific strain is engineered to sort

wea 2pe38 transfornmed fragnments into two pool BCTIERI®E/012986 .
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carrying a variation and those that do not. MRD has
been descri bed before as a nmethdgd for nultiplex

vari at i scanhi n a : L., . [ .

05 RS EnpRoy i BHE R tiston 1) BB T TR dachins of
W@lﬁtl@ﬁﬂe@ﬂcﬁ)’r StbddMekein GENEdrenddin kBgis ﬁntilr615rY 64 (2001),
|ncorporated herein by reference in its entirety. MRD

is used in conbination with standard di deoxy

term nator sequencing to di scover conmon vari ant

dhllembodirh&R, @k ideheoh c@ﬂpﬂbe@falshm intkifeting whuddic :R@?(“&NA”)

reactions using pooj.ed r.om. ation
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o‘i"’ dBIoghr embedimtie dhe B eRiiT SORPTEFS 9 %‘Eucg ﬁ*@&‘r é%‘%PBSmOHS’ and
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Di scovery in Pool ed Sanpl es
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pErotressousexpresson ethugamd produchean dsikbaokedsesdryrivadiggating or
h‘g%ookld 3t 9’ qgaréjne%@q{tsgpgmfwfé HLlB ?Jr &t W@@%E\'ﬁ%@&nbmatlon For
| congare se tefced forward
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EDNOY Sonistrtiétpeid e géted Romologhtaguembinatibn,oksudomn &iagtivation of the
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tations in the BRCA, exons. These DNAs were th 57 leotide th

ptﬁép@@lﬂdﬁog gembauskayfo asertq RINALoRSEIGHFPBEIIFIRS gypeffucleotide that

Rl Ve St oM agkrat frond ARGSeht i @@eenci es.
ﬂgggk%%§#§§%£r% then enriched andaggguenced VRD
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as 1% frequency with conplete rediscovery in cases in
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human B atlons t here are ot her racti.cal ISSUGS h
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mul tiple SNPs occurring within a single fragnent
(typically fragnents of ~300bp are used). Secondly, in

woasmseytoen conmon SNPs are known to occur, PCRCPEPRWIES12986

can be designed to exclude thes _SNPs. These
l[imtations are to be wei ghed agai nst the prohibitive

‘flﬁjesf;e C(Plfl ta§§é1 l&ﬁﬂcﬂl ok @cﬂf}Rgﬂ% dg}éﬁérﬁll}pr n% cl Hgfzb’dngé%@@g Des.,

prcal nmanner
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SR USSR R B SRt RO o v
d@ti&bﬂﬁ&loﬁbﬂéh{ SFBPr 2 dﬁtbeteégig@ r&lﬁqg e(fto:chueﬁsmsamh?hn chﬁl'Ques‘ can be

r 1 vall da s from
Wbl Bt iig AR bE 0GR i Shilon s G g s,
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eRleapiaceHicaly scotptablg cmpsr Vs EFIfLE e RS gana solveris,

ViR MedihZ&atihQThikidateB AP a NG fral Sidthtst REtoh&NGdMbsorption

of "t he gene was, neasured by si ze of ther

? %rgn bet vveeJPh ¢
delaymgsgenipdaryhalss eamizpbie vih pharmassntcal pdmudstipdiqas [he use o
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he 0|IgOHUC eotid pro es inthis process underg
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enmpoanilecd He|1h¢0TP@Hatﬁ§169§) tthhaom@@@m@s in an
al l el e-specific manner. The gap-fill process results

in an inportant internmediate state in which the probes

are circularized. This state allows a selection for, o

tmﬁlumamt@emompqsﬁm@r@@hq ipFentiomris faymudatethtrch ecpaepatible with its

K

HAERALE Rt Ukl RO RS, L SERSS SRR AL o

aaydnitéraled. gumtr@eg@rsemtnadﬁmlmubn@aseqmmrahﬁe@ inhalation),
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st She s BerAT A0 GG, R BB ER I S Ssgorbjc acid or
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whet her the SNP i s honpbzygous or heterozygous for the
gi ven individual, and the two non-allele bases are

woanpaxcem3t o the allel e bases to neasure the spgnalP2106/012986

noi se for the probe as a quallbx control check.
Exanple 5: Sunmary of Allelic Association Results

oules, dis
B T B U AT R o hin oy isposable
SYrpiges @rarn plad@f@gﬂa andlmf@legﬁs@fpﬁﬁé“— results fromthe
allelic chi-square - association test (2x2, 1 d.f.) of
one particular study are shown in Figure 3 where a
nunber of SNPs were found to be S|gn|f|cant at p0. 05.
Bharmyiceudcal sumnesiforsfsuithde Ganvegiphle uasiaslky gpt,e@}g aqueous solutions
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RISGOrERIEn G eHuc b Squar e Dae g Ao BliByegkesents, for
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The aplotypes(%gscrlbed Raéeln are foupd nore

mrastyiaTeed 1 WiLhbe drirdhle insluge 1sRtonyreentsaioz 5E4TaRLe RS n
?Bg"a}&bgbl@gﬁchvﬂs%‘itoﬂé&%ltgl %cﬁ@ﬁﬁ&ﬁend%%ﬁ‘%héjtd’iﬂb&mtlon Prolonged
hapl ot ypes have pred |ct|vE val ue for ﬁtln

vpmpfzomp%éﬂ@gctéb e aorggg%w BT P byoueht a9t by inglugjag i the
831{189 'aM' ?&ﬁlwhﬂhnde@.ﬁ/rs bRdoRp ], A dRa gl%c Elhﬁﬁﬁluﬁerﬁ&h&teal rate
n I vid who is at r|sk for Type di abetes is an

@ﬁd%dﬁ@@al in whom an at-risk haplotype is identified.

I n one enbodi nent, the at-risk haplotype is one that

confers a significant risk of Type 2 diabetes. In one

enbodi ment, significance associated w th a hapl otype

iSteremgastable foyutioms sereibe P@Pﬁl‘éd by incerparating th “éﬁ‘glﬁ‘%ﬁqmﬁund (eg.a

SRaRH 0L BV TRAROET PN AHBIE SR o g

selvers vafh (ame ¢reea®nnlab@imn af, lagredmms @dumgra@@d abpye, 4sirpdtieed

;f %\%eer e §eai s%er‘lhza&%rg %eélggﬂ}r ;dt1s7pgr%?r§ a‘?@? e%»glt%dﬁygn?bsr.poratmg the

snstgsm dorrqmmmd into agstdrile vétiele whisbdpntsits,a lmlcohlmrsncat medigm and the

éeasulreas :thélr re&lﬁ%frsg%glfé H{:O%Q%nur{}&a%df pgf Ig itl‘?er%g%?@?f}e powders

ifsr 1$1E: gmp‘aractmtof stenilesinfegtableesplugivhs dome methadssifgmerfaration are

increa r %

sBrR Rrate L Rgs o a0kl b M A0 B ftnt plus any
2884ti066%esibadin gikd¥nt 7o a BRYOuE S YteriBOMterod olanidn g8960f.
In a further enbodi nent, a significant increase in
risk is at |east about 50% It is understood, however,
that identifying whether a risk is nedically
significant may al so depend on a variety of factors,

i ncl udi ng the specific disease, the hapl otype, and
often, environnental factors. Standard techni ques for
genotyping for the presence of SNPs can be used, such
as fluorescent based technlques (Chen et "/.,

~ pe— AN S OA NN NN\ TN NN ' |
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PCR and ot her techniques for nucleic acid
anplification. In one enbodi nent, the nethod conprises

wagewdssng i n an individual the presence or frequaERreos/012986

of SNPs, wherein an excess or hjggher frequency of the

SNPs conpared to a healthy control individual is

| el Gt Uﬁtl{)rf&%nér@l‘%‘jr iy 'aﬂ rt m,?eng—xpﬁa &diblle %Qﬁfe?sl‘ he? lcan be

i's susc pt| ype 2 etes. The presence of

snclosrdeingbsinragsuies @ @emérqsm 1pt0etse1ﬁ@eFQift ARUTPOS§ @fscwal

hapl, L}Itﬁeadtnlﬁﬁ strgf'il&'t( Qﬁ é’ﬁ?ﬁg bRApSEIEER l?é]g&df?ﬁfé@écﬁmt}'fgfaplents and

exanple, an a a otype can inc

hapd ot ghpégrrm dEtablefsi *edcheﬁ, o qgpyudes20rah commrbiitiens een absh be prepared

S%E‘l% %ﬁatcblf i€§ llfs]e egh%ﬁ aSH,rW r&@rﬁ% gg?ltl (ﬂﬂldqfl t%@ﬁuld carrier is
S fi% gures 1 or Z. ence 0

aﬂpphedskraﬁaphd)swxpladl emdl ardectatatadeorofvaiow Ebgml?bﬁlllmaﬂy tompatible

-E‘ch? ng 8% rﬁ? \%t%gl%]r @ﬂgal’ht}lﬁ{:‘tglflﬁg gatnI e ﬂlgqhgdacjis ?t &fthfgormpomtlon.

tTe teblet pills tcapmteh,ctd@chde&ui thb ditte hzar mmalﬁnayrpf 1é1e doll ShRPg
Rel at,i ng To_ Per

Vw?rﬁdlteﬁg eogé%q, n?gf)? apﬂgln a{ 9%té1rep élb rb‘%é? aﬁ'ﬁsa\? énslgr cgfspalhne cellulose,
usie a'sgacaii tR\ID ghlatidsaradxsipiet amhmdtaadﬁmgadoabemsnﬁegﬂm agent

hrél?g §1tgfc|aazs grloc?)tnle gtnrcgﬁﬁt%bl%cr:{%g BB a%%%%@%mmﬁéﬁage% glidant such
(a[s sbMQdA3ilitpn dnﬁudb';')a ¢WeR30098&ht sdch&aklﬁdoéemrtslimhhﬂﬁl?, or a flavoring

(m crosonal tr| ce nsfer ene on
CRF D ARb e per T Fa T cReEd e ATV 44 ¢ he
allelic chi-square was ¢2=18.0 (pO. O0A ) and for
rs2306985 in SEQ ID. NO. : 45 the chi-square was

% 8 The I el i c odds los.for th

o i gahb Ao, ¢ G paiish 314 Had ety g of 2n acrosol
(sBrayFrdn @Pressinilzell @b n 298 06 ABipertsbewhidr QoA@irs A sdfallle fropellant, e.g
The popul ation attributable risk for both SNPs was -

FEDS SHGRAS CAPCRGIPH %056;5‘13]6 i%tely one quarter of the
popul ation with at least 1 'G allele at either of
these SNPs are protected fromPVD.Cains 1. A nethod

of dete ning .a suscep ilit pe 2 |abet es i
%f{%{?éﬁtfau%ﬁi}“r?é? t\@gﬂgf“é%@‘?%@a QR trapsderggl meqns) Eor

Qfar@nﬁ%@saﬂ§§@&i5§h@ﬁ’al\éﬂhﬁhlg_ﬂﬁﬁ)nz p@i@ﬁﬁts&%prd‘}ﬂ?ﬁ"t@td‘th& B&rrier to be

SNP is | ocated within sequence sel ect ed fr%ﬁ]

Jresngated AL used ghe forsunfint euch prasHRRISSE drpe Py in the art,
NQ@ 1ncl&deq @oxa&gmbteefcﬁqmﬁkﬁﬁ@&taﬁad?ﬁmfs%ﬁgﬂ Q%%rbéiﬁé" bl k84, and
. The nethod of claiml, wherein
t @dISNPldl @rw@m élaawmmﬁolqalsécglmlﬁﬁr@@n @@ bgracgaraplished through the
f Chal
gP{e 1?%@{15{313 %oﬁﬁggolgéégggtsea% V&r%g?%ﬁ%%ﬁ@%ﬁf?&ra@mn 1R amnle
cc@wmoenémreé@rrxs&@ed N tREINtgENtsy sa wqqgehe@h@aam a&:geamﬂl‘zt known in
]]elnthe SNP is |ocated within SEQ ID NO 35 or the
conplenent of SEQ ID NO 35. 5. The nethod of claim1,
wherein the SNP is located within SEQ ID NGO 40 or the
con‘pl enent of SEQ ID NO 40. 6. The nethod of claiml1,

e c 0 Oltug rgrse‘%t'>l §|§%€1?%§Whﬁ Té)ﬁ]n;ﬂggpﬁ%s g % ,fofth
cbavmtmnawwpealmry haseSiurhias coame Atttdr mid dther gF@rilEs) NOretention

nt of SEQ ID NO 17. The method of
%ﬁgﬁrﬁﬁoﬁe ﬁ:ﬁgilﬁe ‘'he SNP is located within SEQ I D NO

36 or the conplenent of SEQ ID NGO 36.9. The net hod of
claim1, wherein the SNP is located within SEQ ID NO

£ . .
I e e T
NOmpe2ndrgiihe regdplimmmtiondforSE@ hdlyN@ch@ga controlled release

formulation, including implants and microencapsulated delivery systems. Biodegradable,



11. The method of claim1l, wherein the SNP is | ocated
within SEQID NGO 10 or the conplenent of SEQ I D NO

waQ006083703 The net hod of claim 1, wherein the BSPEP2005/012986
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|l ocated within SEQ ID NO 1lor_ghe conpl ement of SEQ
ID NO 11. 13. The nethod of claim1l, wherein the SNP

?j!o%ﬁje %@1&1?‘51@_%}1:' %gfcllo ch?s Qt{hgfeﬂ@ Vﬁ?f%&%&? EBlty%hydrides,

gy alesolioedt eullagenhp oty SE@esBravand palylstic ¢réd. dderppénipnpreparation

cﬁf st?‘%(,\}ﬁglrgumggg?neﬂ dl}fala E];Feﬁlt gg g@?% lﬂ%d(i% gﬁéﬁﬁ!— ]i]h%ﬁgt@hﬁs can also be

crhtphedremhmfaﬁ&(@d@m CagBoration amf dave Phadnakudsads, Fcl

ﬁps%lnpal ‘slfs%e ShE 'é%r}cB?cﬁ@ ﬁ]go Welsq\:[aﬁ%e%%gohlggﬁwg %lllﬁ(zltltl Qﬁ)nodonal

vdmmbedms tdreir ShiRtigens) maﬂse&ewstcmsrp}sﬁ@wdmlbm;f a@Feptable ¢pariers.

nt_ of | D.NO, 67 ho
T e e Gsoru e She R R B IR R, for
tdrempiarpd doveribedif (ISEQakdnt NO. 4422, 3391 The net hod of
claim1l, wherein the SNP is located within SEQ | D NO
9 1 or the conplenment of SEQ ID NO 91. 20. The nethod
of claiml1, wherein the SNP is located within SEQ ID
NIO.s e@ﬁeoﬁﬁllyhﬂﬁam@mhﬁmﬁntmm}ﬁteﬁﬁﬂ dr@ab&ﬁter@ﬁcorﬁﬂosiﬁﬁm& in dosage unit

d of ¢ at ed w
SR Res Sl sralOr iRl itbT dofager BB ol Fes used
Welﬁﬁéf@ﬂ;do physitally distretenndtsauited lﬂseulﬁfdlf"y dssagetscfat tha subject to be

\é\tn.getalg eac%;r?t@l D 69@%&Fc§h%{ni8%@pn§]% t?%g\“fs%%gq?%ul\q calculated to

ﬁ@éﬁ&dhﬂfdéﬂeﬂ tRErapdultlc Nt In @Jsohb]@orﬁwmﬂ Itleaneq tired pISEQaceutmal
I'D NO ., 7. 24, .The tho of cl, erelntheds dbvand
|G Bt SERH 458 OB PHEC BBl et digated by an

SERHPINGN @Rt oreBie uhfieBiRO@rigd ‘Z)If&ifﬁlﬂ; Mﬁp@iﬂa dndeh
SNPclg IHQc?at edO Wlfgfl]ll nltfth O er Ct }’]ee co )

dsrar REFIHH g 0 FheA ARG Pgihe L A SR B i hart o

0°un|d er aMV‘a@thf'e RoRpQuhPfd¥@he Blatdlent BEinABARIBTENT
EQID 31. The nmethod of claim1, wherein the

SNP is |ocated within SEQ I D NGO 42 or the conpl enent
of SEQID NGO 42. 28. The nethod of claim1, wherein

he mNRid &id ﬁﬁﬁ’écﬁﬁ:s th@'lﬂ‘xfé%ﬁ@q 'ch DOnsé¥edintd hﬁtors and used as gene

conpl enent of . .The nethod of claim
Ithesahe vedtorst @u@neshrrapg V¢C<§<@ratc@dbwislﬁﬁewd$2@wlmewb% for example,

QE%fﬁoﬁ§ 1rﬁ&'i"f3¥1elr(‘5§ﬂtad9ﬁm§§ﬁdn[zsm} S5§ate§tq\7 0 Ti':h@ SWP/M‘ Qldby
alm1, wherein I's |ocated with

N@redactisriniestor (eplecmerh en@f alsBGotPo Nag Acgi SC»&\S SA 91:3054-

' @@k)at'[%g pﬂQllrM&}éE 1&9 eggra?l AR bR J&% e§%|57 Vel t&finclude the gene

I'n ‘a‘sequence s cte from% p consi sting
chempyuetiers andeptpidbledilispt, SECN p@npm slow r¢lensg Arptithia which

SHILATER 2y Ly RSN A 8 BRI

fiecst cpobypuciueat inthet frawm mgorablsmﬁt a8s e, steyinal YdetoTs tlee
gp}%;j%?getu ical prrelgaqgtlo% caplelrrlla{lcﬁé/ ot orqg&%l Qs THRE p?oduce the gene

delivery system

The pharmaceutical compositions can be included in a container, pack, or dispenser
together with instructions for administration. Kits are contemplated which contain the

therapeutic agents of the invention.



sanpl e conprising, contacting said sanple with a
second pol ynucl eoti de, wherein said second
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sel ected fromthe group conS|s§%ng of sequences
identified by SEQ ID. NOS and the conpl enents

0 ce e

SN0 S Bt B M o

malrtymlm dog mcdeea.erdpc lstighetge Ittls e orlbiknownphegomenercthet in general,
i,ng.an |s t lynucl

SR TSP B L AR P 8 R

aes®insd tonggiodn dieg lassrtheschtde bt bﬁsed@n@yn@E@ndlpDotein differences

%ngjlvts?ua%& ceertair? ggrl;e%mnﬁggheellr cogge%gbu %qe éatthg%m rhi El%sent

Aatentisal dahedertialaBNiabhaplétypdseand gEnas thegaleatsocipted with Type 2

SESHER oy IR R )b B Pt B o
RO¢ yaderpd telechIsIpd thpb)jyy&@ anﬁﬁirégeﬁds ditdcyin ur:inelm‘ectljeand therefore, be

h a SNP | ocate ce sel ected .fr

eI phess RefiaYs WHOst 113@8 Ekf@ﬁ%eg% Shith Rafte%ttw%‘%@ such SNPs,
|H§ ldﬂ%f S5 aéfrdg@r %ﬁé@% t@lﬁt}ﬁwfﬂéreﬁﬁﬂtt‘how saBRQUERQARSy be less effective or
ideptifie

dafifssrvag PRk PSR Sate Bal 1@6?%!@3&?%%38@?@ or

?ﬂi tipRNBheE ok BlesSNmIan8 xR hapiges 6f the géent invention may be used
ynucleotlde 36. A nethod of assa |ng fg F@
gyidg ghoice of

PhaspacrernpisidRsapiticde Pasigdlus b%? Qpreiag

RHEME&M@&%@@ EnNAdididallP | ocated within a sequence
sel ected fromthe group consisting of sequences

identified by SEQ ID. NCS.:1-92 and the conpl ements

Cﬂ] &%%%%ﬁeﬁtd@ﬁkt}fdd% PYnrEGhg R effdRrenest 082 dtk éh the

e, sald onpr.i si ng contactln the sanpl e
wmahmsmt @fmpbadlyahw e@mﬁb&f‘éd MPRHPIYE trbqerlm% efsxpegsgon of a gene
encRded ‘Qﬁh b s. e§<.70nt§ fr{g%ﬁ%%‘? Bl dre @N‘P@@élected from the group of

conprising ol y noel eot] aving a SNP [ ocat ed
VENPs qmnalstsmq he éNgeid@ntl@td iprfaghre Hu defprotipatersns vithiardgug,
4?%% n gth

%oﬁﬁ%@%%x#ggs%ﬂuéf r?glg I}{%gﬁeﬁ t¥éagg gi;! 1«:9&1& anf aﬁnparm e
NSB! of dxpa@sioB®f said patetimtbrofaid tieatnidng an@ aﬁﬂ” Sag]etmatmhm
alters expression of a polynucleotide containing a SNP
associated with Type 2 di abetes conprising: (a)
contacting a polynucleotide with an agent to be tested
dmdmothan rotibblonstfometeg fespiediatingtheredectiviehess of a given therapeutic

% ﬁhg rtga!lt?ne olntp [ Iregreﬁﬁ%%}gs cngNDes sgpe%}ut%g fg\f] tBn? Ippesence or absence
Scefqmem moue 6N@s lcfcated wbt;hlrSEé@qule]ﬁ);e shm.ed ﬁ:tmgﬂle@ndup trsisting of

SRR eS8l SSEIERIFE LA B B B s ensns

remBQ.dD. Yt l-Lb) assessing the |evel of expr essi on

of the reporter gene in the presence of the agent; (c)
assessing the | evel of expression of the reporter gene

in the absence of the agent; and (d) conparing the

| Tavaabtiad eabplRsaitonmeithod teppredicting the dffaetieawsslof a)glven therapeutic

expressjion in ste c), f. di fferences

Dbt Beasdt FEL i e sy rERE R e g TSP G pr absence
f Sond®s aydrd ggﬁo(\?ﬁﬁpﬂdentﬁﬁrrd ihFeyupe esence of a first

pol ynucl eot i ich is at least partially

conpl ementary to a part of a second pol ynucl eoti de

wherei n the second pol ynucl eoti de conpri ses a sequence
S&ﬁﬁﬁéﬁ@pﬁl&zﬁ:[ﬁnt dfeh@aatynt roraiish isthe q:fecﬂ%aqdmﬁiestlon of a rate-

ggﬁgéa&éﬁt%ngﬁqd, 19%!8%13@@65 1‘% ?s%rl\%%nec ‘%HB ﬁerrln%lc variation that

Gi9 BRhifighitli maje @eithas i digbaRipdtisatspl compirbd satchts@c@pesents a
pol ynucl eoti de under conditions appropriate for

hybri di zati on, and b) assessi ng whet her hybridi zati on
has occurred between said first and said
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‘46— A Feagenf kit for ascsavina a camle for thae
H—xkt+—-oF—assayH-hRg—a—Saipt-e—+or—+ne

containers: a) one or nore | abel ed second

second pol ynucl eoti de. wherein if hybridization has
occurred, said first polynucleotide is present in said

woeanple37040. The net hod of cl aim 39 wherei n t heCT/EP2005/012986

presence of said first polynuclgotide is indicative of
Type 2 di abetes or the propensity to develop Type 2

Y ' T Al Thatis, th
S T, 5L 000 SO AR, 0 90, MARE8ED Tharis
tocertpaiytabofit whetheegesn @%cag\ﬁat]srapdmmpﬂ}s]teactwe to the disease process is

@HL‘%T&H&J% e[%: 'ﬁqg‘ceﬁlzencg@egdl twatfhg %?Lle%{e Ig%g@/cilegiﬁg% ?Ia’cg Ihﬁ'h{fﬁ’% Bdlecular
;paﬂtwaafmxsﬂvazﬂ 1ﬁ|thc~:.b10kng[cy}rmlc@@bf 'B@e A@abeT%aarn@smmcmf The
%@%te%@% c%eﬁéaalsﬂai ”gg: t’pg s ofB8h eQu got%ﬁ‘xg (PIF s mtohecular

nach &wer nuct des
gathway reajt ﬂepreser(tai)u@targeeﬂhat BOPbe Mtlvdﬁquulﬂed by small molecule,

%g(lg] L i{ﬁ%{‘@%‘ﬂ%@r IS %%?JI% Q‘yegebpﬁm | #jucﬁ éPeCé c 1ngqrmat1%n is greatly needed
lairlae tieh Zopadntion affacteld ﬁwtihéll‘ypp aldydhietd esafrodeng. 44 A

reagent for assaying a sanple for the presence of a

first polynucl eotide conprising a SNP |ocated within a
@ﬂu@@@t&rﬁ)@irﬁrﬁbﬁduﬂy whd ikepligated prithonpi tdidstgtaby SNP based

uence ified by SEQ . ID. NOS.;|-92 and.the

RBE R VB sieit e Rrgh Re P g s BRB Y feReies by SNP
baQea as§Riatiohed ge YreaPivestidiginaluge dafdllpoingnucl eot | de
conprising a contiguous nucl eoti de sequence which is
at least partially conplenentary to a part of the
first polynucleotide. 45. The reagent of claim 44,
Wherein sl d second polynucleotide 1S conpletely
CeRp| ement fypicro a part of the first polynucl eot | g8, | Locuslink

pEesence q@m@m@¢£§&mgglynucleotide conprising a BNP | 73
ocated wthin a sequence sel ected fron1the;grouo

consi sting of sequences identified b% I D
NCS.:I-92‘3H§“Pﬁ%“@8ﬁﬁF@ﬁﬁﬁT%g%*P%Eﬁr%%%@§dﬁﬁéﬁt fied
bytBEQ. IR NOS.: 1-92, conprising in separate 6 10370

polynucleq%%des conprising a sequence selected ffgm 10059

broup §f|ng of sequences |dent|f|ed by SEQ
_B_N% 'UL allu LIIC bUIIpI CIICIILD UI DUL]UCIILCD
et | f i edindoy) hSip6sphdtdBinesddOS. @ | - 92; and b) reagent 53 f Of 51447
detection| of said |label.47. A nethod of diagnosihg a
5 epti bj es in an individup
c%%%r?sinbmﬁg%g %nﬁ% MM%mgWS ﬁ%e associated wth grypne5337
p—drabetes setectedfromthegroup ctonsisting of [the
heeplIRest v pejspradrobwphaan 1 Feguiyigry @nhBitor) 48wit 5SThe et hod of ¢loai Mso
47, whereln detecting the presence of the haplotype
C ri ses| enz anpllflcatlon of nucleic acif.frp

l he ﬁndiV|%ﬁ3¥mmﬁg&”The met hod of claim 47, mher=fn s
fetecting the presence of the naplotype further
CoRPr i ses| ehectidophosetd ¢ anal ysis. 50. The net hpd of 3916
laimA47 | wherein detecting the presence of the

hapl;ot ype stcuragogasiF hg@mmﬁégpa%t riction fragment

10590

6
engt h pol ynor phi sm anal ysis. 51. The nmethod of ¢l aim
7, wherejn detecting the presence of the haplofype
f GRTTFREr  clompr Preeeneretterid oarfal A sty mingzrbgk nethojwof 5055

suscantl

B T RSl T e T i 106 2 Bhrehae) eot 1 de

sanple fromsaid individual; and b) analyzing the
pol ynucl eoti de sanpl e for the presence or absence of a
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hapl ot ype, conprising a hapl otype shown in Figure 2,
wherein the presence of the hapl otype corresponds to a

woeuswmapsiobi | ity to Type 2 diabetes. 53. A net hedTaP2005/012986 .

identifying a gene associated wgth Type 2 diabetes

conprising: (a) identifying a gene containing a SNP

Thahek

o B AR Uit S A A LB D o
eg?zdlabﬁiesm@mmﬂ éaiemlf;oncseqwmu@snmgemﬁuhem located

QMth%E—QsecL ncé\@ctea |V| ogﬁl {5 of&%&%}? ﬁﬁ?& l?)p SEQ. ID.

said gene 1n an Havi ngan la

Weh 1t%ar6kt|®|e@smptﬂmmts afzkguapeessdentifed bwrsmz i[ldLﬂEi’DSnb@Z and (b)
e for de nenees cat i n

CRPUHpE e el 80 B! Gonc of b B0 757 b DAL Mg with e
Axprssshatlofohid genin 4ryindgyiduel hgﬁng t}&mdnazbéleallfekarfoi dhéfaielnl@

A fes co .S R ( tlng a
E)-%cﬁga qu%tb[ ﬁd%ene 't {‘?Saated %ﬁ‘ih f”?g gghaibg ted, wherein the
pol ynucl eoti de contains a SNP | ocat ed mnthln a
sequence sel ected fromthe group consisting of

?fr? g}ﬂﬁ@gﬂ&e&?&gﬁ #111 sIé lt}(lljeglrr]l?%rguoln eﬁ&la%s t%ﬁﬂéﬁé 1%?%1%11%%% gene
lssgﬁlatedr\'dt}(’ﬁy)pec?edleh?msmongall,&h%t fhelidehaﬂf)dn@@ géite DdhtdSing @n at-risk

e nucl eot i
Ta BhB Bt Sk Enia s B (Y biuRRge HrPotaPantrideene inan
&EilVlAuaiiéiamng‘ thod atl-rd@‘ltalpfqtymﬂgvvlalht}ﬁgﬁpﬁesﬁm bedalEodn@fin an 1nd1V1dua1

ng. Type 2, di.abet [N contactln
51 GemethadPeiet B R Bt bhes idiegty gt vt eedtfasociated with
ﬁppybépmewe i s encoded by a pol ynucl eoti de contai ni ng
a SNP | ocated within a sequence selected fromthe
group consi sting of sequences identified by SEQ |ID.
NOS. 1-92 and the conpl enents of sequences identified
by SEQ ID. NOS. 1-92; and (b) determ ni ng whet her
said agent binds to, alters, or affects the
pol ypeptide in a manner whi ch woul d be useful for
treating Type 2 diabetes. 56. An agent identified by
the nethod of claimb55. 57. A pharmaceutica
conposi tion containing the leof claim56. 58. The
pharmaceutical conposition of claim57 containing the
enH hn a.t erageu%ically effective amount. 59. An
t he met hod of claim 38.60. A
pharmaceuti cal conposition containing the agent of
Altataho{FH0 patientd wergihauded Rt c@aldy eomvestighicqRe PdridtloaliAthe

60 cont | erapeutically effecgtive
BRIE of %@1’8 %}@ﬁ%ﬁ?ﬁ&@/}’ewtﬁfﬁﬁepé@mr@@ d'Tiweahabetes
@ﬁmmr@ arnd@hbriasIShedish Hﬁl‘ﬁéﬂ@ﬂ!fa@ uddd ﬂ@S@BNP difB9&HLAd a separate

S d arnaceutlcal onposi tions
?ﬁ%’@? g‘? épg%tgé Miap BF 1@%%9?%14%%@@ (ﬁé¢ trldpek fagnples from
idﬁﬁicﬁ@@ﬁg EHrBgh @B e® b tchol QUENTE welSHaNG £} @3e fn the association
FMANN- LA ROCHE AG <12 0> SI NGLE N EOTI DE
YYMORPHI SMS ASSOCI ATED W TH TYPE 2 DI ABETES <130>
226210 <140> <141> <150> 60/ 714, 321 <151> 2005-09- 06
<150> 60/ 635, 563 <151> 2004-12-13

Disease Status Ethnicity (Country of Number Usage
Origin)
Diabetic Cases Caucasian (Sweden) 300 SNP Discovery

Diabetic Cases Caucasian (Poland) 300 SNP Genotyping
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<160> 92 <170> Patentln version 3.3 <210> 1<211> 61
<212> DNA <213> Honp sapi ens <400> 1 acctgcccca

wogetepasmgt cagct ggcct rcagggaggg agggt ggcag aPgraReioggi2986

60 g 61 <210> 2 <211> 61 <212> PNA <213> Hono sapi ens
<400> 2 ccaggggctg tgcactgatg acggccacaa saggccagtc

D190

t et TECE G 60 6+<210>—3211>61 :
%ﬁ%ﬁgg%gggﬁgﬁ%}5%%?%%@Hz%%6§&% gggccé%pgc tctggﬁﬁﬁggnowpu@
t gt ccagggg ngat gagggc att gacgtgc ttgagcaccg 60 g 61

T2ble2: Suamidry o6dase2dPcordivh s plesusddrin tisaguens <400> 4
gctt gt aggc aaaggggctg aaggggtctt ycttttgtgt tcccctgact
gttcctaaga 60 a 61<210> 5 <211> 60 <212> DNA <213>

Honb sapi ens <400> 5 cacacctgcc tcctcccaga actgccacgt

rccacagtga cgtattcact cacccagttg 60 <210> 6 )
From the case-control study, the phenotype was simply “diabetes”. Other sub-

phenotypes could be included in the analysis including BMI, haemoglobin AIC, heart
disease (MI etc), nephropathy etc. The samples were collected by Genomics
Collaborative Inc. (CGI) according to protocols detailed in Ardlie et al., Testing for
population subdivision and association in four case-control populations, 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 cbntrols) and females (137 cases and 137 controls) in the diabetic and

unaffected groups.

In any population based study, it is important to match the cases and controls in order to
avoid spurious results based on unknown, confounding factors. In the context of
genetics studies, this means that case and control populations should be genetically
identical across the genome, with the exception of regions containing genes that
predispose to the phenotype being studied. That is, a random set of markers should show
broadly similar allele frequencies in the case and control populations. Population
stratification was unlikely to be present in this study as the patients and controls were not
only matched for sex and ethnicity, but were selected from the same country (Poland).
However, to test for population stratification, the data was analyzed using the software
program STRUCTURE 2.0 by Falush et al. (March 2002); see also Pritchard et al, Inference
of population structure: Extensions to linked loci and correlated allele frequencies; GENETICS
In Press; (2003); Pritchard et al, Inference of Population Structure Using Multilocus
Genotype Data; GENETICS 155: 945-959 (2000a); all of which are incorporated herein by
reference in their entirety. STRUCTURE implements a model-based clustering method
as described in Pritchard et al., Association mapping in structured population,. AM.]J.
HUM. GENET. 671:170-81 (2000); incorporated herein by reference in its entirety. The
program was allowed to sort the data into pre-specified numbers of clusters without any

intervention. The data sets consisted of 150 markers which were chosen based on three
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<211> 61 <212> DNA <213> Hono sapi ens <400> 6
ccatccttac aaatatttca gaatttgggg rtgtagagca tttgccgtca

woaomiaggt 60 ¢ 61 <210> 7<211> 61 <212> DNA ERTEP2005/012986

Hono sapi ens <400> 7 gagcccagats;gcacaggcag caggcacctg
rtcacacacc tcgcaggcca cagagctggg 60 a 61 <210> 8 <211>

Qlitsral 42rs PR S 211410 AR BARIE '?%q 23 59 i BB9RG ulation.
t ggacct gca cacaggcca% ygctgtgttt ccta ggacagagag
6ecnds 2kdpdR0% of Piclindidualsgese Dmmcé 1(3 ae@Eeno A ashird, the

a0 gta
R e SRR R B AU SELBEF R RN 00 o
DNA <213> ann sapi ens <400> 10 tcctcacttt tgaattttaa
atgcttactt tattatttac attgcactta ygcttgaaat 60

RO o a8 B Wl hBlE 6 tleaPUDSEARS. 36 viddly BF ﬁ!’:ﬁo}s

indicated a lack of structure including the following: ,

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.

Example 2: Sample Collection and SNP Discovery in Diabetic Population Candidate

Genes

Three hundred (300) samples from diabetic patients were analyzed for the SNP discovery
process. A total of 186 genes (identified as being implicated in diabetes genes) were
utilized for SNP discovery. Of these genes, 62 were analyzed to detect 341 SNPs utilizing
ParAllele’s Mismatch Repair Detection System (MRD). The other 1659 SNPs were
identified by de novo sequencing and identified from public databases (National Center
for Biotechnology Information).

Of the 186 genes which were analyzed for SNP discovery, 62 genes were analyzed to detect
341 SNPs via the Mismatch Repair Detection platform (MRD). The aim of the analysis
was to discover SNPs in these targets that are at 2% frequency or higher in the study
population including diabetic and control populations. Information on the exons of all
the genes was taken from Ensembl (The Sanger Centre, Cambridge, UK) database build
33. As the sequences immediately upstream of the transcript are enriched for regulatory

sequences, the first 350bp upstream were coded as exon 0. A total of 990 regions were



10

15

20

30

<212> DNA <213> Hono sapi ens <400> 11 attaagttaa
t aaatacatt aactgttgca aaagaaaagc cattgctttg atacctataa

wOQoreabgtoaccaa tatcttgaaa ttaaaaatga tggattatt CT/EP2005/012986

tgtgttctca gatgtcagca 120 a 121,.<210> 12 <211> 61
<212> DNA <213> Honp sapi ens < 6b> 12 aatcattttg

(AR BRI TR G ANE LATEAAY
24905s. 1Qnghendredernd sayentyfive of theet mgagawey gagt mbesethomologies

%&%@tlg%%‘fgf_%\%g %ﬁ;ltdglhgl eﬁgﬁ gb > 21}1‘9 er ot ef(%gsgber g%ne rg%%a from 2

no sapl e ctatcc
t(g@h&bﬂ@a@ﬂ(@gﬂaagﬁ‘gagsetfmaﬁ%ﬁﬁﬁﬂ&o éangé)s‘SﬁAéacScﬁﬁe of thi& large exons

<2 6
vge}ggl&‘firgeél da@oltw&oglr gré% égeglge & rE%P%lrs YeLls a.g 1052 gy spacecf exons were
cutrgedt tgipgmatrettaget do t@el, ﬂOH]Iargets were generated, and primers designed to
amplify 999 amplicons.

Example 3: Mismatch Repair Detection (MRD)

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
population as a template are mixed with PCR fragments from a single haploid individual.
Sanger sequencing does not have sufficient sensitivity to detect rare alleles from genomic
pools in which the pooled population is sequenced directly. Instead, many PCR reactions
are pooled and one MRD reaction is done to produce a pool of colonies enriched for
variant alleles compared to the haploid standard. One amplication reaction from the
variant-enriched pool is done for each amplicon followed by a sequencing reaction to
identify common and rare variations in the population examined. See Fakhrai-Rad et al.,
SNP Discovery in Pooled Samples With Mismatch Repair Detection, COLD SPRING HARBOR
LABORATORY PRESS, 14: 1404-1412 (2004), incorporated herein by reference in its
entirety.

The end result of this process is that the necessity of amplifying and sequencing many
individuals is replaced with a pooled enrichment process that is carried out for thousands
of amplicons in a multiplexed fashion. The sequencing process is thus reduced to the task

of sequencing a haploid standard and the result of an MRD enriched pool. Amplicons
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<210> 16 <211> 61 <212> DNA <213> Honp sapi ens<400> 16
ctgccggtct tctgactgge cgectttttac yaccagctgt ggggagggtg

woagwigswga 60 a 61 <210> 17 <211> 61 <212> DNACEEPBM5/012986

Hono sapi ens <400> 17 aaagacttag ccaccaggtc ttctgctcgg
rggttctgca ccccgtccag cagtaccttc 60 ¢ 61 <210> 18

e picAly sedhérce PN St 3R TRd $aRES AR EARAR td Beduce th2e ]_f%lge positive

tgcagtaata tctgcccttc raagttcatg caaccaacta a 41 <
ﬁgﬂ’ yepyergratep12> DNA <213> Honp sapi ens <400> 19
ctttggactc ctttggggtt ctgagctaga sgggagaggc agacagggca
ctggtgcctg 60 g 61 <210> 20 <211> 61 <212> DNA <213>

Hono sapi ens <400> Zos%mt.aaacaa tctcccatga ttattttcat
vihesensitgtity ofMRD Despsk SR éiseavaryagligated bg Padgigunds raused by MRD

SAhdTmEk o?%%%?ge%ic DNA mismatches. These can occur in two ways:
oligonucleotide mutations and PCR error. Both oligo error in the PCR primers and PCR
errors introduce a set of fragments which contain mutations in the absence of any actual
DNA variation. These fragments will be enriched along with the actual variations
meaning that it is impossible to enrich a mutation that occurs at a frequency lower than
the background level. Oligos having low rates of mutation and PCR using high fidelity
polymerases are used in order to minimize these problems. Control experiments 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
occur on a particular sequencing fragment. If this occurs with the two SNPs having very
different frequencies, the SNP with the higher frequency will tend to dominate the
enriched pool, suppressing the signal of the rarer SNP. This effect can be mitigated in
several ways. The first is to use fairly small PCR fragments to minimize the chances of
multiple SNPs occurring within a single fragment (typically fragments of ~300bp are
used). Secondly, in cases when common SNPs are known to occur, PCR primers can be
designed to exclude these SNPs. These limitations are to be weighed against the
prohibitive costs of sequencing and analysis of many individuals in the typical manner.
Reducing the number of individuals sequenced in the classical manner reduces coverage

by introducing Poisson noise in the choice of a small population.

Example 4: SNP Genotyping Using Molecular Inversion Probes

Following the completion of the SNP discovery phase utilizing samples from diabetic

patients another set of samples including a set of 300 samples from a second cohort of



<213> Honp sapi ens <400> 21 ggcactgaag acttcctctg
aaaaaagaca yaaattgttc tgttacaaga agtagctgat 60 a 61

We20@06283<211> 61 <212> DNA <213> Honb sapi enB€2@D2002/412986
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ctaatagtta agaaggggga gttgtggtaf, rctctcattt ctgcttgtta
at caagagga 60 g 61 <210> 23 <2145 61 <212> DNA <213>

RS0 5 A0 AR L 5P A0S Rt a0
<@notypb ptRdof thhNprog&13> Hono sapi ens<400> 24
aggaaaat gg caatgctgct ctcacaacag rtaagaacca agcagaccta
aagaaaaact 60 a 61 <210> 25 <211> 61 <212> DNA <213>

Hono sapi ens <400> 25 ggctggctgc acacaggagc ccccgcttgg
ridgtegdenlyesoagobecMiPacatr cedoed 60 SSNBdenopdng. 28quences for 1739

KW arfa?lyze?l NGRS LB 151U S EBNB Frere unique in the NCB1 database
(build 33). The 40bp sequence flanking 327 of the SNPs were unique. 82/102 validated
SNPs from the public databases that were not detected in the SNP discovery were unique
in the genome. This gave exactly 2,000 SNPs for which MIP probes were designed. Out of
these 2,000 probes, 1,769 (88.4%) yielded validated assays. These were then genotyped in
300 diabetic cases and 300 ethnically and sex matched controls.

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 Okb.

The oligonucleotide probes in this process undergo a unimolecular rearrangement from a
molecule that cannot be amplified, into a molecule that can be amplified. This
rearrangement is mediated by genomic DNA and an enzymatic “gap fill” process that
occurs in an allele-specific manner. The gap-fill process results in an important
intermediate state in which the probes are circularized. This state allows a selection for
the unimolecular interactions through exonuclease treatment that will degrade all cross-
reacted and un-reacted probes. After inversion, the probes are amplified using generic
PCR primers that are fluorescently labeled. See Hardenbol et al., Multiplexed genotyping
with sequence tagged molecular inversion probes, 21 NAT. BIOTECHNOL. (6):673-78 (June,

2003), incorporated herein by reference in its entirety.

In order to identify the allele, four identical reactions are used for the SNPs. Each of four
multiplexed reactions scores a different SNP allele by using a single nucleotide species
(A,C,Gor T). After inversion, PCR is carried out with a common primer pair such that
all probes that have undergone inversion will be amplified in each reaction. By using a

different fluorescent label in each of these four reactions, the SNP allele can be inferred by



<400> 26 gtccataaaa tgggcatatc attcttctca ractgcacag
at ccaacaag ataaagcagg 60 t 61 <210> 27 <211> 61 <212>

wO6:08183> Hono sapi ens <400> 27 ggtgcccgac gggaamerdog/012986
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caagacgctc rgcttcctat tgcaagaccg cacccctgcc 60 ¢

61<210> 28 <211> 61 <212> DNA <Z13> Honp sapi ens <400>

) . > , t

3B ERSBCH BLR0L S upgl: o 45SgARONL AR 1 ey rom e fu
DhpparaIBactilosro sapi ens <400> 29 gcgcgtttcc gtttccgeta
ggactctggc rgttggtgag catcatggca accgttgtaa 60 g

61<210> 30 <211> 61 <212> DNA <213> Honp sapi ens <400>

Aftartaimgdidigs tiin, dypibtig caagoeggghdt slred te gavgrsglgdigonucleotide arrays.

;ﬁt r%%ﬁlggg:ﬁg %c%%g%g{é%% 8008%:8kd %% Jt’19e>ﬂ\.§o]resf:gr]t151>gn§ilatﬁg& go>rresponding
complementary tag site on the DNA array. Four intensity values for each probe are
generated. The two values for the expected allele bases are compared to determine
whether the SNP is homozygous or heterozygous for the given individual, and the two
non-allele bases are compared to the allele bases to measure the 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

-~ Bxact test for-empirical p-values: A summary of the results from the allelic chi-square .- -

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

of SNPs were found to be significant at p<0.05.

Example 6: Summary of the Genotypic Association Results

A summary of the results from the genotypic chi-square association test (2x3, 2 d.f.) of

one particular study are shown in Figure 4 where a number of SNPs were found to be

significant at p<0.05.

Example 7: Chi-Square Tests For Recessive Effects

While both the allele and genotype tests are most appropriate when the underlying
genetic liability to disease conforms to an additive genetic model, the genotype test also
includes a test for a dominance. However, both the genotype and allele tests do not
address recessive allelic effects and if present, they would be missed. To address this
problem another series of chi-square tests were run where the minor allele of each SNP
was modeled as a recessive effect (2x2, 1 d.f.). Several SNPs were significant by the
recessive test (see Figure 5), some of which were already implicated by the allele test.
Figure 6 provides-a summary of the SNPs found to be associated with Type 2 diabetes

using allelic association, genotypic association and the chi-square test for recessive effects.



<400> 31 agaat gtaat ataaagtggc atttgatgga rcaggaatgg
tgtatttgga tcgttttaag 60 t 61<210> 32 <211> 61 <212>

wO6:08183> Hono sapi ens <400> 32 gacgtgggac aaeCOERLME/012986
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35

gt cgccagga sagaactgag gcgecttctg gcagttgtga 60 ¢ 61

<210> 33 <211> 61 <212> DNA <213> Honp sapi ens <400>

33 hHA0C Aspasm 0l GRRLIaEA fh@stptet @ ygct gttcga

cctctctgct caccaccctg 60t 61 <ZI0> 34 <211> 61 <212>

DNA <213> Honop sapi ens <400> 34 caccatt ac,cc.taaccat_g1
gehedraplagines Péé&cfléég BefeIncae &g@gﬂaa@retfge@agmt& ingngiyicuak pvith Type 2

ﬁ%es%ﬁan%]iﬁaiv%aﬁ%%@%fi 4i3BetEl wcc%ﬁﬂhgg,stha%@@ﬁlowes have
35 gat gcgccac atcgacatgg tggaaggcga ygagggg ] .
aretigtien eiredondeodieg pog dabetey 00> s@@emgallty tg %m@% diabetes in an

DNy R B Tn e R nSARL 6815490 h?é?ein, an individual who is at risk for Type 2

diabetes is an individual in whom an at-risk haplotype is identified.

In one embodiment, the at-risk haplotype is one that confers a significant risk of Type 2
diabetes. In one embodiment, significance associated 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 ofat 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
embodiment, a significant increase in risk is at least about 50%. It is understood,
however, that identifying whether a risk is medically significant may also depend on a
variety of factors, including the specific diseagé, the haplotype, and often, environmental

factors.

Standard techniques for genotyping for the presence of SNPs can be used, such as
fluorescent-based techniques (Chen, et al., Genome Rés. 9, 492 (1999)), PCR, LCR, Nested
PCR and other techniques for nucleic acid amplification. In one embodiment, the
method comprises assessing in an individual the presence of'frequency of SNPs, wherein
an excess or higher frequency,"ojf the SNPs con}_p‘gréd' to a healthy control individual is
indicative that the individuail‘has T}'I‘pe 2 diabetes, or ‘isjj';SIi"sceptible to Type 2 diabetes.
The presence of two or more SNPs may indi'cét.c:-the presence of an at-risk haplotype that
can be used to screen individuals. For e;iér'npl'é;;an a:c&isk haplotype can include the
haplotypes identified in Figure 2, a combination of@NPs identified in Figure 1, or a
combination of the SNPs identified in Figures 1 or:2." The presence of an at-risk
haplotype is indicative of a susceptibility to Type 2 diabetes, and therefore is indicative of
an individual who falls within a target population for the treatment methods described

herein.



acccttagtt gtgaagttgc acgtgtgcgc rtcttgcttc aacagggaag
ctatgagtac 60 a 61 <210> 37 <211> 61 <212> DNA <213>

wélaow/s3708 ens <400> 37gcgtctagca ttttggatcc tgraraPR@s/012986
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rttctccagc ctggcctgec tttgttttta 60 g 61 <210> 38
<211> 61 <212> DNA <213> Honp sapi ens <400> 38
cctggtgtct ttgcatgcta attcacaacc ytcagcaaca ctgaccacag
tgcccgagge 60 ¢ 61 <210> 39 <211> 61 <212> DNA <213>
anD saolens<400> 39 acaaaaatca agccatcctc actcttgccc
R BN gt Rededing herad Yagpulag & <210> 40
<211> 61 <212> DNA <213> ann saplens <400> 40

8457 O GRARGAATHREL O HRIRTEEL B0 B OIS s
HEaBinedrineongdigzsics 1 Thagipmeet nesodatiopsotetastdeagainst RélQavere for the
YRPCHele W th AU HSFRA 15 CRBISE 42951491238) and 45 (152306985), located in

the MTP (microsomal triglyceride transfer protein) gene on chromosome 4. For

rs1491238 in SEQ. ID. NO.: 44 the allelic chi-square was %>=18.0 (p<0.0001) and for

12306985 in SEQ. ID. NO.: 45 the chi-square was *=18.8 (p=0.001). The allelic odds
ratios for the 'G' allele were less than 1; for rs1491238 the OR=0.49 (0.35-0.68) and for
152306985 the OR=0.48 (0.35-0.67). The population attributable risk for both SNPs was -
23%, indicating that approximately one quarter of the population with at least 1'G' allele
at either of these SNPs are protected from PVD.



60 a 61 <210> 42 <211> 61 <212> DNA <213> Honp sapi ens

<400> 42 gtcgctgctg gt ggaagagg aagaatcatc ygctgttgca
wgeaicagammaa ggcgaccaga 60 g 61 <210> 43 <211> 6¢TAPI®3/012986

DNA<213> Hono sapi ens <400> 43“§§jgcctctt aagaaact cc

acggacttat kcttttccaa tcctctcact ataatcagat 60 a 61

<210> 44 <211> 61 <212> DNA §? Hono sapi ens <400>

44 gagttctgta tgtgtactcc aaacﬁ%gatt rtttccaaat

gaaagctatg gtgtgcctca 60 ¢ 61 <210> 45<211> 61 <212>

A S2As AR ANE o S0AT ARy L6 isfagetggglcm%ﬁﬁdud

t ccagagcca_ st gt aaagga” tgtc tct gcaga_6
<210> compzpmpdegectiag ap st- Dplmalkmgﬁ S%sg%vﬁ@mth%lpeﬂ diabetes,

46 ggtgeeghaRe §99 9531%@&9& wih ILARBGAICe YIAIAOE 6 Ahe group consisting
ttctgacacc Ccagg g
5 of sequences 1dentified by SEQ. ID. NOS.: 1-92 and the complements of

sequences identified by SEQ. ID. NOS.: 1-92.

o

The method of claim 1, wherein the SNP is located within SEQ ID NO: 23 or the
complement of SEQ ID NO: 23.
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3. The method of claim 1, wherein the SNP is located within SEQ ID NO: 32 or the
- complement 6f SEQ ID NO: 32,

4. The method of claim 1, wherein the SNP is located within SEQ ID NQO: 35 or the
15 complement of SEQ ID NO: 35.

5.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 40 or the
complement of SEQ ID NO: 40.

20 6.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 41 or the
complement of SEQ ID NO: 41.

7. The method of claim 1, wherein the SNP is located within SEQ ID NO: 17 or the
complement of SEQ ID NO: 17.

25

8.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 36 or the
complement of SEQ ID NO: 36.



60 g 61<210> 47 <211> 61 <212> DNA <213> Honp sapi ens

<400> 47 aggtttagtc agttggaagt tgtgtcaaaa stcactatgg
wotgmtoss@gg gctcgaagtc 60 t 61 <210> 48 <211> BCTAPIDS/012986

DNA <213> Honp sapi ens <400> 48, catcccattc agcat ggggc

cgctgggctc rcctctgtca aagatcggb%)icgagctgac 60 g

61<210> 49 <211> 61 <212> DNA <213> Honp sapi ens <400>

49 atcctgaaag acacaactgg ctgaat aaaa yaagcagctt

ccatagctca ttaaatttga 60 ¢ 61 <210> 50 <211> 61 <212>

DNA <DHe3netHotdwf sl éneherdinGhe SHPticlatated acthircSisQ 8lg A4 or the

gagat gggc cct agactt gc cagggaagag 60 a
61<21dgg@§6%5iT§%§§5ﬁﬁkggg <213> Honp sapi ens <400>
51 tccccttcac atgcaggtgg gcacccacta kagctactga
tggctttaag gatgtgggtg 60

5 10. The method of claim 1, wherein the SNP is located within SEQ ID NO: 62 or the
complement of SEQ ID NO: 62.

11. The method of claim 1, wherein the SNP is located within SEQ ID NO: 10 or the
complement of SEQ ID NO: 10.
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12. " The method of claim 1, wherein the SNP is located within SEQ ID NQO: 11 or the
complement of SEQ ID NO: 11.

13. The method of claim 1, wherein the SNP is located within SEQ ID NO: 8 or the
15 complement of SEQ ID NO: 8.

14  The method of claim 1, wherein the SNP is located within SEQ ID NO: 54 or the
complement of SEQ ID NO: 54.

20 15. The method of claim 1, wherein the SNP is located within SEQ ID NO: 65 or the
complement of SEQ ID NO: 65.

16. The method of claim 1, wherein the SNP is located within SEQ ID NO: 9 or the
complement of SEQ ID NO: 9.



c 61 <210> 52 <211> 61 <212> DNA <213> Honp sapi ens

<400> 52 cacagcttca ctgcccctta ctcttcaaga yccttcatga
wggemnasmaa gaaacctcgg 60g 61 <210> 53 <211> 6RCTER2085/012986

DNA <213> Honp sapi ens <400> 53 4Pgaggtat ag gcggettgac

tccacatcac rgtgcctggg gcccctgccc agctggggag 60 a 61

;13(10>Tl§e4m§@1%a>of Whins %1%}? AL S Sk 1s pg%g?t &5 aggﬁQ TO: 67 or the

t ggacat aga taagctcag acta ggt
41<21000151§lem21111®f86§2 K2 N2 6DNA <213> Hono sapi ens <400>
55 gtaattaaat ctttatttct ttgtgaaaaa yggccttggg
aagagaccta acagttggtt 60 . ¢ 61 <210> 56 <211> 61
<212> DNA <213> Honp sapi ens <400> 56 gaat aat cca

tgccattaca acaacctact yaagatcctt gtttcttagc atggcagcca
6a 6lihepghodsf claim 1, wherein the SNP is located within SEQ ID NO: 4 or the

5 complement of SEQ ID NO: 4.

19. The method of claim 1, wherein the SNP is located within SEQ ID NO: 91 or the
complement of SEQ ID NO: 91.

10 20. The method of claim 1, wherein the SNP is located within SEQ ID NO: 92 or the
complement of SEQ ID NO: 92.

21.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 68 or the
complement of SEQ ID NO: 68.

15

22.  The method of claim 1, wherein the SNP is located within SEQ ID NO: 69 or the
complement of SEQ ID NO: 69.

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

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

25 25. The method of claim 1, wherein the SNP is located within SEQ ID NO: 16 or the
complement of SEQ ID NO: 16.



10

15

20

25

<211> 61 <212> DNA <213> Honp sapi ens <400> 57
gctggctcac atcccaggtt ctcctgaccc kaaacaaagc agtgatgtca

wgbb@aasmsa 60 g 61 <210> 58 <211> 61 <212> DNACFZER3M5/012986

Hono sapi ens <400> 58 cttccctcct ttccttcttc ctttattttt
yttttctttc ttagacattt taaaatarét‘GOg 61 <210> 59 <211>
61 <212> DNA <213> Hono sapi ens <400> 59 aact cagaaa

at ct cagaaa gacagagaaa ygcaaacaca aagtgaat gg gacactgtac
60 t 61 <210> 60 <211> 111 <212> DNA <213> Hono

38pi Q{lh% nﬁ@&%’o@@ilhi PtW}féEétiﬂ iR ﬁgg@&ed\bi&hlgm ID NO: 31 or the
aacagtccct gtca C Qctcttgcaa ygagcagttc
tccagé@ﬁ@ 3??@ gx@@g%hagtgg ctccggaaac t 111
<210> 61 <211> 41 <212> DNA <213> Honp sapi ens <400>
61 agaacatcca actgctgata ygcagcaatc cccatcatgc c 41
<210> 62 <211> 41 <212> DNA

27. The method of claim 1, wherein the SNP is located within SEQ ID NO: 42 or the
complement of SEQ ID NO: 42.

28. The method of claim 1, wherein the SNP is located within SEQ ID NO: 39 or the
complement of SEQ ID NO: 39.

29, The method of claim 1, wherein the SNP is located within SEQ ID NO: 53-or the -~

complement of SEQ ID NQ: 53.

30. The method of claim 1, wherein the SNP is located within SEQ ID NO: 38 or the
complement of SEQ ID NO: 38.

31. Anisolated polynucleotide comprising a SNP located within a sequence selected
from the group consisting of sequences identified by SEQ. ID. NOS.: 1-92 and the
complements of sequences identified by SEQ. ID. NOS.: 1-92.

32. A method for assaying for the presence of a first polynucleotide having a SNP
associated with Type 2 diabetes or the propensity to develop Type 2 diabetes in a
sample comprising, contacting said sample with a second polynucleotide, wherein
said second polynucleotide comprises a nucleotide sequence selected from the
group consisting of sequences identified by SEQ. ID. NOS.:1-92 and the
complements of sequences identified by SEQ. ID. NOS.:1-92, wherein said second

polynucleotide hybridizes to said first polynucleotide under stringent conditions.



<213> Honp sapi ens <400> 62 catctctgac tccccttact
ytggcctcct ctctccgecca ¢ 41<210> 63 <211> 61 <212> DNA

wWe20B#634080 sapi ens <400> 63 tccattttta cacat ceatmP2005/012986

10
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tgtttgccat kaagtcacaa cattttatca aaatatacac 60 a 61
<210> 64 <211> 61 <212> DNA <2185 Honmp sapi ens <400>

64 agcat aacta acagagat ca taat gaaaac, rct tt .
Cot gont I ANTORia SBoE Geh ABqamdss R gk g FNEggted within 2

Eglggzgsg&eg'ée E‘é!%c‘%e"wfrSﬁ&htéél%(&itc’éﬁsiﬁtrfgtzﬁ@éc@@gc@ gggreitiad g SEQ. ID.
wcat ccccca ctggact cac catcacactt, .60

<210> 1@5b91 sng thecppleiprpts ebegucnes e%%éﬁde%sﬁiag&NOS-ﬂ@%
66 g ag@lﬁ&@i%asgidqgtﬂ@t@é?b%}ﬂu%&ldeﬁ@&ﬁeﬁlam}? dhlgRiggGtregulatory sequence.
gagaagaaga ctacgttac Oa 61 <210> 67 <211> 61 <212>

DNA <213> Honp sapi ens <400> 67 ctgctttagg taatgatttg
aaaacctaac ycctcctgecc tccactgaga ggtcgcetctg

34, A recombinant host cell comprising the vector of claim 33.

35. A method for producing 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.:1-92 and the complements of sequences
identified by SEQ. ID. NOS.:1-92; comprising culturing the recombinant host cell

of claim 34 under conditions suitable for expression of said polynucleotide.

36. 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.:1-92 and the complements of
sequences identified by SEQ. ID. NOS.:1-92 in a sample, said method comprising

contacting the sample with an antibody which specifically binds to said encoded

polypeptide.

37. A transgenic animal comprising a polynucleotide having a SNP located within a
sequence selected from the group consisting of sequences identified by SEQ. ID.
NOS.:1-92 and the complements of sequences identified by SEQ. ID. NOS.:1-92.

38. A method of identifying an agent that alters expression of a polynuclectide

containing a SNP associated with Type 2 diabetes comprising:

(a) contacting a polynucleotide with an agent to be tested under conditions for

expression, wherein the polynucleotide comprises (1) a SNP located within a



60 g 61 <210> 68 <211> 61 <212> DNA <213> Honp sapi ens
<400> 68aat gagaccc caatgttggc aagtgctccc rtggccaggg

weageanaksmat aaagctggag 60 a 61 <210> 69 <211> 6¢TAPIDS/012986
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DNA <213> Honp sapi ens <400> 69 _tcaaattcta caacacagat

igiggaggggzaiatgttg;a agagggtgéﬁ'aacaatgttg 60 g 61
<211> <212> DNA <213> Ho ' S
o B A e (P ER Car PRk Reh RS IRAAfA L/ Be0. 1D.
agct ggtG991-69 afid e co2dfleméits sRdelmerticks Kﬁﬁﬁﬁ’edeWEQ.ﬂ%b%IOS.: 1-92
Hormp  sapi ens <400> 71 tcat t.a ctccat at ftaccatt
yggag@@éﬂé)@ﬁé@%&@ﬂ?&“&éﬁﬁ%§3gggwé o & IPPIELEFE 72
:?11> 61 <212> DNA <213> Honp sapi ens<400> 72

gCt@eisdssiht CloclgeR bfexpyésioa & ' th
o c(cfggc“le% egotgigaagde wpogiggacn the pgscaeta the

agent;
(c) assessing the level of expression of the reporter gene in the absence of the agent;

and

(d) comparing the level of expression in step (b) with the level of expression in step

(c) for differences which indicate that expression was altered by the agent.

39. 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.:1-92 and the complements of sequences
identified by SEQ. ID. NOS.:1-92 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.

40. The method of claim 39 wherein the presence of said first polynucleotide is
indicative of Type 2 diabetes or the propensity to develop Type 2 diabetes.

41. The method of claim 39 or 40 wherein said second polynucleotide is completely

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



t 61 <210> 73 <211> 61 <212> DNA <213> Honp sapi ens

<400> 73 ttgtggtcct cagtcttcga gtctgaagag yagctcatca
woagicgcgtsc gtttcctctt 60 ¢ 61 <210> 74 <211> 6¢TAPIDS/012986

DNA<213> Honp sapi ens <400> 74 ,¢tagaggcat tggggtgggg

accaggctgc raggagtcat cctcaaacat ttcagggttc 60 t 61

; 1??}15 ?‘(?tt o St g\?g é)?g bEaiV3 95843 >mm9@cﬁ%s§xgarﬁﬁl%tion of at

cccgt ctcagaat gt rgataag
ct agt {eastgtarcelggdtfgsqalBiclyodd«<210> 76 <211> 61 <212>
DNA <213> Honpo sapi ens <400> 76 gagaggggga aat aaagcag
tactcattgt ygtggcacaa atccgaataa atgtatactg 60 a 61
<210> 77 <211> 61 <212> DNA <213> Honp sapi ens <400>
77 t%‘tcattag ggaccccatt ttttctcctg ngactttcaa )
&3t atlhagethehofzasitone gf gaims 39 to 42, wherein said second polynucleotide is 99

5 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.

44. A reagent for assaying a sample for the presence of a first polynucleotide
10 comprising a SNP located within a sequence selected from the group consisting of
sequences identified by SEQ. ID. NOS.:1-92 and the complements of sequences
identified by SEQ. ID. NOS.:1-92, said reagent comprising a second
polynucleotidé comprising a contiguous nucleotide sequence which is at least -

partially complementary to a part of the first polynucleotide.
15

45. The reagent of claim 44, wherein said second polynucleotide is completely

complementary to a part of the first polynucleotide.

46. A reagent kit for assaying a sample for the presence of a first polynucleotide
20 comprising a SNP located within a sequence selected from the group consisting of
sequences identified by SEQ. ID. NOS.:1-92 and the complements of sequences
identified by SEQ. ID. NOS.:1-92, comprising in separate containers:

a) one or more labeled second polynucleotides comprising a sequence
25 selected from the group consisting of sequences identified by SEQ. ID.
NOS.:1-92 and the complements of sequences identified by SEQ. ID.
NOS.:1-92; and

b) reagents for detection of said label.



C 61<210> 78 <211> 61 <212> DNA <213> Honp sapi ens
<400> 78 ctggcctgtt ctgtctctgc ggctgtgaca ygagctgtca

wgaemgicstsc cacaccagaa 60 g 61 <210> 79 <211> 6¢TAPI®3/012986
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DNA <213> Honp sapi ens <400> 79 gttatcgacc tgggttgtta
at gcagt gt a kcagtgactt tgctgtadé@'ccctcactct 60 c

61<210> 80 <211> 61 <212> DNA.<21 i ens.

88 ct'giethodat disggatipgr gesc %Wé@ 3%7??:? ?%Bét?? @gar}lsméﬂ’%ﬁ

gt act ghbddrisGRANREQ6HE A hePlofpe hsssdhtdd vith Frik>dietsdtReted from
DNA <213> Honp sapl ens <4g$

> 81 atcagcagac gagaaggata
gagac dbasapupcentisiEng ¢t thehaplgfgpess 8‘588%?%?@%‘9689 g%
<210> 82 <211> 61 <212> DNA <213> Hono .sapi ens <400>
82 acaaaagaag attaaaaatg agttacagac ntctgggggc
ccagaagaac tggacttttc 60 a

48. The method of claim 47, wherein detecting the presence of the haplotype comprises

enzymatic amplification of nucleic acid from the individual.

49. The method of claim 47, wherein detecting the presence of the haplotype further

comprises electrophoretic analysis.

50. The method of claim 47, wherein detecting the presence of the haplotype further

comprises restriction fragment length polymorphism analysis.

51. The method of claim 47, wherein detecting the presence of the haplotype further

comprises sequence analysis.

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

comprising:
a) obtaining a polynucleotide sample from said individual; and
b) analyzing the polynucleotide sample for the presence or absence of a

haplotype, comprising a haplotype shown in Figure 2, wherein the
presence of the haplotype corresponds to a susceptibility to Type 2
diabetes.

53. A method of identifying a gene associated with Type 2 diabetes comprising: (a)
identifying a gene containing a SNP that is located within a sequence selected
from the group consisting of sequences identified by SEQ. ID. NOS. 1-92 and the
complements of sequences identified by SEQ. ID. NOS. 1-92; and (b) comparing



61 <210> 83 <211> 61 <212> DNA <213> Honp sapi ens
<400> 83 taagattatt aaaagcacga cagacaatag stgtctttac

woObemacswaa cccactttta 60t 61 <210> 84 <211> GRCEEPAH5/012986
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DNA <213> Honp sapi ens <400> 84, ccacattttc tccttcaccc
ttttectttgt ytcttatctc cctttttctg taccttttat 60 t 61

<210> tﬁx? egpzr]és ?onG%f asggit%gle H;%aitﬁtaﬁfuarHMnosﬁp 5@{1& afteRA%th the

85ccagat ctag cag gg wct ct gcaa
t t gaaga@tdssivagf t4id geng i6@ngnditidu@d IO+ hg@ng 24 at-rigl alleke @ differences

DNA <213> Lk | ens. <400> .GC : aagcaggg
agct gd' bcﬁglﬁ%n&ag?%ﬁefle o[ Sgékafegggﬁ%g@zfgc@c?eég%o g 61
<210> 87 <211> 61 <212> DNA <213> Honp sapi ens<400> 87

caaaagactc caaagatttc tcttttcacc rgctcccaat tactgccaca
taacacatgc 60 c 61

54. 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. 1-92 and the complements of
sequences identified by SEQ. ID. NOS. 1-92; 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.

' 55. 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. 1-92 and the
complements of sequences identified by SEQ. ID. NOS. 1-92; 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.

56. An agent identified by the method of claim 55.

57. A pharmaceutical composition containing the agent of claim 56.

58. The pharmaceutical composition of claim 57 containing the agent in a

therapeutically effective amount.

59. An agent identified by the method of claim 38.



<210> 88 <211> 61 <212> DNA <213> Honp sapi ens <400>
88 tggcactttt catcagctgg ccatcgtcac rggcattctt
wati@mgcsmgg t aaaaactcc 60 ¢ 61 <210> 89 <211> 6¢TAPIDS/012986
DNA <213> Honpb sapi ens<400> 894pgccaccggc cccatctctc
tccactgcca yctctccctg tgtgtcccgg gaggggccge 60 ¢ 61
<210> 90 <211> 81 <212> DNA <213> Honp sapi ens <400>
90 tcatgtttat acaattggca tgacataaac acatcatt at
raagaaaatt ataaaataca 60 gctatgcaaa aagaatacat t 81
62102 pharmackiticab tompasdtionbont2inBrg thio agen apfleins5%400> 91
gcagtcgcca gctctgtgtt gctgggtgge rtccctccag gcetccgtgge
tgatctccca 60 ¢ 61 <210> 92 <211> 61 <212> DNA <213>
Hono sapi ens <400> 92 ggagcccagg gcctcaccag tgagcaggtg

rtagtccagc agcttctcct tgaggatgtc 60 g 61 )
61. The pharmaceutical composition of claim 60 containing the agentina

therapeutically effective amount.

62. The methods, polynucleotides, vectors, recombinant host cells, transgenic animals,

reagents, agents, and pharmaceutical compositions as hereinbefore described,

especially with reference to the foregoing examples.



