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GENETI C VARI ANTS I N THE TCF7L2 GENE AS DI AGNCSTI C

MARKERS FOR RI SK OF TYPE 2 DI ABETES MELLI TUS
WEBAOKERO8ND OF THE | NVENTI ON Di abet es nel | i t uSPCHIS2006/000014

nmet abol i ¢ di sease wherein carbohydrate utilization is

reduced and lipid and protein utilization is enhanced,

i s caused by an absolute or relative deficiency of

insulin. In the nore severe cases, diabetes is

characterized by chronic hyperglycem a, glycosuria,

wat er and el ectrol yte | oss, ketoacidosis and cona.
GEDRFIE SFARLIVDS I FtHB FEFTHE IGRNE dSVRIAPNOSTIGMARKERS FOR

neur opat hy, r &ISKEPATHPE hPphBEPASNWELDENES al i zed

degenerative changes in |large and snmall bl ood vessels

and i ncreased susceptibility to infection. The nost

comon form of diabetes is Type |1,

non-i nsul i n- dependent di abetes that is characterized

aired insulin secretion and

BAQ&I&%ln re3|§¥%nce I'n tg¢p2t ti ssues. Both genetic and
envbiabeareneiitud, aemamﬁ)mmeagebwﬁ@emamﬁ AaaaiRatidiok reduced

¥he devel opnent

obesity plays_a major role in
andgwlw pfoteyeidliZatign i fmhameébetce%se@mntabwlatemr relativer m
defRfend 8PBLEM. "Blthd 1tn'6§e &fve% aliiaDASEk Cha-.I;JQI&GIhfe% qt}hchromc
i npl1cations of Type et es are enor nou
hyp@@ﬁcerrtm@h@ome WESS anil Ielelctmly&dlubst, &etohditosil aﬂm Long term
estl ed th close to 300 m|lion
ol fep s et i BB iRt o ey 8O0y R agphiopatay: deperlized
degalabtﬁe&ﬁlaﬁ@’sem latdd &hd srﬁ:ﬂﬂ-ﬁ‘lbé&%ssél@ 319<§?Il)creag—é&usc tibility to
pr.eval ence of Type |l diabetes in the adult popg ['at 1'on
1nchﬁ01p c Enepgstcompnagn oy afidigbgtes énTyrs. I1, non- la$u11nEﬁegbmient diabetes

Rl oy 60 b e b SO Gt s

resxsﬂaacwihsmstelssﬁdse Boilg gemle wad emdeon@fentad Gceirs eagEb@BE the
di i ncr a5|g%Pfo&)Iatl n af fected shows an unnet nedi cal ‘
S8 d ¥ &* THEPGeRaraorrala iithe devplopieat ofihagiseasps Type
11 deHbaRRe ts@Tteh @ il BorBY Sdiftetes 8 il S f Flké ud%R4! ated risk
factors. Al so needed are therapeutlc agents for
pr eVierhaabih iroplichiipes ¢f qu:edbénabees SOMIRIOUSE ITTHP5, there were

o TN T S R AL e R 3l

havd |dwbeﬁe§ih thagearedoR 5 A 8K AR 06kS:1 O Di 6B RGOS, 1 (R qiﬁpr-@med

t|b|||ty to type Il diabetes or dlagn05|ng
(19%& Ihs prgiet aRf5i SE Ip@abqteSdnalbemd@ét popylatiomin feelandis 2.5%

Vilbef n r pl he TCE7L2
R 1P, PACR B TR, Y omprisls
appsqréwptelycs, @md@pk‘) qvepthe\age (713 ny Whef}ﬂw Ehé diszases THeehighCF4
ce tra scription f cIor 4 The net hods

preP0ie bl Gliseatd P E G insaan Fiam et e sttt ammvgt specica
needl bkedehitenhelgdnbtibFRE s ffvolvel 2 ?rﬁ@fl%ab%ﬂ:s % fn'ofesé{eﬁ§a9 QL fine

the invention relates to a ne di agnosi
the ayreeiatst risk factqys.t 8lsoynsedad arelthetmpeutic agentsrfor pmwmmbmaif Type II
diale@d¥pr i sing anal yzing a nucleic acid sanpl e obtained

fromthe individual for a marker or hapl otype

associated with the exon 4 LD bl ock of TCF7L2, wherein
SUhﬂ%AEHé@%W&EENVEmFKNHrker or haplotype is indicative

,@ﬁsusce t|b|J|t¥ to typ di abetes. I n one
PRESRP Iy gpbiopgelates tyne 6$ ot JipEroshigsniinaeasad syseepsibility

to typRAl GRbKEY, a5 GLBGL

ﬁ@ﬁ I n_anot her enbE%F%EgFYHﬁ%n&%%$§géx%$§i f%%mqﬁ? deII
dlah?éﬁs 1o AlagnopingeDiotastion agaings tyyedi tizhetes tbbr@vaﬂuaﬂng cePtain markers

ve of .incregse S y of
or bARUBH/RRnE ) ' Sl CHERHTRTE IR GRS ¢ reeh Spemiic,
one enbodi nent characterized by a relative risk of at
least 1.2, including a relative risk of at least 1.3
and a relative risk of at least 1.4. In one

enbodi nent, the marker is selected fromthe group
conS|st|ng of DGlL0S478, rsl 2255372, rs789534G
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di abetes. In yet another preferred enbodi nent, the

mar ker is rs7903146, and wherein the presence of a T
w@bdoel1g708h1 rs7903146 is indicative of increaseBCT/1S2006/000014

susceptibility to type Il diabetes. In another

preferred enbodi nent, the nexker or haplotype is

i ndi cative of decreased susceptibility of type |

di abet es. The decreased susceptibility is in one
HMGrboxl), peaviouslyaefeted td aethelSC/AY gk ATiceR tahsipabn FRES 4)). The

%Egn 0.8, ggcludin% a rela&ive risk_of less than 0.7.
Mefidd FETRIASSGTeTERS 2 BEpRlicragkeraspaciated with e exonh kR dlock of
Tcgypygmﬁpnsisting of DGL0S478, rsl 2255372, rs7895340,

rsl_ 1196205, rs7901695, rs7903146, rsl 2243326, and

r s 4BeBBbaspaeidthatieveatian r¢leteptossmaihed of daghosid ®buwscépibility to
typ?g% ug?gégf%dn %g C13 llailfiﬁél[e(é&'q ?ﬁ’}lgpg g%a%%ZZSSs;%Qe}aﬁ ag} %Jrrglqe ?ll'l)tgined
fromsROMTGAGyal &6 aahhiibeor Mapl@yR3sdcdfed with 1 dx@he LI block of
TCE?£§2 3326, or an A allele in rs4506565 is indicative

E518 theayessnss ebhthe markeryr haplpiype is indigatiteqfas susceptibility

t d reshodl &R, [ |
o TR ARt O IR o B 020 fhast ome
magkigripedeptéd o fthetmerkersléntedsinstablet 6. biinl anbshet embyditehd, the marker

di abetes. In another preferred enbodi nent, the marker
(K}P§ﬁ$§$§5§n¥ﬁ%?'and wherein the presence of a C allele

i N moh3Q3edled bbddifichf iheiBaRbr SaEhRARRS indicative of increased
susceptibility to type Il diabetes. I'n a second

suseapbibHity of type bl dialkstes. | Thednereasad sesceptitlityds i dietenfbmdiment

' i nd] vidual t.o.detect
o BERBARR B P S0l AR | DT S5 13t
relativapisk s€at lease1dr Inone embagiiehs tHeaharttet ie Géleftgd B BE group

confiii S DETOSHE Bl oo Tant B RE0 AL G245 F ReEeom903146,
1s1ZP19B06, $8d 44506564, 2R GheRM e ?ﬁ%énd%lb?la%%mdjemé@@?ﬁn-ﬁ,e& 8,12,

that is conpletely conplenentary to a region
16, 28ngrratkermgnx alletsd $n DEHOSHES, lack aliede s BRASG3We;tan A Bkele in

4 | ock 7L2. 1n.on i t he_on
TG LSS o 5T K i PG BIR STl e o
alleRGhGSPPA33763 b2 20 FIN8le 1h 394806568 is ihGicathk iR eased susceptibility
rs7901695, rs7903146, rsl 2243326, and rs4506565. Ina

o thpek B1a0Eies e bpicRstRd, cribogitand the mepres inneldetad fram the group

7 LRI rred .
conSRASTBsis AU 011 FRHERSy LSLSH B pgparsgie
DGl aS4i$arrael aligdpacts7903146 iy mdeativd sfinntased stieptitBtylto tye 11

. et had of assessi.ng an .individual for pr hility of
dla%g%’sp n é’%t guother Rraﬁa)%eéia ) . &+ & _Sn}fﬁléeﬁtlg rsgg(%plﬂﬁsqqqigwherem the
pregiate6t 4 Tgllale iRFKo03 BHSO Gididabde W fbreh i sﬁgf&gﬁéﬂibﬂo%ﬁ&h

. of TCF7L2, wherein the presence of the marker 1I's
diabetes cative of a probability of a positive response to

a T ' ent,,. ln,one odi nent,. the

o oTahbthet BEFARAHGABAET me hnBRS: BIRAGHRAAEANS of
o B  Seoreed KAl is in one

Is , IS ISl , an rs y . n
emba‘%lb‘i“ﬂércg%rﬁﬁ%’a?eﬁié%ﬁ% relgie gk REless Sapdl Ercludmysatgiverisk of
lessTBAKEY. 118 90344 R% | n- 0
eSS TR, b G i B Rl le JlEue 00 Ao Bln R0l g of
DGil 9t 78arsil 925537 2.as RSB ABI b1 K1962055, 257005695, w90 TS0 2243826,

‘ uti c _agent. er ot the .
and B dS0E30S ahd ShERTL e r FHEFR AL S 5 PE W hh gt sove
1512296812; adF alldieinRMEBa0 6 afbledn FRAT 96DMBNA TFPklclih ?s79ﬁ1 695; a
treatnment of type Il diabetes. In one enbodinment, the

TCF7L2 therapeutic agent is an agent that alters
activity in the Wit signaling pathway or in the
cadherin pathway. |In another enbodi nent, the TCF7L2

t herapeutic agent is an agent selected fromthe group
set forth in the Agent Tabl e. BRI EF DESCRI PTI ON OF THE
DRAW NGS The foregoi ng and ot her objects, features and

o o Y a1 o - e r
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markers are plotted equidistantly rather than
according to their physical positions. The figure

W@ b@wea3tosd neasures of LD - i.e. D (upper | efpCpm200600014
figure) and r2 (lower right part). DETAILED
DESCRI PTI ON OF THE | NVENTI OBl-A descri ption of
preferred enbodi nents of the invention follows. Loci
Associated with Type Il Diabetes Type Il diabetes is

C alehaihasTe®@sil %eda ’Dyllehy ne[rsgzlzme% Bor A elilel€ 81rsP50B365 is indicative
sns such i npaired insulin _secretion,

h
of a [ rOASeH| SPEepaTLitvds YAk 1o GiPpRer I * PeGaTaemindimens tbamatior is
DG 1WS499 S daMidth tRYprtREcd bV£H auMQ%ﬁ ﬁG’l@@A?é isthAPRHRDF

patients suffer serious conplications o hroni c
decrpasp@ seoppiéhility tomueddidiagetes phT adten prefereadrapgaidingent, the marker

o P ISDATV A0 SGRLSE L BT ey o

decrd&s@ﬂ)@ﬁ@%pﬁﬂﬂhbd\bﬂtﬁﬁIE&labHifeﬁent|y 6% but is projected to
e over the next decade(7). This increase in
asesomd agpect, ﬁ&prmeﬂa}%’é iusreatesdp @rkitfor esgaying a sample
ﬁ-niBPf g
o REFRRILRN 4821 USRI B RO M o RO L
one of mpygueagdntgifoaldeteatmng omcnlr uebra gapkeay adsem:ted ehiithfthe enges LD

bloc G ko dh PIR BEPSHGRES MGGt eete chrasrisset loast one
contigﬂoﬁé‘? fidolectidedBgueAcSthat is r@:gmrp?étél? c¥@ fe'rr%htaﬂr Ra fe font%%rlsmg

di abet es in_European popul a |ons proxi
at leastep% warhwswmtwm&em% 4tldu block |of E@Eﬁmsmﬂe@mbodlmem
th t
the ﬂdé‘l%garfﬁ%é iSRG o%l%l %81%» é\énl‘]lSSIS KIQFPH\AAO?WSE’ 118955372,

rs7895.‘mo dselﬂé9@m5$s79@1\6@5he@903ﬂasl1@@214@82@31&@@94606565 gpd
th%E, én ggneral not been replicated or confer only a

preferzetQpbeqitient, theiang o1 morgymagieer iDL PRA T8 s ARPAA6y In another

prefe@apérhs&m%hﬁ%%&k&h@% ¢ S11ETE AL NG 808! gl ymor phi smin
the peroxi some proliferator activated receptor ganmma
gede al(mh’ﬂF&S.Q?C(tJ e presend mvattion siatpoloyanmethbd sfnssasssmgan

I bf I
indif} % n%%?pr rmbabﬂ,\@r o r?s%;tt) é‘;(fé%&% gﬁflﬂlgsaéplﬂgm rés():%s

detetting @fﬂaﬂteﬁt &ss\dbihfédtvhﬂx 00 R4 L0y Bloslt of ORI, whieAR€ R Sresence
have_yi el ded several |oci, and the primary ‘focus of

of thejpa, kﬁfalﬁ imsHgative of @ arabRbIlise? PesitiveagsivaesfoariT CIEd;2 herapeutic
agerfth '119 i (ﬂ'sentlah el als 9§§&§¥f‘rgm tF g%ﬂﬁ consisting of

popu e genes 1 n these VE ye
DG1{18d@8.as bZ:RSSBMS/789534Q’1 rdVB X9 6205, ATR0 1698/1$7903166,a081 J2ABB26,

1 |soI t ed ut of a locus o
and B 5L B kP Sty S R e
1s7909148) Bnd WhBeaf the m@eﬂc'e oAtla3RAIE I OindHE fd498 %?a T allele in
i dentjfied through positional cloning (P). The rare

15790 Htfels iingicative vk 2 probebibiey of a plsdiiest responseaiosd "&CF7 L2 therapeutic

age]ﬂpturlty onset di abetes of the young (MXDY), have
yi el ded six genes by positional cloning(6). W
pr éwiothes b;pebemahé mdexgﬁmqaﬁtééﬂt@i €hesiis@ BF fal TAML2l th&p&Riclagent
ronD pe Il diabetes nmellitus int
for e RARA L PRSP 63 the etentatune ldapricve Inppriso

embb&R&nt, Qﬁ’e PEYIES tHel ag)e@d’d BER 41 L:ﬁtq gﬁelg t‘}\% R Wt

12q. Llnka e to th egl on as a bserv
s1gnalﬁlg\mtli1%3normhq @dh@(n Dathwdy. alsamoilet embod?imemg the7FCHF KR

7L2A tiop with T e.ll bet s. The
her%’reggg% i nvaé1 e e&@‘ieg? ﬁ’& FOENTS P rﬂ’a‘fll gt d2plppe
I'l di abetes-associated LD bl ock ("exon 4 LD bl ock of
TCF7L2") within the gene encoding T-cell transcription
factor 4 (TCF4 - official gene synbol TCF7L2). Severa
markers within the exon 4 LD bl ock of TCF7L2,
including mcrosatellite DGLOS478 and SNP markers
rs7903 146 and rsl 2255372, have been found to be
associated with type Il diabetes. The origina
observatlon flrst found in an Icelandlc cohort, of

o o o, o FwNNA NS AN Va ~ oA ~ o~ r-\_l_L:,._
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Wit pat hway nmenbers b-catenin and gl ycogen synt hase
ki nase-3beta(72). In addition, Wit signaling nmaintains
w@e@adspetytes in an undifferentiated state thPOLH2006/000014

i nhi bition of the adi pogenic transcription factors

CCAAT/ enhancer bi ndi ng protgi.n al pha (C/ EBPal pha) and

peroxi some proliferator- activated receptor gamma

(PPARganmm) (13). Wien Wit signaling in preadi pocytes
BRIEF IPESCRIMTEONDFOMEE RN WESGEn of dom nant - negative

TCF7L2, these cells differentiate into adi pocytes(73)

| n Bedpregeing and ofhes objeeth, fﬁ@p@sm@i adveatagenef the invention il be
oopdfOhe S BB TS PP LA LS M iy of e
inveatidn. TCF7L2 i n col on cancer ceI I s(24) The

o e idGbie gl BT mediamoll s gin reoBes i Bbigeor
dise§@iBELINE D)Dr SN 11@H%§1§M{) tprd}éctt}iﬂll%l 1€ $ROYE. Q"kb Qg% seven

are nom;available for diagnosis of a susceptib
LD blpgks 29 mdicaibéfw he blackatdw schefratic dlmgthms N§BifRﬂSeq) which

Sys to t. bet e /or.a
sho € BleaRRERoP AEEF AL tart B Gk, WA S R etea.
DG mﬁmdummd af 11446 MB\RINhirétAos ot ANQEBICB @SB 3) Sn &ltfon 3 of the
used to identify the q&)(r esence of particular alleles,

TCR/ ¢ 858prithin 6 7éii%kéibé0 rthatdRgaaporpies DA Binires 3othiearhede of exon

4 anW' &F ifeG] @ %féﬁ'@djfo' Rithd 9koh A Y BRck b E[‘ 9’@935 %SThe SNP
is an al e I's protective agalns

markie;ra loest @sited a:iunrhstaﬂl}aﬂaﬂﬁ:lr thafeccprdingdo their, ph&swélaaositﬁnmr The

or .ot her i.n rker 047 assogiated |
fiofy 0% BT P EDc e P Giier HTaEat widjeurs) 094 gy righ
part).n SNP rs12255372 (associated with a decreased
susceptibility to type Il diabetes and is an allele
that is protective against type Il diabetes): a T
allele in SNP rsl 2255372 (associated with
I s); a Gallele in SNP
DE?%%C%%?A% d&%gg%ﬁg%gﬁ]z ﬁ\ﬁ%ﬁg&ﬁeased susceptibility
t 0 A ypeeriptiodprefearsd amdbotlsnems @fl thelnwetivat follows.
protective against type Il diabetes); an A allele in
SNP rs7895340 (associated with susceptibility to type

Locl Asgbcate! @fh Tyfe Bsibb&éL 1N SNP rsl 1196205
(associ ated wth a decreased susceptibility to type II

di abaedtdighefey is Chatra@tblil@ddebythyawrgljscepnmtvdmh e ggal thetugh

aII n.,SNP.r 1196
mecimatgigr&ls: U %q%&)?%gdsl&%ge%p cﬁz 1ns1%11n rﬁ}g%ncie n BFrélgréﬁteggbssues and
increased @lucebeoutput Hyhe BV&OM@S&yﬁ@H&E&beﬁs oatiditd fuffer serious

nﬁfcrease usceptibility to type 1] diabetes and is an

compylicafiqns of ghropic sftgé‘/&iﬂmiaemslglémﬁphwethy,i neyrepgthye efinopathy
d Geddiérdl t

and godbler ptelﬁ db@eléh‘ﬁ?rg %t? t%}glﬁ)%és gllfﬁz gfe?sgéésg) Pk afﬁ‘&@/ c§|0£ type IL digbetes

worldy7ide 31&11&6(1@3 é%d?lmselﬁompiteﬂ t«ansimvee dmd:xsdi@aéqs(ﬂ) Aihlis fnyrease

d di t | el e that ectiv
in picdaletBPof (e IR R B Hit o Tocrfislheielf bt WaRpuipbgn and rise
moiléb@ty(assoc:i ated with a susceptibility to type 11
diabetes); a Callele in SNP rsl 2243326 (associ ated
wi tYheze 8 5¥idepgs 197 p genetip @ompp@emt ko tie aisko&type Thdiabeies, ncluding
c
P SR TR SRS s AR BEEAE) S hlehsfemeriamge rotes
am@gim@mgnts: thén dilgedtio wefis(40) and hHeiblingrakaive risk (ANRE type I
dd)g: 1S fied using. the Pethods d scruﬁed herei n, can be
1ab§sed 8}10}38?%%9? tong,pt appeeramalty H{%ty to type 11
di abet es, and al so for diagnosis of a decreased
susceptibility to type Il diabetes or for
identification of an allele that is protective agai nst
type Il diabetes. The di agnostic assays presented
bel ow can be used to identify the presence or absence
of these particular alleles. DI AGNOSTI C ASSAYS Nucl ei c
aCids probes, priners, and antibodies such as those

o ] e o ' - . o L,
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than one nucl eotide, resulting in a frame shift; the

change of at |east one nucleotide, resulting in a
w@b@aga7o8h t he encoded ami no aci d; the change BET/E2006/000014

| east one nucleotide, resulting in the generation of a

premature stop codon; the -ded etion of severa

nucl eot i des, resultlng in a deletion of one or nore

am no aci ds encoded by the nucl eotides; the insertion

of Twa eppxroaslmsehaada thue €dr doén gked to seacth fos gbges usseqiadd with type

reco t|o conver sul ti
T dighg e, SR conds ROVt S nn ShebfiEcahtigig ehud have been
tested éR as%‘idt% & Habé, iPberRrAAidt bedn iebﬁcaﬂ&ﬂ& confer only a modest
transposition of all or a part of the
risk ofeype Hritizhetast— & mast wislelyarepertad bgfing wpr ée Pwdﬂél% han
n . | Such
R L T T e e e
(PPAE{GZ))@E)daddyanaat FEE phBmmoustieh dathiepotasinmexaaylgrectifyitdiehannel,
di fferenc |s a frane i ft change, the frame shift
SUbf%’%’ﬁy? et If gengiiiy E)E‘{Q t he encoded ani no aci ds,
an@/eﬁ’émg-%ﬂdé kg sbzﬁlstu'ﬂ SndBBOeR AR 'tﬁérbo%mén %@W&I diabetes
stop codon, causing generation of a truncated
havemd:lslqzréwwé locy anelrtheapmm@wom qﬁ ontometipal sesearsl e@isatt@dlas

a di.sease or di n .suscepti it
been et PSR TRt 72 Abd o Pl R RS el Pf s
in thagel 18cidaRe het 1@ lﬁma@%i’@l,l Sloglevat i MeRichi Agmeicas, therc@lpain 10
nucl eoti des {i an alteratjon that does not result

(CAPINIQ gena e lsqlaat@% QUL PRSEP OR gerogsemed dbiisremerenipthe only

| I
send P 8 oy By BV i A G
clonoigh{8). Wite eaf N endelith fortos @f Hpe |Ib¢11|ab¢1:es; mamdarnmitamymnsdf diabetes

t he TCE71L2 l.ei ¢ a of the

of teARHER LR ) fars SRS “aeced e Roeb iR or e 1 o
hengd preRfoudly repdrtcdl RHomeeli@d G gmiticsht’ hnkE%eatofchfoﬁﬁosHEﬂ'e sqdfor
of diagnosing a susceptibility to t di abet es

typeHy Biabetes axeilins neghe Mbnd@@@aulagms{é@} ieths sama rsty@y,swe also

repom{i glli]gé S rlgegﬁrc]% 0 nglfag 164“ Jﬁ}\/gqe nﬁz@éé @ cgl’[égg% has

alsokleﬁublﬁﬁerveﬁ in ®exdénn Adsricaddin). Wl ey & Sons, i nCI udi ng
al | suppl enents through 1999). For exanple, a
bi ol ogi cal sanple (a "test sanple") froma test
Trarﬁelkﬁotﬁﬂ Fctdter- 1 1@ GERATrdLR Adsobhitise MG pDNDiabNas
CDNA, Ts obtained froman_individual (RNA and cDNA
C arTho wrgsehlainuedipnireletes oidputifinative pEY typs dbdiabeiesaassociated LD

blocgrtdegi\rélggl b%oc C,ePd7Laf’) x;}ﬁ'h 4k g&%l 9? C)?gs fgcgfl Itljtal)}%éllpﬁ)n

I Spose carrying

factéd AlEIES- officéal g&ﬁb WBTCBB]UZ)D SGQ&aBﬂhuﬂders Wwihih the éxfon 4 LD
fetus. The test sanple can_be fron1an¥ source which
block S {LGHTL.2 g BYSBHIRE Bgrosatsliin DAY 08415} RSN B mtrers 4 166 and
rs12955 8L d l§e[e§1| bt 038 riEHo‘li"la%fd ngé ?ﬁ&?ﬁ@és. f gk drigk
tissué sanple from skin, nusc uccal or
obsemat}amnﬁtst xﬁaindrmcaoé@e,laqdimhmtmf tgasasocxammm(ﬁhﬂ)SMBact

Xy an t est .sanpl e. o eI
=G e 1ok B R b B2 Bsqufnuy
bee@feplYat8d T HDBAKE $fpt [PHiabdI& doRBt Gnd b Uri®d Senmy @ fasiFheohort.

RNA, or cDNA sanple is then exam ned to determ ne

DGR ds logated iy biop i of e RCE/LRarere 2n Q6P &2 endiwithin awell
I L [ S

el B R o0t i 5 B aE ol P R, Ble ol 064 At ha

partdlintrom 4 I’il‘lﬁ:rﬂi‘@ﬁ 7I2dehe pm@u@tasr 4 Algh(rsgbiigrerep (HMG) dbed
by hybridi zati on of the gene in the genom ¢ DNA, RNA
or cDNA to a nucleic acid probe. A "nucleic acid
probe", as used herein, can be a DNA probe or an RNA
probe; the nucleic acid probe can contain, for
exanpl e, at |east one polynorphismin a TCF7L2 nucleic
acid and/ or contain a nucleic acid encoding a
partlcular spI|C|ng varlant of a TCF7L2 nuclelc aC|d

o o o o "
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The hybridi zati on sanple is naintained under
conditions that are sufficient to allow specific
whleilstiogat i on of the nucleic acid probe to a FCOFR2206/000014

nucl eic acid. "Specific hybridization", as used

herei n, indicates exact hybstdi zation (e.g., with no

m smat ches). Specific hybridization can be perforned

under high stringency conditions or noderate
cont?gnmgnwa@yptmrfmton thatgplayfsoy robexdiarthd Wnt aigngllingpatiyeay, also known

N RN S I T T T —

of proERichddiocht re’x%k@%&y(a KepPEiykt i BIWE pldlbdsRhoBiRosthdis) through the
present, is then detected using standard nethods. |f

Wt ppisovalyierhass Betietentri and ghranger syrabasedinaserabetad Pk il addition,
c_acid.i

wot el iniorn A haifbrosieiel S AR dnogh e of

the a\dq:fdg@ﬂf% trahB@iptiof fit@S OTA A T/ehhhcBtisih@ing pasttid am@be
More than one nucleic acid probe can also be used
(C/EEDalnha) apd pgroxipome polifgatqerdictivyed reopRiohgdrmai zat i on of
o R, R VL RDR  pRABSE Ly L bY By Bl ssion
of dpnisannegatife ECE&H i these @ells dilffecdntigteviatoi adifocgtes(dd). ﬂiugaddmon it
TCF7L2 nucLelc and.can he di gnostlc f

has hggn ceppried;thatithe &t Ve sighalingmbatiway tanegfs P %Aci%%m@aas%‘amty
thro%hz]?@%%dapinltér F%l&ﬁ[@%atje%nn%aqﬁﬁi&l ofoﬂ%?ﬁc% Eé’lﬁ;(PJ) Fhe

ve a e agai ns

multNeh ERG D BarasdniSprotelbie %1s@ifrip6ﬁ£nt%ﬂ1h@@1@hl$g ¢dll ddhbgontt@sugh its
Bi ol ogy, Ausubel, F. et at, eds., John Wley & Sons,

bindingygadheransh{Mr i di zati on et hods described above are

used 4 QsliHl5Hk! fc}{scto'{)é’ry%%%ﬂsc SreWovPaifl eléé]E“PJrFHhAggx%iQ bf &

partlcufar sp f icing variant, assocl at
suscspistEiipt ioltipd Hyhaﬂnetet Syapevelll asdomegmslscuf aa&smaseatsesbepﬁlmhty to

typeplb EAREER S5y § Breceetap ettt Sthg) Bbperlt PETG AP Hagiments of
the 1fn'§/§ﬁﬁ6nh gial ?H@dt%'a%?& aﬂ@)ﬁs&?ﬁﬁ@ﬁﬁﬁ?tﬂ% ﬁ@@ﬂ@e 0 ifldrGlleles,

@é di zat'i on of nucl eic aci d FO e, as escri bed
incladjog e 0 atll@lqammafrk@rﬁ@ftsélﬁ 8 &asso@arad with 4 dagreased speceptibdity to

typepl‘f ld}/ %%{eg é {Qa{n%l% Eé'l: é‘ ro@ {/ee ééau"i‘s‘% aﬁol'e 1P 1a8<f:te§ he? aorbo allele

presence o CU| enc

(e.g1CEA, 2, Im01|6&ir czoam cdh@ raﬁelle)smtlhaﬂqexf DGé OmMmeiacedfmh
t he SUSCGpthI|It¥ to ty ? Il _diabetes aor
&

suscgpibitihstodyRuY digbefep): pi 91 p %% rqwza?%éﬁ%:sgme@ﬁ with a
decﬂg@é@d%ﬁé }Sﬁb@lfty R BPOH AEIbENE 2RY lSQ]!n%H%%hm& pltoY&ﬁvé hgainst type II

I abetes). For representative exanples of use of
diahetes):ei T adele th PNBbel225568  (afsociated awith suscepiibilitytnt type H

88, 611 | i d
sty € et a5 BRAy TP SpLGehiref TR aporSent PP o type
1T diAbeke hitd RGnA1IPIRS id Iﬁl'oiebﬁ’v51 idsEltypatl &ﬂbdf&l) fb@ldzs allele in SNP

descri bed above, PNA is m m ¢ havi

157898340 Erssqqiated with é\asgamhzhtbré@ kmsdbdiabeten; %@ aliele in SNP

o 15Oy OLHSLIE UL 0 0 AR

thatds pett¢nyive ngainst rtqurllil Hlabq:tas@;aai C(adlek, infSOP 8% ?I%IZQS (assoc1ated with
N P.

suscpBpigate erehifeelebertot e fo S roUiPs ke b wittobe

decféﬂ&d%s%ﬁbﬂﬁﬁﬂ) tgf)e AReMHEL 6Ad syanrb\ﬂ*éfe' tﬁaﬁ@pfo@ecavér bgalkst type I

nucleic acid di zation of the PNA probe to a

diabeers¥2C plleleén SNRas 1908635 (assodiatagruvith puscensibility to type 11 diabetes);
j | | et e
» CHEETAINE B90s1 Qb yRld il ARBh B Py ALY peg g

protective aIIeIe agai nst type Il diabetes). In

anot her nmethod of the invention, alteration analysis
by restriction digestion can be used to detect an
alteration in the gene, if the alteration (nutation)
or polynmorphismin the gene results in the creation or
eI|n1nat|on of a restrlctlon S|te A test sanple

T R IA " I
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ot her appropriate nethods can be used to anplify the
gene or nucleic acid, and/or itsflanking sequences, if
wale®icnamss The sequence of a TCF7L2 nucl ei ¢ aci BCT/I820@/000014
fragment of the nucleic acid, or cDNA, or fragment of
the cDNA, or nRNA, or fragaent of the nNnRNA, is
determ ned, using standard nethods. The sequence of
the nucleic acid, nucleic acid fragnent, cDNA, cDNA
and fsraagiteletthaniRyteadive a@hﬂstﬁmghdmbeﬂes) e Omdlatecid SMR 1372084 46

(s A8 BBy B Rl etsha A0S poG IR 26

(assé&até@ﬁuﬂﬁ@%ﬁbé’ephﬁﬂitﬁﬂit?ﬁe Ilmaetbetela)a ainf @h I AR in VAP B4506565
susceptibility to t I di_ abetes or a decreased
%@m

(assegiated pithis ﬂuﬁwﬂb@ﬂy dinbsiss). ekt qdditionplpnehadimenty pf the
L PR S SNPOER K005 e AR B8y, o e
useddet diapnédieofa mseemlbllmﬁ taatype Iydiabapds, smd also for @igbsds of a

nucl ei c he use of dat - bl ot X
decrfisgR SuesBENBY BT RRIL AP PEHOCR JULPEOP a8 dHplehat i
rotédtivela alﬁﬁ’te@bé T@idYeteg O oy
D Ll L o b e a gy o Wea
idenpify thanor@p@cescpr@bsmce obthespoparddataligles. (al so referred to
herein as an "all el e-specific oligonucleotide probe")
is an oligonucl eotide of approximtely 10-50 base
DIAGNOSTI(pASBaYl y approxi matel y 15- 30 base pairs, that
specifically hybridjzes to a,TCF7L2 nucl eic_acid, and

t hatictedhadih é?f%’PeﬁydquFé% ohf antibodiessugh avtbape desgribed herein can
o SUERAPLLEY) bty Oy LRSS PO KPR ven
as itdﬁ&t(etgesuséfmﬂ farmihgpatis vea efsceptibildlydc typed! dikbabs). gnilarby, the

bet. | I tid
ol OEies wab S Gt pid wiepeS ARBRBe by BB i St of
diagRosiEbTT A dodibiabe bitscafibdity 361type IPAIEPAES ds we a8 th HERBEAS D
nmet hods (see Current Protocols in Mol ecul ar Bi ol ogy

diaggogs af 2 Prodedtiga neringt tyrst 1 dishpies.ong als ip kitslgdmene amctath@ kit
le of DNA
conBISATAG gl bih SRS oSt BERRET C 101
anyih bhe asplebt (cfrthcamfvelagjmediagMSlsa)f@ﬁKd;@ubﬂnj' i tgpallidhband is

madg 5 dekoC R FARBEDTRICT & & 1070 CoFor Rt aibed el

the AlelddUf nRhRerdSE 105478 off SP 1088537145 m99§3t4@ngmbezos
met hods (see Current Protocols in Mleculaf Biology,

rS79§ll|@95a7879 ﬁbl4&, htel 2B43%26j 1§4@Qﬁ5163)3t7§1@b mlymomph@m can be a change in a

n nce of. eci,f

TCﬁLgQﬁ fé | dn g} ek tﬁ 1nse% {:‘) ge n%ﬁn[lg QBCIW?L% of more
thanrtméhﬁbléoﬁdd: ,dedultiighien feeianifgdhe bh/aihrgb of Ztdbdso Bndhuchddtide,

u?llelezzi)}emflc ollgonucleotlde probe to DNA fromthe
resUfti 19 B dianes 18 theenceded araingfcig; fel c}ﬂﬁ%&epqﬂaé}ﬁaﬁtwn@ pecleotide,
resubtdlaih hdWGleRltond¢h ren@eﬂﬁire s‘g) LA6ETRE BelbGSH &3@%{/&%’31 tQIcleoFldes

susceptibility to type abetes or 1s indicativ

resuig@rieasietctionsd epe Dltmnblretaynm«» atigp endolded:lbﬁﬂretmsleondes the

tive of rotective allele against, t
imselfih e P sefiordt abRRR GRS B F oo pfShbind et o gene
conr$i6h, GeiPeed fnl £ ietrIMNUCHRRE b&ﬁﬁg Eéﬁﬁ%n&w&héj%eﬁﬁ &L@)hﬁﬁﬁ)n of
reference or variant allele of a gene or nucleic acid
all oz g partiod thﬁggealesﬁrﬁgp@sltmmf@&qr@eaamfyh@gemq; @nwwartg@mtehteof all
t
or az)r 1273@ g‘lgg%gnp . F@gg gan R%:Q glfﬁ%eﬁ% gf ]bg gltesgﬁ n g gi gene. Such
sequenbe ¢loingescause adifetancoin tha ng@be@i\ﬂ% ermzeddda@m NQFAL2 nucleic
pol ynor phi sm and only prines anplification of an
allelic formto which the prinmer exhibits perfect
conplenentarity. See G bbs, Nucleic Acid Res. 17,
2427-2448 (1989). This priner is used in conjunction
with a second priner, which hybridizes at a distal
site. Amplification proceeds fromthe two priners,
resultlng |n a detectable product whi ch |nd|cates t he

- r e 'Y e



10

15

20

25

30

noi ety. Common to all of these LNA variants is an

affinity toward conpl enentary nucleic acids, which is
whyoobas7oshe hi ghest reported for a DNA anal og. PEDIS2006/000014

exanpl e, particular all oxy-LNA nonanmers have been

shown to have nelting tenperdatures of 64EC and 74EC

when in conplex with conplenentary DNA or RNA,

respectively, as_ opposed to 28EC for both DNA and RNA
acig.oF or g le, rlﬂ@ﬁ&w@rﬁ@emﬁﬁmahﬁt chagph shaframakhift can result in a

n LNA non

S e R SR i BB AP AP Y kg R premanare stop

codepnemeing .geRenatipn bfietrancated roilyptde. dﬁﬂ&ﬁ%ﬁwy Q ol‘ﬁﬂrﬁmsm
oners are,.included { the 3 end

ass el M TR & Ry or & Heeopib Gistiocn Gsoamor csmdision

ass6aasd d&ﬁh&DT&'F 7L Pn@dlt Beid a5 BEE kyn S aﬂ{ratlon in one or more
ol |]gonucl eoti de probes that are co ene o

nuqlegtiges iy anelieragion that degsaret cesuls gme nbangk nmme@nlypept_lde encoded

tif
o TSR e Sl ol e PP BRI S o
stalmhtygnrtmmlsm’t Dﬂmﬁﬂ\ffawr otiRrbee uged theclrélﬁ@xnl%fd neRtidad@ation of the

y co rise a urality of different
ge“8| r“g%ﬁﬁ %lz 8‘&381@ §1a§ At Ofg\fhe changpt eveltemtions described above

is r@fferréd ﬁﬂﬁb‘i&ﬁl%%ﬂ"‘ﬁlt&b(ﬁ B@Jl&?%mﬁn’ovm | ocations. These
onucl eoti de arrays, so descri bed as
msp@ethbdmf\dmgbeamg gewseeptitityde sygieilbeidbétss, hbbridization

143, 854 and PCT
me%@ﬁ e e BT apeliey NGOl o e dppriciogsivms, can be
useEl'l(Les le@fé’?’ﬂﬁoz@aﬂs genRIllay Baslo B, %%ﬁlféi‘ BB e gs John Wiley &

nechﬁ@}cal synt hesi s nethods or [ight directe

S°I§y]ﬁlf’ lf&%enfsﬁhiouBhé%?%O IFQI example rehiolagicalsaoile (a “test

t:
T .
Obtﬁuﬂbftmi‘r@&ggizmym]éhﬁ& ggﬂﬁ;dn{mﬂg?eﬁseﬂk‘lgr éive\lﬁ)lc Wadkers), such
al so |L.call on .
25 0pYBISH0) SR I b pUSTeRA foc Preshéongsd apor carrying
def@2 fH0HE TRAEdbMeS. TIPeaihdlvhﬁal &'n‘h% ]aﬁﬁlt i tﬂﬁ %ﬁEeThe test

teachlngs are incorporated by re Ference
sampe 6oy d@@nﬁﬁySQWEC@@WhheewgweﬁnmhedENA;m&hasa%kmgsmmph

fBESo DU B3 RO SPGB 8
muschs bugrat at echjinyctivel Bu@RE,14veHR] SastrbitANRINGE Wﬁ@i"o‘? ns. A

n be utilized. Once an oligonucl eoti
testa??%@ qf 35183&%%3 al cglly, prtisspe candiecphigingchipyeanpsepriate methods
such Y9y ShAR[ NS of %r@ﬁfc%ﬂlﬁrkq gﬂg negl, BR]"A RNA, or cDNA

pol yrmor phi snms. Hybridi zation a cannrng’are
sampieri then| sk agunad tgdle@unlnbwhwﬂ‘teh ) qielyﬂ’i&ﬁplnsrbeﬁi a HE]FG’JLB ndéldic acid

s B et SRR AP e 1
present} 2PhelB6senchiof &Bbbf}&l(ﬁﬁﬂﬁ’ﬁ loR gﬁlc@ﬁg‘f‘vdrﬁﬁﬁf R3h BE "ﬁﬁjddpaYed by

brief, a target nuclelc

ference_herein,
hybga’&ﬁ%%%te'ihﬁ &g Wéb%l BRI DN, WEOIU-I@\PA(DQI 8 lnycleic acid probe.
“hLQﬁtTfiE hdill %‘ilolfé@l bR Hérgmn@% K%WSDN% rrgB% oxganelg.ﬁgﬁyrobe the nucleic

known anp I cat1on

acidnyrpbeesn| qolltmml fgr emq:lla; aslehdi@nd pelyﬁfoqﬂﬁsrm[ a sewg P68Seic acid
and}or%ontalne co nt alrd o the two_strands of the
Pargeré 8?‘?? ﬁ"fﬁsﬁl?%%‘fﬂ 3 salieiaenatians afe TEHTLE hacleic
acidp Ofhg lfp:l‘tl:e&rﬁe OFRRL
useden'pl i fi eagst ar getubgbcga%g g“?%ﬁﬁeﬂg%?ﬁg?‘g b%lvg ?e'g" the gene
| abel, is then hybridized with the array under
appr opri ate conditions. Upon conpl etion of
hybri di zati on and washing of the array, the array is
scanned to determ ne the position on the array to
whi ch the target sequence hybridi zes. The
-hybridi zation data obtained fromthe scan is typically
in the formof fluorescence intensities as a function
of Iocatlon on . the array. Although prlnarlly descrlbed

o Y I T
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be used to detect polynorphisns in a type Il diabetes
gene or variants encoded by a type |l diabetes gene.
wke@oasm®es at i ve met hods i nclude direct manual PCT/1S2006/000014
sequenci ng (Church and Gl bert, Proc. Natl. Acad. ScL
USA 81:1991-1995 (1988); Sanger, F. et al, Proc. Natl.
Acad. ScL USA 74:5463-5467 (1977); Beavis etal, U S
Pat. No. 5,288, 644); automated fl uorescent sequenci ng;
or nusieigdcid, 3t frameked, £vatt@rcomptioing pigd gen® bphideic asislay probe or
(SSCP) cl anped denaturing gel electrophoresis (CDGE);
Wﬂn@éﬁﬁturlng gradi ent gel el ectrophoresis (DGGE)
( : | e can
o 5254% BT Pt PiiRe; o AARzth e con b
formed by kontmytong thN&tSt sempid corswnm@w @67 277Qd (ithey Jepst one

nuclezlg gct;}rgl)p%bg%gfe ?d %oge %SI eteg By, ﬁ_INIKE e%g coggé I"SSa lgllbseled
nucléi8 a&@?i%ﬂe]clagéﬁl): of h%lidﬁ\i/té@ﬁ%l él:io?%ﬂ\a@&i géh:oﬁnclzj Dﬂ\@nhezpdterllces

m snat ¢ Cl eavage on et a roc
descpipeghhereipy TbsAuslsw@@g#pr@h@qan(% g eyampiRas Sl lepgeelsie acid
moldaRAYrca %M’ 65 $herdd ucﬁtas % ohéﬁ{o LERE&dLH At 3:;%%121 Sg éa ,8@, i 00, 250

use’ of pep t| gni ze nucl eot
or 50%i wrtotilessin length aaé sﬁﬂcreni tio spexicablydiybridize under stringent

L1 el e-speci.fic , for ex Le. ln.one asp ect of
condiigrit FRMODHH BGOSR GPror B SHYIE PYPOED B e B pe
dlag&bsﬁe QkR§s oPthe YhvehtidR afLREGThea Wb6RNEEDE L hiobbPatdPremérk

di abetes (or indicative of a protectjve allele against

discysgesbunder Hiediwadiag) ‘Necleic Aickls of ghadauention”lexpr essi on

3; ?}1%( ﬁg%cﬁﬁ%éas?fer@%&ts 'n)(a?ntg ggi flﬁdzep E&ﬁ r%gtﬁ%pa;re %ufglglent to
allow ap\eoaﬁcsle}ﬂﬁidﬁihﬁfoﬂ o€ ﬂ&rmxeleﬁf acfahplﬁ»bb er zaTC’E ﬁfi rdluctlble ac:léi
t t he |.de _enco
“SPW %%'ﬁo 228% f %? 5?%5 %Bé%lﬁsnla icglht ?@%%E@?%a&ﬁ? fe. %M&E@&
mlsﬁﬁcﬁesj%ﬁéc?ﬂﬂ%rﬁaz‘au@ﬁ icth bef, ﬁé}f@fh(e& ).m&rr %b@ﬁstﬁ@gbney a&l&@ons

used lowthe i1dentification of g hi sns and
or matlesatecttringepay cenditions, frgsvzyplouss dgscrtb@d eboey dn @garticularly

Fur ression
prefiyaieh ot B ERRAEREL RhgRiop! FE AR AReREreien
stringB@dyner aspect of the invention, dlagn03|s of a
susceptlblllty to ty pe Il dlabetes or .of a decreased
suSpesitic Bypridigatias, ifypsesent isghemhdatected wing siendesd methods. I
speo%@fx}gcgﬁliﬁﬁoﬁ lot:a{rg b@tg\%Eﬁ]ﬁIe H¥R& c?} 1?1‘09@ Sﬁdaf’a?F 7E2 Ry glc acid in
y exam ni ng expression an conposition o
the fE@FsZmalep tﬂeyphepf’ CHEL2 bss the palyimetphisf, aret ﬂnedphcmgmdmam rat is

presgpth Ehe gl Bl BRIE, MO ST SR 3O Ricolt 0 s IR oga

condu@fhtl$ Aiembihen) 8Pediféhytirfilimtioh of aSp6RSsTdhd Micldib Beid probes
presence of an alteration in the expression and/or an

is indjceiveef opplymomdvwe & thp dikFIL2 nneleis arido epef the presensa od 2
parti?&éla? % ﬁ‘%gh&&lﬁ? glﬁc!to‘aé gg?’gLﬁ Bﬁq%ggﬁgraﬁﬁ g Ee 81a fstic for a

susoéptﬂallty&b aypeor dna’me&xmre“ssa mr@ﬁechsmoépylbﬂny tcd@pe Ii[Cd)ﬁl&des (or
) _Q{,a gCF7L2 nucle c acid Caﬁﬁﬁ% or exanple, an
indiggtivg o, ﬁlpaﬂe?fhveﬁlﬂs SREAIEY Bt ebﬁ Ypepti de expression
(I .18 NorthB& a’—iﬁ%ﬁdﬁt s&f C&’;@LMW%h&’Z@ um@%‘éﬁﬁﬁbwl , Ausubel, F. et

alteration in'the conposition of pol ypept i “encoded

al., bds..d olCiley & @@nausapiazo ithee Hybridizatagrt @pﬁpdbdﬁsmbﬁdwéove are used
. gqu i i pept i de expreSS| ssian

to 1%{19 g, gﬁn{e\égne M S%meoﬁ gt?cg}ag gj?lgcm%vz%rfaélf eamomated

witls P buscepiipilitgno ape)ll dibbetas G Biidi@bwAb pdedreasdtl agueestitsliffto
a susceptibility to type Il diabetes or of a decreased
susceptibility to type Il diabetes can be made by
detecting a particular splicing variant encoded by
that TCF7L2 nucleic acid, or a particular pattern of
splicing variants. Both such alterations (quantitative
and qualitative) can also be present. The term

alteratlon |n the polypeptlde expreSS|on or

e
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encoded by a TCF7L2 nucl eic acid can be used,

i ncl udi ng: spectroscopy, colorinetry, electrophoresis,
wo swel1g83 i ¢ f ocusi ng, and i nmunoassays (e. (., PORIN2006600014

ah, U S Pat. 4,376,1 10) such as i munoblotting (see

al so Current Protocols in MbPecul ar Biol ogy,

particularly Chapter 10). For exanple, in one aspect,

an anti body capabl e of binding tothe pol ypeptide
typg B digbetegs FaeNerthprapnalysisey testpambbe ofRYAds obinined Gyn the

s A : . . d ti bodi.es can
indfhBLEY AL Rl oo A ot A RO R s
des¢ntiedabown tto BOUY froor tha ifdieignang indiatieodf £ polgmorphidin & a
').2) can b sed. The_.term "|abel ed", with regard
rCEET IS o oA PSBS OF & RPN Vet aeded by o
TCH7E Picldi@hal ang ivtheleRfe @Y ; L i g
(Le. ohysi cal Ly |1 nki ﬁﬁ%g&égtfgﬁ?ggﬁ%g%ﬁgﬁgc oL tiabetes
ort %ée%@aé@%swemmliﬂm yypeds diabstes @s indietitive of a paitedtivagllelt
nti body by reactivity wth another
%ﬁﬁgggﬁéﬁgﬁﬂﬁﬁﬁﬁg directly | abel ed. Exanpl es of indirect
| a?léirirelgeédmﬁtilwé elxﬁkgpfé@ g'f ol cﬂ‘hg&eﬁfabfﬁﬁfrgb%[‘ §éepgﬁ‘)éx&iﬁblBgU .S.
a fluorescently el ed secondary anti body an
Pm@ﬂa&Pa%§§&§gl%mtﬁ%?b?%%e with biotin such that it can
be g i : I t.avi di .
Voo Sy BRI, Mrepill, HRYISS S60 (PN ) By BE R A ha nuctec
acidiprobe irbibd habudigatidramethpae ddstulzd apobs. NN Atioa DNA mimic having a
| y.peptide . db I d TCE7 |l eic acid )
perffiYRE Bhoriif eiGe el R Rermyhogthvib el imfs, il an organic
basp CAYREPIT deUR Btahed tdthe 1ok Birb@mheda A &fétl%jl&le%}l{iynypﬁnker

an antibodﬁ“that 3£ecifically binds to a particul ar
(seq 591 cxpmgley Bislegm Pdh coabdPipspriugataCldneisine b dAmeriearhGhemical

. t i i i . .
SodSF AN 6B SAPHE 4 B i O o
TCEME:&Eid‘aychié, Blybyidizetin of the PHIA ﬁbbﬂfoTeCF?EZLDﬂt@dl@b @clzid can be
._acl or the ence 1 n .test s e a particul ar
aieBFie RGP ARTIOR 5P J JHORIFD P rsoen Bsaet By 4S bpe I
dialasnet HARRARE 61 # profva biigs sehify ngEiIP di@Gbtds). The

presence of a pol ypepti de encode y a pol ynorphic or
al tlapagthaueetiod of ghainventionhdtemdivaralysit by restligtpaptigadon can

! hi ¢ - al d | el .
o e L L o E—
the gedyetds,in ds dreatidncorpliasenion of @ estiGRAGRS. Aftest sample

articul ar, i cing variants encoded by the TCF7L )
confainipg genagaic PNA s ghfaingd From the fndivifual Rplysrerase iehaingeastion
PCH) cAfTBERed?b aRRl ] ] ifh |G
(PC0, AP0 Doty 2RI & FHIE SOAOE B n e sfng U Giing
sequensetitin tfe teisappleyqfaenoms RNAdched theytest ediiGEAL RELP falysis is

trol ,sample. | evel , or amou of the pol ypeptide
confR 8 QRO e o Plooilp i Giar Sielb Wm0 e
digtseios patbdin aﬁﬂié%leeﬁnttHNAﬂﬁgméﬁpﬁleéﬁteé ﬂletﬂ?SSeﬁMrlr a;%ence of the

sanmpl e, such that the difference is statistically

altegatigniof pelymorphigmiin ghecBe k(e mcleimacid, ead thereforei indichtes the
[ f : [ fey the TCF7L2.

DT B e B R R SO P S el ey o
type U diahotes (¢r iddmbetest a pibteetiveadlicleedgyinst fype Tlatiflesds).i on of

th ol ypept.i de encoded by a TCF7L2 nucleic acid in a

t e§§éoq§%ﬂYF§|a alySis camalse Bg u%ﬁydttﬂ detRet seefiin R YMOFPIasmS e TCF7L2
nucfd ¥REPAiee saRFRIFHNY of RRATEbtetndAUd e e 8GR, PCR or

control, sanple (e.%., the presence of different
otheyAppropFatevRgthedstosn be psetl thfampific theigang troushgiosdid,j and/opfts

the pol ypeptide in the test sanple, as conpared with

the conposition of the polypeptide in the contro

sanmple, is diagnostic for a susceptibility to type |

di abetes. In another aspect, both the |evel or anount

and the conposition of the pol ypeptide can be assessed

in the test sanple and in the control sanmple. A

difference in the amount or |evel of the pol ypeptide

.. o o o N a o oy
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popul ation. In some instances, reference is nade to

different alleles at a polynorphic site w thout
webweasmgs a reference allele. Alternatively, aPCT/1S2006/000014

ref erence sequence can be referred to for a particul ar

pol ynorphic site. The referdnce allele is sonetines

referred to as the "wld-type" allele and it usually

i.s chosen as either the first sequenced allele or as

flankipg sequeness, ¥ dgtited. Thesearenee pEyT CF AR yudieiapcideors fragipent of
he 1 DN, At S |
e ﬁiﬁgﬁéé%gz‘%” All edl;es thgf Oiglt?ﬂ??bw‘# ?’B%ﬁ‘g (sref?}{ engselﬁgrge
mRNéf isrdeteminedagsiny/andand thethlolle| Ese sequémaok ére'nucksc acid, nucleic

S TNt RTN R CTICE T

knmpm hyﬂercmhicbsequérﬁé of tHegeABbKEDNAASH rEIRNAY h§eﬁ3p%})ha@é | ehee
of a g%ant type found in the genome, including

Presemlﬂso arﬂo bigny ip e TCf A indicates thaé diedndigitial has a
e R LA e T
indi¢atiy}p of Dpiatesitvefallelatpainstitape Helisbegkgned to each uni que
SNR the i onal nter for Bi ot echnol ogi ca
| nfd ?HGSHJlga yeleot %115%% 13ple used o drtect thepurgsanes ef ,
polyiffrFHismtif a@@@ﬂ%ﬁ&leﬁfacﬁi G5008H the NS M hgﬁﬁ&lzét?on of
characteri zed ecific corrbl nation o
amphipd ehgon(lmbpn@swtb algaleamé‘w diggngclcdteles(ég@ probek (sea, for

oxnfifle S &R, Wkl 2R3 5385 PIRD, S 0GeeRBee

oligaduchlotide” Gadmrrefafredirﬂf leeréinlag lag Sall€é- sﬁdciffﬁ SligofiB¢lEotide probe”) is
enetic nmarkers are particular "alleles"”

an 031‘%"’“6‘{9 °§}ﬂ%P FbEoNRiEly 1038 basedaite RiFfFAbIeppexgmately £5-30
s B ST sl DPCEDs sed R Bl

polympsphipmapineiagid widl b awscsptitplityytp eyplelll diabétet ersa p(ﬂymorphlsm

asso?i%?e% %%14 2%%8 adgcflsjﬁslc%)fiﬁatggy s (i]g?’l lfaetesndg r@? tilvg 8%( a protectlve

allelé agsiaspipedil ldidbyies). a8n dﬁél@fs!pbﬁﬂc BREGHUDIeoBNCHBBEBRER specific
bot h_ i ncreased SUSCG?}IbI|It and decr eased

for parficulgsmobmnorplismy s TCHAEL netleigrcideek b prapacedovsing standard

I f V a e c of
w8085 | DI 0 RS, MR U
polyoiapkisneimn the gedpythat are hssbcmtednmﬁktypé lIghistates] a tebeyanpieof DNA

s ol BREsorhs pEpriOl: JHE R stk eammiieal of § RagmeRiate

TCFU@B sueleicedid Mdae flaakimkisefuencaS ’FH%@)’NR%BQ{mﬁ’g‘the amplified
ncreased risk of disease. Alternatively, the rar Ker s

TCFzA Pyelelsasidoy freemeﬁt of e geme onniideic acid) thint-hlnted, wirg
i t di abet
stan@%g%geglﬁogl?i%% éﬁ%ﬁ&?p%tp Iaﬁl: V%M? lec ZXP ?qu%%zsjv a g)m c}]g‘ie%'&ot is

contaeted Wdthltlnteolpgnmud:lemrdeqirol\ﬁ‘ll THe preveficd fpecifie h$REULAHR dfshe
(either a natural population

bl I
prob§38§1 ¥ ﬁnlé:fl%"&&%gg lﬂ%tgllle?c(r;ewl d s then defpciady ,H;}{byldgp ion of an allele-
specﬁYd‘éltk%hhﬁeGﬁﬂe%bﬁﬁ@DNﬁ fdth Bl 1ﬁ&jivféﬂalll;‘i§ 'ir?dl&n@é of‘a
pol ynmorphic site". \Were a Ic Sit
polymoamen ﬁumeemﬁ@é niuplefoervit, Iand ishherefdremdmaneé efsmecbpheﬂlty to

B LR e AT,

mdlcrmnbefapmfota:upeamélabg@ﬁbt*ﬂﬁ)%I@&a@&@é}' ne and anot her
menber of the popul ation'has a thym ne at the sane

position, then this position is a polynorphic site,
and, nore specifically, the polynorphic site is a SNP
Alleles for SNP markers as referred to herein refer to
the bases A, C, Gor T as they occur at the

pol ynorphic site in the SNP assay enpl oyed. The person
skilled in the art will realise that by assaying or
readi ng the opposite strand, the conplenmentary allele
can in each case be neasured Thus for a pol ynor phic

e T e ~ 1 e
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thym ne allele. SNPs and mcrosatellite markers

| ocated wthin the exon 4 LD bl ock of TCF7L2 found to
wheooadswsi ated with type |1 di abes are descri brdr/iS2006/000014

Tables 2 - 7. Typically, a reference sequence is

referred to for a particul at2sequence. Allel es t hat

differ fromthe reference are referred to as variant

all eles. For exanple, the reference genomc

s eq%@@erﬁ@@l\ﬁéﬁhﬁrm\fld%cﬁlﬂgleispmils @gaowwm@mw@fze to
th
© m&é?%?ﬂo‘%ﬁét Zfl ocat |ao%$ e %?ﬁ'i“%a&ﬁ‘?g rcrzér;hg %ﬁ%@ Yi@sé:ffucleotlde
polytesemphishedr theéhecompiemSEGhdrBrINThEse dligoanclaotides equbeapmpes or
:ES used herein, refers to a sequence that differs from
PGS 1D NO 1 but is otherwise substantially simlar.

TheAg enelkispediBE Qs ﬁﬂﬁfdliéﬁ Wa bi&a GMr%é@m ¥P&®Bpping a
associ ated with the exon bl ock TCF7L2 are

polxrapiphisrsandemly pnm@aamphﬁw@ﬁp @f eaAllsliscior éo whishdbs primear
e
oxh 10 SALIIEAEE, 5 Qs AR BENAE PRS0
Thig priper sdistdirecanpiretienoithnusetaat pribeersehich rh@brxdlzeerht a distal site.
A Bﬁazdetheln erth‘gn or deletlon of asmgbe .
MRHEPAN RiRCee: P RS olEn g Mebdqiersablaptaduct, which
indiS8@s BRGRAr it dr QY IBRC RSB Yreb &% UL cdnﬂ‘ofils uﬁﬁ"eﬂgz 'ﬁ%pfo{ﬁled b a
change of at |east one nucleotid

cmdawg@oﬂ mlrnctre. s ob sdichasiiows aamgbb bash mmnanlget thé palynmrphlc

s 5 A0 21 SR, BBl S o o 8500 3 P

basé nﬁirﬁ&ibh ﬁbef@ﬂtﬁ&l}hphﬁGdﬂioh anfl nd déRtablePhodtict RMBrIEd. "MHeBnethod
m no i ds encoded, by _ the nucl eotides; the insertion
wor bestevin (5

thepismgichiis sckesied de the 3nost pasitinn afifeejpligonucleotide
aligh€§ %ﬁ@ﬁ'tﬂ@ﬁél%oﬂfm B@ca‘é%ﬁﬁ% éﬁ%ﬂl'an iR trcﬁwinthain% éc@ Blongation

interruption of e codi ng quenceo a readi
fromrthﬁmmdm(mba,@@tl\&@%f/zm%) or a part of a sequence;

SealiRat 4 @hon 8 p iy afhe RATER i QR B

priff &8 AEE provet 8in BeRIRRH YPePtkIR EhEed aNRY afchendertiBisof
acid. For exanple, if the change in the nucleic acid

bicycdig N analogs sswhich therd and fositioneinfthe fiwargse Fing eamjoined via

i ds
o b0, SR 0 ) ST
moietyd dymmansé Ak ogﬂnﬂm AN Aomriadts & 4 affiniay eevapd bMﬁp]Bhieﬁ‘@ry

mclid BT & vy el HEBrF Fespries Fao avalogh bk Saple
part?&llﬁ‘ SYASOYNRUDNGRER IS v PBecdNBoRh t@?éj\% rﬂéiﬁll dg?a%ure% RLE4EC

., a change that does not res i na
and&HiBAbwhen h eepleneit) corﬁpﬂeimeﬂtagODNMMAme@péMwélQ[ as opposed

alter splice sites, affect the stability or
to 2%%5 oo IPRARRURNA fordh%@mﬁsg@ldamg BRYA pongmer. Substantial
i NGa ‘
im0 £ UL, D6t e! ohyBhedths BSRAE hsprippn i
staqd@BlsDleA ot RNAhadn@hers) CFchrrp&Iim@h ar[tgmbes$ dé;h:ndﬁag on where the

|f|cat|0n r. del etigns, occur
LN‘?Q‘B%I?OI?‘?{S e fudedipg. et §/§é§tthﬁée%@6&é@ewd@% the T,y could be
mcreg§eqrc@ﬁ§gergbqgl eoti de sequence is the "reference"”
ol ypeptide with a particular reference am no acid
q%éﬁ@@er agpdctpaaps @ﬁbhgmm@nuwmbwhmaare aasrhplafﬂeﬁiae}sto

targ@f ﬁ}]crléif: *3513%8'%&%@%5%1%%{&' %&%b‘ﬁg L] d S Wfltéﬁbﬁ/ Yﬁgg

polymbltpih;shs is HEYI’(I’F?(ZQ@@BIE&: a@fd lras @garhpia] 1naih6 a%yeat an oligonucleotide
nucl eotides in length (such as CA repeats) at a

particular site, in which the nunber of repeat |engths
varies in the general population. An indel is a common
form of pol ynorphi smconprising a snall insertion or
deletion that is typically only a few nucl eoti des

I ong. The hapl otypes described herein are a
conblnatlon of varlous genetlc narkers e.g., SNPs and

e e - . o o o,
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mar ker or hapl otype is one that confers a significant
i ncreased risk (or susceptility) of type Il diabetes.
wo pooens7oefbodi ment, significance associ ated w POT/E2006/000014
mar ker or hapl otype is neasured by a relative risk. In
a further enbodi nent, the sli3gnificance is nmeasured by
a percentage. In one enbodi nent, a significant
increased risk is neasured as a relative risk of at
array earshe usdu QIQOZUCIBﬂbiewmamgtybmllm oompr'lm' 4 pidraﬂlty ofldifferent
ohgc}riﬁ;%leggide mo%e? tha%la e, cou led to eksu(gﬁlcgf)% p 8%%5{raT 13 dﬁererﬁ known

atIV r's

1ocaﬁmg;n|"Eheeaﬁhgoﬂmleatlﬂélﬁﬁd}@falﬁmﬁ@dmmrﬁs “GRenb @i velavé Bden
nificant. In a further

t
e GOt R Indhe P T PERIc o Eatco; 31147 874 andC Y patent
pub®aauh Nbs /WG 9§/19m6 érfaaglt/loob@ !’%hésléf}{a ﬁﬁ%&oug@ggg}r@duced

S|gn|f|cant Increase inrisk is at
using meechenied] snthesiometliods tnehght dlracttodl Byrﬁﬁ%s 1B€ods3Ihag m@‘kﬂﬁbrate a

N N N R N

metmmrmsm)don efdzlS lScieacesa;sﬂ BAST77901991), §Q%ng|e$aptlﬁ1§r Pat. No.
nbodi nents_of the invention, the nmarker or hapl ot

ype
3 14é§éf1 é$e§ aeckeh Lawlipation Noy é?%@&é)élé@mw@eliﬁdpbea als yBCT)f
tiesShani fi
R e L g L A S
incotpraimted b9 ,reﬁeramk:el temaiy. Blethmigues|fontht eylnthem@@ﬁheﬁ afrayQusing
In a further odi ne

mecBiriyl FRARES P 68 (eFalbo S Fdsd SnbH- DoTs 32 6kidharaitre
teacRiBOShleTREY: ;{)oﬂaf&l Waefcems 8 Heorb. il %tl(é?%xérﬂﬁl%elme'ap%ﬂréfsﬂn be

is at |lea about 20% including but not"Iimte
Utﬂléﬂﬁout 25% 30% 35% 40% 45% 50% 55% 60% 65%

@na‘g 514’ 1§9r{ﬁc1§0§1%é ?g‘gé@stp?S%reacﬁg gle]r? dsca‘ 1ft§rre {] 18 %g‘tgg(llmed

créas

w1tl‘ﬁh® an&aﬁﬁh% sc'EhhlSd foir belyfr@rpmsrﬁd.l segptdikitioh tyid k@nhiB@rd generally
di.abet es" O&dl cat s either ap increased risk or

carrigl QubpY mefhigs desca Dest bereizgnd Apa ao ripdiskask FGT Appljeagion Nos.
\I t \ t I S

WOLERRI0L® 2 0 o710 A PR ING R4, R b hldcG8 T rings are

1n00|‘m<E§e¢h by rsﬁe{mpe hergine dn bgefire asgevtemllcas: aatrﬂsaqah&d tlaeh nvodudes

" r eased S ilit
one B frokenaTignt TR nbly e FERHRR Aermnteq Rivelymort
ampﬂlﬂaitlcilhecﬁrﬁdp&fs j & % PCRK TiypicalRf, tRid SRS G §Hed8 b¥mh §udnces
certain other all el mar ker, SNP, and/or a certain

that grerrommerprEife, the @vomtrég@wf the targes sermgaeeshosib tpsisarad,
t el e

dowhEond S8 b EOD MR b fm e KOS ARl B S o wsea
Amplgradgenget igeherelly meprporatihg dilatgl tifithes pgbridized wHtls &&Sa@say under

t he Jrar kg . or ﬂ}a(i? “?viﬁ ?g 1(3) é\l envi r onnent al
apPIPRHIFS Candians,  Upgnygomigletion,of hybiidizptinn and washing of the array, the
arraf @ERANIANEY dBRFhiRNBe ﬁtfsﬂm‘hh)% tﬁ@gg'&}zto%ﬂ‘é‘h He% l‘lg ﬁﬁ@:ﬁ

t he marker or_ haplotype is nore requent ese

hybl;fmmn dibgi lw@aﬂlzatwm flagk obtained t}p@ the sendb muym fhecforenl pf
fruofe2EHEE gfuiar;sﬁ &8 ool HED Phhoflion PRLEFNCe 1n a healthy

SR Fer N they ‘presence of the

rrarAHﬁnougln phmahtz,t Jeperibied ih Rghing af & ¥iRgRfdetdeti6RBlokRid 4. tﬁér to
d| a?etes As an exanple of a si le test  fo

detegi TR AP isBomston cammelnge deuliple deleanorabiooles, byl thus
be chpydld GinBlyz(d c yrGdth 0
tlyv% t abl eyl S g\érgﬁlg i %ﬁelgkgu{ of %%éngﬁ%teetrr&g’?]g%e% it will
genggaibobfownsieesoad et qlemftrhum blobkt tnaybe grompediwithing siigle array or in
hapl ot ypes, one of the markers or hapl otypes but not
the other and neither of the markers or haplotypes. In
certain aspects of the invention, at-risk marker or
hapl otype is an at-ri sk marker or haplotype within or
near TCF7L2 that significantly correlates with type 11
di abetes. Inother aspects, an at-risk nmarker or
hapl otype conprl ses an at-rl sk mar ker or hapl otype

N —— e p—— o~ 2 1. 2 oy o .
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m crosatel lite markers and/ or SNPs such as marker
DGL0S478 and/ or SNP rsl 2255372, rs7895340, rsl
wa 196280885 r s7901695, rs7903146, rsl 2243326 or PCT/1S2006/000014
rs4506565. The presence of an at-risk haplotype is
i ndicative of increased susaggptibility to type |
di abetes, and therefore is indicative of an individua
who falls within a target population for the treatnent
muftiplé; ceisarate arraydmdhhleweymg, dpdienl béridsndrsaayte used durlng the

u v ants The frequenci es of hapl ot
hyHAREREh B et fhe Risti o commgleol iy esivnibe destaioguovide
for tisd d@eo@ﬁn@fﬂﬁ)@é 961 Tﬂﬁé&hﬁhﬁﬁfaﬂl%t}ﬁﬁ gREIJATHE @ﬁtae enomic

A et al t at B, 1-38 (1977)
seqpﬁ%gee@magqu Bﬁanhowﬁaﬂml ig é‘rﬂ"tl‘msmra@nts; afhisaHdive for the

t ertai n with the phase can
>eP a§§d§1ﬁgmg%ﬁg\e gﬁ%@ dltfoﬁ%g reach paianent s and

t heAddIhlbndlLsesaastDhgﬁﬁuﬂe@hde@rﬂaWﬁ)r pd@lﬁ{drﬁlﬁbm detection can be
a | jkelihood approac

reguencil
foull B PR RYDOUTREITNES 3 D0NeY Snrd a2 cle aptiesipschings of
whith-afd ﬁl&Ol%@ﬁalt&i B/ypl%fer@ﬁlie%réfﬁ‘ NOkHaE h‘}éﬂﬁ)dg Iaﬁ ﬁﬁélg %L analysis can

descri b herei'n, is allowed to have
be pyed 4o detet HO}VT@(&PhEmS sne h}&m It diabeted gene\m Nhﬂartth endoded bjs a type

1 Gl 5ehd BRI B o R S L R o
Gllbﬁpa?rat eVayl. ulederScharsu By:pod Nesss(1988); SarfRE, rP3§P&’Zn 9er9 Natl.
d ratio statistic is used to eval Uate

Ac% ga kjé{éﬂ&ﬁ“égrﬂ@éhfﬂﬂoc%wes et ¢l Gk PhioNoas 288 k4)amgomated
a linka

uBE R EhclTy, Sk BRI An k5 B ot e

cla@p%dmmrmggebélegfmmmsdcmﬁx)edﬁlahﬁ*lr@tgﬂﬁihad geDél@M‘rdii)ﬂQrems

OGET BRI V.6n PR, Pyl e 567 KR asw - 0AIARD), mobiticy

shift BhalydivOSR] BL e FHrok. W 4ad. Bt 15508d- 81 %ai77gr(?9®)9f
patients and controls. The marker and hapl o

restalﬁgplglgxngn}esan@]yéﬁ (Flapelheed., &l lﬁl’i’é (ADER); §emr, elz‘ alianl oc. Natl.

ACLRZV ﬁ!:zu éziglig)téﬁ(g%elg? hg%l‘o?i(lgieg agal %;gl c%sr an om 53 ?hhtgga\iage
(CMGméct:crtmwt ah, Bmpj Nustad cad Sdi. rUSwBﬁ ABODHAPE M@BSI}?‘SRNESQ: a
Fferred nﬁﬂﬁ %PpP val ue of <0.05 1s indicative
Do R (R M o iahen S10: a1 ORYBY e coe s
Whrﬁh(ﬂ&io@hﬂz@ﬁu@ib&ﬁié%ﬁis%tcﬂigs E@&J Uy RE7; HA %% s p,eéeiqé%glﬁc

Hapl ot ype Anal ysis One gener appr oac
PCRn 9%ameplenvol ves u3|ng I'i kel i hood- based |nference

ap pﬂn oég aé]?ecl\lgétﬁmgg‘i ’\e{% %ﬁ;g ﬁ%g%}:é%t{l?blgy it type ?I diabetes, or

of d dmfeasmfﬁuecbptlhﬂﬁjﬂﬁ PO U BiBebds b2 inWeheit ¢l &%cﬁ% alﬁ?ena)’gamst
SNPs and m crosatellites.

rkers,
Wﬁ@%%ﬂga o dae Y o1 R 4 \REFI@ 80 e§ﬁ@éﬁ1¢r} wlysy»‘ hi’eﬁﬂlagh@tiveﬁ BCR (kinetic .
T wrpose is to
e e 00 Shs A B8, MIBHR AR BERR Wik Bl o

an gtesadioa in dl expressist urlydrhgbsitRnsdftucidlyRptidé Bnd¥&M oy 2 TCF7L2

m | i kelihood estinates, |ikelihood ratios and
nuclF a0 85 S A 6P gnendeniy ST ki dvet T aAdén ebes
treat S
oSN ) O RO Y B RS A

homdrygeyts drlhlc‘erOZbrgmk rRﬁmher ﬂ&ﬁd}@rdﬂﬁﬁﬁ df 0e vaiikeb bﬁippéieﬁlanuﬁed as
have

e for the observed data, which
phyélgq{l)u?r%“?thoélaﬁ ﬁ‘i%l'h on loss due to uncertainty in
phase and m ssing genotypes, can be relied on to give
valid p-values, it would still be of interest to know
how nmuch i nformati on had been | ost due to the
i nformati on being inconplete. The information neasure
for hapl otype analysis is described in N col ae and
Kong (Techni cal Report 537, Departnent of Statistics,
Uni versity of Statistics, University of Chicago;
Blonetrlcs 60(2) 368 75 (2004)) as a naturm

o s o
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elimnated fromthe patient list. Furthernore, the

test can be repeated for association correcting for
w@aryensmwss ni ng rel at edness anong t he pati ent s, POIIS2006/000014

extendi ng a vari ance adjustnent procedure described in

Risch, N. & Teng, J . {Genob®-Res., 8:1273-1288

(1998)), DNA pooling (ibid) for sibships so that it

can be applied to general fam lial relationships, and

pr d8 dRethenaspect off tha laverdion, @aamswstf@@up:epabmgstoftgpe II diabetes
or ogg ﬁg%gs%tﬁggsczﬁh%ﬂg tfo% ?f’aéa?%% |(cfr 118%8%57%3# 2 protbetive t alllele
agamshgp@ Helidetespsanbe &talde by erfmdiigeskpt@kiofdhd/oPb&mposition of a

rox 12 el bFar 0y irinks & meols tehshoermed Skahimmunosorent
assdy® '(‘EEISA%) W@st&% yl&Hs Ctﬁfﬁl@rﬁ?ré@:ﬂgtahgﬁs eﬁﬁsiﬁﬁﬁlﬁltoﬁggrgs%élge A test

anaIyS|s redone nul ti I mes . 9.,
samplefipam ag perlividaalgs G%P%Séd ifey thﬁpreﬁmc of amalmeframcenmuthmxmmlon

for 159 mar k |1
and;o? ah aﬂ&%{gﬁﬂ; fgfrjcogndv% \ﬁ%k‘l Jod t}he e‘po nFﬁeee%QS%do@é? 2’1 g’gT 7&2 IIlH@IGlC acid,
or ﬁbrhhe présgnosall apatticali varicht @aided by QI A7 nukRic £94.hAn
I . e- marker and hapl ot ype anal yses, relative risk
a te“(aﬂ%? I%Wf?%@nﬂg ﬁmoatneaﬂdea%mpﬂ%bsa@ FeF7L2 ruqieinmyidean bbefor

exa&@iecéﬂ ks SR YRR @Emﬁ Ter &Abﬁf#)éfftﬁfe' e\ﬁﬁregﬁgli i 4 Qﬁg l OE)IXIR

relative risk nod
pol;ﬁq@mldq-lg]oé@{ced)z an:&ﬁ?raﬂlen (riml@Z))m@nﬁitlEabf(a pél?pep&de encoded bya
33

I GRHRIR Rag 5 an et G i QRG ivq PR crpresson (e,

exprebdien 6sihaphal VORELBpol ©Rbf 4 8FF,
exanple, if RRis thlgz ??%ﬁﬂgf A rel ﬁgﬂ%ﬂs gvﬁ%ﬁe} Ina

Prefm%d RSPeRt, digROsieqTaoTISpRpRBHIY tot e didtietestye oRRdedremsd

susctegﬁnl%g gtgtq%[;bgfg %ﬁa‘fpﬁ%g ?r%rf?éafgﬁala%% Iﬁaé\?éct ne s éfaqﬁ%lgargphpeg variant
encqzded perthat TTCPML.?Slunbid ddidor apatticslas patian Gﬁ?id:%/r\%wa%@ﬁts
I nper

endent n Har
%ﬂ% %‘?ﬁ?‘tﬁ% &JH Thifativg ?@&Uéhfaﬁ%@maata serbeageamﬂ Prhggorm
“alté‘ifaﬁctﬂ TinttREpdl 'lfl@é eBRBIM G dr%m@?@tlgrﬁ 31@ Q1§&ﬂllrl=§ efer% to an

hapl ot ype counts of ‘the affect contro
a te’i"’?ﬂﬂ?’é I PE$SHORiOE comtbesitidrbimt d f@ﬁ§?—mblﬁ asncinipacied W&h diet expression

| t
o oRBEL TR LI SRIBIEL 0895 LB SIS e, pgonre
sample is a saraple/th ):61&6@)&{1@&( t)) the ekt s/aﬁip)e/ (efd./iPibm B esRé %g/o?
enot.e,. res ely fre uencies i n the affected
cel 1o 8 OB R et Ho o raéﬁects@a Buip AvCaPbiU toayneTbdiabetes.
An dlfer&RMBn résﬁ%ﬁ oi‘ Eorh of{mgﬁ%lgﬁejatllﬁgtln the fosf sample, as

nultlplcatlve tendsto excep
compgied avith the sexrol mple; npwwrveloy?a spsceptibils tatgpedl Ry stes.

h [
S b A DS LR b,
presomdewE 8 ipnifdany afffof@i KBI0EnE R dﬂ"&r&ﬁ lsﬁl&ﬂlﬁ’% @é}la'ﬂ%' A9 16

standard definition of D and
Sampley st GoRYPAR: With Bre congelspmpld, s mdwt@e @amum;aubmm toAype I

ia ar1g\ﬁ’sorhea i 1010 199
diab 1!r%g((q)genm es o?% @E)t{anil %ﬁlgéégf( éggaﬁ ecfr%g()@g}%‘l Orfn]?? Hﬁgpegpge
encoglsd bmtT@FW muabeicnacid tankied ush@,dﬂclacﬂldgﬂb@%tﬂisb@ﬁy EbRBmetry,

[ibriumis eval uated by l'i kel i hood rati o
ele“i?%éh gsﬁqés%a%?‘i%f??uawga i RIS (e DR mted 5. Pat

- 4,3761e0)1slRh Ak ﬁﬁl@lﬁﬁ’&ﬁ!}t‘tlh& ?s%e B0 USSP iPRSo o‘f.?L ]&hFecuﬁi % 2?%;

for all possi bl e allele conbination o
Partbwat:}ﬁ {&arisy 1Q)h &onaxagipiel inant espectpro blﬁiholdgytch@le Wlﬁfﬂdmg to
plotting all marker conbination to elucidate the LD
structure in a particular region, we plot D in the
upper left corner and the p-value in the |ower right
corner. In the LD plots the nmarkers can be plotted
equi di stant rather than according to their physica
| ocation, if desired. Statistical Methods for Linkage
Anal ysi s NMItipoint affected onIy al l el e- sharlng

o o o o a o o o
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uni nformati ve and equals one if the genotypes
determ ne the exact anount of allele sharing by decent
wapwag3toee affected relatives (Getarsdottir ePCHIS2006/000014

Am J. Hum Genet., 70:593-603 (2002)). The P-val ues
were conputed two differentidvays and the | ess
significant result is reported here. The first P-val ue
can be conputed on the basis of |argesanple theory;

the ndigpegiide K¢ puss dascrifedzbove), PeRirdtdg ef 2OHBCADIWith a detectable label,

can R0 Bistn (ST S3ieF 3 P e e fore Rre e DdionoNotel. Aptact
antibbdy{tim gggn?eﬁt.th&aéf (417 9288r F@a%%%aan bENRed CeRER 1481,

..can he ul ated by conparing the observed LOD-score
withfegardite thesaby erantinedya isiatppdedty eficomppisutiteoiiabatiagof theeprobe

i { . . _
or s AR UGN 6 i SRR L S80BEl syl ERA: o
antifaaly, dawell aemdirettdstelingof thevpabhees dn@ibodyt By feactiréiyywith another
simlar... |.0 and " | ot Bl.ock"” Definition
reaggpt lhatd QEE%B’. BhetRe fﬁ?@&tﬂﬁ%skclrafﬁn@&yc? g%bﬁ{né&ﬂahﬂ@dﬁéﬁ@%t}on ofa
prind¥By keiboddishapl MioydReerRahYetéBsdcBY @iy gﬁi%%%'aﬂii BS4-Bibeling a
candi date susceptibilify |ocus based on "hapl otype
DN4 |p§Qh@sW1ﬂ(l hiotig seell thatdt cantbedatesited' With fluoteacenty dabeled
Sﬁq%§a§ﬁ§ed that portions of the human genonme can be
Ookeén into series of discrete hapl otype bl ocks

C oW edtéernrifotting el iy using B phiilodyes deé@ibed HESR thit 8&ctfically
.4 |nkagf di s qU|I|br|un1da2§é£SOV|ded little evidence
binds ﬁce”a P ylpﬁ%hc}%é‘@ﬁﬂ%ﬁdﬁﬁn&]ite{ . F @th;qcle.\y@lpqlc’l opgaimantihady that
e RIS, el e SONEL) 53 38139 sy
that @Q@@igqlly@m;%;ite b paSicBlar splicalg veBaneemed@Dby 2R29ei2 388, can be
2002):. Patil. N..et al. cience.294:1719-1723
wsed ey Hissen i Rap o R B micini B b e
polypbptidd dioddd By a glghorphat ditefRNELF7130R84c R8T, ot AR kdnce in

There are two mai n, nethods for defining t hese
a tegh synpleh @ partisules splisingvesianber e nidyneptide encodedbonsomnf

. > | . .
TN R e
polyRatrplic oNaltetd alicleiSecidnerah Sekehdel OF dlfd PpepPiAO dcod ERWE & Aon-
E. et. al, Na 418: 544-54% (2002) ;  Zh . K et al
polyEio5Eic R PR-ATER U S SUeePOE: TpaaGueRiANy O dyped

diabbREl B8NS tHRYVREE (of Mrehdd) BN pABBEIRr IS BXAE _@ﬁé.ko\ﬂ@d by the

hi storical reconbination, Tdentifi'ed using [inkage
TCHIL3 dalelq 3id-um (see, e. Gabriel, S.B. et al,

g.

Sci X 5- 02): Phillips,, MS., et ,

8358 A8 AR AR O o Pt
TCRALAmuGeitedcid in/k teR2dmpR 3¢ cdmpied withtthdRkel dlaRoun@dtdhe

ol dstei n %B , 8%”. .Biol. 73:1-8 (2003)). As used
polygepisferFropdied Biphi T REp bt GErabsasaRte. dy levelr gmeuntof the
olypBsddedashdie | i i ‘ | Shd |
L e e
polypepitdesin dheecangol §aprilty sudlothatethe differenderis datBtichligbdipsifiesht, is

indi N B 8036 o8 0 RSPy PPk B 7L

nucleizedid; @ndlis dladnostithior A SSREpAIIGNS tRRUVERBeB! CARMYAR A the
agLoty status, The main hig%otypes can be

h
comperitien pi B Prlypenitds enegsied by el G Beknuctaieladitare testsemptef is

T FFeTohd ¢ asmal | t Ps. or .
o Do bl Fiee b MR DR acia
in a geniral lsemplsde.igd émtrirédenck of iffsient GligingyaBhiRs). & difREGRE $n the

can then be used in assessnment of sanples from groups

of individuals, in order to identify association

bet ween phenotype and hapl otype. If desired, '

nei ghbori ng hapl ot ype bl ocks can be assessed

concurrently, as there may al so exi st |inkage

di sequi | i bri um anong t he hapl ot ype bl ocks. Hapl ot ypes

and Di agnostics As described herein, certain markers

o o o s Y a o
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LD bl ocks can al so include other markers that

di sti ngui sh anong the hapl otypes, as these simlarly
whawe/1proedli cti ve val ue for detecting type Il dpPebekes/000014

or a susceptibility to type Il diabetes. As a

consequence of the hapl otypd7bl ock structure of the

human genone, a | arge nunber of markers or other

varants_and/ or hapl otypes conprising such markers or
congpistiit of thepelypentidadn the test samplheastrapipetepeittbihe ckmpbdition of

the ?Fg@%ﬁ%{%}ﬁ (;dr?g B(% ol gar%@ tﬁ ﬁﬁgﬁgs%tc %reg %u\émgégtxgqu ?(hérlp TI diabetes.

In apgthes aspeat‘; botr thh &pykebdrypesmt & e lagrnpbshhdnnoﬁ the pEPyPébitie can be
assé("ss (pmt F TCFI7L2 as_ defined herein or in strong LD
APSCE &P PRl ong B the contel seppls. @ differgnenin the amewnt of level
of tthbllypéﬂfudéfm TKtekidambR, @c%ﬁl%}é@foetﬁe %ﬁttblrsééyﬂﬁl el 4 difference in
di abet es .e. they confer increased reased
COTRRASHEH: I Blﬂq feplsagiple, peraparpd i th comss)! Saﬂiples o1 ugh adéfference in
t,.ar her ei
the ZPloR! & PV ARG BTt PFaRosTick: FiinGeitbintasusceprivitic
to typshBdaadtetesi zed by r2 greater than 0.2) with one or

m)r,ﬁ}eof t he rkers listed in Table 6. The
§ $ameipebrdseangeankersdnbe vendp identifnihe presarcemd a difference

WheCEUn@yeek fYa &ﬁlttll?)@ se\[ﬁ)%l‘sarﬁqﬂgvatdﬁ’er%l&? ?{ | &g %%lqiﬁnde cative

art, for exanp ncing o
of W&ﬁs@d mggqmwlhtm tdinbdtes, had/ogis dndicative iofid Ipwtéhﬂﬁrb alleléAgainst
ent invention al so enconpasses such additiona
Wp%gﬁil%?% As described herein, certain markers within
t he exon 4 LD bl ock of TCF7L2 are found in decreased

ASH S E DR AR KRy AR AP LA PES ¢ hose. mar ker o
i Sﬁcﬁ:ﬁlﬂe{tfbn}%P rfefBvichr %&equ %]%en%u@ﬁ%er Jt‘ylf%a F g aved &Wl%cal

present at decr ease AN
genpgnpe Reather, divegepome Bnbibéis m;ul&me&zaﬁﬁbihlﬁﬂﬁdtﬁbé«mﬁ&lvﬁﬁﬁls at many
' f

tect f t di abet .e. th
locAyS P (R Bt ffer iR ttsans ey pybmiprEe Secsrimaker s
popahgbar hhﬁﬁh@in)éﬁﬁ&esdl%‘f&&%'@ﬂlaaé/ R)Qilfﬂ:regf ARRLGS A Rgg/‘ﬁa lorphic site

hapl ot ypes and mar kers describ herei n are,
withoys é%oosﬁlgc%ﬁﬁrﬁ%ﬁel &HﬁleofAltﬁataltWGE‘Y @Eﬂf@tﬂl@? Sﬂﬁlﬂdﬂee san e Blerred to

es. . Ther ef
for Fs1 1?18&% B3YE a éggéc c%hr?ﬁ fersngy a%@ Qleﬁ ﬁ%%ﬁeq 9 a5 e
“wibi-typehallae antbr @Slll«’:ﬂ)l@'ds tiessei 8 dither ﬂl@tfﬁﬁtsbdjl&néﬁﬂéﬂ%l@&%s%e

nor, h|c Furth rnmore, correlation between
aue}c) egf‘%/ i?n ﬁ’aﬁfé ge’élda’ﬁd‘?é a2t dividsiekthahdpegingbdisplay a dlsease

. or aBhERGH YRE0BAY) DATIMRE Hfa{ @ﬁlfei" ﬁjoﬂlgth? ?écf&gﬁlc% dafrg oML AHES as” Varlant”

representative exanple of a sinple te

all15‘f§rrelat|on woul d be a Fisher-exact test on a two by
o | c .enb nts a mar ker or

hagt 0Py 228 SRl hetp rrerime Fehesiont EvpBeichpctrisic of a
partiGRF variast afiele (i.8 pMIS’r@ch‘pﬁlb @neg?a nk@rma%ker%ﬂ' 91&,}5,? n§, RIS f

frequent| res in an individual at ris
any v F“%}téﬂa léé/’élg‘% 4 éé@%l}e inchiding SHPﬁaérlmmatﬁkumnwOm‘
deletibsis, RILBBER i ndi vidual (control),

mherelg th§98?§§§%§§ﬁ%(ﬂ¥he mar ker or hapl otype is

in oﬁl\B%ltl(i)menQMtulte)qs eeflokted hedait referoto the SR MeFdbddetSNH @s) ID

i_abetes. .In th r odi ments, at-risk

ldel{nggagadndgtagrgs peanef fo ?"1“' IPB’@@C gg@e@ﬁﬁhf’ NstiprahGenten fasne or
Biotethmelogicdl eifdrassaciNdmf W th the exon 4 LD bl ock of

TCF7L2, are tagging markers that are nore frequently

present in an individual at risk for type Il diabetes

(affected), conpared to the frequency of their

presence in a healthy individual (control), wherein

the presence of the tagging markers is indicative of

i ncreased susceptibility to type Il diabetes. In a

further enbodi ment, at-risk markers in |inkage

di sequilibriumw th one or nore markers associ ated

mnth t he exon 4 LD bIock of TCF7L2 are narkers that

Y e o,
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least 1.2. In other enbodi nents, the marker or

hapl otype has a relative risk of at least 1.3, at
woemsti3hszl, at least 1.5, at least 2.0, at | eaBCT/E2806/000014

at least 3.0, at least 3.5, at least 4.0, or at |east

5.0. In other nethods of tHE4nvention, an individua

who has a decreased risk (or deceased susceptibility)

of type 11 di abetes is an individual in whom a

pr dt eeplofEpaBakdsscibedheptintryises fox a‘eemntm dfi aegbnomnfe BNArstrand

j I.s In

that‘}sa‘(gq%ga%%%%d rbﬁtaasﬁoﬁﬁﬁc c&% 18%@ Ijhéenft ﬁa(satljlgelr e rtran\g

alongitbkseginenesk 4 tlilfﬁtauﬂerﬁbodlﬂnel&nfhk ﬂﬁplo@fﬁé@:dn gemptise dod@r more
garker or haplotype has a rekeﬂéve risk f Iess t han
alleg. 40|05 SR0TF AJFIon (Hree PLBETe aisiesolot of e allles, @ fyegr more
1l i @S@hé 10 rbrkdds bt ” » associ
e Ry Al I e e
Wltlofﬂle Ge«rre &5 blgck yﬁECF’V L%lu ébesedshemn,e‘resom hénnlpipdc oURCEYL2”

refe} é)}(‘l’%akﬁ% eneﬁhrcl IQ tggx lﬁilcii QSS8 1lé|1 §1\1/h 8*3 %ars aﬁgnc? Wepe II diabetes

is obbeﬁ%as ABL Build 34 posifich 6fthisN® Bllock issifontan i ans pgand

se wth decreased risk of developlg% the di sease
114(4188@13 bar ri erkhegermp huispapbdiey’l, pedesaribethhgreinTensomppsses both
el LS Bl Sl Rl 8011 A B BLORS B
haplogges bf tHetihmtioﬁ nirmyl teghadabteristic dfi ingeased stdveptility edgpeal

sk R SRR D SO K G Bl T s Mgrkem andlor
hapIbtypRaBRL bohieF Befealdd sﬂ@ceﬁo rlﬁt}l & t%tlﬁléﬂéﬁes MRSfurthermore

appropriate treatnent exa appl i cation of
congideyedhta b “atwisk” fastheyqeater pn mca@e@cbsslcaﬁdlmawu ﬁberaatwely, the
|o of _the dl ase
marggl}g : %/?mg% ot&B\é/&q&ft}ﬁ gl%%l% agl! {:har?c‘ﬁensé]ﬁ Fﬂ chf:esgﬁ s%slceptlblhty
of typedi dpbeics,cas r(fha&UlfeﬁSeci?Hy ealmlaelae kiskebf Bsagean oafld t hus can
mnimze the deleterious effects of the synptons and

ser heal t h, conse nces conferred by, type |
i B QSO RIGiS MR NS U Ca8 GEHERCS AR M 2 gppulation
(eltﬁé?ﬁ rﬂaﬂﬂﬁ'ﬁdpﬁﬁtloﬁﬁf Q@ﬁﬁh&ﬁrﬂ)osﬁlaﬁgﬂpleﬁg’ ecghlgﬁf ey thetic

treatnent of type di abét es trea ment" as
mol@@é@ﬁ) lirererred tp difesin anmtpolimhgrphis siabl Wchlema prgymymbtqmts isa

1 e |1 _ diahetes enti
singERRTHAE Ty Mok, e R o Pl BB L b
(“SNh’e) oy exarhylepif af & pauansxycheesmssum Q3Gation, on¥ Reniber of a

dj abetes; and/or al so Iessenln% the need for

PoPRlgHER AP HHAdene R iR etmenbra 0 a%wuiw hahe fysing & the
I

R R R S e S

polmh@ s sTe §Nﬁ’b|ﬁelle(lestfma$NP nerleas mjrefar&ld)to henent refee td the

di tes e. ... an _indiv a avi.n esence of
bas R3FIEPe ooy Faribepeliifeml SR RS theaataRabyed. The
perdof8killed $@ tieerwilbredlig!the bg abda ﬁﬁﬁ’)r r&d 513 Bﬁpos‘it@ 8trand, the

presence of an A allele in SN rs78953 e presence
contpﬂenaer@rmai glecan in exgb case bemerspd: Thaw fprr EpEperbic satec

con B8y SR8 SIS P o

or ratsd FAUSBLG baS(eB pbisiblgriesanaé beAhm'nﬂ’m&ll}I' bel&lemgmfig\l@n assay that
r s450 565 ddi t| ab nbod s of the inventjon,
eERS B et eI o0 B NG SRS FRSRSTRsRai5ror et the
|S8R$HS baSesCOWHah 'b@!Ih% 1Rt Wt
n%%F?Liﬁ?hera?eutlc ageﬁ?ﬁégﬁbﬁi usedsﬂg%QF%ﬁgb ﬁHB%nSOf
relagiye figkdaidgatiqal sfsulty euld be gbtabredtom measwemeniofieither DNA strand
nmet hods of treatnent of other diseases or conditions
associated with TCF7L2. The net hods of treat nent
(prophyl actic and/or therapeutic) utilize a TCF7L2
t herapeutic agent. A "TCF7L2 therapeutic agent” is an
agent that alters (e.g., enhances or inhibits)
polypeptlde act|V|ty and/or nuclelc aC|d expreSS|on of

—— — p—— e~ o, o,
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activity [e.g. , by binding to a TCF7L2 pol ypepti de),
or by binding to another polypeptide that interacts
wowak/13BBYL2, by altering (e.g., downregul ati nBQT/AS2606/000014
expression,transcription or translation of a TCF7L2
nucleic acid, or by alteringo{e.g., agonizing or
antagoni zing) activity. Representative TCF7L2
t herapeutic agents include the foll ow ng: nucleic
(+ strendier -ostréndagRelynorphic digesicantiloe Soit diffeeatesde sequebed based on

rein,. particularly nugleotides encoding the )
S“"%%P@%’Spﬁ %Fré}gnsd%f_s Setiony Fieh SRDLna PoEEPC OYfR9stetifrhas
mulsiplehnnilabsdats 388 (8elhs CA rgRAE) a oMY t0 in WRINA-the
n§§0h as a_nucl eic, acid encoding a TCF/L2 pol ypeptide
numgher gfepeat Ienetlseies i the gensralinopulatiner Bagh vessiomaf the sequence

-10) ides hereof., ..QL., f nts ..
W R R L PO LRt ofe FOURERI T okl 881 Py {7 PR ot
s1tefe Abey edt}b)prwigwwatﬂplcj ith‘:dﬁtlhE Slldik?l?fc@ ibﬁ’?haﬁli a@leni(gé allele and a

r agment rivatives thereof); polypeptides
try g AllPlg e 3N B migimnteliie wgtkers ngrtobiithinbe sxmobR tigek of
TCRTI b to?bdaksbdhted d&ihdy Y IT fdfa@gmtd%s&f;)eg(ﬁ{ TY@L] ¥ €S
t hereof; other polypeptides {e.g., TCF/L2 receptors);

TCE/7L2 binding agents; or agents that affect {e.g.,
i ncrBHelyof refEencessayense i tefarsed te firiatpodticdar ssgehcasAbeles

kel t 13 I t . d
B vy T C R ot
refe_ia_enil_t::i; gezzrdynit: @D@A;saql_teincejbetgvesrpb{bski;ﬂidgg 1%&413@'8& aB 8¢ 041380 PY 0 BANCBI
. nu acCl escri pe apove;, L.
Bui _gét e TAPodelSr B Ihish ¢l t hpioeiongeithin Sheasmosome
10, fsl RQAWRB Berett ReSEQ TR NO@'@Q%%AE I's%q%t@gce%@&sfed%%‘iﬁ, %;feras toa

that alter {e.g., enhance or | éXpression’o
sequenrsythat difersirem£diQ ID HO: bat isrogguwat substantially kiptilannThé

[.Cl L ant o M ts that af
sendti AR ReR T ThAR MR RO S EEHE iy Sondr B sk o
TCEE aaeroariintf Additibna Rt GanviasluddthanBad thhSaffect a polypeptide,
eai(}&{less%% . Addi ﬁ)l ohal representative TCF7L2
e& -+ HRATEFBHEY Encpgen by than fEde swapdbessearrare Hiffarensas avhen
corﬂp_ﬁfbﬁlt(:) B rtebRad hilde AR sgiuegggﬁlgﬂ{&ﬁxde ﬁrﬁh%erﬁgn & g)etlet%:og ofa

_signaling. Mre than on erapeuti ¢ agen
singieenuebretide,onnadimara thap, one iudestidee Guch sequerdeadiffednces may result

. odinents,, the 7L2 therapeytic agent. is an agent
in o AR RS chene f TR S BEEG oay om s rnen hdse
encdded] ag@dTidi@; thaBhaQe T at Ba chOh@IERT J i
ncbi ngi n or1 | nt erag%’tei _oﬁ of %CF?LZ c&vldt@ %n%%%%?lggféhi%ﬁnemmn of
a premafare stopycodop,the|delstion of seyeral guclgytisles, npiperesult in a deletion of

. : ) it.h .ot her proteins. O her
n B R O RO B B 5 0
nuclehidegyruck iag huheqnapetchmbination aggent Sotiveddion foh8odesdhig an

.. cadheri at hway. Representatiyve agents include agents
it o By, aacgns Forer A icatiopiatall mgs bt
seqURNEdTPlaBs pORTHNEb IS e aRbeARnt a5e ibed i
qbet a- catpeni n bi nd]ir ngglzgonaflngﬁﬁgggfﬁag%&i&gﬁ%ef 5¥§ecs{:%l?esd mn
detad herpim sSyabmrquonzaArhangds #l@AThe poiypeptids encoded by the nucleic acid.

o lc) irdes or RNA.interference (RNA ), such. as
For LA SR S0 M i el G ot A o e
shifiarad resultén achageun dse d6€sd £niflo acislinBlor 84n rebMF [iBAL ceneration

Cancer Dé’t%g Targets 4:6530671 (2004)); small nol ec e
OfaQFﬁ“?e?gHﬁiS Codpp, canHRg generasiondf akneated ngpetide PiHernatively,
. . - P .22-815 A
el Sl 40l 8 S s o

be ajsynqrypeup cbange iebnabr msemcleotides, (i. & epchimge ek deds ik result in
Cancer Call 5:91-102 (2004)); conpounds described in
US Patent 6,762,185; conpounds described in US Patent
appl i cations 20040005313, 20040072831, 20040247593, or
20050059628. Ot her representative TCF7L2 therapeutic
agents include gsk3 inhibitors, including, for
exanpl e, those described in US Patents 6,057,117,

~NOOATTN O NA S A A = AN~ ~ AT NN A ANIN N A N AN AN
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optionally be enployed to help identify optinmal dosage
ranges. The preci se dose to be enployed in the

wo ecooauB@si on wi Il al so depend on the route of PCT/1S2006/000014
adm ni stration, and the seriousness of the disease or
di sorder, and shoul d be deeiled according to the
judgnent of a practitioner and each patient's
circunstances. Effective doses may be extrapol at ed

a cliangeninihe emins puid sequsnes)e Suder palghofphinm tan, ort exampte, alter

L:al test.. systens., | embodi ment .
sIRELF o T9le 485103 R TRy B, STRRETED e ogsripton
or tpmkipeptf alegncoded polghiRideNtUche biko AkEMDNNRD i8REALEEe Fossibility

e or a_splicing variant, derivative

TCF7L2 pol ypepti ¢ A .
tha‘oﬁ%ﬁ‘%l ﬁ%/éjeﬁh%%c & appHfietiops ergdeletionpeqochy @itke smatig leyel in
r i i i i ol F (13 29
o oty SRR bY AR RECIL AR SPARAE g R “roference
polgpeptide mathee profiquler eldrgpe phirdecidseghencepand pawdebtides encoded

i nel wi.thin a,vector, can.be introduced into cells
by b e el PR 1o S P iant it Ktk Pingno scid
seqpé¢medsice native TCF7L2 pol ypeptide. If necessary, cells

thg% have been transformed with the gene or cDNA or a
vectdehenriphicanistpsetelitg branuliinieisaiad rapdats efibasdNbatean2-8

i I - ] . ] an i ndivi dua

nuch S, e eh s R LBEL ORIl R Bieh thmber of
repepd dangths asiek imtht igererdlGopliatiex pAe $isded s sadvthni@6i Forht of, Or

1have altered. TCF7L2 ﬁx ressioH and actjvity, or have
polyspatbhism gomisiag ¢ swall fiseriion o Aeletion thets typically enlng few
nudw@ﬁaa@kmgpan be engi neered to express the TCF7L2

pol ypeptide or an _active fragment of the TCF7L2
pol lﬁﬁb&nl%p%&esq ibgidhereierre avcambination bf vareou @FdtR markers,

: _ rbodi et s, Lot :
o5 ESNPRAR S oy S At PR IR0 ol horh e
hapbatyesrcan abmpsisd HesabihatichedT vagony deheidimatkekd) itRréBre, detecting
h Sggﬁe33| n vec%ﬁr g§UCh as a viral vector, and the
APRERSOAR BR 2BO shedibie matheds gosppinghe #rhfos detdcting paguampes at
polﬂﬁgﬂﬁko sifek.NB6r Q{%ﬁﬁ)flé, sanaie Eecﬁﬂiﬁﬁ%g éérg)gépggé R fd 5r%gence of

and nonviral transfer systens, ‘can
SNRg ans¥ eramicvaskiellite oravkeratandensed, sacisdsefluareschnatshassdiebhrégues

i um, phasphat,e reci pi i i_ca

(CHEE R ThRCOREMERE: 0 ST L BboR ol aesed PR and other
tecHniies fornRdledt &d brmplisitaionV Thedel RARIBAI SNIPs @b 8€ {defh¥ed in

upt ake, can_al so be used. Alternatively, in another
a“@%éﬁ’i%@ﬁ% gertaipangthedsof idsntifyingrglaventanarke aod SiNPe include the
use 'o@Yiﬁﬁi%e(?ﬂéegaﬂﬁﬁ%ﬂe(zﬁ)rfaﬁhgr el grgntary to a nucleic

acid of the invention; or a portion ofsuch a nucleic

acild cegaig. methodsodesgribveddiesir, iad éndisidda selid D aerifiefWpe 11 diabetes is
m1f§@8?e yseg in "fntise se" th r%&%,.'n,mhich a nucleic )

Sdivigual mywhom an gt-risk g eéslt‘?aagat 5 dentigedi by g asyect, the at-risk
marfRydr i & i9 oh& thal B3 A A{ Rl FicdRNARTe I

, diabetggﬁgzne,is adnjnisteﬁ%d_or gqn§¥§$§%Q§%&§%%@ﬁqbqu@ell

diabeggs. B iment) speifiaaricd assheiated yath 4 ingglter r haplotype is measured

I}
i di.zes .and/ ar i_.nhi bits expression

by DRREER 1] Sl BEBOUARN, Bl SRMNGAN R asiif 5% Derdintage. 1n
onetenoogimadritonsigmfitait ihdreassdisiois n@asurlil Adh Rgatle RO at least about
lzanﬁigen e qﬁgleic acid can be bi conventional base
e IEE?FBT% itgd oy 12013, Il -Sest farbi’e 1-Siandtlid lnasfortbeér
emBYAREeMTs Felat A 12406400 b TS dr U B AG L OT ota
in thegarraj or (Sgg\%lgﬁ%gé tlf%elpgl1 u %&Egﬁ ?%ﬁ%ﬁ%ﬁf) ?lgﬁeeﬁlg@ relative
risk At kepsi@bowfl ? tsesignifisamnt Ini anfugther eombadiamentiea sighiifieeitetbrease in risk

for exanple, as an expression plasnm d as descri bed

above. When the plasmd is transcribed in the cell, it

produces RNA that is conplenentary to a portion of the

MRNA and/ or DNA whi ch encodes the TCF7L2 pol ypepti de.

Al ternatively, the antisense construct can be an

ol i gonucl eoti de probe that is generated ex vivo and

introduced into cells; it then inhibits expression by

o gk 1A - L ™R I A o a1
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desi gned that are conplenentary to nmRNA encodi ng the
TCF7L2 gene. The antisense oligonucl eotides bind to
waawéliz7osRNA t ranscri pts and prevent transl atiBOT/1S2006/000014

Absol ute conpl enentarity, although preferred, is not
required. A sequence "conpldmentary" to a portion of

an RNA, as referred to herein, indicates that a

sequence has sufficient conplenEntarlty to be able to

is attigast ahioy &.7is signifisentRlina fﬁlmhamen@odmmnabal stgrdfigang iicréage in risk is at

easaE A58, B ARIED B A8) BrfSHE Pugobtisel. s
60, 55%L 20%f WWO%I\SMWM %3’5 anesR Y. Tea &lttet EMbb@ment, a
ridize wl] %%gnd on both the degree of

sign ‘PBWEﬁFﬁPFF§1 ChRPQUERRfeh of the antisense

nu I

o s Sekcmendonn Ao BB AP
risk fdesreasastrusceptibHitgrofRywe Il diabetes.c bndrei emiadinsit) dlgnlﬁmnmecreased

i R 0 AP S 5885 BP0 1 0.

0.6, 0155 ad €A, Dy a Bsehed brSbainthat, didRiREROIRSe ribR S less than 0.7. In
I i gonucl eoti des used.in ant1 sense therapy can be DNA,

anot bﬂdlfé?ﬂtn@ﬁ idecranset i eisk (r surseptibitity) ésatdeashaluiuf 2094, including
f f ) d 0 0
but Jf éﬁh E‘@{t%@ 6/ 9505, ahd,an8ls T5(5?5/” I o,f"éfgea,gégs@%% 75%, 80%,

can’be ho
85%B0%t 95%8111@ Qﬂ%lﬂneatfyrthm‘renﬁde&pé’rﬂI ®sipaicikhadecrehLerin risk is at least
blﬁ @gple to inprove stability of the nolecule,
abo § Wdlzatlon etc. The oligonucl eotides can include
ot h@'ﬁu@ﬂ[h&@ﬂﬁdsﬁéé}}#ﬂ%ﬁl@% fpa s RS q?dl&&e&&lth 10511 increased risk
targeting host cell receptors in vivo
or sysgetility e a frsreasethygoen suaeaptibiity hfetype I diateentdsy bmen émeunt that is

T e I N M-

meaSoed 1iSAdRAtef 4Be @b 2IHe kOB debiedsciiseT, nabéreasal susceptibility” and
Puhl i cati og NO. WO 88/ 09810) or the bl 0od- br ai n
“Profefipn agaipste @ uéedghefelmmdn%ﬁeéb% &hq 16kve Fgbl m degrepsnd aqcprdingly
r
oo B Aty S A LR B AP S
unde(rg_tgg@)u)wmerd th@ted@’aif_ﬂng nietigeat scrdaSeior cbcgsasedz:mk is medically
Js end, t
sign ey Fo RheBd fig BTSN R enc bgng 16t Mer Tighiats the marker
or hﬁ}ﬂot@pe afd PEPH, el @irodM&thidh&adsi on triggered
cross-ljnku@aiagent transport agent,
hy BYd arisk paskerof hapjetved it o8 symp@siagpertipns of éheafEF Fengsae, is
one %E@ﬁ%ﬁﬁr@f srnga?l(')tgfé' ﬁqm%}l'g g%aié%lzly 2&%%{61 %?ﬁcﬁvﬁ%ﬂf fisk for
typedétiabeied (raﬁeemd) sempaedivrthe freRd¥hcy of tie btesende.iff a healthy

ense | es can be injected direct]y into the
indi ol EER DL orE (S Birscre PE hecteathen & el edeuidipative of
suscblﬁlﬂiﬁt&g@typ% UFdﬁB@cb§ efls &ebdatnp€ofh sm%ﬂat ﬂe&%?@oﬁélﬁﬁﬁ%&ﬂd be
peptides or antibodies that "specifi
a Flsfhé’{:@ﬁﬂcbﬁeét @ra Byt bsg@ﬁstabbcp @S@eajcah@rbtdf@htmcg;emee dleltwo by two
tableZ# cf)ﬁs‘ﬁ%}:teﬁ% gleﬂlggum Ers tfec cd s%st eg?a%r}éﬁfu&e oth of the markers or

nat | ve A" a
haplo?ypmbnmafﬂle M@@%Edpmppds?ouﬂﬁéﬂ the 6@led dhdMitelr $fRe markers
nt|sense ol i gonucl eotide is placed under the control

OThﬂ% Strong promoter (e.g. , pol Il or pol II) The

US@ @crtaﬁi"@s e@ .

the patient r %gfl}% gﬁ\{éﬁamﬁi 2 h?lgﬂ%{:l%? '8{ %%Jl&g#’ eaf‘fa > EISIE Ferker
or hapheftipe Within osinag! RO 2ahatedrilivhntly hatrelate bvithaype I diabetes. In

conpl ementary base pairs with the endogenous TCF7L2

transcripts and thereby prevent translation of the

TCF7L2 nRNA. For exanple, a vector can be introduced

in vivo such that it is taken up by a cell and directs

the transcription of an anti sense RNA. Such a vector

can remai n epi somal or becone chronosomal |y

|ntegrated as Iong as |t ~can be transcrlbed to

oy o g, o o R I A oy o .
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the coding regions or regulatory regions of the
nucl eic acid) can be used, with or without a
waedoeasmBi e mar ker and/ or a negative sel ect abl BCTVES2l@000014

to transfect cells that express the gene or nucleic
acid in vivo. Insertion of-22he DNA construct, via
t ar get ed honol ogous reconbi nation, results in
i nactivation of the gene or nucleic acid. The

other espentsj amattrisbiverkers thaplotypecamppigestinrasaisk ynarker or haplotype

.adm ni s r targeted to t [ [ .1 S [ '
w0 My RSP Aol UG B o et Wb
In pAHitlaP ahby@hiéntsf Biesaserdionpthe Mturkerlor hrsidtyge ixesssamated with the

nucl eic acids can be increased using a simlar nethod:

exon 4L gxblogk REABI Ge0 38 dPEBABRAS on can be used to
in . . 1
TS, ORI A PG B oty o
marlé&E ¢u?bé nsedhsich ek flpomscenebaseil hestinimpes/@ henret ahoGreame Res. 9,492
' a h | ogous reconhi pation ¢ .
oL S TR PRR oSSR A8l o 1

prefBfbdadpiel HRNBAHES cANPIIRS adskssin GidehandipiluyinBe biedénce or frequency
variant that differs fromthat present in the

cell., .
of SNHS@d@;c m,igqoya}tel@mg Gy CABIPSISTNGPIEON] @& the FCE&4 4 gene, wherein an
& ' heal trol
e G50 SIPGEA PP TSt LGB compre g sy o
indiveydl Btindiyative ghad theoih dividiGFélsBscepibleite type lddighetes. ,Such&NPs and

markgrs{cga fOrSt PR R SADH 3R Dp e R cteP RS (L TSRE Brepsend SNPs
can-EQEgéﬂ%ilﬁ@H% @ti-llcfskqgabﬂ)git}ﬂ)e‘é.ali‘&ﬁéxaﬁﬂé, Sin bRridlepRathe canSBGude

general 'y, Hel ene, Ant i cancer EXU% Des. ,
mic¢selelle maghers agbarn) SNPesushas markesDGI0SA7hard/onSNP 2385372,

60, 271 o @ . B
78040 s 5503, AR b 222G o FUGREERY SThe presence of
an £B&Hapbtypedeididatiedonatehsed shyceptibidigotoitgperiy didbetes, and therefore

nor mal bi ol ogi.cal actjyvity of one of

. [ he TCF7L2

is ingheateed an dydivideal fhedallhwithie arﬁ&?ﬁebm@ﬁ%’ﬁ 1o ‘Z‘P diggfgoent methods
desErifkd hdrdigsue differentiation, both in vivo andfor ex

Vivo tissue cultures. Furthernore, the anti-sense

techni ques (e.g., mcroinjection of antisense

mpl.ecul es, or transfection with plasm ds whose
Idef“?é%@ﬁ%f’é“ﬁ%”éf?ﬁt”f":lg’gﬁse with regard to a Type ||

di aippt aeqERBRs BRI QPN theSRfidema)lhCeontiobgloapsicintbe

investigate the role of TCF7L2 or the interactiaon of
estimeped gsingen @tp@ctmlwumqgI@Q@mnsalgwth@\@ewﬁ%h?aﬂ Yy drlt.Stat.

so& B, 13007, ARHIBlenbaith 3 thbRELAD Ghn HoEbdlo Hissing
geritlytiel ahd ssceetainBroith tlecinie vesbaeaad bEnderithé maltihypotissis, the

culture, but can also he psed,in.t creati .of ... ..
Dt adhs SRS ESot o b drishl BrAou e roig » igihood
appro¥ @D hh ernAhRYUypIEEIL 2 tbN&T, FREY 4 CandlRA A-rREB-haplotype, which
descri bed herein can also be used in the treatnent of

canTipgludg hednatkets slssqyibaéd herphie is Hiomeg dohive adlyjehar fregapnaydn

delivered in a.c osi.tio [ r
el 85 S ARG e RRaPERES LGB BBy fonmed
to BatheBemt & B&h @ebuips. BikRHAdIdB Ukeihakingsadeseparhtely under both

t herapeuti c agents can he proguced by.a‘variet% ?f
hypriFres andhe FRrRRSRENGRS ridf likeldiprd pallq Hatlstie ighae frupaluate the

L h@RsndeN Vivo production (e.g., a transgenic
mag%?%g%%hgﬁgﬁ%és U.S. Pat. NO 4,873,3 16 to Meade et
al.), for exanple, and can be isolated using standard
means such as those described herein. A conbination of

any of the above nethods of treatnment (e.g.,

adm ni stration of non-altered pol ypeptide in

conjunction with antisense therapy targeting altered

MRNA of TCF7L2; adm nistration of a first splicing

vari ant encoded by a TCF7L2 nucleic acid in

conjunction with antisense therapy targeting a second

s o s - o —— g p—— o~
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at-ri sk hapl otype associated with the exon 4 LD bl ock
of TCF7L2); is indicative of a probability of a
W@ omict1BXes r esponse to a TCF7L2 therapeuti c agePtT/1S2006/000014
"Probability of a positive response” indicates that
the individual is nore |ikel3-to have a positive
response to a TCF7L2 therapeutic agent than an
i ndi vi dual not having an allele, nmarker, SNP or
h apilroolbyb foras-sisk pad protative nsm@:emd lbiplqtmﬁs (Wlﬂmlt etigkage region,

risk) for t s _descr.i be

for &ysBil. pitocialB ohall o e STRRER BRI Sl rucige

pro@ﬁé’cﬁth@h@ﬁhﬂc@fs shes ppnRtcilragion.nThe adrﬁlﬁnéd pﬁieﬁﬁdiﬁd @ﬁltrol groups
pe Il diabetes. As described, above,

can pgFerdsmid divisierlyntodwasets; ettat rdredg Mg it gxm petionts and
h -

con " 1806k ofls 5 5 S R ERUALS Ll i

valugrregisetpdan dg/temﬁinsoy nphis mendofnizatioe schenmh czabéateespeamddfom rexample,

| es he need C WAL
ovep Htags Gionrfust S8 AP SPALEEINGE Bh ush ol A gt
emBodBent! a ﬁ-'v@ﬁ@'b@ &0.0BHARINSEVE b%lmbﬁkﬁﬂﬁnﬁe haplotype
present I nvention al so pertains to pharnaceutica
assqedafdsi t i ons conprising agents that alter TCF7L2

act | Xbkgt atblughn QE NAINBE sl ckbe. Vot i gnal fng

pat hway ca ch can be used
as TCF7L2 t herapeutic agents. The pharnaceutica

conpositjons can be fornulated wth a physiologically
Haplepgpdagh@Scarrier or excipient to prepare a
phar maceuti cal conposition. The carrier and

conpas %&ﬂe@eﬂ aﬁﬁ@a&ﬁ‘tosﬁaﬁfddr& and y8is i dRets Qfsin@ niketipsdddbased

suit t of admi ni stration. Suitabl

qujhmermpbﬁai ﬁOd‘éEﬂtgd M&Qdsp (Bbptarsdelfir Seesak, ri\éqf uderap o el e38
colSh, T PalPL St SRR CErton M pons

polgﬂmﬁﬁ@iﬁhﬂcersy syet aid ﬁn@béeﬁelh’&&ﬁﬂ;&l mﬁh@d)itml ftware are spec1ﬁca11y

pol yet hyl ene gl ycql s, tin, carboh tes such as
desfgped Sersaserrgitigd augtes & Ff‘c S DRSS ‘éé‘él &%@Q 1qiyRe groups that

corﬁ'& (?ff@lteﬁt nﬁ(k@l %is §Isb 'a%&l 8CtldyiNg EOAUScRA:AT NEMO, maximum
une ol att Yy aci d est ers,
hkeﬂ;hmd estiredtbsy lhkelihqqﬂmetms apdlpymlwlarqo@ﬂﬂmlaterbﬁleecﬂe’t with theseid of

h ti
tne Pt B S ed 080 Fernall PORGRRRH il ary
agents, e.g., lubricants, preservatives, stabilizers,

Mewehiing\yfagenbs, emul sifa ers, salts for influencing
osnmotic pressure, buffers, coloring, flavoring and/ or

aro t| subst ances and the |ike which.do no
el SuE EHEY JRABAE T At Fesed 6 1Y e ingah fumreppd direcly for the
obSRVROSk, Whioh Hale E55thTe8 he ﬁ?d}rr@lu%ld@ Hﬁ@ﬂoﬂmﬂbﬁﬁiﬁty in phase and

amounts of wettin or enul sif %/ ag ent s,
migsing gerioyyea gembsreliFh enéwyesfa ¢ pfvabua& lb‘éolddlstlﬁ@ﬁ@f interest to

kné\?jlgx?)tgll 1’:1,’::112%‘1 1ng rrg%{; én ? r‘hﬁﬁ?& dLole to thg%fma;ughlb mgqg&%i)lgte. The

inféReguIiRaGistiedor bdlbthe: dralyziy @ﬂwdnbed iR }suape ad Koyg (Technical
with traditional_ binders and carriers. s

Reppit gP y-deerrgEent hSiptishss. A PBHO IR SRR ﬁﬂ‘é"'@f}’aﬁ‘fo%l?laago
Bi %Mcﬁ f6§(2213%§‘ 79%2(56213)’ Wa?é!te&(&%ﬂﬁnﬂ%%&é&hres defined
act ose, starch nesi um stearate, polyvinyl
1bqiu&@gtwm¢ﬂmsambﬁumuﬂmmwn&ﬂanTHﬁdOcelIquse magnesi um
carbonate, etc. Methods of introduction of these
conpositions include, but are not limted to,
i ntradermal , intranuscul ar, intraperitoneal,
i ntraocul ar, intravenous, subcutaneous, topical, ora
and intranasal. Qher suitable nmethods of introduction
can al so i nclude gene therapy (as described bel ow),
rechar geabl e or biodegradable devices, particle
accel eration devises ("gene guns") and slow rel ease
pol ynmeric devices. The pharnaceutlcal conp03|t|ons of

o o o, o Y
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adm ni stered by injection, an anpule of sterile water

for injection or saline can be provided so that the
w0 p@oastioeht s nay be m xed prior to adm ni stratPONIS260r000014

topi cal application, nonsprayable forns, viscous to

sem -solid or solid forns conprising a carrier

conpati ble with topical application and having a

dynam c viscosity preferably greater than water, can
Sﬁnbeaﬁupmgysd Sui tabl e formul ations include but are not

ted o sol utions, ensi ons, enul sions, creamns
‘tse mﬂgﬁb@é&claﬂé’ﬁéﬂﬁ@ 31*@@% ShesFishgyiexact fysheapehsrused to

calcﬁl@‘ce\/t%rs@&:f 92598s fofbich mélWi(ﬁQl Alefe. Afl pdBBlek 8 presented
sterilized or mxed with auxiliary aggnts e.

unagjpged oy ayliinls commpamsans paless speeificalyindipeteds Thapreseatesl or

a3 R BRSSO AT LB 0 Sl i e

to cdraipi fredueapiph.i Tahiinimizedrsbhisidiieabt eel@tdnesPsaiephteents who were
s wherein_ the active ingredient,

aerosol preparati.o
fecweé*faérfjaﬁaﬁ @6 HBE%&@P@HS% fimgt andssspond-dnerqe tglatives Gaabe
ehnﬁx?aﬁ:éd esﬁ&heﬁatﬁ:lm liétS FRAGKAREY thde g cl'ge ?%Tp%a@@tf{nj Rsiatlod
adm xture with a pressurized vo
corrg(amd'gg amt @p@mmg] telateringss armr@&a !paizmﬂs ay rexteﬂ@)ﬁg tYariance

bed. h f t
s G R PRER PR Rt rd B RGen L dbrined reerices 5927 Tt
(1998)y, MAUA Wobling (iBie) AFisibehigs SaHdSt & @Q@b@&pﬁlf@@%@ggﬁfﬂ ¥&filial
fron1hydroch|or|c phosphoric, acetic, oxalrc,

relationships; andauessat bath édJustaqia énd weasiiusteskprielues fohcomparison. The
i
dlfféggﬁ%g é%/elula%regéim%gvéﬂ glgal‘?ﬁ e)H)%gt%d > Z“r rangeg%{hgggr%ﬁg;gncendf single~
mark@‘@pswmﬁoa romrected far atdityﬂ)la mSnﬂg we-cah Inyﬂrja Butragddiaizetion test
Etldlne g@ %e'n hetc The gﬁgts are adn1n|stered

using b RgRRE e % [GPhets RERATTE’ e GOl D berapdamiged and
the @@@diit&n%a@&s%&dne%lﬁﬂ% RARRYE tCably s6d 6@?&1&1&2 afl8 ﬁf‘e']ﬁ?alue

in part on'the nature of the disorder and/or éxtent ‘o
is the fipstiemef replieptioan thotpaduesdra mealub forsomn duarkerellelitealis lower

in vitro. or VO, assays

e SR DB e e RSl YR R hors

d OSFayg bomaﬂt@&maﬂ{’be apd Bapletepelasdyses) rbﬁtlﬁé'fﬁél@(?ﬁ{) an@ thhe

for.mul atii o al so depend on the route

PoPUlaHph iUl leﬁsk EARine be sricplpisdessIBing e eliplingtismmodel
(hap?tpSREHIA RE ngcﬁﬁl ﬁmg er g'ﬂ"& a0 tfhﬁuhzu@gfgﬁ‘lrwl,? 98736

practitioner and 1 ént''s ciIFclnst ance

\ (19%9 faed:FalkeCdlbsseBuhmteinePs&nn &hot. afezer. 557 @R .ﬂdﬁé %qsm;el e.,

ved n_vitro or ani.na
that %ﬁ%ﬁé’%ﬁ %lefeeﬁ@rl%ﬂtyg?ssaopﬁm?aa’égs %ugﬁg ot EXamel if RR
is thp mk oBA t¢lakive &ﬂﬂfthﬁi thgriflO6f OperS®H ﬁ‘orﬁ@zgfgaie')% $vifl bk R& times
th one or nore of .the ingredients o

that ﬁﬁaﬂlﬁt&‘%éfg?fe A2 @g R Simesthal a5 homozyeste ar.i Bire multiplicative

ont ai an be
R R R
indepenyiehgtiiendn HarlyrWeitbagtequibriuge \xﬂﬂnfp‘iﬁb %ﬂ@d‘:ted ﬁopulatlon as well
a5 €¥ ceuticals, qr biological products, notice

centzpogyiahionyAs meonsgarrage: dﬁp}?&mfcaumta pEtheatfectods and
cont§(§ls gacfélq{a\ymg %@g? ndg%tﬁ%‘?]@csrﬂes olgahrt JJ h’?dlﬁ%%%t Rel;pld%rﬁe ﬁg(ﬂlenmes
underdhe alternativeibypothses L&Twﬂicaﬂy,dbugvcammlcrtylsdsr Btahdn;, { e. g.

tel nt.i al or,concurrentl
risk GO RRAPLEC VRS Naeft Aty LB Hop S btirmiondifs in the
affectedrpolilatiprl 40d ip@d @btroll fophRkdn.! MenilcBERRYsomBYOowWRARs P the
kit can be a single unit dosage of the conbination

therapy or it can be a plurality of unit dosages. In
particul ar, the agents can be separated, m xed
together in any conbination, present in a single via
or tablet. Agents assenbled in a blister pack or other
di spensing neans is preferred. For the purpose of this
|nvent|on unit dosage is intended to nean a dosage

.
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signaling pathway or with nenbers of the cadherin
pat hway, or which alter posttransl ational processing
w@bR00sCE0R2. | n ot her enbodi nents, such agents Bemid2e06/000014
agents which alter activity or function of the Wit
signal i ng pathway or the caztherin pathway. In one
enbodi nent, the invention provides assays for
screeni ng candi date or test agents that bind to or
true model Iétn@t thdtidchiive, the lofs (B@IsAb Depnibt eicapt(for extreme cases. Most
g ca ive rtlon t her eof wel | as
imp GBS Bley pRAE B e Yy Sormdintd wiB spieent4n v
hypatdsad. ned usi ng any of the numerous approaches in
conbinatorial l'ibrary nmethods known in the art,

Link %ﬁdln bi o] ogi cal |ibraries; spatially addressable
nkaasT et ’éb’l”(’ﬁ%fﬁ&@@%@ sol uti on phase libraries;
sy ,
%?‘Eﬁ’éetgvgexlé R%ﬂ%ﬁ%ﬂ&n%%ﬁ le? b% ?%Fﬁlﬁﬂe&‘ gﬁgg %rk\f%dgltd (?e]% ’n%t R&¢D
and Rj Hmffqntrmtha@zeues 1A R6T (IN64Y; Hnlﬂr Bhét &Iﬁ(ﬁmi’tyon A. Theor.

4pof §fE% 92236120 (RADR o8 NER> adayReriaithe by matker afle

comBipptio@Cdie Sstahfte@BP sk akid 1HkeliRRIDRE RbVidEon ROR- 1{%&%& de
e@“?L gonmer or small nolecule libraries of co

1xeluategby @ dikeldhooprafip els The zieﬁnmmg@g) a)nd Rznare
extelgl(?:létﬁl @F{?«?ﬁ&%‘ﬁ%&eghﬂeg ﬁ{_g Eirs{ngﬂﬁl‘% ?Péfsﬂ)}e;\g llées 1} E b?eo?.}lele

combipatian nf thg two neackere seightedGRAE harginalalbleagsibilitRs. When
derivati.,ve thereof n.pe tacted wiith an ent to
plotting ?lgg’tagff e ‘F‘g’é’naﬂ%’% Fc\ﬁgﬁl%}gat? ﬁ@r}r}? SestwrednA pa@celghfe@m% ave
plot @’ i@ e uppét telt doher aHE e J-PalBEin t8S 1dRbr ri gﬂ?cdrf?éfe hy ﬁhe LD plots
(amount) of TCF7L2 activity is assesse
the s cel e pitied shuitisrnt sathertthan aopoidingtte almmrlﬁry,swe] Iobation, if
desq%r ectly or indirectly), and is conpared with the
vel of activity in a control (i.e., the level of
activity of the TCF7L2 protein or active fragnent -or
Statidgedl\\Béthyds foRelBte imnlpshe absence of the agentto be
tested). If the level of the activity in the presence
of the agent differs, by an anpbunt that is

st Multipoiaglalcted-aniyf dll%@nslhanﬁ% aiBHoas cir?ﬁ/eelhse@fm HR8nal ses to
aCt|V|ty in the absence of e ag ent, hen t he age

assegssevidpngl Eftlindkmen. Resubis dotirbe 2QD -\?¢QI? ami thmrsﬂ@aranmmc linkage
f

L5858 b0 bR A o EOTfh el Gonr

25:18r2000). (Ous basehag tinkape anﬁl)ysmates\thé Sairs SE¥irl ghfirhdtiond

SRR e 25 L (L A ot 4
Hun. Tbj. 58: 1@4&69@1%?%%@&1&&&1 aﬁféﬁé éﬂafﬁgﬁgela@&lgel& and

enbodi nent, the 1evél activit
Cox g i vt ik Elui Gféﬂ@tgﬁéhﬂ%—&?eﬂé@ﬁ))land tHenily eszhting @cfhehi‘e&hat is
S i S .conpar e t.h.a .cont
hal6PRE O ke b e RolfRIRE R atikerid P FpLIP opd Sictpbting
eachafaimlylerallsn Tﬁbanﬁfrmsﬁmmeﬁuré thet R agy is bR bf theflA1fiz%o program
he control |evel by an amount that is

outp B{ apd t&'? beaF?%ﬁlogu vahiererBaln Eerp Aithe é‘%aé]éertgﬁ’éﬂt}’lvqfr@r%gemletely
unm?ﬂgh%{lﬁg Iﬁ gciaiﬁls?sh%gﬂh% geno gﬁ‘es Ql%% | {r%l;e tfé@ée&%nga Hls olietleer
sharmgdyedeperisanions thof o FEBTLS (gieﬂersdmlget algRki sezﬂr@;ﬂ Genet.,

70:5948 %b§ £ 50B%), Hhe ﬁ-v%}l é@&%&oﬁ% 5‘5 twg;?;@ada@@ s,

s1gnﬂ'§0amtb"es1ﬂes repofel hef¥D |"I%6 lﬂrﬁ?-@:ﬂu@édﬁﬂfe c@l’ﬂﬁgﬁ of'the basjs of large
ri bozymes) which alter (e.g., increase or decreas Sﬁ

expression (e.g., transcription or translation) of the
gene or which otherwi se interact wwth TCF7L2, as well
as agents identifiable by the assays. For exanple, a
sol ution containing a nucleic acid encoding a TCF7L2
can be contacted with an agent to be tested. The
solutlon can conprlse for exanpl e, ceIIs contalnlng

o o o o . T - R -
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expression indicates that the agent is an agoni st of

TCF7L2 activity. Simlarly, inhibition of TCF7L2
wez@eas®BdN i ndi cates that the agent is an ant BODIN26d6/000014

of TCF7L2 activity. In another enbodi nent, the | evel

and/ or pattern of TCF7L2 pobgpeptide(s) (e.qg.,

differentsplicing variants) in the presence of the

agent to be tested, is conpared with a control | evel
sanapielfheoryp titet distribtithat ofav-e N2 Rogd.A0LYDPepRraShalet b sfagdhrd

A level . and/ o attern_in the presence of the agent
nor L PRI BT e @O tisTe Poto Fukhe (&AEs o 39a (o0 N-Jnylm.
Hu Gah@ g \t: 1 19-8(199TPNNTRE séddall lwngd c?ah'bl%tc'aﬁ:ﬁia%ééﬁl?mpaﬁng

significant indicates that the agent alters
the obprreadi @R -scpre withith spmpletsattiasamipliot distgbutivnemtierthe null

' X SSi r i ch .
yRARE To L R 2EFUEESES B G ROUAE When Mt consis
of mbretthen ety Baingliey, tirege pod Pwalteotent hebe deRimilrbat hway,
can be identified using a cell, cell lysate, or
sol ution containing a nucleic acid encoding the

HapPlo®pes &1d *BE) i dne ; | g,sacid
‘gpg‘rggétbl y | ARIBApL IS gfg?ltygr% Ogé%%@@%%am Wi th
an Bgereintemnbindimenys.gugrketradhepletypefanalygis assiles definihpe

r r Y e, he.l evel o or of protein
cangRANLSlenfIBE IuBueset OF shFar o Sl Pagen. 1
hasHeepreporedihanpirtions 6OMRE hehat perdme dalDeltBY&n iR stH& of discrete

ngpre33|on of .the reporter gene in the absence of t%e

haplefpa blpeksisentaining ayew pempga haplpisipes; ot thesqrlecksnlinkagé
.t ber - Iy ina. t hat i
RS AR O DR 28 Vi
] Dabwbfrithayd, }t e Nagen Reviche Gehbrtes dgRBTL54752008)2DRRY, M. RRGL,

Naflys Bty DR PF CRNEF clbridind & Shal Srincndio 12 5o0aPdBGR):
Patil] Nk& @1 Seibhe 2DPHTLE- 198D e 081 R TRkRbn, @% QD,CJ@@EFH 4% 54uheig

expression of the reporter indicates that t agent i's
(2097); Bidlinss M. of et pEFipmira Genari 13382538 (2803))., i nhi bi-ti on

f [ t i,ndi cat hat th
2 geniie ST BT hhods 06 SRR Séog oAbl iRy Placke o n be
defiambociagint of DBG Ha bhvedimias M) @ igés i) Ret. 200N DA, M o,
e resenc agen O Qe teste IS conpare
Nagg € it oot QORI Prih Nnsisp Seares 1 Tba23 (2001);
Da®sdre B! bshhefanfe I4?<Y:§h4-'5ﬁ1§ q@g\?;g {Z%%Igé‘ﬁ@ e?EZ.,tﬂ%c.a]gc?tﬂ tr1]4ctgc|2a§ci.

differs fromthe contro an anount or
USA4QANE3 5783 (2082pt et dsgegiond bepweangrinkitivanbnésitiviateksensive

. | ters, expr.ession. Agents ich alter
histopEh oo AEiSh, Beb PR R RRes P8t Setrrcpdativisp S5.
et alCBdfbie (296@225-&929@&1@12);\@‘&5&, SNRAACES Nahbt Gehdt, 91:3@-387

g variant, and which inhibits actiVity o

irst splici
2005 MepRaN i al ot et 40l 2B I2IAL M hrRtampB MR, and
i pag| Fo7agd g i ' L4 ci ng yarj ant "
GoRe&ina BN, Bl Blolf% 1 4 Y0, &5 Meh FerefiSlofit gl b blook
or ‘\Ld} blaek” incladesdrlg¢ltsydelined blesithief tledadiaistig. t hese net hods
desgri bed above, I.n_other, enbodi nents of the
| RIS REhods £t igkptificanpn s haRloBEe DIosks presat forths for

hpleg i UAY @ablishad PRRnAKbHIYati , 98¢
exar g}l egti onto z; TCF7L51 b?ﬂz}l‘iédiaﬁbénggséﬁztog9d%%§?9§§(?&g?%{bog65,

2006893328 and 2005404 46%79. dHapbutymsuidchstvan be nselrrasdily toinidp a

TCE: [ herei.n referred,to as a." TCF7L2
o O e o e 1T b1 LT e Bt lareas be
identifledcu bazhthaplotypett@sdks busd thes @ 6étlof “Qipgindt SNPG b Ynaltkdrd Y1k

TCF7L2 pol ypeptide, such as amenber of the Wit

signaling pathway or a nmenber of the cadherin pathway)

is contacted with TCF7L2 in the presence of a test
agent, and the ability of the test agent to alter the

i nteraction between the TCF7L2 and the TCF7L2 bi ndi ng

agent is determned. Alternatively, a cell lysate or a

sol ution containing the TCF7L2 bi ndi ng agent, can be

o ' I M —— g p—— e~ o - —— — p—— e~
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detect the interaction of a test agent with TCF7L2 or
a TCF7L2 bindi ng agent wi thout the | abeling of either
w0 b@ot1a®8s agent, TCF7L2, or the TCF7L2 bi ndi ngPemes2006/000014
McConnell, H M et al, Science 257: 1906-1912 (1992).
As used herein, a "mcrophysjoneter” (e.g.,
Cytosensor") is an analytical instrunent that neasures
the rate at which a cell acidifies its environnment
smalledtisgt &f SNRyhir-naattlers aﬁmldeo ﬂgtlfﬁg’lilﬂﬂé_ﬁﬁﬁﬁg the &E@S@l‘pgs) can tlaen be
t hi s aci di tion rate can be use
‘deng?é h)FPFFg]‘S%ﬁq %’?S P R ‘i‘féﬁl\%eﬁﬁeﬁsp’@%‘éﬁ samles
fron @toyipe pf indBridubil)$n ofdeLREIERESRIBES ISR BetRRe SR g;%e and
screen_for conpounds that are agoni sts or anhtagoni sts,
haplogpe,, dEdgsped. nsighbaring haﬁﬂmybhgksacaglb@ca@mssdd: doneyrrendly, as
u e regulate
therk 109 o 4 HERAER i ot RSB B B gt o
signal i ng pat hways and transcription events of genes
downstream | n another enbodi nent of the invention,
sed to identify pol ypeptides that

}ﬁqﬁﬁﬁn¥§%ﬁﬁ%ﬂ?ﬁm$@?7L2 For exanple, a yeast two-hybrid
AsedBs&rilsdd
S)Iél LRI I%ﬁeéﬁ gﬁhaﬂl%‘jiﬂ{bﬁ %ﬂcllJ ?ééplg Xgé nﬂ%ﬁgé?é%glé gsa{kers are
foultdafﬁ bsese’@b@rtdetemmtlpm 9f pstepibity thetype Radiabeteser izt they are
fouﬁé&rtg%ggl%;ftmr'%‘é tdi ga%%%e]?tﬁbtéh\%y%%r a:la@g egglrtlcﬁgrt rggr ers
and heplnypes gt |fmmdfractedfecp.1hﬂiy ndsdivitalk Wil type Bl di RIS in

AP R, 208 3, g T s T
predié‘bﬁfedﬂaﬁfe%le&l%ted?fn gffbé"ﬁ didbfes 'd?ta%ﬁ%%hﬂﬂlwgqug g%?&b@% 'in an

transcriptional activation can be a
indiyidgals dfapfatiemblo¢ksdpeché e:coméhLEéﬂecMcef TCE7LR) compiising bertain

tagéﬁa%g fiRrs> hbeaf%uglﬁ ?noo%? 8???6%%1¥ i lll}g {fﬁer 2 Hsc!lllagetes than in

cah e use

individtigls adthbentypatl diftansC Thetdf@b; &hes@e‘fat-ﬁéﬁ”' 188sin ﬁfarkers within the
n the nethods of the i nvention, a first

haPk?@@gg:‘“@l%@a © RFRJAGiLVe Yelug dersdeteciing haed] diebes, enc swcenyibility
an

to ty?g %ﬁ?ét&g Eﬂ"f&h glgir?g%l%l o rﬂ’agéks Q aé%%{l:/%}n?lﬂke%p\!wrtﬁm% haplotype or
LD blocksinisotioeluis othsenakerscthati dlmingﬁheh among eecHaplodfies, as these
SHnlqugw % transgﬁ a n activ i domain and_al so a

BV PHE C&WS Né fﬁb eiBEY; 5{?@3 fligaetimPichsyserniivilita tq vpe II
diabeRy. ABbebAsEquiideldt T ifdplotle BosiNthiehRYoM@E 'hﬁﬁ]l'én Bfome, a

fragment or_derivative thereof. |ncubation §

largg BWPB‘?rrﬂfﬁ@ark?Té of pther varisaisandien Haplpypeeewn lsu@:stuoh markers or

L1
v SORLEET B RS AR B IR SR R
with( @ailriralnﬂﬂra;l’oancml pHemsﬂypa ThisA) i Iaishblwthatdﬁﬂkblfs lafi@ot Bap1&Epes
% ¥e§hthat gfgwﬁ %ge mar kers of interest. These
resiqifig BPEChE 510 h LEARIRFh etT €/l ssrefingd hovein or in strong LD
(cha%'te&‘ﬁ@@by dedreated thak 0'25‘ Rxﬁﬂl&lﬁé ewntﬂﬁgfg f‘*Cfﬁgﬁgare asgociated

derivative thereof. Such pol ypeptides can
Wlthé§PQa§élmb§te§ Ko tlayt comfar fiecreesed o depraasempce@ssﬂmﬁ obifype I

T N T

otheamﬂgermaﬁumlm ﬁfontgrm) PiRfR iz dréiler thin OBYwhE
desi lﬂ?tﬁaéﬁjﬁmmbl lize either tyﬁe gtll:CF7L2 ngen)eW he. OF more

of thecparkes able Re Thepdentifipationiof guehprsditionel *ganants can be
higRAtyahetHBdES " er

° of the cadherflk%oa%‘g © Sgrlgg%{ehr%%gg%%%%ﬁ?g bgrﬁl?%
assay on a solid support, in order to facilitate
separation of conpl exed from unconpl exed fornms of one
or both of the proteins, as well as to accommodate
automation of the assay. Binding of a test agent to
the protein, or interaction of the protein with a
bi ndi ng agent in the presence and absence of a test
agent, ~can be acconpllshed |n any vessel SU|tabIe for

. T p— o Y 4 o s
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this conparison. For exanple, when expression of nMRNA

or polypeptide is greater (statistically significantly
w@e@atigTops i n t he presence of the test agent thpor/iS2006/080014

absence, the test agent is identified as a stimnulator

or enhancer of the nRNA or .pgl-ypepti de expression.

Al ternatively, when expression of the mRNA or

pol ypeptide is less (statistically significantly |ess)

sequenmﬂrgoﬁxhe §&xidecloA gehemiweegionde pirtictiangroip bt SrdRASGH; @nd the
test ent is identified . as an inhibitor of the
VB Lo Flo BRAOFIRESER SR isforalRgiaRBy o] of NRNA or

pol KD ERICHBE BMBIE S& kAR otk NGRS héeﬁm P8 o ngﬁkemdr%z are

é met hods descri bed herein for etectlng
foup@ iny frspraserbirequengy imindividuals wids typed! gigbdtes, asd haplotgpel

corB AR A E b R e I i FRANRC 2 36 BT g fowna o

be pmseem bl decrdased fisdueacy lisiadietiuvagerith fyge IFdliBe@éi', These markers and
escribed herein in the nethods of treatnent descri bed

AP UYRGS e Tays PEsteqiiye dor type Egﬂéahetqsmthem ceuifes g dgersaseil s of
d
in gﬁ%%libgﬁgglhgglﬁe%é{;%%ég eagléfo? ha (%@éfﬁl%ém%t eoflghab&es
TCFYhapjotypastaad mharkers Idescplbed bermnanre til gorelcAses, & cd@ibihation of

pt.act £isin the pol ypept i ‘de or
var %Ee g‘%ﬁ & éfrll%fk%rg,l s#’%‘ﬁ 105%3@{#11@% e Hisreforsy dgtecting haplotypes
candesceoisitkhbe bg Irﬁbthd\ds'@nﬁkrﬁ inHelast dak/of HES&IWEBE%Q\%M detecting

TCF7L2 Nucleic Acids, Portions and Vali ants
sequencepAitPalpmRhicaen| E‘éiﬂt?ém@@b Wetlailqnsl?@t\mmcbeﬁaml leplotypes or

tsatﬁ“nq EHJS Gh L2 The 712
sets6t il S04 U BRa S YRR B thn WVRRALERSE pad e Fihiates. 1
repiRbptativerexemahei e, simidAest dor dolatisn MduRBbLDNAh& Wk act test on a
enomtc DNA. DNA nol ecul es can be doubl e-stranded or
yntéw a@?‘r anded; single stranded RNA or DNA can be the
codinn@eciflt efBB&nentd b L or hﬁlﬁot@igé‘ a&?gi'a{éﬁ Wlﬁlr the exon 4 LD
ant | sense strand. The nucl ei ¢ ‘ac ecu
blogkyed TIE71 is ope ipwhishtthomarker ohlspbuypeniy nxee lﬁeqmtlgfprésbﬁt in an

addi ti pn on- codi
B508 AEE RKSOELGE AL BCRITR, o
in asl&qlﬂemmdsflcﬂuah Cdonttol)gwheghl thé preYente Gﬂﬁfé(iﬁe&kelf d'ha Plol)ﬁ)e is
e ﬁggiha ionally, nuclelc acid nolecules o
lndﬁcﬁt&\éﬁrﬂf tgﬁ?f’ bgies Op3 Siscepfiniliivip foae I5digbeias eln dtlaer embodiments,
at-rRk WPk m@rk%?scﬂ’i ¢kSed 41 u 991%1’[1? oR® {glytgﬁl%tmarﬁers associated

assist 1n isolation or |ca 'on o
witly gleyepepthilde blosh of TEE Dé,rare&xggmg Imeatieers bhat aRnRore@equently

preie:n n a?ﬁn&l uéh' zth ﬁtg? A egcd%%ﬁef (3ffreteshy GorpaEsdro dhrifrequency
of thd’ioplesdnbain £HENUS iAdiDRITAG B Wherid fﬂ@‘)pré%%é/eocﬁﬂ%é Qggmg

ggq rker framinfluenza. An "isol ated" nucl eic aci
mar, Sé%{!i‘ld@atl&"sOwwa??érséﬁqquﬁblbt}’dﬁéyneriétilalbstesebm Butréher
1 A fl k the gene or
o ST 0 e A e I 85
aSSdﬁﬁﬁer‘ﬁféh thﬁmmhéﬂd]) Plowk of TCFT7BL. ate marlickd ®dt dre &6r0 ERGhently
. 1rﬁscrl ; as in an RNA |library).
pregepf 35 |"‘éi“a kg :Rfé% I%@@F@ﬁa&ogma@ddp thenfgequeneshef their
pres@fﬁb’e e Iﬁddhﬁi' At chnﬁ‘ai) a&ﬁ&eﬂ’ﬁ tﬁcy{)lre?e%@@ Gk H%%irﬂgrs is

onplex cellular mlieu I'n nat ura S,
lndleqttw@lﬂftsgﬁcgptﬂghtyumtm d;abcfrdﬂced by r econbi nant

te h recur r .ot.her .chem cal s

i Bl o Rlds TG R horBl 68 TR Gyl e Srriskdor e
diabietes lirein divid et irﬁWhNMah af- G5Bkt ofhapdo ‘i’c?énttﬂﬁ@@ @ 8f1e

exanpl e, a crude extract containing other substances)

buffer systemor reagent m x. hi other circunstances,
the material may be purified to essenti al hoaneneity,
for exanple as determ ned by PAGE or col umm

chr omat ogr aphy such as HPLC. Preferably, an isol ated
nucl eic acid nol ecul e conprises at |east about 50, 80
or 9096(on a nDIar baS|s) of aII nacronolecular

o e ™R I A " e
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nmol ecul es i ncl ude reconbi nant DNA nol ecul es in

het er ol ogous host cells, as well as partially or
wanstianss al |y purified DNA nol ecul es i n sol ut PONIS2006/000014

"l sol ated"” nucl eic acid nol ecul es al so enconpass in

vivo and in vitro RNA transt®ipts of the DNA nol ecul es

of the present invention. An isolated nucleic acid

nol ecul e can i nclude a nucleic acid nol ecul e or

embodimneait.dhe sirepetieatibs @esopishion pSa Bypren o5 hapdatye srmeagiieg by

orhi _ e
relafie ¥k (RGO BARL rdTRAGHIhe HOREA! X he EARAT #iHs fBiRots who
carrgfohe sopyacisgle maskaroe dapletyee tn thalisddence of tieednditich emnong

aci d,.nmol ecul es i,ncl ude reconbi nant .DNA nol ecul es i .
sub R B isgot ey Kmaie: S GEBRAE drio Fop vt o Berato of
the fl¢hiRheNdf tAe bondition hmesk HNcEDYIRS trBstwdcops W marké or

vivo and in vitro RNA transcripts of the DNA nol ecul es

haplettynerie thsiagidppes ofbe eondiiogramangsybisais orivaeasiypnp yopy of the

S s o g . T
S RIARR b oA SESATERS: o ME AN St oo
leasofl .2t Ae othec edbaddipmnysp Gptmhatker cahaplooipe hiaf orelatha rizkiofigt least 1.3,

at leggte Z:L,gag;)e%gtf Igg ,%32%&%? 2,9%%1%@{ %.é’.r%%a%{)?,&r ﬁ@%l’j: aa’lcqeast 4.0, or at
leaddglor i di zation with chronosones), or for detecting
expression of the gene in tissue { human ti ssue),

e.g.,
suclh offser yethgsistof éhwn@mt'@@umhiedwicmabw%a tha$ § deareasFthrsk (or

' ' I rt.ains to.nucleic acid .
dechisPE P DL RP AP 1D ot EuL e ig it it S SrY it mrker
or Haplotypliic lleatifial] enaudiCbates) tnolelapioptisk (RR Pis led@hddQinity. In one

spl.icing varjant of a TCF7L2 pol ypepti de or
emw%%%\ﬁir%ar [9r dAploppe has? relatiygaiskeod less fhiamf- % | Inapather

embdWBBts Qe REFKR bf‘ﬁaﬂl?ty%s@eﬁﬁ% Sk 6PTERY thgh 9.@, ftss than 0.7,

sequence that is différent fromthe natura
lesstbam®.b; legs there D Sotrileks thangibnce but which, due to the

degeneracy of the genetic code, encode a TCF7L2

pol ypeptide of the present invention. The invention
UtiBhySP RhefPagses nucl ei ¢ aci d nol ecul es encodi ng

portions (fragnents), or encodi ng variant pol ypepti des

Theskpopvledge anavisozrastie varpt fhppenias agiskof feyeteming type Il diabetes

i i . he. L Ve s )
omgASBRy S5l PELARL b S B BRLALAL e i
incehsedl reskof dbedopiog thpaliseans (hhi cnters of the at-risk variant) and those with

non- patural | y-occurri.ng, such as those indyced by
e S R e e e P s Dechreleot v by The core
val¥ad drakhaiSedting) fod %@di@iﬁ_ﬁal%&?ﬁgﬁg 1d whth 8ftteAboROMEL AR

del etion and substitution of oné or nore nucl eotides
groups eredhp ppesthilitiesi of bemsablotadiageossrthe diseaso at an caalyi siage and

' ' . ' Lt and | etions.
L R M e T
ordaciod ableatn gpplyahemsist apptoppiateamaarenteBor éxaaiplé, She dppHation of

do .not alter He characterjstics or actjvity of  a
2 gensig fost |fxpgs=e1ﬁa jabgtes pap yRKids apaRROTIUIHY Tori fhe dptectinn of the
disSRAUERCEIi R R gt W%Efleta@ &f the Q@ﬁdaﬁ& Bf‘fﬁe&hem fHeasures at an
pol ynmor phic mcrosatellite markers. In another aspegﬁ,
earfi¢restagecindahueengeigimire dle delaeriquaghifects of theatympampr andaerious

e _or nmore single nucleotjde polynorphisns in a
hea?tgﬁﬁsfq&eenﬁgs. gﬁ%%&’d By Par g’t‘il%r%e%of the nucleic acid

nol ecul es of the invention can include, for exanple,

| abel i ng, nethylation, internucleotide nodifications
such as uncharged |inkages {e.g., nethyl phosphonates,
phosphotri esters, phosphoam dates, carbamates),
charged |inkages {e.g., phosphorot hi oat es,
phosphor odi t hi oates), pendent noieties {e.qg.,

pol ypeptides), intercalators {e.g., acridine,

psoral en), chelators, alkylators, and nodified. - 50 -
| i nkages (e.g., al pha anoneric nucleic acids). Al so

i ncluded are synthetic nolecules that mmc nucleic

o - a o .
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stringency hybridizations has an activity of a TCF7L2

pol ypepti de. Such nucleic acid nol ecul es can be
wa@lewsasmds and/ or i sol ated by specific hybridi zB¢T/a82006/000014

(e.g., under high stringency conditions). "Specific

hybridi zation," as used her®in, refers to the ability

of a first nucleic acid to hybridize to a second

nucleic acid in a manner such that the first nucleic
ME’EHO@%E@HERAHYbH d| ze to any nucleic acid other than

to.the t
ool B S B Ryl P SR S i
treaﬂﬂwﬁt ef typadi diabdred) ’Ilhe th‘u&hﬂnmnt’Maised hemm, cefem nat only to
| e wherein the d|z is.t erforme
ameli nﬁn&@@ﬁegmes&ﬁaww ﬁw% ol P S PR e gpine
the Gsbt WHQQ&%& Ie@setnh‘% thé) §é’b@ﬁ &r‘fre@ﬁgndﬁﬁcﬁ"%ymptoms of type II
conditfons, e.g., conditions o nperature and buffe

diabetescamdiaralsodassentigdhe pred for comywnnmtzlmrammw;h other drugs that

am%m':aiq S uI {)1%1'@ (%gsloce?i (f" x%ltﬁi B}é}g If‘dl e(i%n Cin ?Hg Eﬁie&ig% ﬁdwﬁﬁﬁl to be
treafed IPheARti iyl W & bﬂsc&lﬁ:ﬂﬂcﬂ@x aﬁ) tnct-daeed 1isk9 tforatyple Heliabrts (e.g.,

an 1?@%3’{‘11?1%21{%%@?&() t?lg @9%%{10%%%1 agglggt ¥ m:je gdi/gﬁ/eé%m% rggr}glgrrsDb? 3S478;
the gf&@ég;%le of aqe fedd i SN gahl%ffﬂﬁgeﬂﬂﬁ }Sréégﬁl:@'c;f @ MSal CAN NP

|st|n ul per f ect onpl enentary nucl ei c
17 8R5BAG thas pms«trtmsné a(ﬁ allédsm sr@smlémar fhe presengegh a C allele in

Nﬁ é{} ?q%gc Cog%:htm{: g S'gtap?lﬁ éléﬁ@ rg@ﬁé J[l(?n gﬁ Spl)éseélge \%eril F allele in

SNP$s10B43304S of Bk pateh® oF aaqr AlchyiraNp 7350683, ar e
expl ai ned on pages 2.10.1-2.10.16 and_pages

6. 3npdditional gmbadimertsof ﬁaeewf@tsp@ mﬁh‘Mﬂ g @P gmphrysﬂ &opythe

trea%égrrst %83 hEer @Sﬁ%e@@F condglj(%% %éktom(ag g 9\%)9? rér 7%2 A lBgr’thela\ﬂapeu‘uc

ageitichnAareed both 15met]m‘kds lod deatfrentofitype O QELEHS; a5575€61 as in methods

of tigemaibor HBeBACSTEN G SORHOL ATEREES il BB ket or i ned
by ¢hd 9BIHAEs Bhﬁea%ﬁﬁﬂte@ﬁﬁyﬁ fabtic SHdrThéra dﬁélih:b;iﬁﬁﬁﬂﬂ%rh TCF7L2

pur poses (e.g gaps can e I nt roduce t he sequence
thermpeuticfagent A SGGEALS thasapenipe pgrak” ia/an gaeRs that altqm ée.g., enhances or

mhﬂalilt% ?cﬂtgéle%g‘gﬁggmwg; m%é(%%ltu%%l‘%e }cfé %ﬁ%ees&gﬁ '?)? 5?597@9 Sélﬁnblotﬂ?'ectly or

indirb&yt (0., SBEUEN aBSrihGaddivity oe iuncﬂefic aéldtehpresmldﬂfbeff a prfotem that
|dent|ca%3903|t|ons shar ed e se uenc %y

intgratnithy! I 2 2o Pudheps farelain 1 15 %V atipvaypor i the Cadherin

patﬁx%t Eé % HE%%-CAIQ&)n)) \lﬂﬂ%&tﬁn Q%b&l‘r&ﬁts' memﬁg%@laﬁ&wcsﬂgem

occ he Sane nucl eotide or am no acid residu
altars a¢tfvetycandmgpdnm acyl grpsissionnf TGFTh& ot her sequence,

s kA PRrioF B St PORT R P b R BRR bl hop B acie

exREssion e ariely BE@le@Ist siRbiad, fof exaifplQ bqur@lwdingaaaﬂtmal TCF7L2
In certain aspects, the length of a sequence al

polypeptisle 1op AY UBBEURIDE Sescisanserintion| og sgpslaitm, ofrthe 764, n'éclelc

e 85 B BPRTRIR T SR

trah@:ﬂlgtldm of TCREL2? sflmieneeiasisperdrydeterféhing sith(ATF7L2 polypeptide
arl t he enc can, be. acconpl i shed .by .

aciiBbl e SR PIFLPRBHS TCFBES BAARGTES GE PR Al REFGE: Loy pepide

tha@hr&aﬁétﬁ Bth PORTTES, 85 288hin @Y | divinrdtlAMa e @xplessittich @
mat henat i cal algorlthn1|s escribed in Karlin et al. ,
Proc. Natl. Acad. ScL USA 90:5873-5877 (1993). Such an
algorithmis incorporated into the NBLAST and XBLAST
prograns (version 2.0) as described in Altschul et al,
Nucl ei ¢ Acids Res. 25:389-3402 (1997). When utilizing
BLAST and Gapped BLAST prograns, the default
paraneters of the respective prograns (e.g., NBLAST)
can be used. In one aspect, paraneters for sequence
conparlson can be set at score= 100, mordlength 12 or

AT N\ A a1
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acconpl i shed using the GAP programin the GCG software

package using either a BLOSUMG3 matri x or a PAM250
worioei1x708and a gap wei ght of 12, 10, 8, 6, or BCHINI0@®@/000014

| ength weight of 2, 3, or 4. In yet another aspect,

the percent identity betweedltwo nucleic acid

sequences can be acconplished using the GAP programin

the GCG software package using a gap wei ght of 50 and
trangcripirogt 4y tieeslgtion @g a 8CFThenyeleis ecitl, ¢rbyediteriop (ak.s agonizing or

. J ated nucleic acid nolecules that contain
ant% ?l}glr%ﬁréc l&ng portion that hybridizes under highly

st rRegesehtacion U‘OFWDQ shdrapeutit dgdrROincHide HROYBOW Y fiucleic acids or
& TCF7L2, .or the qﬁhggent of such a sequence, and al so
g Jlerivatyes e hedherein, partisalarlyaueleatidessmeeding the
ol LRl
ol pepkiaRTRRLrIRI IRRIA Al veciat O Bfuitly S8 MRRKL i bidl 5 scpe.
cDNA, deBNIAd ssdrasowleie agdleyemlingd TCYELL pmltypéﬂteiemﬁctwe
The IViéld fra nments o i nvention ar

P TP g;?n%%‘eqtgss?r Laiean thaseotoer

eas

fragiﬁerﬁéoﬂtlb@ﬂv@@\tds dﬁe&eof?ﬁh@ﬂ/ 6ﬂ6th§l%pﬁ@ing Q%arﬁgenolagéh b? Q8 ypE 11

nore nucleotides in |ength. Lon fragnents,
@gwc};w agad, o Tiegpents px [dedyatiyes erpot)epglwpeptms d{:scrlbed herein

andg gf %n%r\‘aklgﬁtg 'éag?c;q%h:ﬁg %T&F? 5’1%?0 {1& ng oL }e‘rglgx%ng ts 8f F Serivatives

themnf; |0lthmi pel&ypqmd?beﬁa:gg DEF7h2 Irwﬁptoi%ljﬂf@mlamﬂn Ffﬁgéﬁis ;| dt agents
th %%3ﬁfd as é@e nuclei ¢ acid fragments of the
24 i{rg r%’nm F%S“*dg CIgase) AEHAY, Rtb9Hiepeugh PhaL e Eipdy sueh
ltedsd TOPEE e bri@raatip !
. ol i gonucl ggtﬁi%gt 1s thrat hy / ?C}ydt:gzagﬁ?ﬁdltggdagcgws@ W‘%ﬁﬁe oran
antyl?gﬁyﬁg)(a P%Tl‘élﬂéfcﬁ@bp@ﬁé/ﬁflam)ﬁns‘@dedﬁld’ aoTCIﬁZIcZ lmctmamldl as described

| h e pol ypepti d
aboll PN Tim ST SBIGRESM BT S5 BESRSLLRRR!
moR:BdlBs’l, 41961 0ﬂlﬁf)ﬁ)ge(ni£tﬂii) alteA(d8. Qﬁﬂlaﬁée cﬂrrlhlﬁBft) SPIRKIRDTF aT CF7L2
nwﬁ%glon of  nucl otlde sequence that hybridizes to at

aid. 5 ot T at? gansexighpn ef 56642 sandﬂczg vagipets (g agents that

aff&ewhthipASRE %ﬁarﬁ@%texﬁx%sseéo ﬁat%%fectlctﬁg 31%81[15& o\f%ach splicing

nucl eoti des of a nucl eic acid nolecul e conpri Si
varigphtheigia s¥pressad). eéﬁdﬂ@na]slqpesmmm'b TUBLR 2hatpeutic agents include

vari.ant. t her ther a C a_prohe
colf P B s Sbin s i@ Msernoietor ol Siaing
Mare tiahi ohe TTFTCL ShdrhSuniti6 alont28n BeGiARbhE B RNt O d8iAAP! €
fron112 to 30 nucleotides. |In other aspectS, the probe

nregsrred smbediments; the JpT 74 therapgutic egenids aagentyiots
. f t
mt‘““?%ﬁ‘??%‘ﬁ‘%ﬁ‘g oINS 2, Skl o0 PR IR o om0 ptgnfprs with
TCBUL3 biddimgior alteractiorceli TCHTL. 2w itk bétﬁ—caﬁenine(éé‘d; ¢80 %asolini, et al., J.

e YA AT I GO

ageht@ ihdyedCApRhis GhR WS MRS QRltisHa Er‘?ts ttﬁﬁ? affect the
onpl ement of the contlguousnuc eot i e

CadbrfﬂféPﬁthWFﬁé %‘?I@b?@ntatlvp pgenty influde a@mmmp Bs ﬂles;e useldmectancer
fluores ent C

thofip 0 el tof B pho R CR s RO Bl 2Rl e

binding dnmammfm oAt FBEoRREEH aIBXARLON AN Bl R?AT antisense
i de t| f Jsol ated using st andar d_nol ecul ar

oliggnpclegides e RN istegmge (%A@em@é &ithfhe pareafi \Gitravene;
oncBF Wﬁﬁﬁvé&ﬁﬂ@'aﬁd C G y
o3 b arpl 11 B (e L A PR P prus
Tar E@aéﬁﬁé ds(??@‘l)kysmaﬂemlec:Mé arga)gummtse mdluihng; fomexagple,
desi gned based on the sequence of TCF7L2 or the
conmpl ement of such a sequence, or designed based on
nucl eoti des based on sequences encodi ng one or nore of
the am no acid sequences provided herein. See
general ly PCR Technol ogy: Principles and Applications
for DNA Anplification (ed. H A Erlich, Freeman Press,
NY NY 1992) PCR Protocols A Qui de to Met hods and

- . - o, A 1 _ o -~
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(1990)) and nucleic acid based sequence anplification
(NASBA). The latter two anplification nmethods involve
w0 s@bhamse®al reacti ons based on i sot hermal PCT/1S2006/000014
transcription, which produce both single stranded RNA
(ssRNA) and doubl e stranded3dDNA (dsDNA) as the
anplification products in a ratio of about 30 or 100
to 1, respectively. The anplified DNA can be | abel ed,
ZTM@W99%OxBRP £5-3 t QAKI 14 Bel4ddPK AN -684 PKIR22-15p06PDEP090,

Np@&ﬁzg_irahggaggl\gﬁgﬁ I| ry de; d_from human_ cel |s,

303 Betioty SUL et e B (oo

Lep&aceles@endiGacsd ©NES9 €302 *(@004§p k@fhﬁ&ndwé‘sc%ed gbUipaRd:
followi ng in vivo_ excision, he cl oned I nsert can

6.768¢l 83 eepmBpRyBds Aesceibediay U Patsot erpp@patms 3004:909553/3 app40072831,

t
200?(?%2293; ﬁ)g %8?%(’32@%8()' ?gnggfegéese%?{l{% éﬁ’;ﬂf&l%rape a%%nts include
gskhinhégors inchediggtfor dxamph alnek desciibed ti US G"ateﬁt%eﬂ L0550, 1517Qf

o148 LHSLERKh 0o cemiences ol el ol 2l d ) 6 25, O o
and y2b 1@%@@@&&&%@%&6@& 2@)’3@0@@@8%603%477/79%\/ 33@@?,&89

nbr ook et al I"'ecul af onin

200303604 8&39 %8&}5@ Y| an(d22;0@5@@851 @lell@ntlrﬂeteac‘hmgk 018189 the references,
I
porefi il Mgl atiog RO TRAR M Ao i Bicortaflgberein in thoi

enhnmyhods are al so avail abl e for anal yzing nucl ei c aci ds
Genone Res. 9, 492 (1999)) and
po|‘§ff¢é f}ag Eepresepipfive ThEde? therapiewiiq agentspraghosyn intee Agent
TabROLYIB&Pt i de and the DNA encoding the pol ypeptide can
bé i sol ated, sequenced and further characterized.
_Jsaaﬁﬂdense nuclelc aC|d mol ecul es of the invention can

A4 Lant i Ao

(ib mm% narlgﬁﬁ“e CtEESotae—sequenceoi
nam ﬁﬁg _or

esi ﬂllﬂhr\ﬂ of 7 pl:7| 7
C°“‘£§‘H’7’ %mlbpc?ﬂ’l on, Bﬂﬂouegnst { dicagons
usi ng |ehe mzcsafo hesi s

es known in the art. For

and enzyma Plgatlon
reactlgggmmﬂLEQEQMOCedur

AR-023841%p| | &;(4-BipthoaritensePree nucl ei ¢ aci d| nol ecul e (¢AB.
CN-22Y | o dpvdiahispq-Zdiwiedl oot | dedstreZanscshe chenically

an

synt hg
AR-03H2§ o

si zed using natura
NP nodified nucle

| |y occurri
otsfrifescades |

ng nucl eot i

des or

gned to ing¢rease

t he bi
i ncred
cT-9b@t wee

hlo 1
gj\l@’\g@dazj paﬁm %ljl t-%/
1tr -

r&thinbeza esense an

of the nol
ability of

dors6tsH Ut

ecules or to
t he dupl ex|for
l ei c aci ds, g&eldk

phosph
nucl ed
nucl ei

cT-2b8k Ng

orot hi oate derivat
ti des can be used.
c acid nol ecul e ca

ARpEXPr essi on vect [OfpbdHop Whi

I ves and a
Al ternati
n be produc¢

,Wagixlaﬁl&alsubst rtured
pyPharinligs amt i sense

.med
non—mr!Ein dependent

oo

al lnél d dent
ependen
1ab l]“a

nol ecd
CT-2§P? ent

'€ has been SubCl O
ASPon (i . e RNA t

nea 1N an i

I GhiveGloipbed

Nt Sense

non-insulin dependent

fromthe i nsieeted

crQ§! €11GsBCt

cid nol ecul e wi

oar ont

celd af
Vi U OT7T

N anti sense

pt-er
T 1TTU O

non-insulin dependent
s gighetes T

ot CIII

cT-2m0ag! ei

allUlIlUCllCll\dCL

GisBci d sequences ¢

TTUGCT C©

el B be

used to col

ébl)né;ﬂm dependent
et

Wth €
CHIR 8250y

ndogenous DNA"Ssequ
N¥Bre of the disor

ences in p
deniren Qs cCr

atients 1o
bed above,

%%ﬁthependent
dimbetesa s

pr obes
sequern

sanpl e.

CHIR-330H ey

, such as to hybri
ces or to subtract
The nucleic acid
N2 _priners for ge

di ze and d
out known
seguences

N@itrénCoipi NQ

¥eaypiett oy el
SHHOEACES
€iggls7t Ur t hey
er printing,

at ed DNA

roma

noQ %mh@ gegendent

tifbetksal S€

anti-F
ca-1bA§NNI

ol ypepti de anti bod
gegs, and as an an

| @staiGsionig
tPYEM to r

DNA-2P049667D Z

A {lizberey mellitus
i se ant i - DNKorea)

antrp

f ragng

Ul B8 D emthmitolstnitol

T B LI RPON

Pheyladfinot-dy@mitiui 1ot

I de seqguen

Doy 4.0 ~
CoS. rortnruo

ces identiflg

'f?o;i-msulm dependent
etes, among

herein (and the correspondi ng conp

can be used in nunmerous ways,
reagents.
(i) map their respective genes on a chronosong;

t hus,

dlsease

For exanpl e,

ete gene sequences)
such as pol ynucl eoti de
t hese sequences can be used to:

and,

| ocat e gene regions associated with genetic

I 1 o o VA

L
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detection of | abel ed nol ecul es,
(e.g., for RFLP analysis), allelespecific

wo@biogasness eot i des, anti bodi es which bind to al per/astowr000014
to non-altered (native) TCF7L2 pol ypeptide, nmeans for
anplification of nucleic agBds conprising a TCF7L2
nucleic acid or for a portion of TCF7L2, or neans for
anal yzing the nucleic acid sequence of a TCF7L2

restriction enzynes

Compuuied €| Compiuald oamd (eameratpal| \Compapyt he [a@Gdmougki d skedigdivae
name(s) a T@hzléztow t“Yde as descri bgdeftierein, etc. In
one a5‘§§EMW§W m for |di agnosi ng| a susceptlbility to

type 5 H Bt R glglfl CO rprlse pri 'S TOr NucC| &lets. aCl d
anpl i T ta@atitien of a regiagn in the TCF7L2 nuclejc acid
conprising the nmarker DGIOSA78  the SNP rs| 2255372

NP-01 enzyl yme r 4 7S0PETR: SA 57003146, r bTOIATETEAD
Npanﬁg %@ ié E%‘%g%bgn at-risk haplotype that is nore

NP-033 : Co
Npoéaﬁquently present in ar i ndi vi dua] having type |
ptible to type 11 diabetes

di abet es_or mho LS susc
The pif PAEfer edesi Jiédu&iChg portions of f@t“mn“mmﬁm

e indicatiye or
1er

nucl ei %ﬂi l}t ﬂ@dhg SNPs that a
1] EGEORS AND HOST| CELLS Anot

type |
pﬁﬁmuhammﬂventlon pertains tp nucleic agcid

aspect

constrt urtg rnnt al |n% alnucleic ac dOr(!;nC n41"||J es e

GW- 24 N -ingulin dependen
At e EEnpl enen 1eof ﬁﬁé&,

f3fiegenerative

7
Gw-ﬁg%? lﬁ]pPﬁEa“iy Efg?mdg'he canstructs ¢ e
heireese Of

SB-2R% ( D Richcs£ Ve
sB-4(5886Q. | an expressi on vector) into wivehomensipq
wventi on has been ijnserted in

the ir 4(sense or
anti sense orientation. As used her Pﬁmﬂf Bl m
r'* refers to a nucleic acid

"vect ¢ babl e of

trans

sl e cal

orting another nuc

|l eic acid

o which it

has been

NNclst-nke

P
1-(Onsing-pen-df)-vect
g Pipeyidg- lcyinreél {18r d

O¥ovg Mordisk " p|
ubl e strandg

asm d", whi
>d DNA | oop

gdy-insulin dependent

P

jug

ments can |
| vector,

.—

%hgﬁ‘ﬁ-ﬁ- ey S
ylidbhdH @{ﬂlaes a vira

agnents can be liga

CP-7@é9% t ai|ASPect ors are capa

in_.a KHost call intao whi
T A A A > | T T 1TTC U VAL

VX3t er|i&P vect or s havi ng
replic

ation and epi sonal
vect or

s {e.qg.. non-episo
i ntegri@d®d into the geno
I-ntroduction into the ho
repligated along with th
vect or

s are capable of d
genes to which they are
KP-4 3’?,9.5880
t echni

SSHen d‘“ﬁT
_ g ah &g ﬁcy"?@ﬁm
the in
of exp

-insulin dependent

'r forns

C

pe | i gated. | Anot her
vher ei n addi|ti onal
ted into the viral gemnone.
bitfeer of aut gnonous r epl| Feelyoepic agent
thov._arotir ntradiiaad! (o ~
TRy A T IR Cerebrbvascular
a bacterial ori gl nof ischemia, non-insulin
manmal i anjvectors). j $peident diabetes
| manmal iian vect ors) are
BnE a host cel | upon e <o epe
st cell, and thereby &k mmatory, cell
e host genome. EXpPr es$icR1 inhibitor,
recting the expressi Q@lyofgen synthase
Jperably liinked. |n gefgyf beta inhibitor
m)n /Elill e eOrbrant :Jlnl\
AUesS, ﬁe}, afrm of pl asm ds.
wmﬂcmmmﬁmsmmuhaadej to include such ot hg
r@%@wﬂhFMe@heheﬂb uch as viral vectors (e.qg.
repl i cigfif-Git- @ﬁfngreiroviruses, adenovi ruges and
adeno-a§§9£| LEgyALHises] that serye equival ent
BYe&mnct|qn&mnbaumertaln asbects, reconbi nant expressi on
(me@EIOFS of the invention|conprise nucleic agid
Vildgghittia oy BSTof t he i nventi onNveitisa f or m sui t abl e f{@pn-insulin dependent
LA13)7’('7r3re53|on of the nuclei¢ acid nolecule in a kﬁ'ﬁﬁilﬂ?4
cell. [This nmeans that the reconbi ngnt expressi|o
NSIVENb Bifsturd tidcldste (i0neb3pr nore regul atory sequences,
sel ected on the basis of the host cells to be used for
expression, which is operably linked to the nucleic
aci d sequence to be expressed. Wthin a reconbi nant
expression vector, "operably |inked" or "operatively
i nked" is intended to nean that the nucleotide
sequence of interest is linked to the regulatory
sequence(s) in a manner which allows for expression of
the nucl eoti de sequence {e.g., in an in vitro
transcrlptlon/translatlon system or in a host cel

—



10

15

20

25

30

nol ecul es as descri bed herein. The reconbi nant
expression vectors of the invention can be desi gned

wo evocazpsessi on of a pol ypeptide of the inventPONIS2006/000014
prokaryotic or eukaryotic cells, e.g., bacterial cells
such as E. coli, insect celB4-(using bacul ovirus
expression vectors), yeastcells or manmal i an cells.
Suitabl e host cells are discussed further in Goeddel,
supkke TﬁF 7192 ﬁmameﬂigl agdnt(se) are edmbnisiand iex fepeitidally effective

nsc ransl,ated i.n yitro, for
amél]ﬁﬁ ?rpﬁr e Usl (ﬁlgnt br (31 f?r S‘[?Fté?%‘rt’y a%@ H%%%b(’é(ﬁh Hhe
amqsmit yiestawil be“lh@fabetitloaﬂﬁ efftctRE it bR tferdﬁﬁéﬁt 0P8 pRAHChRE Bllividual’s
host gells d.nto mhlch a reconbi nant expression

IS‘Vaﬁft%’ rcopfition itl digpend; oprthe sgnpfems and sevstiticelthe Hseaseoamdean be
d t cel |

L T T -
opticaaliisbe ehiployadto Ik identifytdpeinpddosage Irearges ubhesgrtecis@lidse to be

otenti al ogeny of such a
ernliod il KRRl At spetian ol Abuatiraron, and te
seristimesesl thy dBeneron tiseftfr, 448 shdul€ bt HeLiddalRbid ﬂ%t‘arthe judgment of

enyi ronment al |nfluences such progeny may n al
a pragigiionep, énd RRSHETEHEN steircumatapees e Fiffectd dosbumanp be estrapolated from
of the ter s, used herein.
o & e B R P i oo BRS¢ el
Forlnewa I@pib@dlmem,lmﬂnmleﬂc ﬁnidi ce. g’(ph a6d1bie abid dnb@dlhg‘)i WEQ
sed in bacterial cells coli),

Pd?(R?BB%% eruglete 261 et fvapdean E@Mﬁ R@meﬂ?ﬁé% or a splicing
varieh, ﬂ@xﬁ@tﬁ@'@?ﬁ@m@ﬂﬁﬁé’re&ﬁéah%e SOkt ér A58 cﬁ‘%} Lgixarm%ﬂﬁ{cal

SU|tabIe host cells are known to t ose ski
compogitioyag describrihaleeys. Her exanmmbe) acBCF 17 genp ookarlyiotiid 00l cDNA
ent i onal rmation or
encfdi YT 2 %Dseﬁﬁh%afé@er Ralsk 8 e B e Ve @iy gon be

1ntr6duoadl sitoroaid (eithér iARGrd 6iANEHRSichQRt Y Glis &L ﬁaﬁ\% TCF7L2
er t@ a variety of art-recognized techniques for
[

POIYH?PP% IDREFSSATY ofedls &t e hepe ramsfarnsas) withuthe gewe or GDNA ora
Vec@g@?ﬁﬂ%@% ﬁée:’élé?ﬁe Igu% épl)cr %dé@ 81.l éﬁlNﬂ%aﬁ %L) %MHuBQcP (SoE‘) rr‘éﬁl-}n‘%roalrn:ed)
intoppAsdideduat afffentadl \attlethetchaaﬁf é?hus Ctmlls Wwihpudf @ChdtB, laék native

IO R e e Tl e alfeisd TRahd crprossiompsbActviy, or have
expfission 509 AitpaseR bt OETCF AN oW aRBRY @Ans‘oe a3 rﬁélteﬁ kY Express

transfection of mammalian célls, it is known

the §hébaPAtyPeRfite arise aetkysr feagmant ow@tmmmaoﬂmpscﬂee@t hdifferent
f
L Tr Vel R B AR Bl i e

TCR73.2 pbdyn ﬂPtlgle,a}ncan $eﬂl\ed’ragnhﬁs or dleﬁriveﬁff@thbﬁeof 2af) 88 tittdddted into
codes a .se rker for resistance to

an RERHEE RS ST S irelrcion siid (b8 eter tants A oginto

bk 11
appRplikte AILO o uilifhal NG HandB S5ER: inBlVififand nonviral
tranp gL s¥tenRre 621 be wiedgd\ltemativel ysnaBairal geny gransfycinathady] such as

t ac ncodj ng .a
colell ORI SRR UE mBEh T GRS Gito Tacrbtotioeiy
memh‘randﬁﬁlsmntﬁedneteﬁ oensfer M Hpsbeeles] & detCDNRl §fslleSchf aiid 5

nvention or can be introduced on a separate vector.
useCt:ells stably transfected with theintroduced nucleic
acidtm@iiRe SR
(e.g., cell HJ ﬁlt hat eﬁgl\l/lggﬁﬁﬂ%g{ %%g%%g&{uﬁg 2 Flglcc aﬁﬁ%ﬁhe
mvenﬁiameearnvg:éqﬁ@aw cbmplgmehtay towhivckeid iéd of the ﬁmﬁbﬁhbﬁ dHabrtion of
A host cell of the invention, such as a prokaryotlc or
eukaryotic host cell in culture can be used to produce
(i.e., express) a polypeptide of the invention.
Accordingly, the invention further provides nethods
for producing a polypeptide using the host cells of
the invention. In one aspect, the nethod conprises
culturlng the host ceII of |nvent|on (|nto mhlch a

Y o o o, o o
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specifically bind an antigen. A nolecul e that
specifically binds to a pol ypeptide of the invention
WO 3008/18mBEcul e that binds to that pol ypepti de BET/#2006/000014
fragment thereof, but does not substantially bind
other nmolecules in a sanpl€35Se.g., a biologica
sanple whi ch naturally contains the pol ypepti de.
nmpl.es of inmmunol ogically active portions of

su0h WQ}@ PeidE-En ansiligenncietidnes deseribyctiglow) daerauSe)i )
oA R O AR ORRE LA O PR8I i ey

hybpdiaes tdeke pRINA bodial garthio DN b ﬁ[ypcaﬂtdl:hﬁdﬂs @8né RAtministered

or gem%gi no%téﬂp Qlja%/?t %%%g nﬁ{:lelﬁz Elglﬁggq\,/tgg%(;lg %?A]t 36191268 to the mRNA
and/eO DPDS idhi kiR ex pRsBsia S8 tHaerEt 1.2 ﬂo%?p%f)ﬁdé Q& t§99h‘1|b?cfrf lation
of anti body nol ecul es that contain only  on spe0|§ ?

and/gp trapferipiéen. pRindingpishe @nt@@psa mluele@facndwmm’cwrteamwrglmltuase
palr%o ?Le%ﬁeglgﬂrﬁ% o%gfr'(])% gg 1% t %g 5 18%33? P&\Efﬁ d{,lﬁ)]]ﬁées through

spedlfsqumhdty)ndn sipd Ayfor grévive @f meblloﬁlﬁllb mgliaf finity for a
partlquar pol tide of the invention with which it
s Conbticy

ef B aresgritnyratipe san bedelvepde fraesample, as
an eﬂﬁ&%érpﬁgsrﬁﬂoa\é%egéhﬂeﬂ%%ez 'Wﬁf@th% %'lelsg'ﬁcli & t%ﬁ%ér%td 1Wtﬁen:ell it
desi red i munogen, e.g.,
m0¢w@%KNﬁdhmdsc@mphgnmnﬂynhEPQUbnoﬁﬂermMNAhmﬂynﬂnmemhwh

encd S AT IRRTHOIES. ATRmltlorfi e i breipReict Fieep an

oligbmuelsacide ph@e&h@% géhe(‘zﬁéd SA)ivolgidnidirbdiBRBikth 281k; it then inhibits
pol.ypeptide, |f desired, the antibody nolecul és

expf&ﬁ%l@bb}éaybagia%lﬁg withibe g/ epd/prigenoamc BNA sbthemelypeptite In
one %ﬁ%oﬁﬁﬁf&lﬁh%%%@mgﬁlfef)&&@ e@%ﬁ SSB‘% &ghlf%ﬁ%thggﬁl}ci?otld B! r\x}}ﬁéhea?e
resmjatrt@cp'ramdmgmaxpisylmk@asﬂst ag. me;tdmaclle%s ﬁmﬂ(st ¢rionudiéasad) thereby

te t t t wh th
renGRRE B et ey ExAphBT Gt Sy dorcriads euiesse
ohg@ﬂfhlé@ﬁd@ﬁ&@ bﬁ@éﬂ)hﬁ)f&ﬁ’ﬁﬁ&t@ eph%bﬁkl:lo%ﬁ&at@ Bed HRgd1 Jge}%sﬁ{o%gﬁ a‘ﬁalogs of

nonocl onal anti bodi es gy st'andard t echni
DNAKgeerplaory §oRet- Nee. rﬁalml 6@6;2@1,5@41 Iapddelﬁcﬁs]MédAﬂghnmdﬂyer

495 4 1975 h
gen&Qﬁp%cla%f}&l% JQ 'CO ech o TS 1 1 tanté eLSei & &are a'%%)d ay
descttbe&’ Zo( é}&&iﬁlé byt‘h:m &'@\Kmbétlaﬁ O(Bio T&Nhiues e 95§ o e 2"16918 8)); an

nocl i bodi es and Cancer Ther apy
Sto i, Yo M 8o e RS eq de R s

ollgb%ﬁ%&ﬂﬁleﬁﬁﬂesm&g'eg 36 tPé’ Qﬁﬁs‘#ﬁﬁ‘cinftlﬁtle% %g%%@erﬁe ce
generally Current Protocols In Inmno
ColTiogngrfoan agtisens¢ tgapy, Q]lcgmnuwmges &mBdHs ,cDINYE or DNV are

ol 0 it A RTRL B (P il
ohgsxpicmfmd@d ad td TOAVE2 ﬁﬁ{]‘ﬂmltrah%ﬂ?félaéﬂ %réMehthtra%igla'uHHURQQﬁﬂte
cul ture supernatants of

descrlgfﬂ oV and the
°°mP SpEREY %uBﬁWPfeéﬂ'@ﬁalS &gl reguirade Aspqquerred‘complagmmtary’yto a
th bi nds
PO R oo e 1S e RGO Bt o el es s
comklmmtapﬁwtﬁmlﬁe tmslgdbrrﬁme wlthstiga gNA, lrfpﬂmd Q?h@&bﬁﬂﬂlplex in the
I nes .can ,be applie or. the pur ose
cass ‘f%[é%‘?% ‘}d?& Bist Bhrig RO e §/STBILT 5 Gk P may
thuscn‘e téne], bt RAMESSE rr 001%}%&
nal ogy@ﬂiupr a; Garlnafggaessa}?d. T%Eltaﬂ) il?:{rtgE 266: ﬁdg&ﬁn depend
on b@@gt ﬂiegrps pf coranerentarityraniiredengsh af therankibangé eucleid adidyas
D nension I n Biological Analyses, Plenum Publi shing
Corp., New York, New York (1980); and Lerner, Yaled.
Bi ol . Med. 54:387-402 (1981)). Mbreover, the
ordinarily skilled worker will appreciate that there
are many vari ations of such nmethods that al so woul d be
useful. Alternative to preparing nonocl ona
antlbody secretlng hybrldonas ~a nonocl onal antlbody

a o I o o o . L T LY
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WO 92/ 09690; PCT Publication No. WO 90/02809; Fuchs et

al, Bio/Technology 9: 1370-1372 (1991); Hay et al,
woiovs/139083% bod. Hybri donas 3:81-85 (1992); HusePetr/12b06/000014

Science | Ab: 1275-1281 (1989); and Giffiths et al,

EMBO J. 12:725-734 (1993).-%ditionally, reconbinant

anti bodi es, such as chineric and hunmani zed nonocl ona

anti bodi es, conprising both human and non- human
descmhed i Aetail whoveh Geaerally, thadenges thaglybtlémnbgmdwlem itheambre

e h e of t nve
s YA SR S 5 Dl S35 e LTS e o
the e maydm) ednbykitled ﬁﬂhe agticthn menalecahaleﬁub@ésdégwwf thidmb 8 by
H% 6%4 general anti bodi es of the invention (e.g., a
use phstaRdBHhaIOCE M Phody) can be used to isolate a
POl pRENMbHF It deS EsedMN SRideREL R¥ra %’r AP BNUE RN B Simeric

such as affinity chromatography
mlxuwmakweem‘ms mamodrﬁedmwr;sgbmofd singleestiahda @ridoubledyranded.

itate the rlf i on of natural ol tide

ThefsrRToid i trimodial fEheRBrna Rt ety P

baclaaq@eeﬁ)seﬂamme h@Sﬁfl blsfabﬂMa bESYSholedile, APbiidiesion, etc The
specifjc for, a pepti de of the invention can

Ohge%%eqttsiea e%r@eﬁlufiﬁe bmpﬁeéqd greupsesugh as paptidecelg. mratargetmg
p

host A9k S8 PP DR Tl ARG RBTR B il e

e.g. I]h@s1pg¢r;q1) epi Pide. Nd&ﬁtAcbddSaasUM% 5653}6&:6 doag)nbsinanirl dr yl.,

Prog VAL st SR BB SRty B rietitioBal bupdiafon o: wo

88/(at 6Y & the btdae-b@zilﬁ bRfeY (éafe @agQP@?ﬁnt%ﬁﬁﬁBﬁH? PLubhi &R IR WO
The antlbog¥ can be coup to a detectabl e substance

89/ 3fher hylr léatmgneeetret@lpmge Egentplses eqf, Kol erst/abl e
Bzo?%ikfzgfrqzzg% g‘%tig @9% ?/)%’r 1%%%21%@@% ggetn’tsnﬁe%?% gﬁ zon lgl{ 20 pﬁés.

5:5391- @491@9@&)31: entthmraﬁce thebligonacidotidkth&pbd torgudipidabiagbider
mes i nclude horseradish

f _suitabl
molgEE a8 Bep ey AP HIZS o FARRTA oS R el Fospar gt

hybAHiz8G&1-1 g“glglcgdlcqggegg%ggt exanpl es of suitable
prosthetiCT group co exes include streptavidin/biotin

andlheantisensp moldcnles eseadqbllve@dm cellmthabbcpre‘sd UGFEEZantivo. A

o S LU R RS G FROEEPRN o s .

antlﬁﬁrtsé‘l hQil@ﬁl[ds a&h By ir@écfﬁdﬂﬁrefcﬂ Q{t@ ﬂféetisﬁue sﬁﬁzn §hodilfe@ 'éhﬁ’s%nse
phycaoerythrin; a | uninescent nateri al
molpﬁém designediip et t@%ﬁﬁﬁpe §elbf(ego |aamen&%b@wﬂ torpentidesos

antlb&ﬁl:é‘ﬁlﬁt éplé?l'ffcﬁf}aﬁ récggﬂg;secgﬂ antig&s g gééﬂrolnnrhe ﬁ u%et cell surface)

exanpl es “of suit I oact |
can b2 Bdmirtigerked ssﬁﬁnmcaﬂyl A‘nhmapvdy,etnta prasﬁeﬂad Blﬁbodlﬁ’leﬁQW

recoI | l:lelg Srhtﬁlgﬂlggal?%%} g l?ﬁc{) pﬁ)glgfl}%xg%‘slléﬁfg%; 0 Eglo%lqcleotlée 18 pila%ed
und%NBbﬁthlgms@bhg:?aﬁ{otw ghebEINor p%l ni; el“HeGlféQ bf&d&@ doBruct
of transcriptio actor 7- I|ke 2 - fornmerl

to trapgfagt t%ﬁ%ﬁﬁﬁé Hethe patient resnls ini thik tr@lﬂscrlyﬁm 4>ﬁ sufficigtagmunts of

I t n SIS
sy OB 50N 35 RFEAL LR, AR UEL i Bl Bgenons
TCHﬂﬂjsansmﬁifk-thhhmby previst tepblation dhbe DOFFIRHMNAL iFOR example,
Aut hor j el and and_the_ National Biogethics
2 VeRIRL lP%ﬁmefiuq g‘éﬂ Xiva suphihat b i takem up Ry cellgnd directs the

tranB@ptiofioPan bitideNsel G AS ISudl 2 Y8UE: & fr%ﬂﬁ%g?s%ﬁ%?@ bec me

AUpersonal identifiers associate

chrareefoawllyiintegriedt asdong zmitl capeletadnsgybedde prdducsthe desn'ed

encrypted by the Data Protection Authority, using a
third-party encryption system (18). For this study,
2400 type |1 diabetes patients were identified who
wer e di agnosed either through a I ong-term

epi demi ol ogi ¢ study done at the Icelandic Heart
Associ ation over the past 30 years or at one of two
najor hospltals in ReykJaV|k over the past 12 years.

— s Y " o oy o o o .
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new | aboratory measurenents. For previously diagnosed

type Il diabetes patients, reporting of the use of
w@e@b/1808t 0se- | oweri ng agent confirned type |1PCT/1S2006/000014

di abetes. Individuals who were currently treated with

insulin were classified as-#aving type Il diabetes if

they were al so using or had previously used oral

gl ucose-lowering agents. In this cohort the mpjority
antiggnse RN A nSBcImectmajcvandiel constrake oy mbombmamsRNAaeﬂmnhgy

e N IR e o P B i o1 Bormemelt e pleagh eieico K AC

or virgpeeckdr ddh db@beisto phshatdia réRehtidst | D'I\QX Q&ﬂéﬁﬁ&@heﬁlc&@})e
gﬁsed on the criteria set bi;t e Aneri can Di abetes
1ntr£§8

gesthnntothp Hssue siien tareatively, vivel Brtognessibs ugediwhich
selegl@eﬁ? Hﬁfb ahd @Rired tng Eé\ﬁgcﬂ\@sk b4 15%%%3%1 ﬁna} % a%v S @&ged by

age of e type | § patients in
anomrmlyeéag,syﬁlepimaﬂa)l on cohorts The Dam sh st udy group

Ep LG5, Lo i Ml neaBo e Stigpmialions triice brjnactivating
or “RescKig@lte thelpade, bl@@l@lccﬂcﬁg&Q%eﬁioﬁfo?eY I lte}g%é%& Horhé{@gods

di abet es and/ or neasured >=7rmM gl ucose.

recosyngfiir (eotseel Sinithien ef @s Plattrret3d 723031 (1MW SxBomsds &

Cosk S 0 SESOLS R T 45 LI ST ) o

examptet ) ahd:redgtmdafumftlohﬁ%eas spghdic @bidqbr DiasplerycairelaRd DNA
@g @g\f{%%\n th coronary atherosclerosis in a
se lge&ﬁéefé y pmglogpiat tiodh¢ endageraug errgrorcaictiiaeeid (either

o SRR LN Lo S TR i
a se|ectadyl eaimarken angaey adegatrmdmtalblmmﬂcyr od trimsddci n@lshhatt@dpress the

2--hour prandi al .gl ucos
gend bﬁﬁ]?a?ala&ause Vot IIsPgen )];Bge%‘é‘e‘fﬁné%e‘ﬂ??rg%?del?%ﬂpgws
rec@ﬁldn@t[c&i RO iyReiRhtton oY the S&HY R GlucBlcaRlE rTHe'"i@Ebrﬂlﬂﬁant DNA
40. The Unjversity of Pennsylvania Institutional

COnFERAt GRS %ﬁ}r@v@&r%@ t3tagtrd tp st toqwiredapitg imbivo using

f S i Ccit
P RPN B RSO0 g LA s o
nucmcaﬁtmqlmnéameased esiniea Biwebhr hrethodt turgetecbﬂitﬁnélogcﬁﬁO

d di.ab d
T NN SRR (X Np—
gené aﬂﬁiwlélk! aéiﬁ@ﬂ\@lafzé @Bntéﬁ@reﬁal‘@Fﬁ,ZJﬁ%he dd1E aOMRCHB&LHORE, n

enot ypi.ng was the product of whol e-genone
ano ?Iun pEEEP Fredss hpseolagous vecoBehinationfrin Anpsqdftp daseitarDNA

coné.bi‘%’l%c &Hﬁﬁﬁﬂ%&@d&ﬁ %géc?i; gg T{y%g ﬁ cg%\) l&g{epé(ﬁe[ ‘éanant
that aimffflers oty mh@reﬁahmtth@caﬂg New sequence r epeat s (i.e.

di nucl eot i ri nucl éél de, and tetronucl eoti de
pAglg aguy Sn Oésﬁ‘ﬂlﬁsf?e 7hishyglele H@dvameﬁm@aé)&treduced by
Eti I r
oo a0 i S5 Ok OTRARILE) Ll
TCHAL2twsletemid §@nplhee TCEAR2 p@nm@amﬂdgemmnmrsy wpfosh tudyply helical

s 5 WAL LR 088 2P0 bOSRSE atte
bodye(See geheumlyngeléné &} AR SR IIRRTDRY G(Mblsactw%l) Helene, C.
ge

or .the Centaurus platform (Nano
et “W 3&? 2421“61 N%‘f 196827136 (128DpendaMiaber, nkd Bisessapol4(12):807-15
ol 3 [ t we used
e TR aa. ¥ PRSI R Rt el bR EFjE ot
blOnglv%ll agdvitoef weol thel TEFEL2 Peoigingvembe atddeh il manipulation of
frequencies rather than carrier frequencies for the
m crosatel lites enpl oyed. We cal culated relative risk
(RR) and popul ation attributable risk (PAR) assum ng a
mul tiplicative nodel (i<5, 17). For the CEPH Caucasi an
HapMap data, we cal cul ated LD between pairs of SNPs
using the standard definition of D (21) and R2 (22).
When plotting aII SNP conbl nat| ons to eI uci date the LD

T |
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mar kers across a 10.5 Moy region (NCBI Build 34:
Chrl Ol 14.2 - 124.7 M) corresponding to this |ocus.
woeooedamss fi ed and typed 228 m crosatel lite naPREIS006/000014
i.e. to an average density of one marker every 46 kb
(Table 1). Al the markers-@ere typed in 1185
Icelandic type Il diabetes patients and 93 1 unrel ated
_ population controls. Table 1: Location of the 228
tissyi g e differentiation, \botheiw voww aidifoneswnetissie bl Bl

i 34 of ..the human genone assenbly. Alias START:
F“’@%H‘% esﬁ“éﬁ?f&%‘*&&%ﬁl%%s Er TP TYFCERN ehanfisenss aplpcies, or
tranB0GdR 6/8th Ipl b8 GO hoseltbh86 26 210GhA I8 R v@-ill‘f“x%%%Qg a Type II

. 114390116 _D10S168 114410102 114410266 DGL0S478
diabefos geng RN A7 @epo seqpenng seandbelused 1o iy gstispiedre Bd2ot TGF7L2 or
the #i&4 % { V4
O Al Al dig S R bR R et s well as the
nor@gl ¢edluBy fgmmtibd df TEHTLA0r DY (Be IBEH6AN 4 TGBBIDEN its binding

seciy AR oo ST G5 S 904149 70 Sl Al Pobm also e used

in tRGHOSIAERI bl ZABSIimAk4 778598 DGLOS492 114811884
114812269 DGL0S494 114852114 114852280 DGL0S495
1148 7s8anpthersevmdimenef thedgeentionoutber [PCRALAL@BFSitic agents as

dos PR B U BB G o BRI I AL T R G, e
therapS2i¢ k@Bhis tah Bé LEORrddGhASbEDAsitidh 26 UbRGIbEA BBEE460y

& DC%OSS 1153 723{9‘_ 115357439 DGL10S514 115400157 .
RIBUB0336Y S8 63T Horas ystemical i o2 sdarested 36 a particular

issilel SO, 73 i
i S P RS AT LA i

synthesjy,ggormbipaiusedstion .58 786660 ALESs 67902 BAMEEAE @nimal, such as

U SoRdoNA0 150035 AT LT, T Sran BT bR sl sing standard

medhi 60354 hoREAGHHE Hbih054130 116054255 DGL0S1638
116062921 116063264 D10S1776 116140681 116140897
Defg%% npiigy o1 auhofitheabeys geetheds @Ey7tment tezn s8ininistration of

e AT SET R R el RO
Tcm@mBuWajiO@.lbf @HirgiGplicugvariamt EdNBde®bi bV LChYeic acid in
conﬁ%@c&&%ﬁ& %@%%g%géé%% Qﬁ‘gétglglalsgggr?&l' ssio%icglg%n%gdsed]ﬁgfioTCF 7L2

nucleic acid) can also be used.

METHODS OF ASSESSING PROBABILITY OF RESPONSE TO TCF7L2
THERAPEUTIC AGENTS

The present invention additionally pertains to methods of assessing an individual’s
probability of response to a TCF7L2 therapeutic‘ agent. In the methods, markers or
haplotypes relating to the TCF7L2 gene are assessed, as described above in relation to
assessing an individual for susceptibility to type II diabetes. The presence of an allele,
marker, SNP or haplotype associated with susceptibility (increased risk) for type II
diabetes (e.g., an allele other than a 0 allele in marker DG10S478; a T allele in SNP
1s12255372; an A allele in SNP 157895340; a C allele in SNP rs11 196205; a C allele in
SNP 1s7901695; a T allele in SNP rs7903146; a C allele in SNP 1s12243326; an T allele
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DGL0S1641 116638155 116638540 DGL0S566 116866173
116866431 D10S468 116869582 116869674 DGL0S567

wd 189808185t 116904433 D10S1731 117001692 117001BFDIS2006/000014
DGL0S573 117070087 117070192 DGL0S576 117153566
117153823 DGL0S578 117196538 117196813 D G 10S 1644
117206992 117207391 DGL0S579 117226056 117226234

~ DGL0S580 117240674 117240858 DGL0S584 117336471

in SNP7234HE2 65 Do 868 Bsstdiz®e 47ththd e7@64 BBk OF3A®67L2, such as an

e EAB0R RN BSR40 B2 e o
protiebil i 05 pokdO 5aPSnst 17 BATHYL2 HFHRG80Bedal 08k 48bility of a

117589638, 117589885 DGLOS596 117629981 117630119
POsIYS FRSBeRSC] 1HBeY TS 9atihy Biadup! Banossikelyltpheyq 8 pssitive response

NS e e e Bl
haploGpe 3stiatadwith ggmepﬁbzmz(mseamﬁg 326@%[@%%%8 as described
hereh 74 & POSRV S B RO 1 S G0 heTipraay aint f pbeB0RgIo! tssponse
that Itcak@diBeathé3tPde 1 9884 24 s BREBBId Asbve 1‘%1%@91%8#’ refers not

117950606 DGLOS609 118014503 118014752 DGLOS6
only tpgypelioraling sympioreyasoanted with gz H 18086 1t 41568 pREOMing or

oo R AT B BE o By B3 bl g S oisaiey of symptoms of

typelll 8iab4684antiiR bictdZSemih g BikaR3d 1ok&3hd&hidant 1}&2%)%']\?81@1 other drugs
1 D10S1657 118287426 118287695 DI10S545 118299618
at prehaREE SYRRIQms aseeiptedsiith ype i dehatsst ocat i on END:
Build 34 ChMO | ocation DGL0S1649 118306954 118307121
D10S187 118317655 118317730 DGL0S1295 118375973
PHARBEYGHITICh. AP OSTBUING 94 118402073 DGL0S1203

et g ST G T Ao FEEa Y S B Rg c PR By mprising

agertd 8P BIIA CF7L2 activity or which otherwise affect the Wnt signaling pathway or

the cadherin pathway, or which can be used as TCF7L2 therapeutic agents. The
pharmaceutical compositions can be formulated with a physiologically acceptable carrier
or excipient to prepare a pharmaceutical composition. The carrier and composition can
be sterile. The formulation should suit the mode of administration.

Suitable pharmaceutically acceptable carriers include but are not limited to water,
salt solutions (e.g., NaCl), saline, buffered saline, alcohols, glycerol, ethanol, gum arabic,
vegetable oils, benzyl alcohols, polyethylene glycols, gelatin, carbohydrates such as
lactose, amylose or starch, dextrose, magnesium stearate, talc, silicic acid, viscous
paraffin, perfume oil, fatty acid esters, hydroxymethylcellulose, polyvinyl pyrolidone,
etc., as well as combinations thereof. The pharmaceutical preparations can, if desired, be
mixed with auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting agents,
emulsifiers, salts for influencing osmotic pressure, buffers, coloring, flavoring and/or
aromatic substances and the like which do not deleteriously react with the active agents.

The composition, if desired, can also contain minor amounts of wetting or
emulsifying agents, or pH buffering agents. The composition can be a liquid solution,

suspension, emulsion, tablet, pill, capsule, sustained release formulation, or powder. The
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DGL0S628 118553693 118553836 DG10S634 118566844

118567191 DGL0S639 118712208 118712596 DGL0S640
wai®643#80 118743821 D10S221 118766458 1187665POT/1S2006/000014

DG1L0S1686 118766464 118766561 DG10S641 118788135

118788401 DG10S1651 1187949a9H -118795267 DGL0S1255

118834290 118834438 DG10S644 118857362 118857745

DG10S1652 118862172 118862311 DGLO0S1654 118954536
compB8H368 toEr0B11688 ad 4 8@Pd5IBEy, 18R #aditiéndIGLABIHAM carriers such

4 87480. DGL0S1690 119004704 119004986 .
o5 FRRETITS. CIabBRTH T SoREPEe BERGRNSATIFIGOgb dphamacentical
graddsAIINaRBoDEASES &&cﬁ,]iﬂg%flé@i% s’ééa?%,j%g%vi 1 f8dne, sodium

119078576 119078943 DGL0S1207 11909 19094727
sacghagine ceptlulope magresiun cprommty] epG10S1258 119131611

110159458 TR wlidEEiecaiabiionge bt de Aok mted o
int:BGIOBE Tt ORI GtrdfkdiZfpAl] tfCHI S0 hfiral 42728 3béutaneous,

119224102 . DGLOS1696. 119243071 119243408 DGLOS1657
toriCih 98 356 I5ES 5@’211%@;1 wHathedolipraduction sgpalsp include gene

6h A0 RR0506Y , _
e 17660 DaI05083 T1aus 10 TISIALL 3L Bk o agis ecceleraton
devises §p900 guns ) 366 0® 1HELCIONEN A KOBIEREITHd HiB0TAdettical

corfF RS BB TSRk 0 JUBITERRRS PO 48 A SHPERBforal therapy

-witBotHetlageht<hr 10 | ocati on DG10S1701 119473676 119473914

D10S1236 119473739 119473870 DGL0S669 119485378
119 %%%@QP%&Q%‘@?G”@%@W@@ aceoRIgEFORitDIEIewdne procedures as a

P s T rRsan Al oAt Rl Ry B ARy For cxample,

comp3Ees 68 iIDEIGR0898IMib3616@68piciRE A48 it St He isotonic
53119659532 0S1661. 119663175, 119663453 D, G
g R TR RS PGP PO S ripg R 8 sgbilizing agent

andlali9c4l4ABdthetic to ease pain at the site of the injection. Generally, the ingredients
are supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed container such as an
ampule or sachette indicating the quantity of active agent. Where the composition is to be
administered by infusion, it can be dispensed with an infusion bottle containing sterile
pharmaceutical grade water, saline or dextrose/water. Where the composition is
administered by injection, an ampule of sterile water for injection or saline can be
provided so that the ingredients may be mixed prior to administration.

For topical application, nonsprayable forms, viscous to semi-solid or solid forms
comprising a carrier compatible with topical application and having a dynamic viscosity
preferably greater than water, can be employed. Suitable formulations include but are not
limited to solutions, suspensions, emulsions, creams, ointments, powders, enemas,
lotions, sols, liniments, salves, aerosols, etc., which are, if desired, sterilized or mixed
with auxiliary agents, e.g., preservatives, stabilizers, wetting agents, buffers or salts for
influencing osmotic pressure, etc. The agent may be incorporated into a cosmetic
formulation. For topical application, also suitable are sprayable aerosol preparations

wherein the active ingredient, preferably in combination with a solid or liquid inert carrier
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DGLOS1663 119783538 119783739 D G 10S1704 119783569
119783694 DGL0S631 119788517 119788678 D10S1148
WA 19803466 119803663 D10S1150 119803465 119803BGRIS2006/000014
D10S503 119803476 119803653 DGL0S632 119811193
119811621 DGL0S681 1198113471119811621 DGL0S633
119833701 119833987 D10S2473 119833724 119833869
DGLOS682 119838539 119838806 DGL0S683 119853558
matdrifl 3 PEABGHS6Rke A1 BBBO 44 R JHERBBROFizh §68%d volatile,
119909682 1é§§§goez DGLOS686, 119923527 119923790
HOIIBﬁb%%Sg?“SPI 4816880z a%51 051212 119972358
11 90Je0¥es EXBLA & A 50
120004924 et i il A or s
Phapeacyeicadly eeecptabte saltsiodlodobhssormobwith ke bRGAG 2R4Ps such as

- 120417003 120417230 10S .1664
thospsii R Siim M i BGh RO 355 o Sl B 08 9 6k and those
forrhXdl O G3e 22853 236upk206iB 8xtB4s I AHIET Bdmlsddmid ssium,

120570593 0S706 120642052 120642312 DGLOS708 _
ammoREEe B U 550 Bydropdes S5pgoryarine gethy porine P5ehylamino
ethaRb0 570k e 1208494 61, 120849428Al i as START: Build 34

Chi'i O locati on END: Build 34 ChMO | ocati on DGLOS716

120883zens 20Rinin 58 r&ENCSheapalRAINGOfFtive 209686 She amount of

S720..121016792. 121017048 D10S1792 121042408 ,
agells P e R GaRaTicaly et depangs SRerst DS Rms of the disorder
and/o? 2HRACH Ry lokekl GBS c%@ﬁ%i%fl&%ﬂlgﬂrﬁéﬂ £8Bniques. In

DGL0S1670 121162511 121162898 0S726 121217327
addiipnoim piine oD% 367y SIRa A BBl be emploged dklsikRetify optimal

o] iS58 5% D S g B BB aGan gl o aepend on

the 1Rt pd64n BB/ 3dd (214 A5RAGKs b IHAFAPP R LASERSuLd be decided

121446549 121446695 051185 121466936 121467248 .
a"c‘Bé&‘@éi i_‘lygu%@&‘zéfg gy 111&17%’@8 CRRARASEDES CIMstpeY Effective
dosdsh4P¥E&hrapolated from dose-response curves derived from in vitro or animal

model test systems.

The invention also provides a pharmaceutical pack or kit comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical compositions
of the invention. Optionally associated with such container(s) can be a notice in the form
prescribed by a governmental agency regulating the manufacture, use or sale of
pharmaceuticals or biological products, which notice reflects approval by the agency of
manufacture, use of sale for human administration. The pack or kit can be labeled with
information regarding mode of administration, seduence of drug administration (e.g.,
separately, sequentially or concurrently), or the like. The pack or kit may also include
means for reminding the patient to take the therapy. The pack or kit can be a single unit
dosage of the combination therapy or it can be a plurality of unit dosages. In particular,
the agents can be separated, mixed together in any combination, present in a single vial or
tablet. Agents assembled in a blister pack or other dispensing means is preferred. For the
purpose of this invention, unit dosage is intended to mean a dosage that is dependent on
the individual pharmacodynamics of each agent and administered in FDA approved

dosages in standard time courses.
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D G 1081327 121526700 121526830 DG10S1271 121559895
DG1L0S741 121638254 121638391 DGL0S1087

121560066

wad 2643983

DG1L0S1120
121750993
121841816
DG1L0S1674

121648273
121726128
DGL0S1673
121841997
121931406

DGL0S1359 121713760 12171B8EE52006/000014
121726519 DGL0S1671 121750886
12182365 121823925 DG10S749
DG10S1134 121901381 121901668
121931809 DGl0S755 121976143

121976435 D10S1757 121989325 121989539 D10S209
121995173 121995376 DGLOS757 122029990 122030248
SCREENIND A8 SASHANDD AGENIM BN THEDSHHEREBY 2071761

S R B Bl SR BB n o

polyDGHiies,a8pliaRh BAFRS, 8285 I2GEphE, OGIRAlshaR 28T DB Ties, small

2075 0S1137 122 9 12 221073 DGLOS766
molegS155 8% Bther Sgber g7 Pty SHtSh A3 ke s PErerSn SRRSOt
activitiAR the BOFY 02 3éhich B@efvﬁ@@ﬁﬂt&ﬂct% TERYIL HoBwih Qikftﬂ& member
| ocation DGLOS1361 122318975 122319081 DGLOS16

of the W pbogsding patheGyey tp cadBerippuhway oz dvte- Qaz@mn)zms example,

BB S A52 B RS RAEEIE v b

stlmih&ﬁﬁ'g 02 #thiliithz$ 8fFed In Xt @fehBdle 122k P OBTCE2LY, 19 3dfich change
(eg S1483 122948181 122948324 D10S587 124728937
1

D& 920Ny e vdlitk of Toddbe tariapctarith ofasrancmbars ofithe Wnt
h
SRS b St e RO

postixgstationsl pcassing b & OF7LE abeﬂaesembndlmemtamdcmagm @al be

sgenft GRichAE Sy 5 iskSo 81 s b ik pativay of e paahcti
patha@. -99 4 0.005 0.002 22..3366 00..1122 8 0.093 0.078 1

2211 00,.009900 1 2 0.242 0,178 1 ..4488 44..66xx11
In one gmpo@mgpt thy ipyention providesspys focyresng candidae or test

ey 99 3588 PSR o B
portamés) dﬁmenﬂleld wailltds apénits ideatifizblabig Hieoksaye. Tepagénts vird te

all.eles O and 12 accountjng for 980/ Oof .chronosones
Obtaﬂq?dtwgﬁ&g@? G o ARG ISP EOBALHB Ry mehods known

in the art, including: biological libraries; spatially addressable parallel solid phase or

solution phase libraries; synthetic library methods requiring deconvolution; the ‘one-bead
one-compound’ library method; and synthetic library methods using affinity
chromatography selection. The biological library approach is limited to polypeptide
libraries, while the other four approaches are applicable to polypeptide, non-peptide
oligomer or small molecule libraries of compounds (Lam, K.S., Anticancer Drug Des.
12:145 (1997)). 4

In one embodiment, to identify agents which alter the activity of TCF7L2, a cell,
cell lysate, or solution containing or expressing TCF7L2, or a fragment or derivative
thereof, can be contacted with an agent to be tested; alternatively, the protein can be
contacted directly with the agent to be tested. The level (amount) of TCF7L2 activity is
assessed (e.g., the level (amount) of TCF7L2 activity is measured, either directly or
indirectly), and is compared with the level of activity in a control (i.e., the level of activity

of the TCF7L2 protein or active fragment or derivative thereof in the absence of the agent
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protective association (Relative Risk (RR =067, P

=2.1x1 0 9) relative to the other alleles conbined.
wahbios/1B708val ue i s two-sided and takes into acceCmS20dsa00014

some of the patients are related to each other.

DG10S478 is located in intrgn 3 of the transcription

factor 7-like 2 (TCF7L2 - fornmerly TCF4) gene on

10925.2. This marker is within a well defined LD bl ock
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rs4074720 and rs7087006, positions in BUI
co-ordinates: rs4074720 (B34: 114413084) - rs7087006
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rsl 1196182 114414744 C T rs4603236 114414765 G T
rs7922298 114414856 C/ T rsl17747324 114417090 T T
WO 308Q1B85 114418675 C/ T 17-19 rsl 1196185 1144P002006/000014
rs4132115 114420083 A/ CPublic Alias Chronposone 10 B34
| ocati on Base Change Sequeng®-ID NO rs4506565
114420628 A/ T 14-16 rs7068741 114420845 C/' T rs7069007
114420872 C/ G rs7903146 114422936 C/' T 11-13 rsl|196187
memijet 42 433V n\ignalmpGRddSy drbAARhbR M MGaihBBRH0ZY) is contacted

| 209 1 114 G rs6585198
witty 1 B ptespior e pe Aot s b s Bt es ggatto aler the
1nteﬂa1:ﬁéﬁ29§t%eﬁkﬁ TCBASEHA%hd T¢472D7 §§1d§{/g§g%§t71§ 8@ dined.
114431304 C/' T rs6585200 114433196 G rs6585201

Alterativglys 2 gelhxsatesu 3 solwign contgisgmohe TEFTLR HizidBNARE!, can be

o A DA RS BRI PETON S BnbeglialiaR ater me

interat A8 BH ﬂmcarﬁdrtﬁ grwit]ﬁs 37 68RMcink4R AHBE Atke TSHFIBBRABEAA to,
11444 s|.0885406 442311 A/ G rsl 1196192
assOp Y KB TS BaER0 h 1 OB g ending3e4 Betermining the

abilitz} 6853289 a%n-{ td &?18@3 ER7L1 4250 F gL%_ffu? %ﬁ

114452313 © G rsl 2243326 114453402 65110
accomplished der eyample Mrwmgltha&sewm with arrsdlbis%ﬂ:e 8r enzymatic

bl Y108 o dlp ol B 308 1 0 BRIk con b APgpingd by detectng

the ma%e&m&”y%s r'&t $68553Berldifd 8206 RdGLELY, Shd &r@%&&@@otope
63573 C/ T.rs7081912 114463678 A/ G rs$789534
detei ﬁ’é’éﬁffﬁ t cRuatingobmad %m&mwn@ml%%c@mngs Alternatively,

test adSHeLkh b%%%gt?éﬂﬁlli)eled with, for example, horseradish peroxidase,

alkaline phosphatase, or luciferase, and the enzymatic label detected by determination of
conversion of an appropriate substrate to product. It is also within the scope of this
invention to determine the ability of a test agent to interact with the polypeptide without
the labeling of any of the interactants. For example, a microphysiometer can be used to
detect the interaction of a test agent with TCF7L2 or a TCF7L2 binding agent without the
labeling of either the test agent, TCF7L2, or the TCF7L2 binding agent. McConnell,
H.M. et al., Science 257:1906-1912 (1992). As used herein, a “microphysiometer” (e.g.,
Cytosensor™) is an analytical instrument that measures the rate at which a cell acidifies
its environment using a light-addressable potentiometric sensor (LAPS). Changes in this
acidification rate can be used as an indicator of the interaction between ligand and
polypeptide.

Thus, these receptors can be used to screen for compounds that are agonists or
antagonists, for use in treating or studying a susceptibility to type II diabetes. Drugs
could be designed to regulate TCF7L2 activation that in turn can be used to regulate
signaling pathways and transcription events of genes downstream.

In another embodiment of the invention, assays can be used to identify
polypeptides that interact with TCF7L2. For example, a yeast two-hybrid system such as
that described by Fields and Song (Fields, S. and Song, O., Nature 340:245-246 (1989))
can be used to identify polypeptides that interact with TCF7L2. In such a yeast two-
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rsl 1196202 114470254 A/ G rsl 1196203 114470447 A C
rsl 1196204 114470518 A/ G rsl 1196205 114471634 C G
WQ 0008237083 0885409 114472659 C/ T rsl 2255372 114BM@BE2006/000014
G T 5-7 rs! 2265291 114474827 C T rs7904443 114475774
A G rsl 1196208 114475903 -6l rs7077247 114476658
C/ TPublic Alias Chronosone 10 B34 | ocati on Base Change
Sequence ID NO rsl1196209 114477314 A G rs4077527
hybrid dys#e6. 28 citt Gire sbdT888 HadeliHhAR6 BéxiGilify pB4 trads@fiptiéh factor
14478558.C/ T.rs790 14481823 A/ G rs7071302 o
that G5 e ARGt QR s (g i ing Ao paitiand o Gamsg s pgtivation
domail}4 86hé twElidmbisd b&éSRated bAASEBRAWE deféI%Kt?&ét%ﬁ@ that interact
.. 114487050 C/ T rs7085989 114487326 A/ G rs7087006
withjone spgthes tigpgsriptionaliggtavationmogn e sehiened egndaranscription of specific

s SE P8 LA S R I EAE f BB s 002 o

be ught toridemife te(prEsded mfdatetamﬁoﬁias@trﬂsaﬁg@oﬂzlﬂéctgé@ﬂiy%
114418658 ¢/ T 26-28 SGLOS428 114421901 9- :

exargglg 155 e hogs SEba RC S A G MR pgprecici

acid@acodinSEHNA Bhd dnd\iido 387407 %g’lligi%%iﬂAf&?%m or
AJC 41°43 SGI0S406 114471618 ¢/ G 47-44 SGL0S407

deriviative theyeaf, idz sxoud vestrdh Psasrphick inelusien s andpiciacigencoding a

Y al o . ck TCE(L2 (.anpliners.. .
tranfcioloh b A0t g B Ml i oo e pdeiyon
poteBBdilFmey NieraBGHRISTCE4L 1 b4 68l Bk VatAAE 06 BEgA8niRh derivative
thel‘q[ﬁ!lim 8.114460845 114461228 2-4 DGL0SA79 114475487

4

yomaf yoasteopfaming the Hst vesios andire spqomd vectpppnder
apprég}élﬁ%tﬁg%iﬁ@ﬁg‘@r &S, Ml BniSnEXRA o8 ubdd iR HRFKaRmbiE System

fronT COnERBCRIT BARCCaHIMTATATANNAGA TIChEHTCAGABE DG Ahat express

TAACTT, GAGACATATCATAAAATATGATT )
the B R o R S R R HAAC AR RARPED oo
that GREASGIIANCET OB &hdnk OF B fNakite THelSok T Sﬁi’d% tiliés can be
ATGAAAGT TGAGCAGACT CCCGT CCAACAGT TTTCAATGT A CCC

usedngsaeepisdhef pifesdhregtivgy T ormessione HGIAPGaT desvdraiaaeelation to
et AT TEATAATET CCACATTGAACAGCCT GAGAGGAAGAGAGCT GGAGOCC

In more than one embodiment of the above assay methods of the present
invention, it may be desirable to immobilize either the TCF7L2 gene, the TCF7L2
protein, the TCF7L2 binding agent (e.g., another member of the Wnt signaling pathway
or member of the cadherin pathway), or other components of the assay on a solid support,
in order to facilitate separation of complexed from uncomplexed forms of one or both of
the proteins, as well as to accommodate automation of the assay. Binding of a test agent
to the protein, or interaction of the protein with a binding agent in the presence and
absence of a test agent, can be accomplished in any vessel suitable for containing the
reactants. Examples of such vessels include microtitre plates, test tubes, and micro-
centrifuge tubes. In one embodiment, a fusion protein (e.g., a glutathione-S-transferase
fusion protein) can be provided which adds a domain that allows TCF7L.2, TCF7L2
protein, or a TCF7L2 binding agent to be bound to a matrix or other solid support.

In another embodiment, modulators of expression of nucleic acid molecules of the

invention are identified in a method wherein a cell, cell lysate, or solution containing
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ACTGITGITTTTGTAGIGGGATGGTGCGAACTTT (SEQ I D NO 2)
Primers: F : TTCAGCCCATTGGTIGITGTA (SEQ ID NO 3) R

WO 200ETMECCACCATCCCACT (SEQ I D NO 4) r sl 22553 7PCT/1S2006/000014
TTGICCCTTGAGGT GTACT GGAAACT AAGGCGT GAGGGACT CATAGEGEGT
CTGECTTGGAAAGT GTATTGCTATGIGLGAGT TTACACATAAGGATGT GCA
AATCCAGCAGGT TAGCTGAGCT GCCCAGGAATATCCAGGCAAGAAT K
ACCATATTCTGATAATTACT CAGGCCTCTGCCTCATCTCCGCTGCCCCCC

TCPYCLROTAACT G B TesT Gfdnt eRIONCALIFATEICO AT IpHa YA 8RA or

POl PO T CEARAE T FAPRAD TP T AN FEPORIRARGRrmined
The T@@% GGT% %?éﬂé%l%b%@é}%ﬁﬁ@ ‘in fhe presence of the test

agenh STCOBIRCEAPETT BV psEdon DF MBNA ODdeyﬁmﬂB@Bm the absenoe of

oo I AR AT AR T TG, et o

this AGHORAIECAABGT SXAMPTAAMERAL STECIEENGIGhRTT idd. ﬁ%eater
(stati TAT GATT ! CATGCCTACTTTTTTTTAGC;FAGAGAAA

Bismestery Anihs W@WM@%@S%% the

= e

GXP@m@rmmwwﬁnTmheﬁameaﬁﬁEm

<sta4%%&%%aw%%mw the test

agerftAFRITTI 4 hGATIbitd TS TR @r@_ SECHRE level of
GICTTCTCTCCATTCC (SEQ I D NO 8) Priners:

SrA@ thsEe)ly nNE dgjermined by methods described
G EQ ID NO 10) >rs7903146
hefﬁi%%@%%%% GOOGTCAGATGGTAATGCAGA
TGMH@MWW%}%@%—E&@%M
screﬁcéﬁa%%rrd %%ﬁ ﬂus mvention to further use an
EAdNGOEd A9 A4S ER LA HNASAGR S T E L. F
agenCACAGTTACSAGGGAAGGCAAGTAACTTAGTCAATGTCA@W“ or
Bl idreda

: B PEAGTGAGNACRENGHEGa protem
encc@gg WM@G@P CTT)%%%OE%E%&%}?@% cont)actmg tﬁe e protein
T S0 M e i
Wlthc%%ﬁ%ﬁﬂﬁ‘ ASICTAAGT |A| | |AAT(,| [TGCCTCAAA

TTTCCAGTGACTGT AGGGATATAGCT GIGAGCCTCTAGGAGCTGAGATTT

NUCLEIC ACIDS OF THE INVENTION
TCF7L2 Nucleic Acids, Portions and Variants

The present invention also pertains to isolated nucleic acid molecules comprising
human TCF7L2. The TCF7L2 nucleic acid molecules of the present invention can be
RNA, for example, mRNA, or DNA, such as cDNA and genomic DNA. DNA molecules
can be double-stranded or single-stranded; single stranded RNA or DNA can be the
coding, or sense, strand or the non-coding, or antisense strand. The nucleic acid molecule
can include all or a portion of the coding sequence of the gene and can further comprise
additional non-coding sequences such as introns and non-coding 3' and 5' sequences

(including regulatory sequences, for example).
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TTTAAATTTCCCACTTAAACATTTATTTAAAAATTTTGIGCTCAGCATGGACTA
AGGACTTTACATTCATTAACTCATTTACAGCTTGATCCTATGCGGT
WORHSATTDRAT TTACAGAGGAT CCCATTTTACAGGT GAGGAAGAGREICA(82006/000014
TAGGGGTGCAGCCTAGGT TAGTATTCTAGAGCTCATCAGECTGIGITGTC
XCAGTGAAAGAATAAGCAAAGAAGT GAMT GTTGTGCATTGAGAAAAATG
ACTCTCCGAGGAGGATGAGCCTCTCGGATATGGCGACCGAAGT GAT W
TGEEECCCTTGTCAAGGGT CTCTATTATGGCAT CAAGAAAAGATGCTGCT
TTM@W@%MM&WI@%& Eﬁ@%%l e I\IOGEél 4E&4?d\é\) marker
TGITGIGGTICTCTGCACCTAAGA ( SE
Seq 5P e P KRB R SR @@@@@A@%&mﬁwn efigopssis i isplation or

I
s T
G@iﬁpmm@m@&mmm@m@@a
. I TACCCATTAGCAGTCAC
em%%%i & GTGGATTTGOCTG

TTCH MHT%WMM%EW@IA i_)lg c(:)'rrlec,gf&;sTS% arated from
TTGTGT TTCACTTAGCATACGGI ]
‘Gﬁéfcﬁ&c% E@@gg%&@mwﬁwwmmmw

B A S IO

SGQWWHMEEWWAFA@W @&(E'ﬂiéd\ﬁﬂ[éﬁ'ﬁ@ﬁd(@ﬁ@

Bl BT RS A S R R

whidh #lnatt86P8&&%urs, or culture medium when produced by recombinant techniques,
TTGICTCCTTTTGITTCTGCTACTGTGAAT CCTGTGATGATCATCTT

C#@F@@TWW@FMMMWWMWWGWQ%
mst% ] natf

CTTGATACATA
extr@TACnBining other substances), buffer system or reagent mix. In other

%@ TAATGTCT CTGGGGA
ir ACCAGTATGT AAGAGAGT T T%&T%%AATGATT ANTCICTCTOREE |
- ;1"éaé”§;@ﬁaggmﬁ%@%ﬁ AR isolated
)  CAGGTCCTCCACCTTCAMACA TCATTTCTTC—:AATA%%H 1solate

qReiSEQut 59,80 2 @Y Ponmemslar Basis) of all

macﬁ@%%%% F:BCE’) ﬁ%}p%%%)gﬁév@ﬁ é% ‘isolated” also

can TETACEACRISTASTATAGETEST AMAeACTaSed ol HeCoIsso A bidth which
G]T#GAATGCCCT TAAAAAAAAATTCT TAACAAAT

the FEPRCACROMT TP PRARARA R TR FETRACA CBTRGATId
mo%@ntam less than about 5 kb but not limi glbvto\qﬁ_lfléé& G&KPG&Skb 0.5kb

GCCTGITTTCAGGI
or 0.1 kb of nucleotides which ﬂank the nucleic acid molecule in the genomic DNA of the

72]

cell from which the nucleic acid molecule is derived.

The nucleic acid molecule can be fused to other coding or regulatory sequences
and still be considered isolated. Thus, recombinant DNA contained in a vector is
included in the definition of “isolated” as used herein. Also, isolated nucleic acid
molecules include recombinant DNA molecules in heterologous host cells, as well as
partially or substantially purified DNA molecules in solution. “Isolated” nucleic acid
molecules also encompass in vivo and in vitro RNA transcripts of the DNA molecules of
the present invention. An isolated nucleic acid molecule can include a nucleic acid
molecule or nucleic acid sequence that is synthesized chemically or by recombinant

means. Therefore, recombinant DNA contained in a vector is included in the definition of
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TCCAGCCTTTGAAATTTATTTATCTGCTTTTGGCAATGGT TGATGGGAAT
TTCCCACATTTATTTTTTAGCTACAGAGAAAGGACATTATCTTTAAAATCTCTT
W@SNEEDE CTCTCTTTGA (SEQ I D NO 23) Prinmers: FPCT/1S2006/000014
TCAGGGACAGTGCATAGGTG (SEQ I D NG 24) R
TCAAAGAGAGAGAACAACGAAGA (SE® L D NGO 25) >SGL0s405
TATTTAGAAACCATAAAATCCACCTATTTGAGGTGTACAATTGAGTGATT
~ TTCTGTATAGTCACAGATCTGTGCAGT CATCCACACCCTCTAACTCCAGG
“i1soleGA 5 TSETICASECAIMA GeMEANMRIT CaGT TALEAE FACGAGECAGhinant

CCTCATTT.CCTCT GCCCCTGGCAf\TCACT GGATTTCCCTG
DN @a&%& QEOUR QTRANISMS, as well as partially or substantially purified

DN Sl AEEAIAASTLEIA T IHEHA 3dd fahsal & R A sEhipRAE IHAT A Imolecules
of ¢ éCGGT TCTCAAGGT TCATCCAGTATTGTAGCATCTATCAGTATGICATTC

EeRtoR/eAT AT Arqormersed hyT GrolatadSantsia 3dd apences. Such

o A Y Bt e TR e SR o bddivpeptic,

as pGACT CEANITIBE OB GATA FANRASATAAC ST dMACATIIEGES s cies), for

CCTGCCAAACTITT TOCGTTCT TGTACCAGITGIGITAG
Eon GEEPTE (ks DR f B4 IR CLaH0 TALFFRATISA AR HEICAGIET AT

expmcsﬁ% g)ﬁi%%%e? 81311 ggsueT@M%%g%ﬁ%ggm%Qﬂ &2 Southern blot

analysisCAGGGGT TTTATGGT TAATTTTCCTCCATTATGAGGGT TGACTCAGC

CT [T TGA T TCAAATA GG
AR T TR PR KR A AT ABE G ot
necSTAAGAGAGAGABENNBGAGAT 6AGIAT TTHRAHD O AMMK2r splicing
MTGATT%MTGACA| TTTATTTT TTTCAAATA
vari @ebPresdeiRotmerhisTvRTATChasAl Himaghaemple, the
€ G

invehh GHPHMA { i
natuEHATCTORBAAGCOHIAGEEIE [BBCAATIO EECTITEAETRCIET fhk genetic

encWﬁEWME@eﬁ&ﬁﬁg Iﬁbrﬁ%?(%‘)&ﬁﬁéﬁt@f b® endoding variant

TGCCAGGGGTTTTATGGITA ( SEQ |
polypepitscs vaisrRgof Dm&gg ypolspentdd®4 Bich variants .

ST
(5T, CT. GG R .
oo B A AT R ST et
POlyIBESICACOATICCHRBRUTTT GAMATIZ] SUETA RTINS 6F Va6 sGhutagens
andAA%ACAGAGTCTA TCTGAGATCTTTGGITTTCTTTTCCTAG

KPARSPACAT TRATESHR AR g buGra T dNeikeshtpTaddition,

(AN
o A MR R R r

NONGATFVIATC ABTOTARGT cROgTH b TG B ASRAMMGIPF&lErably the

nucleotide (and/or resultant amino acid) changes are silent or conserved; that is, they do

not alter the characteristics or activity of a TCF7L2 polypeptide. In one aspect, the
nucleic acid sequences are fragments that comprise one or more polymorphic
microsatellite markers. . In another aspect, the nucleotide sequences are fragments that
comprise one or more single nucleotide polymorphisms in a TCF7L2 gene.

Other alterations of the nucleic acid molecules of the invention can include, for
example, labeling, methylation, internucleotide modifications such as uncharged linkages
(e.g., methyl phosphonates, phosphotriesters, phosphoamidates, carbamates), charged
linkages (e.g., phosphorothioates, phosphorodithioates), pendent moieties (e.g.,

polypeptides), intercalators (e.g., acridine, psoralen), chelators, alkylators, and modified
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TTAAACAGACTTTGTAATGATGCCCCTTACAATTCTGAAGGGACTTGTGAAATA

GTTTCACAGAGTTTCAGTGTTAGGTATATTTGATCAATGCTAACTT
WO T@EASWACT TTGGT GCCTGTAT GATTCAGAGGGT AGGGCAGAATRTTISA006/000014

ATTAATCACAACTTCTTGTATTTTAACCATTCTGGGTAAATTGGGATTCC
GTGACGCCCAGGCAAAATTAT ( SEQS0D NO 32) Prinmers: F:
TTGGTAGAGATGGGGTCTCC (SEQ I D NGO 33) R
ATAATTTTGCCTGGGCGTCA (SEQ | D NO 34) >SGL0S427

linkdpaT CTF AT pRCOCETERANCIRATARIS) T AMCTIGANGENTT AGTHBAETNBCcules that

it RS O R SPUDACT A AR BT PRARCAG R hydrogen

bondald ARPIGE IR BiMéractions. Such molecules include, for exam le, those in
TTCTTATACATGGGCT GAGTACCT CT GTGACT GGGCAAGCCACCT
whichpepiigateieecT enhstutodar chesphale folmrs Antirde ﬂé@weﬁm molecule.

o R PR PR b e
CGTATATTTATTT m&%ﬂ high

strinGTRgAGBTIdizATIT EGEMF@T ATIHET ARACCHERGGATIAZTAMAGTATicleotide

o e L U T T O

1364 Kkl Oehdoink {Hids Ide3 SAPPere %ﬁ
e CATATS?XCTTGACTT G%GAAGGATGATW% e

activigyddrerreixpentidas gggaq;pycm@eggyermqnmlgdes fvariants described

B RS TRICR AL SRR B g or s

hyberim@@\TﬁfﬁdeMiﬂEAéQiﬁﬁ&Fﬁ%AﬁigﬁﬁﬁﬁﬁWéﬁ@ GHEGRET
ATATCACAAAAT CT. TATTTTTAT CCATATTTTGAGICATCATTT
VA P PRI FRTROH 2 PAROOh AT e A P A A GANGsier bigh

strmggx% 182t 6T & Tf-l;%_ﬁ %@%TAAAAT%
TAATTACATCTCCT ATAAGGT CAA CAGGGCT GGAA
GT@A@WM@AW ABECEAAETIEE ‘ '

here%?&ﬁ'ﬂaﬁﬁm&é%@@a@&%ﬂ @@E@T&@%ﬁ@ﬁ ﬁ@i@c acidin a
TTTTGCTGACTGITAAATTGGEGTCATGGT CAGGGACAGT GCATAGGTGTAA

manpep el aetsisTacd ApesaoAbmdiceriogarareivicAsiather than to

oo ST MBI B Bl o

secoﬁﬁﬁﬁmﬁﬁ@t‘m@&éﬁiﬂmﬁ@ﬁﬁmg h@Aidization

A S A ST

refeﬁ%mgﬂ@ﬁﬁ{@mﬁ%ﬁﬁ%ﬁg &Qﬁ%ﬁ HeASAR buffer
TGGACACAGCCCCTGTGTTTGTGGCATA TGCCAG

conmmmm@mmmmmwmmd nucleic

A TS con. o

the mwmwmmmm RS bMbl et riBriPy WRidNGs B8} than perfect
(e.g., 70%, 75%, 85%, 90%, 95%). For example, certain high stringency conditions can

be used which distinguish perfectly complementary nucleic acids from those of less
complementarity. “High stringency conditions”, “moderate stringency conditions” and
“low stringency conditions”, as well as methods for nucleic acid hybridizations are
explained on pages 2.10.1-2.10.16 and pages 6.3.1-6.3.6 in Current Protocols in
Molecular Biology (Ausubel, F. et al., “Current Protocols in Molecular Biology”, John
Wiley & Sons, (1998)), and in Kraus, M. and Aaronson, S., Methods Enzymol., 200:546-
556 (1991),
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Primers: F: TTGAGCATGTGITATTTAATGAGITA (SEQ | D NO 39)
R CCAAAATCCACACAGGCTCT (SEQ | D NO 40) >SGL0S409

WA AGEEEDEAGTATTTCCAACGT TCTGTTTATTTAAGAT GAAAAT TERCITSE006/000014
AGTTAATAAGCACTTCCCCATGTCATTAAAATGCTTAAGGATTTTTAATG
ACCACATAACAGT CCATAATATGAT TANACCCCAATTTACTGAATCAATG
| CATATTGTTGGGTCTTTAGATTGTCTCCTTTTGT TTCTGCTACTGTGAA
TGATCCTGTGATGATCATCTTTGTGTGTAAATCTTTGTCCCCTCGCCCCC
TCAbe PECEAT TP EC v demity AGNGTOCAGEAS AR AABET: ences can

T ———

be niil_téo:rﬂg_r,ééﬂl' ﬁﬁﬁéﬁﬁ_ﬁ?ﬁkT@a%@%@@@iﬁéT@Mﬂ%@%@udeotldes
CAAAAAAACTTT FTCrl
M %@é@ﬁm@ artbapecppdlentity

betwideh .
A AR

the goanences (7. % TAHOCT ¢AGTITITOQANCERT Ofal (SEQobionCk 4@)). When

» oy L ARy G Riprmeslb AP apsidue s

the MIWT&WEWJMME@EM%T%'EJ ﬁrﬁmo gous at
ACCACATAACAGI CCATAATATGATTAAACCCCAATTTACTGAATCAA

that @@WWTT@W&%%?WWW@WW@H&BM@WIM to

R AT AT T} AT AR CCE AR R AR aligned

for @m@m&%@tsws\MWmn%mfe@ﬁﬂm@em/mﬂmﬁﬁspects at
Teast e AR Aher ACHERIS AR ISP n AOKREHTor A s Jengfiref the

refereh&AIdatiedde] GHSGOAAT WM&W IRFEE
WeﬂGAGAC—ﬁEATGCCCTTAACT CCCCGCCCTAGAAJ GA c%m%‘%ﬁ‘pm’ed by

RO BR AL SKRIP A4,

ot S e o
NB L e o A A A AT RO SATAIPF TEATRAT T AGTONiclei

AciddH s M(Qa(-ﬁ@g &i l§1hzm AST 6& %%W&rograms
ccccccecccca ’
A@ﬁm@%wmﬁﬁw&: In one

asp%%@%ﬁ%%ﬁ%%%wm“w SRR Focrarelpgh=12, o

can BEGEEEAE EGOVET bFf WE2D].CATACCCCACAT TCAACCCAT CAGCCCAT
% GTI'GTGTCCTCTCTACCTTCAAAGCGT GTGTGGCATCC
A PEARTACRONC TR FRACRIRCf eapiranaGrBigaT@ameiized for
the Jdrﬁﬂaﬁgén Pﬂé@%ﬁéﬂ%g%ﬁh@ Qggﬁ?ﬁﬁ%m&&% Yind Rﬁher?t(ﬂg]Ogﬁ llj *l1-17
(1988). Such an algorithm is incorporated into the ALIGN program (version 2.0) which

is part of the GCG sequence alignment software package (Accelrys, Cambridge, UK).
When utilizing the ALIGN program for comparing amino acid sequences, a PAM120
weight residue table, a gap length penalty of 12, and a gap penalty of 4 can be used.
Additional algorithms for sequence analysis are known in the art and include ADVANCE
and ADAM as described in Torellis and Robotti, Comput. Appl. Biosci. 10:3-5 (1994);

and FASTA described in Pearson and Lipman, Proc. Natl. Acad. Sci. US4 85:2444-8
(1988).



10

15

20

25

30

bl ock of TCF7L2 exhibit a higher correlation with type

Il diabetes than allele X, we used the DGL0OS478
w@eovetlypes dat a generated in the HapMap CEU sanptE12006000014

five SNPs from HapMap Phase | with strongest

correlation to DGL0S478 weré2-i n descendi ng order,

rsl 2255372 (r2 0.95), rs7903146 (r2 = 0.78), rs7901695

(r2 = 0.61), rsl 1196205 (r2 = 0.43), and rs7895340

(r ZIHﬂHQtMQQSPeMéﬂ@mmeypEidnutyé)swva‘en\t\eo Shifso adid tdymeidas e be

orrelat en the five . SNPg and
accf 3 y8E S AP S LIRS CET 3G pikees g iher &
BL@SUM&BenytrmudmalmacMQso hidix, ahe e o dheight bHE2, @EUg S@th 8fd a
I %}f eig gz sho d associ ation to type 11 i abetes.
engiieLEE s J5Pe- I FakAmOder Wptythtupgm@nt @gnﬁttrsréme@cﬁen two
nuc!éfclz adill E’e‘ﬁu@ﬁ&'é%a@ﬂéj \é'\gﬁlsffedvtﬁ assoc?r% i on @Cé Sttware

cohorts, none exhi b strong o °Vpe
packagedtsmgeat@@ Wehalnt dﬁ@ﬂ(}aﬁd'aaen/gﬂewdgteof 2sults for all

A T B AP kTR S
fragﬂleﬁm bt portiaw chanB ik ediz&SHa6H 1?1%1'119 @trh%eﬁt)ﬂ%ﬁdftl'onéj t@?ﬁ%c?&tlde

npared to allele X (RR 1
squqn‘cg ﬁﬁ? Gk 2108 éh‘?a%%mlp@pmtmt sech 2 %QESHOIG, @hdaddm‘ movides isolated

nuci’élé Ednﬁ'ne &HF§ Itlfa% @éﬁﬁ%eﬁéﬁ%@g& ﬂ‘la% hgbrf‘ﬁ)f u)p(;‘lirrlgglgy

strmgmpfmndtﬁoas trohhdeotidy selpeensel bisddignn dntthe asig seduehisdap

addi ti onal SNPs were

200

ol i (ROl The SR P1G BAEBFAE e dyention ot at least
botlt 19, @ecAérabllyiat & 1s

ot B o e TS D78y S A,

005 fQergnenginuriegtides inJenetln Ingoefresmeits, fohexa@plgB0 or more

: S T for.rs450656 SNP)
kR AL Tl S RS TS |
partiduéarly wbfub| saclphs fos TIROGheMtioh bOSRIHoRRE 26 Bsdeibsd el

allele of rsl 0885406 have an estimated rel ative ri sk

Pr? ng?corrparedtothosethat carry the G allele of
oPE] Egﬁ but the difference is not statjstically
si gRiFfPeiAsRIst-thenudsic apid fegmants e inventieplarcased anpubes

| . A

o e L T At e DR SRS o e

oligoavdiestiddsiihat ytaldianiadtaseaieoific mamies tosd ¢orgplomentdddstrand of
ont ols . and in a nore genetically
nocfROER B0 RelEs APpiCERP S m et inclodt A BERIS meleispsids, a
desc&ihid%mdl@lﬁte& al. ss*cd@{cta\zsm mwm oéfy i ca Anerica
s Mellitus study(23). he ‘Danes, all three
Var H § ORBHECE ¢QrapRitoy AaHoT P%‘l@&ﬁoﬁﬂ@ bequieseeabat hybsiftizes to at

I
leasggbsdglg ?g 'tflegﬁl 4 fp@@?ﬁtﬂ\f 6. _?5 n?rtdc & a"gf h ig&\(@%eal%g?‘t %ﬁ; ggzlogzs,_
con$c5’$ye rmcl-eoﬁd@sﬁoﬂ eﬁm'bllelc adtd\Roteclle. bWprishig dntiseAR In¥icleotide

seasbh 19?@@}54? ow ded gy the ot her two variants.
qlt r‘i‘ T ‘l{fﬂf’ tcqu‘t}la@‘rt tigot dpoter aggeqtst arpipbe poprimer
ripeikést 1008 Ssw e c !
° gglsom ation of glﬁlbg&ég ll'nocg:fktg irn 2&78%031%%%6 tg%%qm]tfgﬁdes for
exagpleome $2 (o mdleasides.slo other adrctsgBftpEobe or—*phn?é} 1s’lat71€ast %

dorefla AR ey ety ol Pt oo e he mbguons

nuc]eeﬁ’(ﬂa(h"éqﬂﬁﬂ:ﬁe ifor eldnke af 1885t BOGKdMAIChRD cdrtaﬁﬁési)eaé at1BRt 90%
dn\(lgléiolsest own correlate of an unidentified fis
3 n Of)eE agpeets ik fegpt Bivo | éﬂ%rﬂx even @mblsﬂselamely

hyb#i&izB2 235 thé2ons -
ybfifizigse miLonta s DuBolR siicheb Pr folife MRblomehd (13 fontiguons
Eur opean ancestry, where the T allele of rs7903146
occurs al nost exclusively on chronmpsones carrying both
allele X of DG10S478 and allele T of rsl 2255372, in
West Africans the T allele of rs7903146 occurs with
both alleles of DGL0S478 and rsl 2255372. This is
conS|stent mnth t he observation that T |s the

e o o o L e oy A AP o o o \7 _r
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Wil e the variant does not explain a substantia
fraction of the famlial clustering of type I
waelc@bas®8s t he popul ation attributed risk of apCT/&2816/000014
20%is significant froma public health point of view
Conpared to the non-carrier’d,- the relative risks of
heterozygous carrier of the at-risk conposite allele
(approxi mately 38% of the popul ati on) and honpzygous
nuclgofidejsgquenee b@é@n Tog probe ﬁeplpmpuﬁlaﬂlpmnmrses 4 labsl, gigd
gﬁ$1 o s enough
radlcgpsrogéq ctEl ?é%g%g %/ unblc_lle cf Plln?chcz °§ §!e}?°t?/€ report the
valThanuclais aa1dtny<piecdl¢s afithbatvesti@ssoh hathege described above can be

. L Cl osat te, W t the third tron of
iden el SRR Slote bfine SR e Sy Bloky Baba ssand fhy Fgocnce
inforioh ipk&vi@ddhEpein HIVED eﬁ%l@ QﬂEféiJHcﬁgmee@ﬁ‘l%é: iid[ d Afplified and

factor which plai‘/lsaroelnte Wit signalling
isolafegh by kg polymiesasp shainagaction vsing isyitheSit Jigonudleative pkmyers

s PRSIl A o PR IS S

desigred Bases], onmhicidotitles Based 6n S&Ju¥nHs @ﬁc&idmg‘@le(‘c&mg ®% the amino
cells upon blndlog to a cognate receptor

thin target
acid é%ﬂ‘ﬂﬁtlg%? proied hereing Se¢ cenevpl e R Jechnelogpr Priptinles vadi | y
AppRMioRs FRTREI Aﬁzfvlz}“%zdn%d "2 Qe R QL %?é&r*a}{ Presk %&Gﬁ%“h 992);

WAt si‘gnal in uncoup l es t e centfa ayer int
PCRFF0r0gaY; B-Geidets Methbdomd Hﬂ?ldregom‘.{ﬂds dnms enpl, eé(cadatdlc Press,

son GRSEAS L 1S A B4R LS8 b LA SR Y o,

Meﬂtom’a a8& Upplicaont 1: 01 YA OPCR 2&ds. MbiPBerBoif 2N L PFRL Qbﬁord),
so i nportant for fediating cell adhesion throug

and P %B?eﬁti‘i" AgR-892- c Besanidlaie erslé)molqwéesr@be RapBaerd eung cDNA,
T B R0 U RSl SR Bl B A

showed
Ghar@dttrmed@wrm&Asequeadolamalyms it was reported that three

& St FRe iR AR SRt i fng [Gess phath restion (LCR (sce
Wu mwenaad CRn&RR3:560 ¢ Ry, ]Lafhd&%l@n 3t al® %Qze%e izherhoﬁg'ﬁéé’e)

gene whi ch changg the reading frames used in t I"as
transereahon mea'aﬁw@on whb etghtires i NatbHcad.|Sai. §ESARATHER (@989)), and

it T LS PR Ry o[RS 91 A2y v g

(199ﬁ)jsant1 rnuciaicl ayldﬂa@msbqgmmmiﬁcaﬂr@l MASBAR e laas (vor Ns

ﬁ& T ge I .abet es, ly maturity-onset di abetes of

amp %at%) ve lé?fé‘etm ﬁ%aétlplbwaé Plae@tbpgpaém)anscnpuon

whldﬁ(iﬁlbddce 'E@th dik Ao SiEided RO (& Bﬂt&&bl@ %&deﬁﬁé\t& S&S%A)
in the pathogenesis of ty e II abetes I nc

as thp erplifisyinn pedics inrante aﬁaborlaﬁ@dr t@fiept, cxspemively.

t he rk ne fam Nobl e
(PRAFORE-A 08 Ouherd, Sete LandO2n, 200 hoble |y
for serebiihgd cDORY lipapeddrivet aen hudhbalesR3A in ﬁ?vﬁiﬁ%ﬁs 210X
orm%s not clear if TCF7 and TCF7L2 operate in

S TaRIe WPEAr rlerprepending elaaessanths guiied, DA can ablained.
follo%‘ﬁ IWG)&%Y&I gf Ehe et 'nps%ldt ,&EH bt Qeequg%: é"n@ %ﬁserl]' é)f both

i nc udln the deletion o
orlenrt@pelatoy (amocmghﬂz)e{i ﬁﬁethdm 18 Bi)enafydhacmw'&radmg framtedncoding a

1 ﬁ ﬂ ectal cell S(2<5 OS478 eS| des within
polypehy & 8F A7 2BRYOPHAS nwﬂe Y oLl Sokex bedizest paalysis of the
nuclédiaBeguhesesr dukleid fad m%'IEéﬁE§ Hlf ﬁfe%?es@ﬁﬂﬁvéxtt@ﬂ @aﬁ t@n king

i ntronic sequences 5' exon

accopplighad|usingygell- btgl’osawétoristhah@e @ammcrwlé/ awarlabint See for
itself; it is also possible that DGL0S478 is a
surrogate for an underlying variant that affects
transcription, splicing or message stability. Such a
variant is likely to be in strong LD with DGL0OS478,
i.e. the variant resides within the exon 4 LD bl ock of
TCF7L2 Several lines of evidence suggest an
enteroendocrlne rol e of thls gene in the pathogenesrs

Y . o . R —— . p—— e~
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Wiile this invention has been particularly shown and
described with references to preferred enbodi nents
wo b@casfossit will be understood by those skil | pdr/isodcheoo14

art that various changes in formand details may be

made therein w thout depari3d4ng fromthe scope of the

i nventi on enconpassed by the appended

clainms. References 1. A F. Amos, D. J . MCarty, P.

exar@planestmbrdbla biat!. , MedeckdnrStipping 54 L8l>or(atol;9 Mnual(2nPEd., CSHP,

T e AT S A G e,
19883§1 nAﬁﬂi’tl,oany”;l lﬁl@bﬁ%%ceﬂbé atH3AY af aldo dvaihble F390)1 }leﬁg nﬁclelc acids
Di_abet ol O%I a 30, 763 (Cct, 198

et
(Chqq et Bér ﬁé{zqme Res. Bs 492 R99D) ag@gcplygeptqges AUs sipy r&@se or s1m11ar

metlgélg Ibtﬁg ﬁb@g&%éd\%%gd%{ 1]% &8%%13,3 I?olyﬁ%the 23% l?%lg?lgtrede ‘
sequehcedidand f@hmtchaﬁcteﬂﬁed( Sep 2000). 8. A L. doyn et

al , abete Feb, . 2003). .9. Y. Horikaypa. et al

,@? 1SEUSS élP. i acEigrgal(eéil?s ofztg ‘)ent(gpcaln be@gpgcﬁ%ﬂ]@g e
1@&@ Whcd of RO FZEN St

o VS il g o

using cgsgplca]:synt_hesglag@) elgmatit ligatien re@ctg;n@ fusi@l @roc2Sdres klde's}Vn in the

%%\iagxa]i&ale %8%@13%%@3 nu%elc Emd a0l gcug?] (ee% agllsé:nltlggl}%g 8§g?\1@.}cfeogde)
can Md[bnﬁdallj&@mﬂtﬁﬁzedldeﬁﬁg ﬁeﬁ'elhllﬂz océ’tﬁﬁﬁg nudl&otidéé oﬂvarlously

dgee{as NUsse, . Sci ence 1483 (Mar 5, 2004). 16.
mo n‘%ﬁéﬁoik‘de lesignpd isipeiense ¢ o Rl qasbiose! thpmoiicules py to
1ncréa§é' the éﬂ%@l sta”o?ht:\{'a)f tHe duéfék%{—&li %e]n %ét%sjelg%rfgﬁsre %‘
nuclggpda[g}dgm gs phpspkoro&@‘tad@‘s@tlveﬂnd aﬂ:n&immsﬁ?mmeltecBnudétﬁldes can

be u%:pc&: tzﬁlte%gg)(g)ety, ﬁg anﬁterﬂ%? gﬁ?lgﬁag m@ecu&e %‘hlée WP %éélogwally
usin@pekprbssidn (620 Ito wAfich £nuddeib 2611, mWETShss Heh §8bdRfRd in an

27, 573 ( Jan 15, 1999). 21. R C. Lewontin, Genetics
ant155:gse e;geptett@gt ie. ,]_B%TA) tranzgang{/fr@g the inperted; nupi@mctchmnlecule will

otim et al,
be Ogglﬂ%tiaslggsgﬁ?g @ﬁ}n GJS\?&{% %ﬁ{%&?ﬁj ﬁ tNrf BPr unier, B. A
Ho déwe ancleie.acld sekioamees @naobeFimed o eorali’are Fith eﬁ&mnous DNA

sequie i PRSP o RIED B Mot Ot ALe Buaps descbed Bt

proUB@ Ssu@l@ as @ﬁﬁfgnﬂ}kg 'anci &scc&%@ Qf)late@ ﬁN:@seq%enJ%@bﬁfbssubg‘act out
K. Pol onsky, Engl J 345, 971 (Sep 27,

knmze @qquen% froel a ggnrleu Pﬁhe EuCIﬂﬁlaPMqu@ceSLmefurthbr blused to

derlgé%ﬁg%m&% tg ﬁg‘%ef?ﬁ%m o %(gg é%ﬁ% Qop {(%e&){ g0(§6%lg391$ DNA

imn3@ization tchiigidsearettasah antighi tebeise sntb DN AL brihodibd R elicit

. 2003%. 31. éo .Duval . et al Cancer, Res 59, 4213 (Sep

IMImANE jegpefses. gBortians ¢ fragmegfs ofithe eyrleniida éeqllsncees@@t@&@herem
d]tﬁ 6r9c% }) d 1

(andifle ¢ Y 1§§eorﬁi?\let'3 Ee@\/\é@é&ﬁeﬁéﬁs%ﬁ? br? use fﬁq{unjﬁé%s \% such as

poly]_lgdeotggge:(.gems FQQ@@)npl@BheSMSGQJEperaE be tiseelt toali) mejathear

resp % tg%tﬁ)g “%7@“‘?‘}&@%)%%@@_}30@7@@%% I%ngll(fglg}%%cgfe'gawnh genetic
dlse@hea@r) dddnitifly an mus@@m froi d faynut@bioleoal é@l@aﬁﬁmﬂl rand

di vi dual , Epr|3|ng anal yzing a nucl eic acid’sa

(i) ik Forgmsis idsRAEREOR AR Pialogital SERDE. dedditiomally, th%tmmcyqde
u%ﬁ@e@%'fﬁ{ QG * 20
9 he pr esegﬁ‘ééglgﬂ ca‘ﬂﬁe %?E%fdeg?f}ﬁa%l e&P %Ssere?(gmlgmamcpé’?wgpdes
for a@ﬂly@smwuzmon drythérepduyip@sd, lor ds aiaﬂ<teﬁssﬁor Assuddin wRith 6@
of Caiml1, wherein the marker or hapl otype conprises
at | east one marker selected fromthe nmarkers |isted
in Table 6.
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3. The nethod of any of the preceding Cains, wherein
the marker or haplotype is a marker. 4. The nethod of
waryead7oshe preceding C ains, wherein the nmar KBCT/T82006/000014
hapl otype is indicative of increased susceptibility of
type Il diabetes. 5. The méfhod of Claim 4, wherein
the increased susceptibility is characterized by a
relative risk of at least 1.2, including a relative
corrgspeikding palypertideris exmened e&hweqoastitvevqu,gi%n@g tiggue| east
d1ffe}?14iat19n o dg@%g%@ s, FHY nﬁ’éle g%gldge ?slcéﬁ’adm%ﬁﬂlﬁe used
e marker or haplotype s Indicat | 0 ecrease
as reggstepithd sdreening ind/yipdiagriosiis wseysekscr?ned‘ﬂammnd] ozh alfo be

. | 6, wh d bilit
o Bk P R SRl (g ReRUL HELET O RS THEln e o
diaghdbic Uskagg desckiBbdhérém. ri sk of less than 0.7. 8. The

met hod of Claim3, wherein the marker is selected from
t h&ig (@ gp reages kits) neplidfin rerosthods ofrdsm@gee ggmprise components

uefbi3A530 38 e thhods d3EHR KR AT M hne 16 PR Mbridiaion,
probas mopsrirlﬁlelfs:ab el!eﬁ:ribm% Eggg%é&i lalfgléﬂl 1|&bl|)£l @ plrﬂfndrgjl rfg%égloﬁﬁfw
A n_r ) ;
detegtion afdpeetydimploryls gasiictipenzyings (.5 ior & GO Rgle”
spec?ﬁd SiPnhAesddR 3380 dic® whith blndld a@ée?ed' d? t 8626 fnah%e)

i ndi cative of increased susceptibility to type |
TCFdLapetypsptide, nFans faztamplifioftiof] o] |nm:181c rceinprising awﬁ@rz

f
w3 DR 00y B
of 2 MCFGE AGEIER aid ar for ahdlpdigg ihe arSr®L3d d&Gukbsice JTAITERTLE

| hcreased susceptlblllty to type.ll diabetes. 10.
polyr%ﬁ%@ts Sprbed detsitnely; Tves aTnsc e Wigfox diaspasingcs susceptibility

q%%mabe&dcam irfRe %ﬁﬁeﬂrﬁﬁﬁﬁb@eﬁc Qélgangmﬁc&l@bdf%!r@ ibR in the
IS I N cat ve of 1 ncrease S sceptl I|It%/ to
TCHALB elucllewchcacb@tmlsusmgithe Tiekar@dGHEB4G8, Bk SNP 191 2200872 rs895340,

rs11§0RdRPI6% POt nta A0 Ardaralfs frar e
haplStpe el idmbid Feduenily pRsdnk idipRaivedual ﬁe&tm%-r Be MRdilRfesr who

Caim3, wherein the marker is selected Tromthe group

is susepsibla oy dixbetysa The prigps2an By designerlgymp portigns|of the

d
R T ke e dr8 A ICor de BRABAER, AT o 1
DG10S478, a G allele in SNP rsl 2255372; a Gallele in
534Q; | i | 1196205; T allele i
VE(?ﬁcgggfég@H@S@ﬁlr@: :2 £27903146 a '? al |ae|: |enI "
r S| 2R3 A6pecPbf B @ﬁh&@ﬁ&m&ﬂé b %ﬁé@&%@ﬁl do%sﬂr&@sl &o%dlﬂlﬁg a

of a decreased susceptibility to type Il diabetes.
nuclgiseaciremplegules d@}calbnd @em\mé thesi gpmflemerds thereof éDrIBCEOYtlon

n.. ence
ther&?j O@Z\ei I‘gg—ﬂ’lﬁg |8}cr:1 | e/aev c():¥°r ger eagjé%fgsssbosnc‘ee Fof)o’lnt 9 E}w}t‘l&
sequeyipeod the dhiv@hab® Bas Hebn inkBRedibitdwedseodr atigdng delentdiR Adused
the marker is rs7903 146, and wherejn the presence of
heren, dhexferra|” estor reteaig pawcleis acithmelienlpcapbleieitranarasting another
nucRISEREPL! Whikh it)ha% Bedn/iRfkel! Ok to?sfefltér is ngatsmﬁcp’r which refers
assaying a sanple froman 1 ndividu d ct &
to agredepdaubid strapded DN/pkop intd vt aksljtionaEDNiAsegmentsickn be

es.one or nore re ent s cti ne
tigafed Bl S8 o4 ST BE by o, WaS i one N g egents can
be libefed lizto tﬂ@vnéﬂfg%n&hé Obrtdeh fbdtoibare Hpebigion aﬁtbﬁo:ﬁ&% 8Plication in
markers i s, selected fromthe grou p.consisting o

a hoemecblsmpsw ich theysaginroduesi e 83 hectenial veatosdpgmg a bactenal origin
rs7901695, rs7903146, rsl 2243326, andrs4506565. 17.
The kit of Caim16, wherein the one or nore marker is
DGL0S478 or rs7903146. 18. The kit of Caim17,
wherein the one or marker is narker DA 0S478. 19. The
kit of Caim1l7, wherein the one or nore narker is
mar ker rs7903 146. 20. The kit of Caim19, wherein
the narker isthe Callele in rs7903 146 21 The k|t

B Y " -~ - A - ~ A
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regi on conprising at |east one marker associated with
the exon 4 LD bl ock of TCF7L2. 22. A nethod of
w@s®edsiosyy an individual for probability of reBEDIERE6I000014
a TCF7L2 therapeutic agent, conprising: detecting a
mar ker associated with the-é%on 4 LD bl ock of TCF7L2,
wherein the presence of the marker is indicative of a
¢ r.obabi | iqi%p,of % positive response to a TCF7L2 '
of rEpliGaLpR ARG EPisgyas|mammaliatgectastn §therrvectons (a22nonwpisomial
mafBfli | I Lsting of .
S aers) s LBl RSk A R GRS f5Bh iioltion mto
the hestgel 609, thersTo @@ rawljcatesll d3@ilE thedost gendHO6 Bipreddon vectors

f im 23 in th k [ K
ore SIS clte e BhEiesion &1 Finee B ey s ppegetly igfed. In
genenal, [cbredSdn SedtSrsiofBtita ih ¥eooafbimnP DA RIChAibNesre aft%ns in the

ngozi ive response to a TCF7L2 therapeutic agent.
forrod p o FSTWeehithe Imyentignes antended éo inghide suctsothverrfosms of
rSE9R , | P T allele in
ot SHTRI-A0R LT Pt [ ERGRER e Bl
adepoiuseyand adeponswctatedaviiiGes] it béres apavdles fag@ivhs, 26.
Use[nocf a TCF71L.2 ther alﬁ?gl%lt i c agent for the manufacture
8 HEH ARG TToMY R PrieREecters offheinventimaesmsise a
nucBic acld eholsealedf the AvehZh inW¥BHE kilitdh o}—gférlegsl%nl c\>/f| tPg:/ nlilcr%eic

‘{ herapeutic agent is an agent that alters ac
aciq welegye in p hagliceHg Tivia momy that therecdnebinad orpiessigatdvtay include

f i in the, TCE7L2
oneZp el AR AL, Lol BBl A5 LA et e o
expsmsiof,ovhibh isroperublyAlrindd (3 2l racRRAENGE ubhR b Lﬂ%gérﬂeg)s%d. Within

DEﬁ(DE GENETI.CS EHF. .GRANT, Struan F . A . <
2 SRR SYRISHRR EGIRF TRRSTalty Hipkediom CoperatiyelydudsT! & intended to
Mhriirhsn <130> :
e Re- e oo i St R Ml Spdiopg n e
marggr whichpllgwe feriexpppsion 01 teeuclkb6tde £qusikéQegPat anir vitro

' .< 1 <211> 74930 <212> DNA <213> Hono
ror oA A T i S RSRGe Fovtoige Steidbesd o te
hostgtipaThatetmC e glagaarqlcnae Tk iddhded 9o %ﬁﬁﬁgﬁ&géters, enhancers
ttftt gagctctatc tgccagtttc tctafatatg

agaaagaat a ggt%_t o ay]

andfgf?rﬁ SESEQR Gantraf elgugnis A¢ g anelyedanalationsigoals) timh regulatory
cQit cpagaatttca .

<oBBL % RECOL It 5814 0 LA RARE PR SRl

Metﬁg@?at@?emolg%)gw?wmadfm?ggmt $91 DREG0YC IW) I8kEaAkGHE A

ct ct gc ct.a acat gcaaa, gggagaggca

o N b T T e M

maryagpgarhios: dellang s avHi halRRE SGeskioh 3¢ ﬁﬁ%ﬁle@ﬁ@@@qﬁg%% only

. 420 ggt aggttcc tgtgtctccc Egtgt aaaat ga aagcctct

In Cer{ZIR %ﬁ%?s (eadisstatpecBregdeignatgquencey)t tawihaappreciated by

- ag. gccttgcacg 54
BB o AR AP0 PRRE it et

as theoahotce of thye B880cd ctodtegemtforhegiag! the B@epﬁté{?tﬁg@gﬁ of polypeptide

.a aagaa aaaaagccag aacactttat 660 aaag
de“&%ﬁ 313‘&6%?’&?5??’& Y%??}t* 6’? thedpvention gan be infraduced into thostoels ta
th ra@hdetgodbti t.caa .
e ol S TR AR B0R B AARIel AL AR H hucteic acid

molg@ileyse desseibed hergligagt ttgcggettc atcttcagge 840

The recombinant expression vectors of the invention can be designed for

expression of a polypeptide of the invention in prokaryotic or eukaryotic cells, e.g.,

bacterial cells such as E. coli, insect cells (using baculovirus expression vectors), yeast
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t gggat gt ag cactagactt gccttgagtg tctgcacaag cctttgatgc
aggt agacca 900 tattataaat aggcgcgttg ctatggtgag
wQ@adogasmgi c cttgcttgct gtgggtaacc 960 ttttctackCT/1S2006/000014
tctcggacac tgttttaaaa cacagcagcg tgatagcatt tcatttaatt
1020t ggaccaagg t ggggt agat -gdaat gttga gatttagatc
taaaatgttg ttgtggtgtt 1080 tcagggggtt ctggctcacc
tagtactatg gaagattttg cagattgggc ttcctcatga 1140
cellsiqrapammalisn cedls a§aitehle hett seltsegadigcupged Guthgyin Gomigely g
ctt ticcece te ctitce .
R R e N o R S R
vitroy &g eckemprausagt Tapangderaagilitoaggtuémges aclT golyaganat gat
1353 %@ttcctgﬁ; ag%gcgtttc ccattactgt Iaatﬁa at a .
aa§ReWST ppeetqidhe fvertionpestams 42 hest eg%ﬁ B §higy @trgcombinant
expre@BnGricior of tHeGial QaRRAhat BERAGAEAIRACPRE 89908 kF 481 and

. _Ccaggagtgt tttattagtg attgtcctcc tgcaagtttc cagggtatct
recemepntpgtcel bG0e usrdtiggethangenblythetait i it eayerdtgubthat such terms

t catt.caata 560 cagagcagt L.
rofe R SBAG dhe LARUA njef BLRERAT 1R Rrod 2R PRR b rengepy of
suchl6ill. Bxegiseceghinangdifitalogdna dgagas sacckedif@ gédadtions due to
ctaaag?ttg ct aaaaaat! 1680 agctagttgg ccaggcgcat

eithqy g enygeamenatiailyences. stgupyoseRycnanne: infagigbe identical to
the (oG BAR1HOI40300GE8 RARYICAA0. BLRRAGA AL BFRAEA! 09°
00 dCaaaal C gggc

aaaaccctgt 18 ct ctacaaac aaa agc
at gohagyedteaant poantygirakpryacoagokagoticall. tRyggganple}a nucleic acid

mol S e B GRS g lrose) e PRIiA GAE (egagk QU haTsect el
yeast 6f @b@hfafian tad @acH ACHIARE hahdRAbRAR LeIRARBRF] A0S cells).
aaaaattagc tagccaagct gcttataggt cttttacatg 2040

Othejsuiahie bt cells are knewn tq thasmskillpstindbs athcgt tt ccgt act cat
ct C a.
R A R R A

concativiaj gagsfonh g atnowatans gt tedHngigiet.Cc Ag ub@Dlicgeih] hadaingCcC

.. 2220 tatfttt, t t tct ct : tct _
STl (b Do Biended Ittt s ° Jants of edgeconized
techffehéd 88 Htfo dGenE Gib S ARM IH3Y hﬂ)l&ﬁ%.%% GHRAY B2 host cell,

. .agttgtgggc cagactcgga ctgcctgget tgtctcagca cctttgggga
lnclwg%a@ql‘u@@cp@m@t@ oceadtigy ghloaide gogurraytativn 0By Hetextran-

aat _cetgtatcca 246 t t .
meddid B Ao L R i B GOt gl dfod bl pmstmine
or tr2isZéttigg hogalellintagbeioahd af Sanfiradie *¢ bl L(s@H8R 486 bfRr laboratory
nﬁmg%ggggcgga t cacaaggt c 2580 aggagat cga aaccatcctg

‘aacacga tgaaaccccg tctctatgtg cgtggtggcet 2640

998 GhEIE FrafifeCF A0S HarihGRPARAL Gt fs%g%%g,adeg@ﬁﬁigg fS6:5he
aacccgggag 2700 gcggagcttg cagt'gagccg agatcgcccce

exprgstiqyeeectas end geusiggyngechniape ysgh onBz6dedl fadiontof cells may

. . aa agaaa agaaaa_ aaaaagaaag, t ccc,ctcceccagg

inte 3346 PYAEARE%D RO GuEIPG Al crtet BOUSILY gu sl thess

inte @AY LADE Chdt AGRTEE 6 sBle B0 nfatiae UFI &5 r8BAKERBGD Ghtibiotics) is
ctttagatgg tccccaccat ctagtcaggg cttgttacat 2940

gen%e%&%eéwdg%@ag@:b@%@elg@ﬂ@mw aletgem etintayest.gBeefgrede ct

Lg g . , tite ctecttgt

e e et i R P b, Sl

hygmogcincingahethoirogie dducléic act gatagalsa cataligoatel @€ tlated can
.3120 attcctga aacat cact gt gaaggtgg .aatgagccac

be inffigedlinits Bt rel odh erasegecanaYdcge Gaselegue of the

inveBH6FABANHS hR6RIbYEAG sEAHRRAUEERY (il g&ﬁgﬁ&ﬁsé%éeﬁ with the
gacctcagga tgggctggct tttctattta tttagaagta tttccagadg
gt aacctcat 3300 tggctacaaa gcatgtctga acaagagctc
cgttgttcat tcccagccct gttaccctgg 3360 caggat gcag
actccaggcg gcctgttggt caggccttgg actcagagag cagt gaagcc
3420 tgaggagggg tggggggcag aggcgtgagt ggtctagggc
ctcagtccct ccaggacacc 3480 ccttgccaag cgcagagaaa
gctctgccoa tccgtccecct caggcagtgg gattgggcaa 3540
cctgggaagc agtgaatgtg cgtcggtagc atagattcca ttccgcacgc
caccctcgcc 3600 tccgeccceccc agccctggga gggatgcatg

e o o o o Y YN a4 a




10

15

20

25

30

aggact ggac ctccaagcag accccctctg tgactccgga atgcagtgtt
actctcttat 4020 atttttcttt cttttttttt ttttgagacg
wQ@agbaswaxt ctgtcaccca ggctggagtg 4080 cagt ggcERCOIS2006/000014
atctcggctc actgcaacct ccgccctccg agttcaagcg attctcctgce
4140 ctcagcctcc caagtagct g- §®attacagg tgcect gacac
cgcgectgge taattttttg 4200 tatttttagt agagat gggg

. ttttaccatc ttggccaggc tggtcttgaa ctcctgacct 42 60
ntrodyced pedeie ae@g@@l@@g@;@a&bm@@tﬁg@tby@;ﬁu@ sdedtion (e gggelip thaghave

i t Qt-q44C I at t.t a t CCCG.
incoffAEA TR Ittt GRACEAGINEAE Y ERRETS fio).
tgi%h$ﬁmgﬂoﬁﬂegmgmMOn}mmhﬁgapfmﬁnﬂafEi?g%?%ﬁam@agﬁnﬁﬁbukmw
ccag a ggacctggag aat, attaacaca
can B P R R U A G A0V BERLHa 66 iy eeardingly, the
invefi€ioh Glrdk Groidid a@thdds fBO8B8EGES ngl?gﬂgﬂg ngiﬁg tl%echost cells of the

. 4560t cacttgagg tcagcctggc caacatgg aaaccctg
Invepgpnc Ineneaspedcthe sthodspamriseyuiiygos thethpst aefitafgnvention (into

: 1 t 4680..
D e G o SRR b TG RBLREG e iiemiop baeen
intréddygedtin aagitdbld thedivhggghgrdt tm&;&gﬁwistﬁbﬁicé&ﬁ Bfanother

a agagaa .aaaaaagaaa atgcttttgc 4800 catgggctgt
asPe&ﬁ%@? %@?@3 fy PP’@E%{%eStl@é@e}ﬁ%? golynertids dipm grgcmdglanm the

host43f0 tcagggtgca cctgggctta tcgttatctg taagttatcc
cagcaagcac ttaaaacaca 4920 gtgttggacg atgaatcccc
t ct acaagag agggacaggg caaaaacgac acctcttgcc 4980

AR IO Cooel i Tt

gc Folycl@alandvaRs asd6r 498646a ahtitvHRQ thAPLEEEIY bind one
t cgagac ca%cttggcc aacat ggt aa aactccatct ctacCtaaaaa

ag
fomsq%@e BeupRdusibuhpeit drrcefherdginy g€ the aeneprodyttagaalso provided.
; {cactitga

AniESaRS M onso AANRNIELAR vire ) pHRL RN R IS A eh SR roference
gengpadugdbagcontayy gogedpmoadigdgat sites. thetieanntbad@ararsd
hmﬁaagiaagtﬁg 5340 .cagct tgﬁt gatattta, gaaaccat aa

FALL mﬁ%&@%@gﬁo g %%%aé@@m@@w@liy petivengetions of
imnin8globaERehoflcle ;3G Ab1bEM AR AR ftahCiHLARAG I BEALLL

g

54 60 tcctcacccc cgaggagaaa cctcccttac ccattdagca
specificpdly béndan antigent AtrelegHe that speciftpely bintls eapdlypeptide of the

: [ { Itt at t ggt at, 558
inveh @983 bBedE W b P BRfeaeRife b2 Redfnaieh bucgge o
substattiaHpgidtothdr4bbleail dagtsainplegt.ag e didlbgidd GR@bRY Shich naturally

Contpattcct tt t,tggcca a taatatttta 5700 ttgtatggat
Hg’%‘g@%ﬁﬁ EY%?F’P t-a fﬁgd £s ?&I&?@%@Q&;eaﬂ@@@ﬁm R‘EEIOW: aacact
i Bl
R catttctce Q?SSIS% at agtg gs?%@ﬂ%%%@%’e@ggﬁ%ﬁa&gbe generated
by tigating e aatibedyavidaen gizyntesaciabs pepsing Jha detegtiob BRI ides
tt aaacett .tt.ctotgatg taccagitgt gttaggcage
polyERARFdns ARG liidtiet i Pl onff et iy aton. The
termef an@@ichyihl anibadyasty et lohAGSABEI O 1 BAY IS IS herein
aggatcactt g%gcchgga g%ttgagacc agcct gggcea qcatagtgqg
referg 3@ o PaRwation eiantihadamalegales it eeniaje aulyame gpetiesaif an antigen
; Gt ; : tga. C caga .,
bindHLdiRApiHe Sﬁﬂgﬁlﬁfog tréa%hﬁ%@v@th%%%%tc a&%g%%%c(%%%@il&?pnde of the

_ tcacctaagg tcaggagtic cagacc

invegiey a&mmcggzlcanﬁbai}t canagisitiondhss twpishilydisslay 0066516 Bifitng
. cgcct. t aat cc ¢ tactcaggag .gcttgaggca

atfn ) g P B B el S G et B 00v gt mgagroace.
cgapyelopal aGib6diks SAe FrESAGE S BAORD; AR

.Egigog?ctcaaaaca aqtgaggggg aaéggggg??satgttggg@@%ng%

suitablecubiect With @tdesitpdgguannegen ea.qulygtde ofthe tnvtaim or a
t agagat ggg aacccaggcc tcgggccagt gagtggaagg 64 80
aaactttggg atgattgact tgggactggg ctagaggtga agaatctccc
agt aggcaaa 6540 gttcggcctt acgttttttt gtttcaagca
aaccacatca ttacccacag aggccattgg 6600 tgagatattt
gt aagtctcc tgacagtggc tggagttcgt tgcttggttg ttgtttctct
6660 gtctcagccc tggagat ggg agtgaccacc tgctctctct
ggacagaggc tgtccacgtt 6720 catgcaattc cttggacacc
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cccttcecctt ccccatccct gatgagggta gggagcatct gtctgcagcet
tcatcttcat 7140 tgtctagggg ctccagaaat atctgtgagt
w@a@mbaamsi a tttaatcttt gcctcaaatt 7200 tccagt gect/1S2006/000014
gt agggat at agct gt gagc ctctaggagc tgagattttt taaatttccc
72 60 acttaaacat ttatttaaass9attttgtgct cagcatggac
taaggacttt acattcatta 7320 actcatttac agcttgatcc
tatgcggtgg gcattcattt acagaggatc ccattttaca 7380

fragoghighggaf gTaggoibady tiker g igamgized tsalsjgtttcay be atohitd@d ager
tcatc 7440 gt cC ca a at aagcaaa
e ARG ool b e B S 2 30 A ARRRN R oy
(EL@S@tlﬁﬁ@qﬂm@dlﬁm M rpHED AE deiRd, thgéh%cgﬂ@ﬁol@&ﬁw afetd
7560 gggtctctat tatggcatca agaaaagat ctttc
agam@téhfgﬁ Ypeptislgsambe t&pgateﬂefz@nélsmﬁmmabge &t @géh@%@od) and
{ {
fort R v O R LR o E A P AR R 0 cbtain
the IpCcraaggatAtandPpopagatingt dfteg datiunization, 20C agggche antlbody

t { it (R tt, 780 t
titers i b DGRl G5k B abages SOo0S Sehecendgee to
prepbRORoAGISEA Ghilib BGUFGHNHE tedmidifel aah &4 ﬂ@c ?ﬁﬁ&cgna technique

ggcacct atttccg 7920 gccagtgatc agtg
Orlgt;@gy gy qytand Mabptrin.t bagete 2§6t49ég<t965(g977598©e human B

cel1 B gfiéﬁéﬁ%%h%ﬁ%%&?&%ﬁf i Bl el O LD B

hybﬁ@dirﬁi &@b@lhué (Celgangt, M@@:@bﬁzhl@ﬁtfbo&’ﬂe@ 028 Cankdrd@rapy, Alan R.
. ggaccitgca a atttg ctettctg ctgcagg a gact gigctt
Llssgl%éé kecRgal % QERA FRchBiaBes: ¢ g3 deigryaduecing
h bﬂ&ﬁﬁ?&g Ll laio%t SOELeAlY @ﬁ&?ﬁ%&&@s ﬁ;@%&g% (1994)
tggtgtggtg aggagct gag ctgaattcta agtggtt
Coliggyatualt, 4eds. Jalahy Witeyt & Sons; zimg,ﬂljm Yatrlg,tNY): cBuieflc anantrmatal cell

ine SRBRGH0 620y S 8 g OB R E R ot PR From »

marﬁlﬁ@pﬁtﬁﬁ@ﬁﬁed Wi gh ahinanhdh Gk Géiciﬂﬁeélﬁllﬁﬁr‘éc@rﬂ&ﬁe Blih&8 8dieRSatants
4 60 cacagctggt agaatgtttc tcaacttg ga gccaat ct cc

of ﬂzﬁ Tebwng hrbrifpizacesdls gty sgmzoed totidepiitn g Aybadueprgdecing 2
mortk SR Ak thol AR OASFPROLRARERTA hAHERY. 01 Cato

tgatt ggagc gaaa aaat aa cat gaaggga

ggtArtygofate nBifs vedidinbivhtpgotbedls aﬁedcfg?gxgmggmghcggais and
. { t tt
il ge e ke g At Aptieq LrdPaBUAG5 SeBaantes deacgardlgg
antiBd @05 i C%ﬂe?ﬁﬂ& of &8 ihRALS(s6& AR CHE IF5LRIR WD Fnmunology,

ccatt act 8 cagO 8820 t aagct gt ag agctgctgcece
supna; Qadfeg efad. » éfggge g@é @déa'aﬁt R kawethaygean@88m! Antibodies:

A N RTRR B8R G e PR L B BRGRRE LR R S

York 98001 ald_drae] Y&Z@ o’aBzoi:UWaig 46874990 RI M &GEVE, the
caagatt ccatgttggt ttctgttggg cctagagtgt cacactgaga
ordigagly SKaiedarer Vil apprectehatiheig paymany Y%}@%@% ch methods
thatQHoAREAG6E uslfgct ctttg 9120 gctgaaggtt tttgectgea
accttgcatt gtaatccagt gacacctgac gtatctgtaa 9180
at tAltearnates tauorﬂpana@glongrtlameﬂ antilaclyesecgting hytaideamgat gat t

ta tt C aaac aaaa C
mor by ph R oR Bt e o8 3000« ARG solated by
Scr&ﬁl&g%g@@hﬁblﬁﬁﬁ@gﬁgﬁfaﬁ)rﬁgﬁhﬁﬁﬁ%@(ﬂ)ﬁﬁgﬁ)%? @&? agaﬁtpdoa%ﬁage
9360 ctactttttt tttttttttt ctaaagagat cttac

displat Weraiyd sethahe pelypeptide duthgreby zméate @n@ug@giob}é@d&gary members

et AR PEB IS AR B o GRATREIE) 00N AP RV e

contnggrcinlin awalaﬁl'ﬂ(@ gadlad Plggaadia R@mﬁb:b&ﬁt@h@g& Ah@bddySystem,

tttaattgta aattgaatcg gactaaaacc 9600 tttccaattt
tttcacatgt gaagacatac acaaaagttt tattggaggg ttgcacat gt
9660 gaaagaaaaa gggagaaagc aggattgagc agggggagcc

gt cagat ggt aatgcagatg 9720 tgatgagatc tctgccggac
caaagagaag attccttttt aaatggtgac aaattcatgg 9780
gctttctctg cctcaaaacc tagcacagct gttatttact gaacaattag
agagctaagc 9840actttttaga tactatataa tttaattgcc
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tagtgttagc ttgtggatgg atttgaggct ctctgtgctt tccccccagce
aaagtgaata 102 60 ccagactttc ctattaaaaa aagtatttta
WO RaobtismgRg acagggtctc attctgtctc 10320 ccaggce@mEs2006/000014

gt gcagt ggc acaat catag cccactgcag cctccaactc ttgggttcaa
10380 atgatcctcc tgcctcagecodhct cttaagec agtgectttc
cccattctca tgggactttc 10440 caatccatga gatactttgc
t gcagggaag ccctgtctgt ccaggcctgt gtaatagacg 10500

Cata&t&N@-%g’a?‘g)Og%@nétt@q $trajegene Surfé AP PhagegDigplay theit Glatad ag-No.

a ag cceccatccct at.t t
24008 SR IS AR SR SRR P e e
in geinbgagigg atn? 15crteé1?hg ta?m‘,l_*;ddy:ﬂfi@{adyggbi‘%x? c?@ :3 g@ﬁﬂ?tﬁ, ﬁ)f 52261 OO

A s aatagta tc ctta gc gt gcc
PateP‘?Itg %1%%t3e‘§59g 3&@&?@&@%@%&0\’\/&%? $419¢ RCd RubbicatiqsNo. WO
91/19278 PCUCPibicah SIIRIGAD 99807919 PRY BIRLESAPRE. WeP#H1 5679, PCT
at gaagttc tctgtgaggg gcttgaacac aggttgatag cgttgctggt

t
Publg jor Ao ¥ O PBH18B8,CRE ] §ublicgtjomNga B2 824 148 PATPutgication No.

woRARGELE AT PAERGHHS Mo, HOITIBRN Fidhec 20 bR Hdioiaey -

T oy DB L £ . AnaEA. THOBEBAGAYS| GBI D Huse et al,

Scicp ity 34 ox1 4 0BG gud STEds stgtly AAGdats 485 134 6693).
9a0QaRfoAdty, GbaHRhheR InARGHLY %{C :as 9peeft a%ggntu%%?%{%&l tggg

acctaatcct” 11160 ggccatctcg acctcc tgg
monpelpnal @atibediey, samatigiag bbthdogginging nbi22ehag @oititnik] which can be
cctgra at gct.agc atttt ctccagatat tctacggtta,
madd 55k S Fr R T iR b o o tooes pEge Tavention.
Suclagldiegaag@htgbiiced inddodidd InRidalsicaa 88 Pﬂﬁh@&ﬂ@}gﬁ@ombinant
t cct aaagt taaagaaaat ctgcaatgtt ctttgtggga 114 00
DN4 ¢eshnigues povaniechegaa aat gagggat tagat gacac ttgagtagcec
tt {1 a .t tagtltactcc
at o Y H0aR2 oBRRRARNLY (¢ HbIHbuLTHREED £ be usea
to isbiptet oyl gaeptigy aftimdhreantion by ktanddrg édhhigiued, 3aéh 4seEGhGECCa

chro AR A T RAp R oo 20 §alere) er g eihe gdeibtonn fucilitate
the ﬁ@ﬁﬂmﬂnﬁiﬁm@@ad@%ﬁp&% hild bAeBanb@Aghily rb80ced

agggagt ggg tcatagtatg gccggtcttt ttaaaggtga aattctta
polygepitde£gpreasetiz hogt ags ablmeptoyer, emgutitodygpeatic faaqmiypeptide of

. t t 11820 t
the ARSI be LR D BRE R gt BBEE T Pl aca
supei:ﬂ?ﬁﬂ,t cgctit;aa?gm?xtje)t if @i‘(ﬂiﬁ‘- g_dg %igh%at@m @B&ﬁﬁnf& %ﬁcﬁﬂi@t@ﬁi of
cligc a tcctlfaccac caagcCcCa tctcac C
expr%%%aﬁ%é@@%@@&%g genaibpdies %@tt?eg%se@ 3@5@%@&1@@1& to0Btor protein

t C
e A ok G100 S RORIEE £, 9 Ky CSELAR 0

efficgernelca giaien treatmest wiginverc tYggngbody ka 12Qogplbd t@g tiétgctable

tcetattt cttctectcc aaaccccqgat ccattc ccccaccctt
subsHhER BhiteE i SR ERARPl el grier e a  hacet g various
enzyinGa] Sivkthétic §oopg TrGABcehe AR RN hintifdeent3Raali A8 @uminescent
actgggtatt tttggaaggc tcaggaggaa cgcagagtgc 12300

matgriadsy gugoagticmetssaly. Esagpkahsiitbleengraecinclude homergdish

: t t cccet ct. aat
oSS A BB L SO SRR, amors o
suitabdcprosthejregroup campleges inclgdastgpeividicbitaandaviagBRaat ga

12480, aacttttatc gtcactgct.g caggt actttcattt
exargTEs O LI GE S A TR AN B e enes peregeg fuorescein
isothi6Gang6,Ghbddndaaaatiislotddt RUBNRE Suslsast, 91913%1 &1%@9& or

agtt aataga aactttgaaa taagaaaaat gcctgcag t aagt agaac
phycosilyEs 48 €xanpeef edyoincswatmetedelingodes lomamd; ggtmples of
ggttggttct cagagaagtg gctggctggc 12720 tgggttacgg
agcccacatc tctaatgcct tagtgttcaa tcattaagtg gatttttttt
12780 tttcccttct cttcttttgg tttggaggga ggact actct
aaactttact cagggcaggg 12840 tagctcctga aagggctccc
taacctttct ggtttatgac acaaagaaag tttggaggta 12900
ct gggat aag agatggcttg ggtgaccccc ctatcatgcc ccctaacaca
t acacagcaa 12960 accaaaccaa ctcacccttg atcatactcg
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cagtttcttc atctgtgaaa tggcacagta ctaccctcca ccaaggatga
t gat gagaat 13320 taaat gggat gacaggtttc atccccagct
w@edogtiswei a ggaaggaaaa actgtgactt 13380at gaagceChIS2006/000014
taggttgtgt tcaggtttgt atgaggcctc ggacttcata caaaggtatc
13440 aaagtggcaa accctgatcélagatgttttc agttcagtca
gctggtcctt gagcctgttg 13500 tgtgccagat atcctgacca
. . aagaagctag atgggagctg ctgtgttgtt ccttggggct 13560
biolugeingsgantguaienals itpludeducifrasgglugienn, epd aemoga: 219G gaPlastod
. : . togg #EQtgegt aga gacatttagce
mnwg#gg%%%gﬁ%n%?%%g&%g%%;agtcgtgggg:q3680 t ct cgt gggce
agabgpteaay igantjon stitoy Amstaited by thedall gring dxgmpbfigatme which
. 13740, gt gac ag tcatccagcc caacatgtca ctagtgctgc
is nof tepilefl 1856 BRSROARY 23800 gt gt gugugt ot gt gt gt ot
cctcttctac atttgataag gtaactcaca cttgctgccc 138 60
ccat gatcgc tgtgggggat gcttatctat gccccagtcc tggtgttggt
EXE@@EL&@@A%BJNBQZO at caagattc aggcaagat g gaaaat agcc

ct . - s 0, t
gabra s et iEAane aa Aakeh B iiscfil el /il (o2 -
formbAYAT R0 ant gegoeorifation aisl ggt}@at[mmmgh simeegoint
tccacttttt cttggaggag 14100 gatgtgttga agaagtcaga
assogiptian ARAAYHS RS ¢ defie Soid ﬁle@@%t@?ﬂf‘g@argfaﬁt‘%eg ihe1 g locus.
atatgtcaat acattttgct catctctaaa tttcatttta gagcctgtgg
METHDDY gt gc 14220 at ggatat gt gtgcgtgtat gcacacaaaa
at aaaaggaa atatttattc ttatgaataa 14280 gt at agaaat
aaattaattt ttggaatctc aaactatcag agacttatgt aataaccaga
Leelandimephgcaggect g attat gt at g ggcaaagcat ttgtgaacaa

5 L ol R B D0 SRR Bl 5 s o
i€l ; t iafocaed avi) 1
T e
ldel’lflgﬁlf:Sgﬁémaée wit &osé@ma es41p QUIH; ncqug%ee@@pgy were first
encn?g%g (Bg%é bal P bQEEAOMuBeaE, haht b tﬁﬁpwgyggg gggaﬁqstg).

cagtagtgtc tgctttgtag cgagctgtcc _
agdar tye studyy @480 typgtit dishateOpaticniganmye idgnahed whgaieee diagnosed

..cctcccactt t ctcag ;aaagaat gac_taccet ct 4 .y
et i e todk e 3ol Peo PR IARY OPfe pOBE L ERRls Tk Rbppipion over
the st B0 g&drs 6r d4n20f tw@imape hbspinbiaReghiatikicvegthgpasd 2 years. Two-
.ta%% gaggt gaagagggaa ctcatctatc 14880 aagat aacct
thirdsqlt 3@9@ @eeergwe agepiepabiag apeutdelf of ﬁted%%’u@&@E eEkpqwn type 1T
i B P Bl S T AR T BRthied forthis
studygaghift abepeadtonaate gixcecdgd) 80%t JHpavmatagtstio tlye stE@6Gisited the

R e T

fast B3I AGRCAGCIIE HIAAFaH et AkeA @EREonk2b8RUAE SR ohidnd age at diagnosis
t gagt gcaga acctggcgaa acatacacct ttagagggat tttaggtacc

were SERoled; %lgeatgg%llgg@@a@zmﬂe@a ity vERre gtatgtlef@éals escribed in our

R A B TOORO LA o

configiaed gpsgady plagatiing crouglapielvat hgdrab@gardg anedigion thisiérg, and/or
t

nevi gL ER T e gy PGyt oraate afghelss gatents, rporting

of tRELG DRI R IBAALHFiRS 288R S EHnEA QEAERE 1RELARLALAI were
15540 atttgaagcc agaggaagta tggggictct gtagactcca

curiggdnrggedwithtinsudin avere clagalal asdgyiagdmed! tiphetgyifdhty were also

. gcagat t aagtta, aagtitaact gttcattcac.1l 0o . .
sty PRl bR gt B EP el REs Pl G an B maiagiy of
patikfig oh @@elidatidd XQ of] lidosalowvceing agaagald @apt s@all @6rtion (9%)

aggtatgtca tagaccagac taatgaaata 15780 acaaatttct
tttcaaaaat tttacttttt gtaggaaagc ttctctgtct ggcatttttc
15840 ttctcccagt tgtgactcaa tcttaaacgt cttcagacaa
ttagcataaa atttcccaca 15900 gtgaattgac gtatactttt

gagggttcca tttetttttt attttttttt tcttttgaga 15960

tggagtttct cgtcacccag gttggagtgc aatggtgcca tcttggctcg

ctgcaacctc 16020 cgcctcccgg gttcaagcga ttctcctgcec
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cgtgttgggt caaacaggaa tgatgaatgc atgcatgaat gaggttctta
gcgct gaaga 16440 cggtgtcata ggtggtctac cacgccgcct
wQ@adoeastoeta atggcccatt atgaatgtgt 16500 gt gct geemis2006/000014
gccctcccac gatcccgtca gcactgtgca tgttgtgggg aggtgctggg
16560 agaaagactg ggtct cagaabZyat gggttag aggt gggt cc
ttctctgctg ctggctagca 16620 gggtagctgt ggaggggt gc
cccat gtcttaaa ttttctcact 3gcaggg 16680
TrequItG dng :510 or ]@}g@ft@ HBfipgnessg gtdéﬂélfltlalsatthft agnosy{gne 1§ diabgtes and
imp&eQ GLSACAudRL Hrd) s FAGGH & Y %I'lféa‘g%g%b}} h9 AIRAIRGR Diabetes

ccctctcecccC ttgatctcga caacccctita gcagagccca

Assepiigiipnt Gapert Cagtngities biy t@@mgmisisgmdﬁmﬁ'ggﬁbmoﬁbgabbtgt dBllitus

55 AR U RS AR

ccagaaaggt ggt ct gcaaa ggggtt ggct gggggggagg 16980

g%aagtcat tctccaagtg tttgtcctca tcgttatccc aaattgcettg
BLEﬁEL§§é§ﬁ&§§17O4O ggaaggaaag aaaaaaaaat actcttgagt

ggt agttcc

ct gihte?éagﬁ% i 3%[%% s %1%2&9@8\@%%%%}8}8&%%?% CH¥&gt gt cat
Epldbﬁﬁﬁbgtcgt Risa&Fattgrsh g@dytitggg%m@ﬁkglﬁ) CABt fgmiales he@ BédAdiagnosed

t aaaaac gatccac agaggt aaga
providRaReh Ol dabdad i egneredgan ed gt SEpaRols. 539
una FGISDAHAPRSHR %4 &IIgha{He%} fehfids v@é}@%ﬂ %ﬁ%%&rﬁlgl?et same

ttgg@gagag 173 caggataaa tttgacccta ag tct
“Udﬁﬁp ttta gagacttttc ttataagaaa 17400 taaaatggaa

aaca C at t aat aaag
gﬁ\ﬂgt ccca? tﬁggénata ttebé Clr %888 ];St‘g‘gy \§ f‘stsgmatmn of
blochgﬂntdal: abgenati@ fgaraaith LéatryrdBa bRUReAs fn@ag%fs&&ttﬁ/e cohort of
pah%&ttt ctta %;tgaa tt acfttttgta tttccagccc 175
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1 C a

Center E%‘S%?%S?Yi%aﬁé@%fg%?&gfg%%g’z@efﬁﬂ%%%%%?? Al htory of

fastipg btasdcgiewse at 2ag/dl, 2-loac pgs&gpgamheﬂ ghmbieedDOmpaAd pged T @eal
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The QGGwdrSit 8P RYGLY Alid BStifuliohsl Rehvidw B8LAGhHo9Ld hé&R{ly protocol
ct Ccca‘gaag gaactacttc tgattcctat agccatagac tgaat t % ot

and pYl pRbjggis gaver v ipfarmed canseny Jitheigtty wes gqutngned thaough self-

t
repoR B Rt P et BB en b R R oS D gpatectes
(with Sﬁﬁt@ctaagqxedh@;ltghitma@@gnt 1%%%11&1@&&?&&}]@ (35210130 @?ﬁﬂ”cﬂs were
caqgc ccC cctctqgctce acccctcc ccacgc c
Hmdﬁ%?¥9§§ﬂ%§’%&¥% g’ 5%ctgcccttc ccag?tcca9918%go
t Cqthg TACA tus&lihod b&itdtHi W?Hﬂ%&&hcﬁ SEGHAIE! f{grmtq 1}% %&?ﬁﬁ&ﬁfom

ttat 2§@a 1824 caccc t aag ggagacatct t
by uge ef &%g emghthd Araplifvetiomkia (Awetshah B 20 DN A mtamh@om the

e A 45T BN AR R b =

gattggatgg gggcacgttg 18420 tgtgagagaa ggat cat ggg

tagcatctg gctctcttag aggtgtgtgg gggcgtgtga 18480
Qi—g%@gﬁbccaa ggcgctttcg ttctgggggg ttectgtgtgt ttgaagcact

t go@t &hﬁéncl- %33%9’:5 Qf & HehRag 8 Hifi o?%)g@g, %}?qgtgogﬁlgt?eude repeats)

attccttctc tagcctccat cccc dccc
werecldgefifdadcusinayhe &“Bgtpm Epeats ﬁndegﬁwareeza) ahd tdsteutfa:g ccagga
t1t aca cacaggc tggtaggcta agagctt
polyBiflelb! in PEERI R P dusedlh S IG A a e e copn
samplgdagn0a @cEBvaaﬁ@ﬁ@g R RBEGYIREY AIAER GO AEe 187 %?the
gctgtgaagt tcaacgttca agttaatagc ttgactgaag gttgtgctgc
gttgtggcag 18840 catcaccgag gctggagtaa acagagt gat
tctgccacat tttcctggaa atgcacccca 18900 atattggaag
agggcttctt ttacattcgg aatgaattca ggctgtagtc agagctgctt
18960 ttccctttcc ccattttcct tggaagtgtg aaaacttggg
ggagaagatg tttgtaggag 19020 ggcat gat ga ggggt agagg
aagcccaaag agaggatctg gggaggggaa gccccatggg 19080
at gagactct gaagttatcc ttgccccgat tccgggactt gctatctgcc
tgcecttttgg 19140 cgtggt gt ct ctgtgcccct gactgttcct
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ttcaactctg gggatggtca tcttccccac acctgcgttg ggtacctttt
tggtgtatgc 19560 tcagagcatc cttggacatc ttcctggtca
wQ@tk@basmgta tcgt gaagct gccctttagc 19620 ctct captmis2006/000014
ccccagatac acctgtctct ctgcgtagcg gcactcagcg tcacctttct
1968 0 gtggggtctt gagaccctod ¢ gat at cagc act at gct gc
cagaattccc cttggattct 19740 ttagtgtggc ttctcaagca
tcccttatcg ctataacgcc ttcatggttt ttggcataac 19800
micxogatelitrcampplicongmg wsed 2s amefarencet JNP iggeetyping aes catriet gsing direct

DAL AL AR RG0S LRI AT

ttttttaata cacatt agt a t aatcccgta acggctaaag taacactttg

98 it gctf gggagcgcca cagtttgaga

tatf S3s 5048 cctcctttag tgacttgtgg

tt rgg ﬁﬁg@tm&kgxt ésg@&itfon%s BFRIEhG6etEd LRl deah Gikéfl i ratlo test to
tttctgtfcc taagctcagg gattagttgce tcdaacccagg tgtggcectca

calcalatera ogtidedpvavedor epghalicly We peaguciielic fraquenates tather than

carrfé?h‘éc%&e‘i‘&fe% f&ltpg ‘irg&loga&elg gtaltgltag)t L5 20220 ttgagactga

ccéag ' gt ggcgcaat ccact gt aac
2 OMcaielllh@d @élhﬁvd QQQMK) aad popabid Aatbuadhid ﬁﬁQ@SAtR) assuming

ccaagtagc t actgta 20340 ggt acc accaggc cg
am EP%%?‘F‘P ?@dﬁgg? t1t7§1 %gzggaswc HenMemdataonoelculated LD

t t 2t g at
I R

all Sé‘él’aumdag@uona do Gh!ptd@tﬁatha@Dtsgucﬁur@mmﬁﬁﬁmﬂaﬁrbgmﬂ,g@é plotted D’ in

the G BA Rherenl 53R BB R ol iE D AR R brosiit, he
markérs aretplereedl doeidistbadl ©théPBAN 18@adinE 96 Hdirgh ﬁgﬂ §1@ions
tctgtggttc taggttttca gccctggaga ot ctcgectg

cattcattat acatgtcctt ttggtgcctt gttgaaaggc atctcctgcc
REQSCHRagggt 207 60 gtgggcettct ggaaattctc agaaaacaca
’__‘T_Tgccagc ctccagggat gggtctccaa 20820 agcttcagga

z363 ptpagtutyt gag gaaacaccca ccttaaaatg ttcctcaagg

208 SRR b A S5 LEReeh T B REA 5 5 5 o

typeCI'I Hi&B@(ﬁ§hﬁllIt§§ﬁl§tﬁg teBnbicHopRALA(1DP A HRAAGHE sl%ﬂi?oxge also
ct caatt cat gttcctta?a ggatggtaaa tfaaagttag cattcctgga
i

rep%faéamgﬁs&we idawe oalinlege tgy0papsckac Fodoliwap thet kg locus, we

ueE BORAEEARS SRRRERRP-CTRRR Ay o st eeutibn el bt

marRerd %o@gaﬁaaM@feg@Wmﬂdtm%ﬂd CH.ZL 1 BOYAH)C
ttaa ttgggctt 21240 ctttaaccct gtgtgtcacc
COI‘TE%’Eﬁ%a& f‘bﬂ“ @@3’?@@@@@ %ﬂém@ 328apigrasaielitondders -- ie. to

SR T IS

1183 logigdisttype Yatishotas g)ggerxtsafg'gigﬂﬂdtmml%d pepmmmgmuga
gt gagattgg tggggcaggg cagccagtta gggggtcatg ggagcaggtg

480 t tatat Ctt a attctt tgtgacaatc
m%e 8%]?{%8%3@?(; %%% B%O‘-tagﬁt f@é Patcbmm@wa? tlﬁglgNCBI Build
34 of e PR generRe @ % ctgcacatta ggttcacctg 21600

gagagctttt ataaaaatgc caatgcccgg ggcccacttt gggaggagcc
aggcatcagt 21660 aatttcaaag gtctctaaat gatttacagt

Alia¢ t 00 QaabTRTRAd RlcHAOELh 2 ENd a4 3a2hieea8d0agt cct a

D10yeed t ct gt geCg88@ACC cat gaagcyy1bedgCcaagec attttacctg
DG20S489 cat cat 614389883t ct cacac t gi{4s88@Qa89 at agacagta
Didsuas ct ccat tuiguegaca 21840 agmuaaglsga at ct cagaga
DGOIH4rs aagt c t ¢eaggessaCcCc aaggt cat {augbi@gt caggg 21900
DGUISACH gt gat t gedaesqdst t at aaaat gipuggiRgat att g t ggagt acgg
DGtaagaaacc 219B07smt gcaat ag ttifsepvtsagt ttgttaagaa
DGag4ayggcet gg geuysgedsggc t caggcect piy548320 aat cccagca
cattgggaat ccgaggtgga cagatctctt gagctcggga gttccagacc
22080 agcttgggca acagggt gaa accccatctc gact aaaaat
acaaaaat at tagccgggcc 22140 tggtggtgtg cacct gt agt
ct cagct act tgagaggctg aggtgggagg atcacctgag 22200
tccggctgca gtgagctggc attgtgccac tgtactccag cctgggcaat
gagagtgaga 222 60tcctgtctca aaaaaaagaa aaaaaaggaa
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ctagaatggt tgtgtggtat tctgtcctca ggggctttga actctgtgtg
ct aat gaggc 22680 ctcaaattct ctggggctct ggttaaaatg

wWo agatiswsgya tatcagttgg cttgggtggg 22740 gcctt geEr/1S2006/000014

tctgtaagcc cttagcagtt gcactgctgc tactaccgtg agtattgctg
22800 ttgagcatta ctaccttga@4tattgctgtc aagtgttact
accttgagta ttgctgttga 22860 gtattactgt cgaattttac
— taccttgagt gttgetgitg agtattacta ccttgagtgt 22920
Aliast gCt gt t START: Baildtsachrigdcatioh O WD RuliEB4Chrgd ib@@aica t aaccacttt
DGage2dt t gct 2PA8LG90t gagt att acti@sea2Bga gtattgcettt
DG10§deAsgCct ac t geeda3gagt at cgct gt 11g5@3080 agtattgcta
DGWSHEPaat at t&@rfaaOgag tattaccati@7t40gagt attg ctcttgagta
DGSICRD tt accati@dfrrodgagttttgtt cttigagieagst gctaccttga
DGSasiiget gt t gEgesdorac 23160 t atierrepagt attgctgttg
DCH§4ea t act a ctHBytgdat t gct gtt gelgstzmedact acc 23220
DG10Sa%ygat t g ctEBbzdgct ttaccgccti@dszregbatt gct cttgagegtt
DCHSHe Cct cga 2BR8yPHhat t gccgt t gligBza4rdc t ccctt gagt
DGHIS#gccatt g apgHpisgécc t gt gagt at492&340 gctgctactg
DGH§4ed t ggca at@gb4t2Bca aacttt gcHd9e4dfat cagaa tcacttggga
DGS400D0 aaccttto@a¢i7at t ct aacge cti®gesdaca tcccattcca
DGHISbAhat cag adalBaesI3ggg 234 60 gakd4Egagc cat gcaccag
DG102g08 at aaa atBR¢gtid6ag gt gatt cca®24tpogt gggaa 23520
DGS634gagaa gtEBee®Btt aggggt t gtd26i480t cct gg ctgaatttta
DGHISé&Yggaag 2BBBO7280t gact gct ccytsBS&i3ga aacgt aggag
DCHgbtgagcag gytgeiddaa ccat cggoat54@®BE0 agtgttctta
DG gt t acg t tebgB3vaBat tt gt t gagtd46448t ggt gg gtt ct agggg
DGUST6% t t cagaytpatoaigcagt gt gc t gttsatRpadg gt ggt ct gaa
DGtISagl ggaaa gitbadtaaa 237 60 gHhageadaga cagaattcta
D10®§8ygagagg aatieeiRgga aggagat atdeesdjgactttt 23820
D10y4ait acagg t &H784598t ¢ agaacccadd7éH’gaaat gt ctctgctctg
DGtQfaByaaagg 2888B8EHOt t gct ggc at 11P&sA72Ag gagct gcagg
D10gatffcct t t a attiogTiG¥cc aggt ctct 1'H9IBBA0 acagcettt gt
DGH#1636cat a cath§eRIESt g cct ggct abd96@38Rt cattt ctgtagcttc
DCFOHDCt t ct gghtso832Pdct aggga at att5eg@i7d tgcatatttt
DGHiFj634 at ct t 4HGRIRCt g 24060 aabPa2e®4a aatatttttc
DGtGSmd2aat aa cAth0B4Eat g t agt t cachteogESbaatttt 24120
DGHdb3fat tt g t GH§E2R2dag t aagt gct #063I2FAct gagg cgccccacac
DiGgiétgget t ¢ 22418@0GX1t ct gt t ac t c'®d¢Q§¥g tt gct gaaac
DCG1GSR4€ gaacc cAatqgétiffgt cttct cgctts12424 0 ggt gcagt cc
DGHfigddtagt at t tH1E¥3gag gttt gcagtBidRf@gaaagga aggtattt at
DGI30%P t t gt aglttid8d®@@aagcaggg caétdie4f®gc agct cacgcet
DG1G#addicct ga cit@penéat 24360 ggttéeed'd@ag caagtggttt
DGIaspRttttt t 16288175t ¢ agact gagl®2885§6t ct gt ¢ 24420
acccaggctg gagtgcagtg gcgtgatctc agctcactgc aacctccgcec
tcccaggttc 24480 aagcgattct cctgcctcag cctcct gaat
agct gggact acaggcgtgc gcccccacac 24540 ctggct aagt
tttgtctttt tagtagagat ggggtttcac catgttgccc aggctagttt
24600 ccagctcctg acctcaagtg atcctcctgce cttgacctcc
cagagtgctg ggattacggg 24660 cat gagccac agtgcctggc
ctgtaagcaa gtgtttttaa agaaaggggt aaattttagg 24720
gaaacagaag ttctaggcaa aat ggtaaat taatacaggg aggt aagaca
ttggtttggc 24780 ctaaaaagat gggatatttt gaagt ggggg
ctcataggtc ataagtggat ttaaagattt 24840 ttttggtttg
taattggtta aggaagataa gctttgatta aagatttggg gtcagcagaa
24900 agaaatgtta ggtctggctc gtgggcatgt ctttttctag
gccecctcctt ggaaagaact 24960 ttagagcaaa gaaaggcagt
t ggagcttag tccccacttt ctcctgatct gaggtctacg 25020
gaccactgga tccatttggt ggggtccatc tttctgaaaa acaagtcagg
gacatgtatt 25080 gagatgatat tattggtatt tatagggaac
caaacaacgc cccatgactc ttttttggct 25140 attgttttaa
gccactgttt ttttttgttt attgagttgt taacttattt tttaaagcta
25200 gctagctgcecc tggaatttct ttagaaggaa ctgaagtttt
taaaaatttt tatgttgggg 25260 ggtattgccc tgcaggcccc
t aaaaggggt ccctgcgctg tctcaaaact tggatgcaaa 25320
aagaagttga gttaacacag gaggacaggg gtagacgcac caagggcatg
tgcctcgagt 25380 gcgtggtcct tattaagaag ggtggttaga
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ccttcttgac attgggagct ttattggttg attatgtcaa tgtgagaatt
caggaagccc 25740 agtgctaatc ctccatccta aaaggagt ag
w@rdaogastogyg cgt ggt ggcg cat gcct gt a 25800at cccagper/1S2006/000014
tttgggaggc cgagggggcg cggatcacct gaggtcagga gttcaagacc
258 60 aacat ggcga aaccccgté@ ctact aaaaa tacataaatt
agccaggt gt ggtggt gggc 25920 gcctgtaatg ccacctactc
gggaggct ga ggcagggaga attgcttgat cccaggaggc 25980
ggaggct gca gtgagccaag attgtgccac tgccctccag cctgggcgac
aaacaaacaa
AlizsaC 2222 AKTART: aﬁﬂqqmdcatibn: c tEa:lotEtunz:t 34 Eﬁm&aﬁm cctttatg
D10gb@Eyact t ca atiese4gggaa agt ct ggaute3exiBeggacat tagaaatt ct
DG12616M gaagt t 116841060 ggct gt ag t guGBesergc ct at aat ccc
DG1ageerigct gg gaGeEIgagg 26220 capgbesputa ctt aggccag
DG19&g6a t gaga ctl@gesirggc caacat ggtigseaadtcccat c 26280
D10B4d&ct aaaa ati@sepdaaat tagct gggri®seIpgs agcgga cgcct gt aag
DG1ossegct act 2684M1rgggaggct g agycagygaga at ct ccagaa
D1068¢THt gaggt gyagYtebyca gt gagct gayo@®d400 at cacaccat
DG10§6Ext ccag cti7giipeaac agaacaagat70r@iegt tt caa gaaagcagaa
DGE4BE) act ct galaas3seét t gcct gt ccaljdgsxsasa t caat cccat
DG1086T&t gct g t tit7¢eqpeagg 26520 at t1rtiggsgag gaat aatt ag
DG1oSasd4gt tt g cagaggeaett t gaaat cctiv2eqpat gaaagg 26580
DG1SsTYgagaa gtiaezaa6t a ttatt at t 1472p4234t agctt gccccagaat
DG$agycgcat 26GaM06Jaggccct gg cagirewsssg cctcgt gecca
DG$564 gat cc t tyBeRArygg ctttt cct yr32@200 ct gat gagcet
Detasbesttttt tt178647Mett gagat cagyt73e4sdgct ct gt cgcccaggct
DGEBEB8® ggagt gtHgés6Hgcat gaaaa cayt73esadég cacacagctc
DGHSb8¢act gc atléstf@aac 26820 actt7ggriebc aagcaat ccc
DGUSEgect cag ctt7é60@8Qggt aact gggatt7sedmsact aca 26880
DGHgdat gcgcc atiag@det g gct aatt abrsatwzattttt ttttgtagag
DGHIS§§9ggt ct 26T467544ct at gt t g cctHFHA0Qg t ct caaact ¢
D1oStgfgcct ca adlyadY¥sSBaa aggtt cachlys5298860 ctt ggcct ct
DGtxhagt gct g atyerbaedagg cgt gagccareseigect gt g ct caatt gat
DGRBED tttcttiH6b4788agaaacat ggagadergt gaaggat gag
DGHWbeagt aac giH&eH0gt g 27120 ct 1t7&g2E20g t ggacaagtg
DGHiSpPgaagga adi&eH0bgg tcccact gi'yegeipécagagc 27180
D10&dggyt tt cc t1H@O37§Gca aggtt gcghy70gps@at t cct t ggggt ct gg
DGtSPaagacc 2TAWM37déct gcct ga ggytidatgéa gt aat aaat c
DGHfA5a¢t aaag glugii®Faa agt act gt &17724360 t gct aggct a
DGissbat gctt git7ge2a02tt tttttttt 117783HPt gagac ggagtcttgce
DGPR3 tttgtt y@é27@dgct ggagt gcabirgefasgt gat ct cggcet
DGteRIRakaacc t t17§613g6cc 27420 agfitMBe&®§t gattctcctg
DGt@604gcct ¢ cly8GT8Gct gggat t achlysgeegt gcta 27480
DCteRIRget t gg clB§B24%aa aatatttt i HI§2"Rgagattg ggttttgccg
DG1QR1tI¢t ccaa 2THASRPEt ggt ct ca aatt7®6®agéc ct caagggat
DGtefpdecacct citffi4®8cg aagt gct gytho24MA0 at t acaggca
DGiQRedect ggc t GtRO4t4iPtt gtttt aaalt8Oddgttt ac t aaattt aat
DGPEIB02 gat at cftf§g5YYaat cagectt gctt&9eéapdg gat ct ggat g
DGiGRfI2gaggt gathRgYePgg 27720 ggataoe3xrdda ttatcctttc
DGiefitdgcagca t 4t&1éedyfat t gatt cat yt81aefyect caag 27780
DG1Qfedt gt aat aft&16@ATBt ¢ ttt gt gca&at816@t7§gcat gc cgaggcgggce
D1QgS4¢t gaagc 27BMB4a484cggcagag ccltfjedpi@a gagt ggggag
D168 cgct ¢ tf1t8@ata%Bcc tt cat cccatP227B00 ct gacttcga
D1asti§ghat t ga af t&8t4268gc t gct ggaghtP2Biagbtttatt tgccctgetg
D108F380 gt ggagatfggoefgaaaggaa cal B@PRPdg ccaggetttt
tttttttaaa ggaaagattt 28020 gatttacttt cccccttagt
agcat gat gg gcacctgcac ccgccagcta at cagaagcc 28080
actgtcccct gaatgcctcc gctgcccacc agatcctgac agcatcccac
gcgggagcac 2814 0 tctcgtgtgc ccctggcage ttctgcetgcec
tggcagttct ctaaacttgc tggtgtctct 28200 ctgcccggag
gct cagaaac ccagaggact gaccacttct tgaggctcat gtccagtttg
28260 caaagagccc ccagcaagca gagaagggga tttttgtacc
agcgatatct cttctccact 28320 cctcaacaca ctcctttcca
ctctgtctcc tataaacatg gaacagccag gaat actcaa 28380
atcctagcct gtcatgaagc caaaaattga tagagatcta ctgtccagaa
tgatttctta 28440 tagtgaccct gtgtttagtt ggt aagactt
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ggct gggaag gaggagggag cagagggctc tcttgggtgt ggcctattgce
agttgagcca 28860 gggaaaggct ggtccactgg agacaccctc

WO etogas®aETc gcagacttcc tgccctccat 28920 ccagt gecrisS2006/000014
tctacttgca ggatgtgtgc ccagcagaga gaatctctga agccatgtca
28980 ttattgggat aacattcct@bt-cccagtcac cttatttctc
agaaaaagga caatgggaaa 29040 caagttttta ttgaatccta

tgetgggect attaatgggg tctettactt ttcatagcag 29100

Aliasc 20t G ASTART: By Ehrtddqcation ¢ (ENDIRuikt 3siChmtipgtient t agaaagct ga
DG98{64%agagc 28'B80p ggcagat gt aah@é@%j gg tctttaaaat
D10gd%t cctttt t §i83a&Saaa t aaact t atft83¥a300 gt at t aaaag
DGY§dePyagag afBdgiiBaa ggt aacat 1B3AEPggt cag catgtagttc
DCBFSRD t gggt cEBARI4gt ggagat ggtkdé gc t gggt gct gg
DCWFaa%ct at g g B4t94ddga 29340gachSt aatttaatgc
DCWSEECcct ga t118eM&act gact gttgbg5 Od8cacat a 29400
DG10116%0¢t at t gﬂaﬁ%ﬁgtg gt gat gat 1 ®5¢18agct gc gt aaagegt t
DG10§d6&'agt gc 24185 t gcacat aa chtiéi3gdgt gct caat aaa

DY cccac t ¢t80a§agg tgggagga%g5 0 tgaagtcatc

8t gggga gf BOBRfdGct gttgttct EB5BE®Ycattct ttctgtcctt
DCHPEEY "t gggct ¢ 8at gct ggg tt g tgagt ggt ct
DC14Spt%ggcet cff 9t g 29640 tt §EYE3%At gaaaggttcc
D1082ett agcca ak @g?gt ggt cct t gEB? ttctcc 29700
DC1GR46%%ct tt t{T7P940ftt tttttttti187P§594agacag agactctgtt
D attgg 28888'3§t gcagt ga cgt BBy gct cact gca

DG §1tgcct cétd ca agcaat ct AB72%830 aaaat gcatc
DG10X123Mat ga t 182 cc tcct gagt At888443§gat cac aggt gcccac
DCHSEED taccat §IEP Hagt attttt tt §t88PT4Pt agt agagaca

DG 4 cacc ¢ ca 2994 0 git%BeR'ét c aaactcctga
gt ga t ¢E§eEB6t ¢ tt gacct cEtdo t gct gg 30000
Bg P8¢ agge gf ;cﬁ? ct gcacct ggtB €€t cctga gtecttttgt

ctgc 3008038t ggggatt ccttEBMSEt ggggt ggact
atct g 184 0fag t gt acat t {1088800 ct ggt cacct
D1§%éf cggce agtP @g tg ctgggaggh®ol4f§gcct gg ct ct gggagg
DCP_H caget g gg Sc% t caggaag t gAQa%Ryt tctt gt gggt
LV RR1P

DEEPYgt gg a gc 3024 0 ayyft'Biga gggagcacaa
DG g ggga cA /] gg gagggtcc éaatggg 30300
DEIIEAGt gt a a%bgggﬁs ca cct gtcct% 0 7g{ét agaga aggt ggaagc
D10§ 9%%atggt 30588%95agcat cct caltdPIBic tctgcsagea
DeIantttt g gg afldct cacggaca g@ﬁ&ﬁo aat gt cgt gt
DG Pggctt gdlRlffA’€aa agaaacat §°'{RfAcacacc at ggt gacag
DG HpA %‘gagcaggé 1€7430t t aaccce ggtR'gtit'ég agget geegt
DGIgS! ggga t ca 30540 gt& t aacagt cgct
DGLQ6 ttgcc t ac agt aat aag gtgacac 30600
DG H24tdt g t gt cct cgl 92ah84agact ¢ act aat ggt t
¢¥%8g t ggt ggcgag

gc tttgccctﬂ92 O ttggtcatag

A
aggt ctca {
gg N gggt 3 EQ@ cccat gag t cet®
g ggga c

der actc c ta attgaaccy?PPidtttctg cagccaaatt

Dorrad caaatg Wlat ctt ggt cattPel¥4Pc atctcttggg

DG t gt aa gt1 ta 30840 tcilaf t tactgaaaaa

DG gaaa at Jtttta aattgtac 3ptigdt t t aaa 30900

DG ttta gag ezgﬁaa aaaagggt tC8MEcact t g gagaaaagca

o= aagg 30950°%ggttgattt tti1Ce{¥fg ctgttttaaa

e agtg g 14tt ttggat ati%g“’o%ﬁ’@éo tgatttttca
gcagg cgb tg aacagct gat?&8Ptttttt ttttcatgtg

31080gacttcagcc agtcttgaca cctgcccctt aacgaaaagt
aaaccatcgc cttgtttgac 3114 0 agtttaagtg cagtgatacg

gat ggaggca ggtttacgtt atgttaaagg cttgacaacc 31200
cagaaccccc ctgttggttt ctttgttgta acctttgagc cggtggcctg
ctgaaatgtc 31260 acctttgccc ttctttaaaa gcaggaat aa

t aggt ggt ga gtgggtggat gcctcttaaa 31320 at act ggaaa
gtgctgtggc ccgagggtaa gcectttttaga agtgagtgtg tgtgttgtagt
31380 tgttttaatt aatgaatctt ctgggcctga agat aat gag

gt cagt gagg gcagccatgc 31440 tgcctcacag ctcaccttag
ggtccttgtt gtccagaacg tgcctgacct actggagggg 31500
cctgggaatg cttctttgat tgacgtgggt aggaagacag atgtggcggc
ctccatgctg 31560 at gggaggca gct gggaaga aggt cat ggg
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ttcaaatact tgacctcatt tagttctcac cacagccctc tgaagggata
ttactattac 31980 cttcatttta tagatgcgtt aaccagggct

WO giobtis38Ya ggt agagggg gt gt gagggg 32040 gacagapgmis2006/000014

agggaaccag tgttgaatga attctgaggc cctgccaaag cagccagcta
32100 gctaggtgtt gtttaatggdietctttgcat ctacagaatg
agggaggt gg gat gagggga 32160 aattatttca caat aactga
aggt cggaga gactaactct ctgctcattg tcacacagca 32220
—gttgagtgcc agctgggatt tgtcacccag gtcacctgac tcctaagccc
Aliag gt gat CHART:IRRBA cotiTibdaiiph gt ENDt Bil@Picatiawcag@agcat aat
DGHSdelgcaaa gt ardRybat caat aaat 419432840 tt gt cgaat g
D10SHa¥at gagg cttHd@dtf®ga accatt catP4éddrggcacag gggcacagtg
DGBIZH6D agacaadtdBSYBt t cct gcc ct ttpuasASet tcgcettccaa
DGHIS6ER gt gac cft99g8¢29gg 324 60 t 11p5e%EIPagec tcttttccag
D1GstIedgt tt cc t (HRRAGMBca t ccggaaastosgefifdaaaat a 32520
DGt gt gca t 11854038299 t aagact gtte54@479t t agat gattctgcta
DECHIX1a%3 att g 32BBB6QA0ttcttttt ct tEERBR2AC accttccctt
DG14S643 gt aca ctt®E6RRIga agt aagt t 11968@H30 t gat aacat a
DGHaYjelfit gt t gitAcAd8gc aacaaaaafjt96a@asdcct gac attattgccc
DCHIP0® aaat cattIWwa9Hidgaggcaat t atte@&eds3Rt ggaat aagaa
DGtQRj6Glacggt gitWwaghGct 327 60 gatab34s68tt gagcgcettge
DGtaR1869ct gg gf tA788%68ct at aagct g¢t976e:Bgcaatt 32820
DG#1g§a0a t ggg aAtHAsIWt g aaagt agt 1076420dccattt t at agaagag
DG1Qf86% gagg 328¥EB%Bagagagg tt a4tra3s® cccccagggt
DGEA7ehggaa gf HYBBEAPt g gcct gggal 19783840 caaacaccag
DCH®GBHgt ct g adtA788%THct cttt aaactt788@Bcaaaac t gaactctcc
DIGHMD acgt gt §TWPO34A5t ct gggca tt 1198§3_MBe t ccct t ggct
D1Q5dﬂ$ancagc gfl tpQe4a85t t 33060 gcftaBBI[GAL t ct cat agaa
D Qﬁé@@gccagt g&!ﬁj@%@ag gaaat ccatt9883apgt ctttg 33120
%g?aacca gAdtfPdi t¥cg at ggt cccytP8atdgggt gc caagt ggct g
tgttt- 3BB80347t at gccttg cytBGtRidag ctt ggggcac
agttct tHAHBEBIQIct ctttctt ghtP833WI0 t gt ccacgcee
D“ﬁz 3ltaggc aAt¥BBT2%aa caggct at 198B3a6Qaat ctt att gacat ct

DG@@.?@@) ct gaagAt8gseygaggaaaa aahtesbsWEg acat ggcctt

Aagt ga é B%%8ct 33360 tt HHA§EREGRt gttttctgtt
DGﬂQ fftttta %tzac at t gcaaa#tP88@%72t t ggga 33420
DGﬂQﬁ?ﬁ atttc @Q&2tc tt ggt agcttPei®Pggcaget gcet gccaggt
DGﬂQ%Gﬁ ccaaa &?Sgattgtga cct®ORYMPt cgt gggacgg

DG&QQG@ cctcc aéb@% a ttgtgcetcltpos8I®Wa0 t gt gt ccgcet
33§t a agaat cagh®W2®gct ggg cttgcaagca

tttaaa H§P5ﬁﬁctataagt tt 4§AMEA'g gt t ggaaggg

DG& éﬁq gcag 9 aa 33660 cat¥®836t gcagcet gagce

DG{ tgtgc é%g ag cccat at giEP0§EBdcaggaa 33720
c

DGé%FtGP cactt ag ct ggggaa®o18¥bgggagt aggggccagg
DG&Q?%?Q aact 337H§ %ggaagactt tt{ReéP2Be tgctttactt
D t aaagt t"? {9%cc ccctt aagtd48EA0 gt ggtt aat a

DG& g?‘ht ctg c ff@séct ttttggat #V4#4808aaat ct t gcaacat ct
8% caaggg é %tcctgatg at %%ﬁﬁﬁa t att aat aac
DGé%Q?aat ag c ﬁ%’f@at 33960 aal?0§é¥484c aatt accaag

facctt a caat gccatgpoé@h®t gat cc 34020

DG{0%{08 cgaac t&%g% at ggct gttt édo64di@ccattt tacagatgag

DG 8 ctgtg 3 gagagagg t gk9eedfit t gcccaagcet

DI act t t gé é%gct gcttttat #072UBA0 cctcttagee

D188t ctttt g gc actt ggcal?98é2Baggcac t ggat aagt g
34200 ttttgttgaa t gaacaaaat gat ggaactt ggatttgaac
ccaggtctga gctggctttg 34260 agtcttcaga atagtaggtc
caatt agt gg agt gggggct cagtagtcca aagggaaagg 34320
agcaaggaga cattgtgggg gccgagaaga gggcttctgg ggtgtttcct
gggcacattg 34380 gcattaaagg catagtgtga agtgccattc
aagaccatgt gctggattag tgtttttcct 34440 ctccacttga
ggtgcttgcg attggectttg tgccccggtg tctgcaaagt gagttgggcet
34500 gaactcagga agaccttttg gttgggatga ctgtgtattc
acctgcacct gagtagggac 34560 tgagtttcac ttgccagttt
taccgcagca agacctcgtt aagttggctt cctctcattt
34620aggcatttgg gaaactttag gcggctggag tttaattctc
aaggcaaagc cccttttcaa 34680 gggacatgaa gaaaggcaga



cctgaatcag cctcccaagt agctgggact acaggcacct gccaccacac
ccggctcatt 35100 ttttgtattt ttagtagaga tggggtttca

w@e@bastogyc caggtctctt gaccttgtga 35160 tccgccegrias2006/000014

tcggcctccc aaagtgctgg gattacaggc gtgagccact gcgacttgca
35220 tgtagacagt aat ggcaggté8cact at cagt gggtctgtta
at caggt gt c caacctggtg 35280 ctgggcttgg tggctcatgc
ctgtaat cct agcactctgg gaggccaagg cgagtggatc 35340
at ct gaggt ¢ _aggagt acaa gaccagcctg gccaacatag taaaacccca

Aliad Ct Ct ac§maaT: Bbid 30 Ohrdadbide aoad: Rilld RgeHAIg@tmat ggt ggga

DG10gCas Cct gt a gtaveesyget a ct caagaagsBhsic0 t gaggcagga
DGUsasggct t g amwetEPgag gcggagat 1apeseseFvgagcca agat cat gcc
DGRISF20 act gcatdiots7@Rccagcecct g gacxaca=Aag cgagactctc
D103¢2zeCcaaaac atxiaea@aca 35580 aatziaazsiaa caaaaagtca
DGSrgettctt t1210vEpebt g ctt at ggaczov@@accct gt 35640
DGHEEctat ct ¢ atHdatasat g ggagt gagt2110te8agt gggt agact gct at
DGiasdeaaact c 3¥A00rabat acat cc t atzyaaragag t acaggtt aa
DGHisAanTatt a t txlaezEtge ttggggcet gz1828060 aagtgttttg
DGUITR6 t t aat t12MRMTa2Aga tttt ggaatz2trssgcat at a cat aat gaga
DGBE326r t at cct (RJgg7abkgggaccca aatziegzedea ggaaatt cat
DGlasaRgtttta t da1aazascct 35880 tt 21288420t tttttttttg
DGHpIs@agagtt t tzegeasbgt t ccccaggaer13ggksat gcagt 35940
DGHUIf7g1 gat ct cipyeu2a2et g caacct ct az13¢2896caggt ¢ gaaacgattc
DGigefEct ca 36DIBB4ZPECt cct gag t agzi3geqpat t acaggggcet
DGi@sye4ccacg cazidgsrzaat tttt gt at 121438380 tt agt agaga
DGiIERIgHt t t ca ctzt4géd4agc caggct ggtizi4uegpaact cct gacct caagt
DG3#EH285 gat ccatzZi@dgedsbt t ggcct ¢ ccazdgryet gggatt acaa
DGteg1gagccac t ¢ gcaacggc 36180 ct tzw4apatda ccttaggt aa
DG123108% acaa t a2M4p426aat aattttt giyi4eedsgaaacag 36240
DG&ef1BET gact gctzM5eé0gac t gt gact cd215ee&30t gaggt caggt gt aga
DGtesrtcact 363302895t ggt gt ca aatizt5eaRfat ttt gaagcett
DGUGR741 aat ga ga2®gerdct tgctct gt 1y1636FB0 cccaggct ga
DGagR1a8ggt gg caziwar&fdca gct cact gaai6a8273t gacct cct gggct ca
DG3@BN20%99t gat c¢217 188t ct cagc cacdeyagde’® gct gggacta
DGeeRjgeat gca ctyt7gatilBgg 36480 at tH2t7R6%MOt tttttttttt
DGg3t6ghgacyg gagt7éogfifaa t ct caagt ¢21760eA3ct ggt g 36540
DGEeR®FYct gg adePeaceHt g gcgcegt t ctie18ggeAscact gc aat ct ccgcec
DGHiegemMgggt t ¢ 3683 181%gt gat t ct cctigteat¥Fg cct cct gagt
DGagRtgggat t atlzaipgteftigt gccaccactl1WE@EBO ct ggct aat t
DGHesBréagttt t Agt9844Wt c ggagt t t caz193¢80§t t ggcc aggt t ggt ct
DG36Y730 t gaact d2t19g68sct gaagt g at depre43k®c cttggcctcc
D1@AFaQt gat g ggatwBalegg 36780 catlg§es®c cgt gcccagce
D1@320ggct aat ttRtWat@Btt tttt gt agdgio®e3@ggtttc 36840
DGge®afgt t gc cAaPgeeWgt ctt gaat t d22036%@ct caag caat ct gccc
DCAg'28ggcct 368WB522%caaagt gc t gggrpab4a®a ggt gt gagt ¢
DGageyét cct g gdd20gaéfjca tttt ggat t122038VB0 tt gggttaga
DGJe$tpdacagc ctie2i4dtQ@tt attat cct ga2Mg22attat c cacattttac
DC37®BE8 aggcaadgeitbt2ggaggcgt agagriggida aatcattttt
DX1e®agcccec adazigienst a 37080 agdeziéay®mt tctgaatttg
DG4e8168aggca t t1821§g¢As3ca gaat t agt da2186935 t aagt 37140
DaIGStBét ttt t 122207247t a gat agagt d2220g¥8ct gtt a cccagggt gg
DC4g®yd¢agt g 372220819gct at ct ¢ ggdeatd4§c aacct ct gcc
Da168gggt t c adgAFabIdct cct gcct cdgr2B7R960 ctt ct agagt
DG4f8t6gggact adaip@ssitigt gccaccacd2228ézfgct aatt tttgtatttt
37320 tattagagat ggtgtttcgc cacgttggcc aggctggtct
tgaactcctg acctcaggtg 37380 atctaaccac ctcggcctcc
agaagtgctg ggattacagg cgtgagccac tgcgcctggc 37440
ctaccccctg tcgcccaggc tggagtgcaa gtggcacagt ctcggctcac
tgcaacctct 37500 gcctcccagg ttcaagcgat tctcctgcect
cagcctcctg agtagctggg attacagata 37560 cccaccacca
tgcctggcta attttttttt tttaagtatt tttagtagag acagagtttc
37620 aacaagttgg tcaggctcct cttgaacttc tgacctcatg
atctgcctgc ctcggcctcc 37680 caaagtgctg ggattacagg
cat gagccac catgcctggc ctaagtttgg tttttaacca 37740
tgctgctttt tctagaccct tctgtcagcc agctccacaa tggtgaatca
gggagttagg 37800 tccgt ctgta agagagggcc caggagct gg
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attaat agcg cagacctttt ggggagggaa tacccaaact cgatgctgtt
ggaattgatt 38160ttgcctgtct agatgacata ctaatgagct
w@agbagtoshg cttcggatca ttattgctct 38220 ttcccangrias2006/000014
aagttctttt aaagactaaa accacaaaag cagagaacga gttgggttag
38280 agaggcat ag t ggct gggt-é9cagagaaggg agagt ggt ca
gccctggect taaacatgag 3834 0 aaaataaagg tggtccttgc
tttggaatga gttagtggtg ctgactaatt caactggttt 38400

DG‘E&@&@@% acat t(fﬂ?ﬁa@wcc tcaactgcﬂ&23$$3820 atttcttttt
DCH68G t gaa gt2RgeRi&btt gattt ggt $1238829dot ttt g at aggggt gt
D10385880 tt at gt 122487A7@aat gt ctt tt tRAMOEAOBt cagcgtttct
DGHISIé2 t gt ct 22421108t ¢ 38640 agédfdgtidbg cct gt caacg
DGHISTE® ct ct ¢ t 2246 @Aga aagt ct t t t22463ddacagecc 38700
DCHISAGat cct t 242584%5Bca aat caccciZ54idat gata atatccattg
DG1G&I7et t ct ¢ 382258W2Bgcttctt gg cad2RBe@®Bag tcagtctatg
DGtQfi78¢aat t a adedaBdaa acagccct 82273¥B0 gt gt ccaaag
D105J433 ggaat af&068gl gt tt cacaggadp94832tt ggaag t ggacaaaac
D10$888B0 t gt at t 1247R8I3¢cccaaat g agiR473?t'gt gct cgaaat a

tctcctggta gtttattaaa 38940 ggaaaccgca ggcaggggt a

agagaggcag tttctacagc ctgcaaccct attatcttgc 39000

ct Sirigi¢ tniatkee gaocieti@Cinal Bid witle thetmicedsatellité mhrkeecidemifieda

ccct att a t gt catgc cgtccccagg
assoﬁ]&[:}?‘é&’é Gg@ggéiiﬂgﬁg g%@‘t}g ga 39120 tggtctgttc

ttgccacccg tcccatggaa cgt gaagaag gaatttgggg tgtggacttc

39180 cttgagtgac taggattaga cccgtcgggt ctgcagtcag

Table@y doadgR4y St Atsgggicernie B39R4DDipbgteacn keelandt gt gaggct
tctct ggaca gaaaqgcctgc cttcatcttt tactgtgcct 39300

Auef’eﬁlt ggaoﬁ&pte@ eegacat t Gordg

_n'-':j 60 agacdiF

caaat aga%eg a Q:?ﬁac aggg ] ";‘ gaa1 —
gcagagt c

085 P ££
gggagagaa tatttc c€ffctctct ag gat t
9480 t ggd¥dgagc cat aa? @tg ggttag g Og

t aatttgt
gcaagat g 2Atzacttgagtg 840 acaggct gtt tctggct“gé%
gcagcaaga%o{ gcat gcag %% ggt cgt g gg ?ctccag 39 o
aggt cagc®®'ccegt aaat caccctg g t t tt cctcc
______ _____ gﬂggffnﬂﬂﬂo
t cct gggt gt agcgttacga agcat ctcca 39720 cat gtttgtc
acagctagaa tttgacaata aaaatttgga cagggagacc ctgccagagc
Six 301806 364 ALK #h Hid £EARLALHURCRBLY M ARIRIIRGAE 12
aaggaaaacg cagcacgggg 39840 tgcggtttca gttgaagttg
accqyaypafadide abhdrengismesdn treqrppalation gottptls tAdlele3®gpgved a

N S
comdPed! THig Favegag arcsidd ahd afeandaadtdlAhitGame Of tedatients are
R AN oy e
(T CRGESL ¥&%gyg§g§?%at T ﬁﬁ%rﬁ&q% whtlf %l;g%fmed LD

gtacctctca ggcttcg ctc taaca
blockt ctft7éc%xbggasledgadra@]é%}1ﬁwcasiegld&apl\ga;gﬂme tig Ghat bigtagAgbgpart

SRR P o erererct PR Gobbd 0HB53b « 20t 1 canag

t t GRAEABE1 0981 D AEAStypEA & he TAPHIAGIdakias WapRiag raIaffeE Gt
40380 atgcctactt tttttw@ggw agagaaact g aggtcacagg

g
becapaeleaifhaialistedg at PP as 2aiperbsermedyto hetneat)x aetfertly
{ 1 gGtat ENEY
confLOLGOA ot 01/ BRLSEICRLUBIE! b L o PR
rle?éSS%xs&oaelé&ﬂ@ﬁtlﬁgbér&ﬂlﬁlB& gf DEI0SHUTE. lMorte@\tetr {thagiglaconferred by
ggtcttggag ttcccatgcc tttgtaagca 40620 tccctccccg
agattcagca ccaaccaaaa tcacatttgg aaaaattgct tgtttcccaa
40680 gaagctttgg aggatatgat tttgtataga acgggttcac
aggttttctg ttcattcttc 40740 tatggtggag tgtgtgtgta
tgtgactctg tcttctctcc attcctcecttt tttttttttt 40800
ttttttgaga tggaatttcg cttttgtggc ccaggcttga gtgcaatggc
gtgat ctcgg 40860 ctcactgcaa cctccacctc ctgggttcaa
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tacagttcag tggtttttta gtctatttag tatatttaca agattgtaca
aacataccag 41280 tatcttaata tttttatcat ccccaaaaga
w@awaasmsaa ccctagcagc cagtctctac 41340 ccgcctPCris2006/000014

catagctcct ggcaatcact aatttacttc ctgtctctat gaatttgcct
41400 attttggtta tttcat at ag0aaagaat cat acaccat gaa
actttcttca tctgccttga 414 60 agttagcata ttttcaaggg
ctaccatgtt gtggcatgtg tcagtactcc atttgttttt 41520

allelent § ast aaf DEJO84Tdmnot diffeart(§goa.g). ﬁwcgiiais naturehigtcolapse all

the nﬁggog%l&? totg Dg(%’ f (2%43% 31?% %tctgglgte%%caj{ %14% g%? ?%a acgto as allele
X. Afleledg hesrbq@ney bELRE% dnd 361406 Gi @)n@ofst gdtatientgfBpetigelt

41700acttcagcat gct?t aga a catgg t .aact aaaaca
Assuynpiag aapylinlieatiye aqdgt @ 044! W}ﬁf@fg@ctg@ tisk for aeB¢aRisE allele X
fneacaaga ttgatattaa 41820
bas ag E%E%Q?R{%g??tg?egg‘%py?‘% ctgcctg aaggtagatg gcctctggec
tgcctcttag 41880 tgggaggttc ttccaggagc ttgcaagcat
ccattattt at ca.qcttagco 41940 caaggagcat
M@&%@%}—}@%—)@Mmm@mﬁ Lo %ﬁ@%’éﬂgagaca t gggagggca

42Q@Qfeﬁ%gﬂﬁtagéﬂc%ti%hbi“mﬁﬂsmgﬁot Htcﬂzibei‘ést&@hﬁ&%@atellite was
tttaacctcc tggctta %% 42060 acttgtgtgc tggtggtgga
J

genqyypegdn atRanig g tes gelaryt 0128 qagefp conizalpdrhe Danish

conFF3L L3 4B SR UL OB BRSNSk ARerhEly i

Dentiiagh @‘m arlds fgedle oot @t dlﬁzltdt@g@hﬁltt bad Besidisgmead prgciausly with

type%gg_t gtt% caggccc]g%g agat ct%;t tcctg g gggg cattg
gttct gtgcct ggacg:g; acg)g 42360 éegg?gg?z?g t t%gtgggt t tg%

agtccctcat aactgtgtat aactaagtca cttagttttc 42420
M_@Gﬂ @&4:7 & Asmrauozqto T}tpteelh@@trsam Dteqmaﬂrat t at tggettt

@t aaaagag@ﬁ‘@tttgaggaa g(t7a‘aaatgga 42%0 at cttcaa(h‘t048
fjgact acat 0@ gattatt g LWEt gccct agd®t gata gtt d&Bgttg
42600 act 8f0ggt c agaat tY¥Bt ggcaagt t'gty aaaaaagt &e°1
@ acagat cé23yggccact a 42680 ccaagtttlc¥ tttaacaghp3?
‘tﬁtggagtgc@ﬂocaggaaaaa a‘g‘ﬂécct cta aac1a1§gccag 4272’(78
& . 4%

gatggagt ct 427SOggct ct gttg cccaagctgg agtgcagttg
cacaatcttg gctcactata acctctgcct 42840 cccaggttca
agcaattctc ctgctttagc ctcccgagta gctggcataa caggcgcctg

4290 LEHOSRE RCEskCHGRIARAS 4 fréq@ha;t bt 24.0%9868@8§ &hd 33.1% in
gtctcacc atqttggcca, 42960 ¢ tctcggaact actga

typq:ﬁtdmwgp@seaxgi&@e@a@&m@@ted%& Eaa§t§ésy 43020

00364 AR L 1 S A A4
cohgtt 9f 861 tasgs atd)s3t ¢dntrolstfgnglgﬂretRE—i§\Imm study dllas stgdly is a cross

e e A e e S
athdr6dclF6diafifa EHELAGE G@hofft?{ﬁ%tl@iﬁg ﬁﬂd&g@lﬁ 2A8R0 GhithGierization at

ccaat aaga aat aagtga cat cag t cag@ggcaga 43320
the gl@u@gsgmft tde eanzegyedical ctypetll dinbetes wes defowtlas o history

of %sé%gaggg]?%u%ogég%g%%g@ﬁﬁ%hﬁgbg&? jx ngi%i%gi ggeggf@ cg use of oral

hypoglyairhBgizents! gagatigagd ol byggtgantati canjeceeset ek a040.
43500tgtgtgagct tgtaccat, agcgtccet g, cagaaccact

Theasseaigitonhsevge avglaalaled wasalgpreR 9%@@5@5 Rorplatien ghable 4).
aaaggatt gg cgggttaaag aaaacagtga atcccaagtt 43620
ttgttaattg gatttttttg tttgttagtt atttgttttg cttcattgtc
ttcat cacac 43680 caggggcctc cttaaatctg gtggaaaaat
ttccttggaa aacaattcag tgtttgtcca 43740 tagacttggg
agggagagat gctagatgct ggaaagtctt gcttattact ttggggacac
43800 tgagatgttc ccttcaccat gtactttgag acacacatcc
tggttgagtt caggcaagga 438 60 tgcctaacag ttgataagaa
aact gggaaa gatagaaggg atttgtaagg taagtcaggg 43920
t gagt gaaaa cacatccggt atgctggaga cctagatgct tgactgccac
tcgctcctgt 43980 cacctcagtc aatctgggtc ttgctctgtt
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tccgactatg ttggtttttt ttcccccaag tcaaccttaa tatcttactt
aaatcttttt 44400 cttttttatc ttttcttttc tttttttctt

WO t@eas®eETt ccctcctttc ctcctcecctcec 444 60 ttcccpdTa2006/000014
cctcctcectt ctgetgettc tctctctcte tectegtttee ttttettttce
44520 tattcttcct ttttctttt-glagaccaggtc ttgctctgtt
gct caggctg gagtgcagtg 44580 gcaccttctt ggcttattgce

aacctctgcc tcctgggctc aagtatcct cccacctcag 44640
abledt d6 ..’.".tu 5018 38 dbPis i A

ﬂaactcctg@oattcaagcaa tctOtOQQ:tgcc 44760 tcagccttcc -
Raagt act g@-6dat t act ggc gt §gdtcacc at gccl-ggct t gaandtoPt
44820 ctatdffettt attcttt d084 caagt acagald G ct acccaald.72
Bcttctgagd®MBetttggttt 4483 tcttttcctal ffgt aact at #0029
Gtacatactt0-248tt at gtt a aaddéagca at cach@att 449402x10+4
Bctttttct ¥Acagt catg ct 1008 aggc aaat aaligcc t ccgt&iifag
SctttctggP-3885000 ttttttcAeRd agat gcd#btll-ect-ghagt a3.3x109

gtttttactt agagcaaagc agcctagtct 45060 cctatacctt
ctgcatctgc agaaaagttg gttaaacaga ctttgtaatg atgcccctta

45 TR0 compbiireiagaisk g0da i hBlOfr@peh 303250398 s iols hd 38.5% in
tgttaggt atatttgatc 45180 aat gct aact tttg gaaaac

typerl] (igheiE cAset ERTEET eHitRiLRR 4 RgaAeHIQ S Combining the

t
resu§§ t?réglgég% fts gcﬂ‘fé)gt? ‘gg i g%cl\tgﬁli%%%gﬁésﬁlglzg%ga{ (55’? ? ,?glg c@zﬁp overall two-
sided Paefglatd§d®.ct gaatttt ¢ catcgtccat ttctgagaaa 45360

tg i tta aat caggc, Gttt aca atgt
? g ei s 0GR RlGHe fltyk e brg oo
popﬂ@ﬁ@ls%ﬁitﬁut‘é@ G8SHoAVi kB8 e BV ARt SFIRSPCEFV L Q&fetc@»ﬁtnbute to the
tattttctta ttttgcacat ttttctggta tttccctttc tatggtgagt

risk 25 typg 1hdjebates: gat cgt ctttcct tttgtaaagt gtaatgatat
{ t

i g?ﬁg‘% (gé%él?mﬁ g[go R mgbg ?%ecaég&g%qloé é)éfgl%: agfceaegﬁ 3%%@8 II diabetes,

we ihgestiggad tle Ig@m}ﬁagmaamhﬁcgabgﬂ €y JRlgodggia bitt naged aid ftebéhsive
catgat g gct at ggctg gcta actct cagctttg .
mod%g teg &5 thehelpae2yRPug FaneT § e&éy %evegmeréa%?éébsg relative to
the ﬂ(ﬁﬁ&ﬁﬁ&@ P <1 eH9UGRGHRIAYLR LS PQQ@WE 'th'ﬁoé'f%?)ﬁg g488R (P <
gccat cat ga ‘ggat agt aac caattaattc gatttttttg

0. OQQtlb aljlmatl@lpgeatwccwbﬂ P8RS 2 peretficordhaastavidpggathat the risk

ot tEHRATEAE ARRATRR SRR AR P e Mo e R gt e

nskbﬁm@@géﬁ@@n&@ Pé18EN A6 FhC A E G a8l TAWIE R §fdvides model-free
at cacttgaa 46080 gct ggaaggt

cggg C aggcagga a
estuaafa@g’{g 3*@6 atgfeqiskd %& hetarepygpBsacariere and g@agzy(ge%@vgwac
co géﬂqoﬁgqghqﬁgﬁgstgtatctcaa aaataccata attcgttttg
cttttcttt acttttttct 46200 ttccttttcc ttcccecctcetce
ccctcecectce ctteecttte cteecceccecttte ctteecctttec 46260

catgietdt t tctct. ctctttc tttcaacagg
ot dnfeck o fel Gl pf e AT ME: °! ot cagggn

tttttagact tccattctggGanapsRbayeRsiB0 gtagttattt
Coh@gt gagatt gteptcttgt ggt agsea] t gt gat ggooegecelicagcca par

lcehhdt40 aagggttaeag gatttttihcpc@agottttc oorqamaasd 0.21
Deftirfg@gt t aat ¢ cgaaacgttg 46500 pmsalblaggcc aceqgas; by 0.17
uUsattttctgca tgactgtgtt goget glettogopat t gaaggqe.4H5oQ0 0.28

ComB@@aaaggy aaggcaccCt COLLplzel1p7ACacaganaql.gf 6.b6t acaa o1

ttttattccc 46620 taaccagggc atgacaaact atggcccata
gaccaaaatt ggcttgccac gtgctttttt 46680 ctggccagtg
agtThadlraacolpaisthave siatilar nomdationt frequencydonthe pi-tisk giige bagthe

4 tc a aat caa
R B L b o s B PR o P s Rt in he
DantshtcobbigCWailattetd s nbtréasbh tdrited RRao e Gdengedlgh thaB8Ots, it is
tgttgcccag gctggtctgg aactcctggc cttaagcaat cttccggcct
tggccttcca 46920 aaatgttggg actacaggcc tgagccgctg
catccagcac ttttattatt tttaaatggt 46980 tgaaacacat
caagagagga ataatatttt ctgacacagg aaaat gatat gaaattcaca
47040tttcagtatc tgtaaataag cttttattgg agcacagcca
tgat acaaga cat at actga 47100 ctgcct gtgg ctgctttcga
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aatttataca gagcccccag tagcagctgt aagggggcag gttcttggag
cagcccatcc 47520 tcaacattct tgctgctgat ggaagattct
W@ amgaatogha ggcccctcta tgggagcagg 47580 at cagt BCOIF2006/000014
ctttagtaga tgccaatttc tgctaagact atttcctaaa ggagcctctc
47640 ctcatttgcc ttttctccct7pttttcattg ggggaggt gg
aagaggagaa aaataattag 47700 agatgctcac ctttttcttt
gcaa tttaacagtc ttttcagctg ctttgattcc 47760
nOtetdt gcfet ¢ differencemyinghe eptinaated welidtive aushgdn haétgite reech gptisticah

siofibbE0e D &l CanBRi GE o RPE T ShaH-L SRR Bmmon

relatiod fislaathedeROYFLORARITI &€ hh @BGE 62 IatHE66 e dtitdatddith GThve
47940 ttctrtettt cttttttttt aatgagag@t gagcagactc
\4

relaE&@Fé‘@&é&é‘ St Aclar&ﬁlgecmsdwomgﬁé doperifet cadle 5).
As s{ntntir%aé f)(ﬂﬁﬁ’atﬁ)ﬁtff r%?f?)f@%g't 4 o A f-rlsk bhiLigt Moé%%?g and

caattcataa ttt gaacagcct g agaggaagag ggagcc
honmwg@tstcgmermamup B%‘i@teagﬂ@’g ofytht pgpgatien mqtdctmlyx Hence, this

tcccc t 48180 c

verlg G S0 RARRTSuTte BRA30 CORER 56, thesoctip g ineopslston
attribBR2dQisk 62 1% agKith & dubstahliAdr@R8 pERRCRAIRBLAYSARLY.

cctgctgctt aatgtctcca 48300 ggaaggaaaa aaattttcct

ct dGEhavi dsubapated hahallale Xciein excesscintimpeirad fagtgmagucose (IFG)
ST t t agga
I e B atieRhy nARRAreT 300 2PN IRERadpbaRae
alleltX haga fraquency b@%\tﬁ%anaBQB: tomtdls a8/ 48 QTR BH@Qses, giving an

.cact t cagttaagat tcaaggaatg ggcttggatt
eStl@%%&é&ﬁfgégf 3%’838 gttct gtggcatcaa gttgcactgg

gaaggagagt ttggggctgt 48600 cactgtggag tccctgcaag

tcagcagac cagggctgtc ttcctgcacc at ctggattt 48660
Asspeiptiemet SIWP markentywithin axonddd blogk tof TERTT.2 it \'A'm-

2§ ORI RSP ES AR mon 410
blodkosfCTCERL2a Maﬁtaé gdhg@mt 9eblgalfgoaitibR QIR 8¢ wkldak8Pggc

4884Q_ acacaat.gaa gcttttatgt aaagt aagaa ttat aagt ct
dlsc@&‘aftegw asuentipgthernsire LkBdderkgagioat dhe i bqﬁléth@@lggﬁ provides

pol BAGhAT R HITRI AL fe&ﬁ&%&ft‘}ﬂﬂ fAgggcccga 48960
gtttcctaat tctacagagc tggtatttgg atgtaatcaa atcggttttg

caggt ggcca 49020 aagat gaaaa cttgtccacc aatccagctc

CgC? ct ahg‘? a a Cat a 49 @) gt i % con
%\égg 538% B LG a oy

act
154 42{3 ‘@acfé%\ %&?@éé) T {1 athquence
ldel%t afgdpaistcd ayenny zﬂte g@fgla‘tn@ggg ig9Bace to the
SE(& gﬂ@@@on@trg@ oglymparplismaang fgewred tagd aaverse

prlrmratatStdwclqsedL@SE@)SecagngghstMg caact t gaga t gat act gct
cccagagaag gtatttggaa gtgatgagat 49380 ggtaaggata

A. BoulieSNPoGndlidicg gif HagMaptetindeltigd) ct gggggctt ggagt cct ac
49440 aagtccttca gtgtttgggg cagactcccc acctaatacc

PabliAgeaga Crepademdtd BAPedHoC al T CalRACCRmgdat g dddgequence ID NO:

aa@aragaga tcact gaagsosaaggggagti c gat goagggt 49560
std7gliggcaa gat gcagaga4saaccggact aat aagtagg ttgctcacca

s¢ggrggcct 49620 icisgmigaaa gct ct gaat tcyt gt agcagac
slda®eglacct cgt at agatissost agacgt ca 4968Q/¢ gggaaaat
rgfadt26gi2gt ac ttt ggaadigt74agtt ctt ggg caatgatctt ccagcetttag
#YPP3B6 gt at aaccaa 1d414get tt g aattt gccaa/gecagt cgt at
of%28PYaggaa ct ccgtlc4g48549800 t ggctt gt gg/at ggcttt gg
elde478%4 gt ¢ t ct cotlgiigE90t t gt gcaaa ccctt@rttc 49860
4% atcc tttcctldgf4d8c7fttttctttc tattgdhatt gttctgacaa19
nlchk®gEcct a 49920 1adRY gt gca gecttccccd/ftctattgtc
Btlagdaat t ¢ t gt catlét4g@o8ett ggcattt 4998@/€ct gagt ccc
tgagtctctg tcacagtgtc accatgttct gtcttgattt acctgtgtct
50040 gtaaggctcc tcatgctggc aaaactcccc gagagcggac
atctttgtct ctcctagtgc 50100 ttgtcacagc ctgtacacaa
agcaagt agt actcagtgtt cattgagtaa agttttctat 50160
agaattaata ttaaaaccag ccatttattt tgcttgagga ggtctccgaa
at gaccaagg 50220 tgt ctcctta tatcttatat cccctccaag
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cttttgacag aagtagctcc cttgggccgt atatttattt cctagcttgg
aggaaggt gg 50580ggacagacag aattgatgta cacctttatt

WO aoatigtoss a t ggt aaacct gtgcatacta 50640 aagcat PCTAS2006/000014
ctggtctttt gagatgagtg tatacattgt gtctggccct gtgcattttt
50700 taccaagaag taagttttgtzatgagt aaact tgggttgtat
gaagaact gc atgctcaccg 507 60 tactcaagta gcttttgcta
cct aaaggac agctgctcat atgtacttga cttcctttaa 50820

Puhlit glvaggat Chatmaond 10iB3d hedimacgga gdategdansg gagc dggquente ID NO:

4Hass gat g 508801¢#20628ct agg acacttctgg/Ictt gagattt 14-16
04l t act ttctt e@ilBisggaat agctc 50940/ atattcttt
1964%897ccct ¢ cccacétig’ccact cccct ccag€étcca ccaagttaag
rF9G68 gt agt agt aalggh?ﬁ%ﬁt catt ttttctgaa§’ctaccctgta 1113
rsghlPtl§aat gc aaagatHaH8351060 aat acagtt &t agt aacat

AR t cta t at gt 144EP2% act gaactt gagcfG gag 51120

rsgﬁ Zccta ttgga W%“atgctttttt attttGtaa tgattatttg
IS cftgta 511801446889 t cag ttt ct gacc®Gt gt cacagt

aat ggccact t gt ¢ caggcagggd,bcct ccagag

§§6i &ttgg get agllj gﬁggctgcatttac 5124’ ttctgaatt
rsié i % 9
%agcc ctcaaég&?o 1360 cccggtccc t caccggca
0
B
%

tttt cattt %tgtttcctc t cgcCapt at ctccagat ga

gtcg taagt Lhocccagagatg atgg cct 51420
aggg ggt gagpasdg-faaatgettt tttg ata acaggcctta

T

i

T

gi attt 51480 {4ideittct ttaaacacal;fttctttgga
pbaisb ot t g ggt at aghifsat at ctataa 5154Q,ggtattcatt
Lsdogt att ggacctiaass@att gt aacc taccihggaaa ttttacaaac
PRI sctttcct ccapygfoidt cca tgtattt ggly,d aaaat ctag
$044186 gggc t ct agtiustsph1660 aggacacaaiygaccat ggta
J@gagpagac tagaggimeHsiat caaagcag ttat gapaat 51720
AeAkdo6aggg caggt gapgizzgaagaagagg gaat hagaaa act caaaagg
rJe3s@et gga 51780 1isapgsaactt gcectattat ¢/etctccccca
rAddssabct t a at att tigiegigcaacattct 5184Q@/@cact aacat
diBge@aaat t tcat cigges74 ggct gactt gt aaarrct ag agt agaaat g
5eE&202 aact tt gaaa lpgeBAanaat g gaatttaat €/t at acat cca
79YOBE t gaa agt at gt4aggIb1960 ttt gat agag/aaagcatttg
7907161 @gt ac t aagagé@bi®’taagtgtgtg tctaedkata 52020
g12260%48at gt atttt dt44&§lygtttt gt ag gct cC4agag tggaattt at
raZdBi2dacct 52080 1tMbYbYyaaga tagct cagc€/ktattt gaag 8-10
r4226600t t ct  at gt atli44dd60@t cat gagect 5214@/hHgacttcata

g7 108y aaat aattaéiﬁggﬁﬁggcat attt ttat & gaa tccatccatg
1gDd908acaggt agaa H44 aaag cat gaatcad/@catgggttt
1t1E0a136t gag t at cadk¥a’r 522 60 tgttaat c&T aaatacattt
3500t at a tt gt adit¥’? aaaaatt gc aaaat™dagt t

BP9981 ct t aagt ag d¥HA¥PTtta agatgcattcAGccattttg

e leio 3ct gc ct cct L&PY952380 tggagett g&/9 gt aat t gag

- o ttat ttaat gtofl tacctctgt cat alS gtg 52440

rjt SLqtatc acaaa Pitatttttat aaaallatat tttgagtcat
r§7% b tgac 52500 gr:ﬁfttct tttctctgg t aaat gagg 9325

i@ poaaa gaagat ,atttgctaga 525 agcttcccct

rg tgg%qt aac tccacgg opatggatgct cataghlaca tctgctccta
- ot aaggt caag cAgggc tggaagtgag,Lttagatcat
JiBgdRccaa cttgcqel6q,p2680 ggaaaggaag Lt gaggccca
Jagaigcctt aagt gaalb@ £ccaatgtca cacggigagt 52740
Sagkfgccag agcaaganbigpggatccagtt ctctggd ccc tttccagagg,,
Gbdsgigat gt 52800 jeb&Est cct acaggaggt gpaaat aact g
Abgsgact gg ttct ghilyPset gact gt aa 5286@mat t gggt cat 7
rdadeégggac agt gcaiaes,i gt aaagaag ttgciggttg ggggttctaa
PR82Q3 t gcaggt tt c 1{aedepagt g aat gccct gfa/d aaaaaaaaa

rdit Dbi@acaa at at agagagob2980 atttttttt i/t aaaaaagtg
taragtt ct agacagcisagsagagt aaagt gaagaagcct 5304 0
gttttcaggt ttcccgecctc cctgaatttc ccagcatggt ccaggctttg
aaatttattt 53100 atctgctttt ggcaatggtt gatgggaatt
tcccacattt attttttagc tacagagaaa 53160 ggacattatc
tttaaaatct cttcgttgtt ctctctcttt gagtgaggag agaagatgtg
53220 aatcctggca gtggttcaga gtggacacag cccctgtgtt
tgtggcatag gctctgtggg 5328 0 ccccatgcca gggagcagt a
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gct gt gct ca aggggat ct g ggaat ggcca ttgcectagag gggat gggct

ggt ggaggaa 53700 ggtgggctct gggagccggg gagaagggaa
w@ageaatogha tttggacaaa aggacaaatg 537 60 tggttPErE2006/000014

ttgtgaaata cttgaatgct tgtcatgaat ggtgactttg gttctatgag
53820 tcagccctgt gat ggggt at74tt ctgcagtc ttcacctgac
accaggggt g agaaggagga 53880 tttctgggga ggaggaaaga

gt t gagggag at aggaaagt agagt ggaag aaaggccttg 53940
Pwidit Alkist gac Clirohespme dCBHtiepaticnacct atBegd Changey ggat t Spggepse ID NO:
flyl@ér0acacc 54000 1i44GBdact ac aaatttatga/Gtatattttt

T §2qhcat a aggcadtgfp2ecaaccaaaa 5406@/@cagctgttc
12418738t ggt acagt gigf 3ttt gttt gt a aaggdBHcat tct gaat ggt
S yPePgct gat aca tlEHI8PYggt ctttgtacag ¥t aaacattg

et R ggat ctggttl&%g 4180 tttagagtc%‘écgatgaagg
q@?lé tttt ctccaqi ftggggctct tgttAbact 54240

rﬁt@ ¢ttt ca ct (:tttt1 §gé§aagacat ag tcacdftaca gtgtttcatc
§dfgttt 54300 L taatt gtctaaggat“Igcttcttaa

517 cgaa atttg p3¢ / t gggccaag

[ attatt tag ggatgtattc

-----

agaat cttca cgtgggaatt cagagcattt tgttggacta 54540
B. NdvéIishik GisBovatdddpia slistequidnthycwligHt€in thal3be 4 Ob bloCSFITCRY LRI
(amplim@cgaioia 54600 tgtgtagaat aaatgttctt aacaagtgga
ggtcaactta tcaaatgata tttacattaa 54660 gaat agactc

cacaaatttt agttcct gta gct gat atag catctcattt gtt%’ﬂ!ﬁﬂ%m
p ¢Sremospme B34 docatio aqaqBzte Change gaaat ¢ NO:

Q@tqﬁ@(éaaca gggacgAl4gtses4780 ctt catt ggcC/f ggcccaaaad628
%Pg gttt at acaadgiéy®lcagtctttg cctt c¥Ecct 548402031
ttc cctottéB78% tccttceec catacv€cce aacaadtica
YA637t ctt 54900 AHAEM8A cag agacattagc®€acaagtt cc3237
6Q§cccc caccccéb4epO¢ct ccccagt 54960M&ct at t t t cgP840
éﬁ €Wt at a act aaalt¥t>T4ttctttct tggt ggﬁgtt ttgaa”alt”@ta
@ttacaaaat 2-44

§§€P§@06t atttttaat t1¥f114?116 tcc cttttttcct

5 agtcagt ctt ggctggt aag ct gtggggtt aggagccgct 55140
ccctggat ac cacct ctggt gtctttgcta tacaaagact ttcatttagc

c. ﬁ%og;gh‘i oéétgl?a il s SR %égéé%ggg?Ltz&t&r%&ﬂ%%elow) |

atgtatctac

tgg adaacggcaa

g ] : Jagdt g48-50
tlg@ﬁ@b@aga aagcagaﬁgg @gt cccgagg aacggﬁé}@%t 55440 5 4
gssRgaet gt ggt ggt ofiapsittecttgtt gttaulgeht aaat ggtgca

10 gaacttcaga gaaaatctct gccgtctacc 555 60 ctgtgcattt
t cgaggaagc tcagagggca tgctgaacct ttgctttttg tttctgaaga
TabdoB2Bniline2g FDFrirBES faceated addrkéaintithin tht @a@as &Lk block of
acct agagag caccctcttg 55680 gttattaaac acatgcgctg
TCF{kZgat ggg atgtttgacc tggattgtgg atgcttgetg 55740
Sp@@ERPT Ugca Tgrgitggga gyctctgige tgectgetga graccagead
TTOURRRARIEETEPRHN 19886 PH@CRIATaTBLBEABME RRALAL gcca
15 |GCURAUITAAGETERURH@EEIDT AJOATAAA gparci@T6Agohahgacca

ACTUIGISCECTATCATCAGAACA FIRTAN TTC/MC YRR TGO TGY C ct g ggcg
CTBEGROANEAE é‘r@ﬂ@"@‘@c@&@mTWECHK&"&T@@T@H@TEM gaag

ATG TET EECAHECHEIGTTHH Q@ggat
ACA 5&5“&%% T §05604o
0 AR gé o aggagget a
gaggtcgggc ¢ b Ea a ac tggggtgcag
prink@t at ggt ga ggatctgaca ct ggggagt c 56160 atttgagcag
gttggctgtt—tctgtaggag-cygtgtgttaa gectgectggca gt ggggatogo
56220 t gaaaat aga gat gt ggagg aaacagcagc ggaacttgct
gacaggttag atattggcat 56280 tgagggagaa aggagagtca
aaggt aggta gatggagatg cttcactgag tggggagtat 56340
t ggaggagga gcaggtttgg ggt ggaagcg ttgtcctttt agagagattg
tatttgccat 56400 tgattgattc attcattgtt tctgcaaata
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cagggaaccc cagccccacc tgggcatggt gggcat ggct ggaggaggcc
tgctggettt 56820 gctggagagt gggacat gca tcaaggtggc

W@ agagawsyg gcttctgggt gtcgtgctgt 56880 gact gcp@rEs2006/000014

aagggctcat tgacatatgg tggggagggc cagcgtattt tctgcgggca
56940 ggacatttgg gggat at ggg73t gt gaccct gtactatcta
aaatctttta cttctggatt 57000 atctccactt tctctactgc
atatatactt tgtttttatt tattttattc atttatctat 57060

F: TH2I@HRFTacpatI@iAcicEa ladigayt t gac ttgtgtttcc tagcagccac
R: AAYEHTCHYEE ATEC2ACE(BQIPAM4) t cgcagt cag ggctgtggtc

orel tgtctg tgttgtctaa ggatataaag 57180 caagccttcg
TG G% &u@\& acﬂ:ﬁi'ﬁﬁ:g‘&' gjcctaatagy
g%g Tg@@ %‘Eﬁ%’k daagaag
AAT*C@%@Q@&@EA@@*&@ TAPEEAERALN: M2t 999t 99
Kk tgtagactcc aaagtgtaca tggggccatg atagagtcta 57360
Acdagiatagedgia ATTagagatGecTtTaiartattTammagaaactcct gt cctct g

CGAggaagaGIATCITAPRAGTGRRRRATIEACCGAOTATTTG AGGCCat gt
§ 3 ”%’E}%E cw e A CA TR reinnt cac
at cacaaca
%Z Agi: ‘% SE@ ggé tc aaat gccatt t caccaact g

gectccecceg tttttttcag 57600 cactgtttgg tagctatctg

Pr1
zgf%&ﬂéairéﬂ@fé@%%qﬁﬁ%t caga gat ggggyct
eelstal fdeehrdcabyERaRch 7ot ttcttttt ggtacaat at
gaactcttaa gagagttcta 57720 cctttaggga gctgcagtct

ctctcctgga aatgctcaac tccttaattc atgttttget 57780
>rslgddBRaat t ct gctaatgcct caccttacat gtcttgacaa tttgaaggta

GCW@@@CWA@TQ%WéQ TETIH@IIGcaaaa
CCHIGEACaT A AT AT TERC At LEtCHE 1900 gact ggtatc

%{?f@ E'g E}itt % aagttgtac
%g% %ﬁ% ttct
GGl‘A@%b‘A@ cagdet rggx T?é‘f ﬁgﬁ%"réﬁ ggaaa

TT@Q@Q@@@@&@EG@T@E@@?@@% TegpRaRidaaA¢att
AGI&EIICEQQIC&IAT@ETTGEEGAICA@@&@GAHT@KEWGTQMAQTt t t t t tcctc
GTG:G;E@CQIM@‘TEGA@QAMTGEWTCCCQIGGGIE&GMGCt t ga

AT@EITCacagA CEAAABFGCACATHRIIAANATIGEL t aa
TTQaL %f‘a%ﬁ 'RT 635 éTAﬂ" ﬁég%ﬁ@ﬂ@@@@@@g@'&ﬁl’%t aaaat gct
CAGEH 16@’“5@ FRECABTETGHEAGEEAGT @Rt at gat
CTGHEACE S 58320 caatgccata ttgttgggtc

printelcl @0at t gt ctccttttgt ttctgctact gtgaatgatc 58380

G@&glf@mc&q«bqbtrggt(@d@twgt ctt tgtcccctcg cceccectceccc
R ddAAdrahahbarBARGhGEEAYGEAD MyaFcccagg acaaaaggt a

gaaaagaaca aagtgttaaa aaatttcttg 58500 at acat agcc
>rs7aosag®ttatt ttcctgaaag ttctcaacat ttataactac gagcagtatg
gc;A., u(a Hord ‘ ﬁﬂtx‘ﬁﬁmi‘ﬁg‘ﬂlﬁ

g9
..::::: & AGATIGGETEIdAAN %i@aga
%%%%%555 S e e e
f¢¢t ¢ caccttcaaa acaggcaaac
TABR0ALS AL TR ITARBL EBRAL ARt ABgY caga
catAbtlarhbbbadgetadbrs dcPRAGRIAGR %@ﬁ%t t
AAGQUOIAGHJGORYTGEAt geAGLat AeTERAlCTERBhhERPREGEE at t t t aga
ACBRIGIUGQUACATITagrCT¢ERdGdTi(8kQ AAd@i gacat ttttttgtga
atttttagtt ctattatctt 58920 tgttttcatg gcatattatt
caaagat actatttatt cgatgctatg tgtgagctgg 58980
n%ﬁg%ﬂéﬁﬁ H6LEe é%“‘QIPéiQ%}zbtct gggaaaat gt acccactt gt
EQT’@ ¢ JBdat t aagg t cagcccaca
~rAhdaat gt gg ggagggct gg cagcctctca 59100 aat cagct ct
aé&%‘é@érk@;ab%@@ﬁ%ﬁéﬁcﬂ%ﬁ%&@}xﬁcﬁ&%@ﬁ% agt Ct ttgg
GGORER& A0a8AreAIEEA CROOYA QBT Aﬁé&?
TTTI038AGALTEr AP gtTha T A8t HUaGtAGRIGABK et Ct C C
TTTAARIATCCLACTIAAG Y ARDLT FRAGGAIT G 8agraaaG 59280

tgagtttctt tagggcagga tcttgactct gcagggggct tggaggcctt
ccctagagtg 59340 gggcttccta acactgcaga gctcttccca
ggacgagggg caagattggg acctactttg 594 OOgaaggttgtt
tttgtttcgg cacctgctct gtttacgaag cgtgggagcc tgttttaaat
594 60 taatgtgcgc ctacttagag ctacactcat ggttttgact
atgtttatct ttccagtaaa 59520 taaaacaaaa ttgttcattt

o o .. a g a4 a 4w M .Y Y. Y.N
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ttgccagtaa cttgctaatc caaccttata cattccagct cacagtggag
cgtgtctaat 5994 0 tgccacagca gcatttatgt ggaacgtggt

WO g@aaamsng ctccagaaag tcaggctgag 60000 ggct cCPEL/S2006/000014
tctcctcaat cttggtttac gatgtctgtt tctgaggaat cctgggatgg
60060 ggccactggc tctttaagag/iéagagcccgat ttggaaat ct
aggacttgat tgttgattat 60120 gggcaataga tacattttaa
gaatgatgtt gtaggctgta tgaagtcatt tgatgattgt 60180

ACTABG ﬁ@?@fﬁgi TEAGEANGICATIFACACCCEGATAATATGAGET t t aat t at ca

GGGE ﬁ@@TQ é“é“éﬁ CﬂTﬁﬁ@ Gﬁ_gfé@@t t ga

Eég @T% gtc

ACT .g at gt gcaa
at ccagcagg tagc gage rgeecaty i ¥4t ccaggea

TGG@@@@tmtﬁdmtraﬂxﬁr&%%%ﬁ%@mg&wé%@éﬂCCt c
TTCAETE A TG ACTRIRCLUTC AR AT BRGIcRrceth ah@atk ga £0480

AAGGCHFENT CAIETEITIar GCJCCRA JEL sEQID agagnggaaa ttagcat gce
cagaatccac 60540 gtctttagtg cactctctcc ccagctccaa

Primgggsct gt t act gttc aacatctcag 60600 t aaagctcaa
g.T 2%%%%@6??& @dfcaaac cttgggtggc atcgtcgatt
gﬁpﬁpgﬁcﬁﬁgﬁi NO:H2at t caacc cat cagccca

srs7dof&Sacaggc ccaagtgtgt 60720 cctctctacc ttcaaagegt

TATHE AE QOCE CrA0aGGeeh bats PRSI A F R A @ Sa60780
TTCEdgagiTeeesghgetetsetc1igicedehbactat Olggesaggagt gt ct t t
AcCAgTTTUITOACCCE08A0GAG A A OCtdcrTathacehtt Aic/aaeadcct at
TCCﬁaKEMKKECECGQﬁﬂﬂﬂﬂ@ﬁ&tTGgCAAEEKEIGT@@&Q@TGewﬁmtttga

TTCHH Yy IO CATH BRI CgasagarCas at cacagacc tctatactga

Y 60960 aaqtc at aaattttatc tct ﬁgA gt cccaaagc
GGG éﬁg éﬁ{%‘ TE&@@@T‘%"&‘%% G¢HHiAgaagag

TCC

61080
égﬁﬂ@glﬂj 1 r# A gcttttgtgce
ACA&@@T@E@Q@‘ IQ@TQ@ @@FA’&}&Q}%& aggct gag
(SEQu@ag:cHccy ttcatcagac cctggct cat ccagcagggc

gtggctgatg ttttcaatgt tgtatcctga gtgggaccca gatgcttccc
Prim§4260 aact gtgcca catctgagcc ctgcatgcca tctgtccagt

F'RQ @ggg%ﬁgg %ﬁ TBIITEN Hylged Yct ga agagct ct gg
BACEHE SEQAIIBMNGY Ve cg agcct gcata 61380

ggat cctggaccgt gatt aagt gc atcacctagg cttcaat gag
rsll gﬁg{i& & agget tt
TTG A x (9993, ,
TGTE$ T&’f&fgcﬁi%c% A{gﬁ%ﬁ% cttgtt
GGATALALEBE AEG AORLALEET

|79} Jaaaaaaa
cTT@Aﬁﬁ@xﬁﬁﬁﬁﬁ@&@@tTATQ@QQ@@QQAE@@@ﬂﬁ@QQQT@@ﬁééagCt9
CTAagagcggt ac agccttgggg 61620 actgagccat cccattgtcc
S cagaggtggg ggtgttatca agacctgttt ttgagccata 61680

AGCé@FéF @A@&@Eﬁ ACGAABRGATTIIAATCT CRERfEESAacact aagag
ATTE%% @?5 ?%ﬂG @a%gﬁgacgc
ACT gé gt aygryae B H Gg? aaac

%1
Séﬁﬁg’%gag Aot BWT&&@E Tot t ot ggt ga
cag t ggaact cag gaaaaaaaaa

ggg
Primdcb:Qttttttt ggaaagaggt 61920 agcagccccc ttcagccaaa
F: TIEIIOTeCRERIGTYeeUyAAMIBES ilgROadt ca gaattacagt 61980

R.AgesnaﬂggmaTGQAGangI@Eaaag@nngaa taagtgagtt tgactgacag
ccatctc 62040 catttttagt atatggccaa gcatctttcc

>m”@ ttc ctt cccc ttcccatccc 62100 acttctgaaa

TCA ﬁﬁé@Aﬁﬁﬂa6€T@@TTQQ9QQEQQE@@R$gaagttgtt

ATA fA ““““ JkFlET Tcccag
aagaaat ca ‘ 5 i t6ct gaa

R gctgacatct gtctctacac attttttttt ttctgataat 62280

TGABQRALLLTCITIALAEGP PR CJCeREEETEAATTIOEEAEEQE S @act acact t
TCCAGGCTIIAANM TR2RA Agercout teicalaracatal fod@alt aggca
TTCEAY Y fiagat T AalgGgareAGAGALL @t gagTTAAD0A LA Ed ccacy

cagagaggat ctaaatctgg ctctitgcaa ttgccttcal acatgtygcat
624 60 acacaccaca cacacacaca cacacacaca cacacacaca
cacacagaca catacatatg 62520 cacacacccc gactcaat gg
aggaccctca tttgtagaag ggtaaaatgg gtgaggcgga 62580
aatgcctgta tggcaccatg gagttctgtg tagccagttc taatcctggg
ctatttggta 62640 aggaat gaag ttggagatag tcttctgtcc
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aactttagat atttttgtga aattcttatt ttcatatttt tggtatctca
gagttttctt 63060 ttctggcttc tgtttaacat actcttcttt

wQe@etiamai c tctcttattt ttgctccttg 63120 ggacaarthEs2006/000014

agaatcctta gataattaat agtatgaaat actgcccttt tagttgaaaa
63180 at gt cacaat aat gt aat aa7@at aaat aag gaggt gt cgc
tttaacctgt atcgtgtagt 63240 ctcctctact tactaacact
tacttgtatt actagaagca ttatttttta aatcatggaa 63300

TCT ST G T B HAGET By CEQIRYAGA gt t tatttctgtt tgactgatta
ttacaacttc 63360 attatttgat gaaggttctg tacgttttcc

Fmt: E@éﬂ@ Ac atc 63420 ctgcagcccc
@} ek?g?%j%%tlg%ﬁﬁg 6L, gagccgagtg cagggtttgt

63480 acttggacct gcaggct g tggc>gt ctgt gggagcagtg

>Sdlgi4bgagaga gattct gagg 6354 O ctgtatgtgt cagggcctcc

TAﬁggggaagmmgaawcwcgrpgatmaaGmnmg&mm@ngﬁ3600
agag @@CA@«%@‘M@&J@G@% VCRARALCATYTAACARGTAG@L cat t gct g

AC4 ETT Q@m THGCAGFAsAt t ga

Eg:gggg % EAGEE GEGF2DI KAt ccat

acaa aagttctctg act caccat t t aaaaacttg

GG%%%%&A%%%%E ﬁ%@ﬁ%&gﬁg&% Cat ce
ACEPRCTEAY AT NIV tagg
mq:ag@@@@mm HIETECRAEOEa6AL g@ ﬁfa 00
TCMHW ATCOGTTITUGGET AT HIGAGIAAeh BT aETREG A ACT1G 66 C at gacccat
CAG/ATITIFaPA BRI T AT Qe cTat JeeerergGTerrgaact ge
GA ALTHQAT QA TCHEATALTA A TRIGITGAAT S4CRII TIrgattgcagce
GC fid Tgﬁé%@@ﬁ‘ij?ﬁfg" 56T AATERACEATHGEGTIAG agcagt gaa
B3P tAcagtt ctcttttcct cccacctttc tattagacat
sm.dcat gatac aaaaatcaag 64140 atatttctaa gagggtgata

P TAGH AL g ARLLLARRGLCTAT ARb gaagaggg 64200
LA Rt bt e o b e cttt at ctgattct
ttttttggtg 642 60 caaacccatg dtgccttctt cctgattcat

ctgctacact gtgagttcaa gcctggcgtg 64320 ggacacaggc
>SGACHPTt ct ca tgccaacgat ctcatggtta agttttggaa cataatttga
TGW@&&‘ il% g gg%ébvéfdé?ﬂ:@mg TMG@GGG@@A@EIA@@ gt ga

TEGAGAGT TG SACEEGE gagt g
‘. %ﬁi@ tr 1 HaaCHEGeeal©4500
; Q A Aﬂr{ (Ag ST T Jeeatb€accgeat a

G e GEL CEOLggt g
TTGA@C@E@G&Q&AA@A%Q@@ETGA&%@@@Q@G AL bLEagt t
TGWWMEGGtgm@é@mgQ@A@g@@&géﬁﬂ%c*r gt cgggat
GTGUGBAGAAGIRGREQGCHGEICAGAGECIeA ERTAGATAOT6Egaacag
M aagctgaggg at gaggcttt 64740gggagctttt tgtcatgcac

C&Tﬁ@@ @@H@T{J@E GAAGCE T ECAIBACATEA800
g@%@@% HPTETECOOGABATGt gat t t t t
%qu BB ¥92%k cccagaatt cacatgttga

Pm@ggaaaactt agaggt ctag tgacataaaa 64 920 gcctcatttt

F: T@ééﬁﬁéé@@@rﬂﬁ%@ﬂﬁ&%tlﬁtﬁc%?aaat ggagagagaa gtacacgatc
R: GHAYRG cat ool @Rl A6G (@d fANGsgagcact ¢ act aget cca
ggccttttct aagt aattta 65 40 tgaagttgtc aggtttaatc

ctcacaacgc ccttatgaat gagctattgt tattatcccg 65100
>SGéQ&42% ga t gaggaaact gaggcttgag gggaggat ga cgtact caag

TTG&Téﬁ GA§ECETTECCIAYHHEGHTHHT GasErsiafgaa gt t gaaccca

agcc aggactctca 65220 cccttcagtg
%ﬁ%%?%é&&g@ ig&%gﬂ%‘ T CE@&%G E445 Qcaggtttce
S
R s e g ot agtt
CTTECTQIA PG TR bERHEGH docdhd9d L L 6CESEEPRTIRE: 65400

CTTAaQGGAT WTCMG@FW@@GQG@AWMQX gagatttgca
GAGEREEHIAGHY TRBT CHOCTATAICCTat TECcAtarGtagahh Aetaget cct t

TTAAASAEAEAT BTN TRATIGICECERAIAANTGHGABE6BACT BEI@AC acaa
cﬁ‘ca—aa—\J

atctttctgg taagttacaa tggatggaag gtttttgcat ttct

65580 tcaccaacca tttaatgcta tgtgtagtca ctccctaatc
tatcttttgt ataaatttgg 65640 atctttgagt attggggttt
tccatgatgt ttggcagttc cccttagggt gtctatctca 65700
aagtttgtca cactgacaag ctttggggag agaagttaga ggtgggcttc
cctgttttta 657 60 gtggctgtgt ctgattgttc tgtctgttct
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at aagt ggct tcacattcca cataacattc tgcagcatgt tttcttttat
ttttattttt 66120 ttctttattt ttaaattttt attttgcagc

w@r@etstoBEt tattcaacat tacatttgaa 66180 ttttttPEELS2006/000014

attgtacatt gaaatttagc tcattctttt taactgctct gtagtattta
66240 ttgtatgcat atactacage78itctatttc tgtattgatg
gttaattagg ttgcttacag 66300 ttttttaaga ttacagattc
tgctgtaata accatccttt gggcaagtgt atgtaggtac 66360

AAWKEE@@&@@@A@HW@AQGTAWT&GATGAADGWMat t ggt agg
fT§Gat ca
GT CS A(gggég“é f IP MZhaact ctttcctcat aatcacacca

A0RP40 atgcttgatc ctgttggact taaaattttt gccaatttgce

F TT@@H&@&@%W&QMQW% acctaatttg cctttatttg
R: A&M@ﬁM@M@AQS@)M@% cata tgtttatttt 66660
ctcctctgtg gettgectgg tttaatgect tcttcatttt aaagaatcag

atagttttct 66720 gttattgatt tataggaact ctttatataa
>SGHHgaaaact tgattat atg tgttggaaat 66780 actttttcta

(T:é\ %‘% CEALGRARTATE ;gg& gAt %%%Tg%% ttttacctt
t
Rl e

agcc1 ccacc tcctggt acc aagaggtcct cctgccccag 66960

TTC@@A@&@WG@QQ\%@T@M@QM@C@Q@EQ&%&Ct agetttgg
CATg8ot 1A TECARA Ae8ABBAAOBGGETdAd@RATEGTT@Rl gccct
TCTCABAGA A AGCTA AT ERATACGUT TI TG AL IAAATAGEIBOCTREGdd gt ac

CGMMEEAW@A@CR@@WM@GWCMG@Q&WA@ aattctga

GTAAAANTTATEIGAGT @ﬁg@C@Tﬁ'ﬁ(ﬁ gaagg
CCTeASET GHYTHCAGATL ?5 TSNS T 55?@@ ttga
TT? 1‘% ggf At gb%%@c 7260
aaaact t
g@@gég&&g; %g%% paat aa A Sg% g‘gg;? gagc )

cgagatcctg ggc C%tgac tctgggacag 67380 aagctttcta
prirfeRf tttatct catcagtctt tgcaacaggc tccttgaagc aattttatcc
F: TRATCHNTRTaCCCT A G B SB@D XG:3gagct t a aagcagtt ag
R: CACEETITICANG CAaQEBE (§EQ BYBOQ7)cagagccaag attcaaatcc
agacctttct gaccacaaag ctcgttgctg aataccgcgc 67560
cattgcct tcttgcgaat tacttgggat ttgtttgaat cccaaaatct

aagt 9999

Seai i
@é@@@ﬂu@%‘%‘%ﬁ %ERT&%Q@ th t caaaagg

dChd9TeenastiA deebrif@igh gccce

ATW@A&%TWMGMG;C&@@TM@@&MA@@EG.&@GG@%@@A C acc

GTcmmecamAmaﬂtacgma AQOUUIGE AGABHANATIGAG78 60

GC %@@@gﬁ ECCHCAAE 6T CACACHUFITICAIGTGaggat t t ag

GC B“é&qTﬁQTWQT@qszgﬁﬁéG@@T attt

%‘} GQW 4 aaat

AG Al {J s ﬁ‘G g EA%aaaatggct
L TNAR N 1h GHERr Gk ?g 24390cgt

W atcgcctcag at gggcaggc § tgggagaggc gcct ggt gg

AA A AQSIQRRE ATIICTAG ACACOUUDRAAU AL 86E L EBCH§ 160
TTTIgAGGTT BICLGFagCggT GALTFICCCAGoSPEGTIGRgaetACt gecgt tttc

AATTIBG a ca"gzzmcgmgmm GOasyTIEIICACAIyRaat get
TTT&E& AT TARG EWCESWGETH ata
TCng‘ g’g

—”'eAéiATthT E@@MG@&T{QQY 5€?GAGac tt gagga

Cﬁ QT HLGEAH cact
fgg@%& ttc
cc ACA %b’fé&ﬁ INTY G 8460

caddgoiigettaceasai@aeseTeak pRREASEGR 969gat a tatacttctg
caacttcagc 68520 ctcctgggtt ccagcgattc tcctgcctca

PringtsCt ccagaa gagctcggat tacaggtgtg 68580 caccaccagg

cccagctaac tttttgtatt tttagtaaag atggggittc atcargrtgg
68640 ccaggctggt ctcgaactcc tgacctcagg tgatctgccc
ttctcggecct cccgaagtgg 68700 tgggattata ggcgtgagtc
accgagcctg gccccaggca at aat atacc agtgggcaag 687 60
aaaatattct tgctctcatg ggacttctgt tgggggtcag ggtat aggga
ggaaggcat a 68820 gagat gaaaa ccagtaaata agtaacaggg
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ggaccaggct gggggctgtt tgagatggag ggtcaggaag aaccaaacta
agat gt gaac 69240 agtgggaggt gttggagctg .tggtgcttgc
w@et@gazmgnc cctcat cgag caaat agaag 69300 cttct geCHIF2006/000014
gaagaagtta atgtcttgcg tgtgccctat gtaggttcat tagggccttt
69360 aaagggggaa gaaggt ggt g et at aaatg ttacaatctt

acctttggcc cctagggatt 69420 ctgtctttca accttggttc
: <§$§ aacaggget tcctttcggg 69480

E%'gé D39t gaaagt at caccatttat
ttcagtgtct & #0¢t t gggcage ct gagcagge
tctgaat ggg tctgaagagg ccctttagag 69600 tagagat gaa
>S@agmeggt gg ggaat cctca attctaaaca aagagtctgc aat gggaaga

TAGBBB@AG@MM@@RMMT&@M@@@M@QTW%%
gggww%wmi@mwammmﬁtuﬁ accg

TAECAT I aARATT JURCALITAR TGO 780
TG AGECT G A CETICTOGEBCTETGAA T t t t gct tcc

e e R

M tcctgtgtct tgttccttgt aaaagttcca ggttttgggt cgtgagcet gt

AABRO0GHT At At A @A ADGH G FE-FHHGD tatg
TAEIAYECEGFAGT A DGTLLRAG A ag%ﬁ%%ﬁ‘%ﬁa cge
Tcw@éﬁﬁagﬁ@rwagﬁmmmh@@m@m@@g@%ﬁ 0080
% é6 EQAQQC&HG@@EAG@@CA@AGA@CMW@A@C atatgctc
EC48LHCAGCRYYLER A TIATIIAGL t aa
T E%WW%@@@@E@@E@ IPO®AN) act gct gt gt
Pn-nﬁggcttttca t ggagat aaa gt gt caggag caagacccca aacctgcgaa
g@@&éﬂd%%g%§8égA& atgcccca aaaggt ggga
R: &WG@M@T@%@%@% ggé gtggtg tggggagggg
aagctttagg gccat aactc agacaa g tcaggcagtg 70380
gcatcggttg ggaggaaaat attgatgtac actttttgtt tttgaacctg
>SGHRpgoa t gggt 70440 tttttcggat gcattggagg acttttaaat

TAGGCEES Tﬁ@é&@gﬁ@@TGIRﬁAEEtQAGﬁEdKKXXiﬂE@&G@CCgta

ﬁg Aggiggf aAGanrTTTRagGact ccat aaa
r TﬁimSEGgAICAmn;gtcct

%gﬁggggﬁdebb “ %§§?0T ?f? EaERIGTargcaaaca

i géﬁﬂ%% il

cmmggggaaaagg 70740 cgggggttgg ggagé} 6‘ 1 gaat c

aaaaacagac accgaagctt taataaaata 70800 aat gaagcgg

CEATAAWA CGAGCAGTETgTYAGAGAGT T OrciiTd e aadg aggctttaa
TTA# @”B@FC@ 66#\5 T maga'ecm%éiagc at a
ch CGOOCIA@ryaptanaagicchGactggaca
?@? TTtC gA@@@Mg@@@@AﬂOQSO

ag ggaa a Eéﬁé— TEEHQEP Mgy aatt gctt gg

Prim@&gaaggggag 71040 aaaaaagaca gaaaatcaca ttttttattt

F: TAGRAACAGTATARRAACSGAT %@%%{2? 71100 ggaaaagagc

R: ABQAEIATHACCTTCA £6t ARt (s 260G cacttccata tttctgcata
71160 ccatttttgg ggtgtgtgtg tgtgaaggaa cagcagggtg
tttcttttta aatttgaatg 71220 ttagccttgc atattgtcag

taaagc ttgct ggcat gtagattatc cgccceccggt 71280

TGC
GOAGGAGEITAGTTGYat aacat t t
AGC jﬁg@ Gfglﬁﬁ?égg @g@%w@ E4TAABRQTCE t gt t
cftcagaatq ctc

AGGE
S a acaaaaat ca 71400 agtggttgga

ccc@tdddreadasCreRad aaatg catttagtga
ATG@M@A@W%E%%%%%%&%}EF% %@ aaggaat
ACTATTaggCAGET
mg@f@mmeAQagamm@@w@@m@@pﬁcﬁﬁ 71580

TCGRQ u,@6??@¥¥FF6TtmgﬁnmmmcghtﬁaacﬁudcOAa@QbQQ&@? ttatgtcctt

ccc ;Lur ﬁ- LS A QT@I@WWQ@QGCTWGWGaGGGm@gt gac
3 A4 C SO BECCARERGCIECABTGO00ATRyaw! t gt t t

gt t agat aaa cttgttttaa t aaat ggggg ggt cagggga gaggrttctry
717 60 ttcttggaag attccctgat aagtagcttt cttctcttgg
agaacttcag gctttctctc 71820caagcgaggg gtttgcaggc
agctaaagtc agcttcggct tctgcttcct gtcagtcagg 71880
aagtcacttc cttaacccaa attacaagct agagcacaac tccccagcca
taccgaaaag 71940 agcaggtttt tcccagaaga ctgtgtttct
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ccacgatcaa acttgatgtg tgcgtttacc ctcctccctt tgaatctgtt
attcaaatat 72360 ttaagcctcc aaccttgtgg cccctacctg
W@aweAsW®EETt cacccccccg acaaaaat ca 72420 agct ct PQHEIS2006/000014
ctcatggctt ctttcagtga cccttggggg acagggtttc ccaaggctgg
72480 ttgccagctg gcat ggtcce 80cgtt ggt ga agt ggagacc
tgtgtttttt tggtcatttt 7254 0O gcaaagagct tatggatgac
agttctc tgtgeetcge tgggacagag tgtattctga 72 600

~4

'{S&?’é&caéf& ﬁggég@g I CHECEECTAITCTRRATIGCg gyt get cag

T TGO AT CAEABETCAGEACRat t t a

‘é:rr yorate Oéwc?ﬁﬁ%‘\@“}%@t ctc
cagt gac tgaaacttca at'ttccaatt tccctcttat gtctaggtagt
Primk? 80 gagt gaggat acgtgtagta attgtcgcag gtattagtga

F: TGEaAYGULCAG AURACHas a8 AGEBADDARS A t cac acgt tat t ag

R: QACGaITagAGTATAGIRUTGASEYURAYgYYn cgt gt cacct 72900
aggaaatttg ctcttccgtg gagat gaaag ggcagt gaat taagtgcctg

>DI08

cC

CA:

et ctcc 72960 ctttttccct ctgacggtta ttgatcctcc

T1'§§@¥ﬁi GEEEGEANEELANPA TGS OTEOAEEgac
TA éféé‘[r& i e ol AT e g gt gaggag
TCAROB AT ARARET b GEATEL SEn agga
AaTHiATARGIGAGCEEE S ET NBEA DT aaa

T
CAGUEATI(IIC ACAGTOA%ICTE I8 RIEERA BRI 4g) aga 73200
agcat ggcac aaat aaaagg aaagaggcaa acaccgtcat tctacatctg

Prinfetst at ttt gt 732 60 tattaacaaa aggcaaggcg attttcatta

F: CRATETET Gg%g@@ngg@ngmgagggtgt 73320 agagagcaaa

R: THGHOT gAgELCeLAC AT SHQIR NGt cg ctt ggacata ctcttcagca
73380 gacat cgtgt gact gt ggaa gaaatgagtt tcatgaagat

> pafghaat aga aggaagccac 734 40 tgaaccagtc ctctatcacc

Tcgkﬂddﬁ

¢ RFAAN f‘&aﬂﬁ‘ﬁl
GT@@@E@Q@gggggghngEE%Eg &E£E£§§g§§;

A73500
@Z&%@é‘é 'ggcat cat ct
CAG JURTRT AT AT ST ABAGSEECEE SO AGTBORAR B RID B MRS )
gtgcctgctt agttcttgtc tcttgcttcc 73620 caagtgctca
Pringgaaat acat ccatgttcgc tacgaggaaa tggaccacat aaggtttccg
F: T¢GE0CAGAGAGESTETAYC(GEQIRYG:RLt aacacag t aggaacaga
R: CAHGGIACICEATTGAGTRTEEQ PBR903hgaagt t t ct _cttgct gett

ctggtcacat ttctttcttg tgtggttctt ctatggctac 73800
tgecacttttt. tttttttett agtgtcfcce ccttcccecca cacaccacct
¢ P oguienmsutasl G peGiulygheiohs saka dentabaston 4 LD
bloglgbft PEBAURekHakIt & hdlibCedrid#oIHAL S AARARIR LA fifef X, we used
tttttgcca tc&gggtaaa attpggtcca at t aagcgtc cattaagtg?
the%@é’@ § eanatmpedpiysengtpigrbinghe HepMep &858 sagydesg Thadive SNPs

G g
rsl%ﬂsfvz gggg).ﬁ); t6stc7)%(t3t146 (1;3 taaa@&);tsgao m%q#ac@tsl), 899 g?dmt(g’* =
043 b F b AP 4Rl RS Ao comors and
the tQIYIRGTsPe ISR BTG ngga&ﬁbbtlbmfsame%@&%ggg t%gg%%‘h%ﬁc

74280 ggaat gaatt ctggacctgc gaactctgaa tttc
markely fere kery stnilartatngobsenadin dut QY sgopleaadhfvaSNYs showed

t . accqgt tq taatgctcict. 74400
assoriiilon b ine 1B BABAL, b S50 B ol sligibhiones soimateda
relatine GslgeaEdowériSOalacciagat O trd SEME BbIHS, AdRleahR%bl stronger

act 74520 ttagggagac

e i 1o iRy el e oremitg s ohons were
conbRRLHORE LA HAAGR! HOGY. HORCAAARRUACKIAROAL ana

tggctgctt ttatgttggg 74 CcCaaaagaca
rs7ét5 9 eleedy hever weakermsodattopaa gyped] tighetad, thingaréd fORlele X (RR

_ gb ac t-igaat ggat t att gt ggt ccc aa tgtggcactg
302k Gctag 7a-oncuhgh s banioauny Gtumguygiele T o
gaggagagcg ggagat ggga acctggtgga 74820 cacaggaggg
agtgtgagtt ctgagggcca aaggaaactt gacaccggat gggacattaa
74880 tctgattctg ttatctgagg ctgtcaccag tcctccctgt
cctcctggca 74930 <210> 2 <211> 384 <212> DNA <213>
Hono sapi ens <400> 2 ttcaggccat tggtgttgta tatatttcaa
gatttgctca caggtccaaa gcttaactta 60 agctccctga
gacat at cat aaaat atgat ttggggaaaa accctaatgg gccatgatca

A NN
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gaacattatt attcaacaaa ggatgaaatg cttaagccaa gatggccttc

tttctttectt 180tctttctttc ttttttttta atgaaagttg
wW@o@WagawBETCc cgtccaacag ttttcaatgt 240 aggaatt CBCI/IS2006/000014

acagccccat ttgattgcag tttgttgaaa agtttaatgt ttttgtaggc

300 aattcataat ttccacattg a8kcagcctga gaggaagaga

gctggagccc actgttgttt 360 ttgtagtggg atggtgggaa cttt

384 <210> 3 <211> 20 <212> DNA <213> Honp sapi ens
rs122408% RR =daidy ctal. Sedet yend fon able I2a037903424 (BR 20154, P =

2 1SRRE PNA <2137 Homp sapi ens <400> 4 aaagttccca
LeCat LEeSEPPYEY 210> 5 <211> 366 <212> DNA <213> Honp

s af olosy i@ 3ubsetih €t 8€164st 9f HEF@D PhbG 10 3PO6{HBATWO05, two

cgtga ac tcat agg@gggt ctggcttgga 60 aagt gt.atéq% )
additonpl 3 NEyereri dentHicd that shoys sgengcerrielation g sugrosptel Hisdd g HRS478

28 k .
D
susaeptbilifpat type 2 diabegayill e Cagatsi 2243306 {(CARSNP) &@0T for rs4506565
E@gccaaa t agacaggaa attagcatgc ccagaatcca cgtctttagt

(A/Eg tctctc 300 cccagctcca aacctgttac tgettgtgtt

Ccage gl Be H68Q A hSBn AARICRIPTE PR QRat o d e Gec1s 320>

6 <211> 21 <212> DNA <213> HOonp sapi ens <400> 6
1579034 & dbeseghat gty thech gllgle 21 149885407 hapd an-estignapebrslabiArisk of

0GR I A S 1000 G088 B PLHEREERs v
statgtitdlygdg@dficant (R =dL2M)a gt gggaagaa gaaat agcaa atcttagctg
cctt%%acct 60 gatat aatta_ tttgtcttca tttacat

t
t y P EREHERPLIJEPIRLR 2andastipmihiy ﬁgoqaz@ng%ttyaggéaabetes, we
gen?g/g&gmﬂ)gélwtr@fﬂg 9812 drldGei BB $AGinCH ﬁféetaﬁhﬁﬂnglqgﬂgmeﬂ,

) ctgaggtcac agggtactag agaatggact Ctaagattc
congjgiing eft Jdd caseyeod g8 tiycomdls dndtig bingare gewdizellydiverse West

T R R T Y
Diabétdd Mellitaast3@#23). In the Danes, all three variants were strongly associated with
disease risk, as previously observed in Iceland. However, the association of allele T of
157903146 (Relative Risk = 1.53, P = 4.06x10™"%, PAR = 24.4%) was noticeably stronger
than that provided by the other two variants. In the West African study group, after

adjustment for relatedness and ethnic origin, we replicated the association of allele T of
157903146 to type 2 diabetes (Relative Risk = 1.45, 95% C.1. =1.20-1.76, P = 0.000146,
PAR = 22.2%), but not in the case of the other two variants. This suggests that allele T of
157903146 is either the risk variant itself or the closest known correlate of an unidentified
risk variant. The exclusion of the markers DG10S478 and rs12255372 as at-risk markers
in the West African group was possible because unlike in populations of European
ancestry, where the T allele 0f 157903146 occurs almost exclusively on chromosomes
carrying both allele X of DG10S478 and allele T of rs12255372, in West Africans the T
allele of rs7903146 occurs with both alleles of DG10S478 and rs12255372. This is
consistent with the observation that T is the ancestral allele of 157903146, whereas allele
X of DG10S5478 and allele T of rs12255372 are both different from the chimpanzee
reference sequence. More generally, this finding is also consistent with the expectation

that relatively diverse populations, such as those of West Africa, provide the means to



10

15

20

25

30

caaggtcttg gagttcccat gcctttgtaa gcatccctcc ccgagattca
gcaccaacca 420 aaatcacatt tggaaaaatt gcttgtttcc
w@eamgaameit tggaggatat gattttgtat 480 agaacgggpeT/1S2006/000014
cacaggtttt ctgttcattc ttctatggtg gagtgtgtgt gtatgtgact
540 ctgtcttctc tccattcc 5582<210> 9 <211> 21 <212> DNA
<213> Hono sapi ens <400> 9 gctgtgaaat cccctgtgta g 21
<210> 10 <211> 23 <212> DNA <213> Honp sapi ens <400>
refirkCisggiaaiog gmpalsgag tecitg acgidiaf 2B o litlngd Hissglilibridfi4n more
<212> DNA <213> Honp sapi ens <400> 11 aagggagaaa
homggensgus PRYIORggggag ccgt cagat g gt aat gcaga t gt gat gaga
60t ct ct gccgg accaaagaga agattccttt ttaaatggtg
acaaattcat gggctttctc 120 tgcctcaaaa cctagcacag
DISEUSSIANt t a ct gaacaatt agagagctaa gcacttttta 180
ga L Lt Lty ccatataa caccectt a {ttcagacga
o2 D HE Ly 57 r b i EEAN A REN 8 SAET bt by 9P 6B
diabeteagathanihe ppgdaadagpbritd 0RPBgReE re3ith( £0)ggaodi@dranscription
ccl.gt gt agaagct t cacftc actgctacat ttcatctctt
fact§igbReser (1084 L7 Hosmany LT DOTHIL5 250 AT ApaEILCRsips ik of
e v o
Whilgythg ¥agarg alotgectagiaaya subs@atialFiption df the familBY Glust@dRgof type

. 13 i ens <400> 14 ctgat t t
oG 0B BB 0, A SRR ARISH
healdt pdifif Gftvi@w gCaaphaddb theddnt @adidit, thd &GAHE2RRs bf hi&88ddas
ct'gt agggat. 120 at agct ?é(ga gcct ct ag%g (}%Ct gagattt
carrier PhARHTIEk cempesitedlelepprraximataly ahe papudatign) and
t -cat Lt
hon%tdrzg@cglg t%gl?%(ls A b8RAYBAGE e ﬁ%ﬁ{a{é G ard 2§ taﬁ&lﬁ.éllt %gg&ﬁ%lggf{ence,

t gggcattc gagga tcccat
this vaggtt hageugh aggiaagoaBeo bagfddticat asgcct aggt t a

9t 3L L R0 9GS, SR9 AL Eh &t S SG539L4832 . 30 pG10sars,

within the third intron of the TCF7L2 gene. The TCF7L2 gene product is a high mobility

group (HMG) box-containing transcription factor which plays a role in the Wnt signalling
pathway. This pathway is considered one of the key developmental and growth regulatory
mechanisms of the cell; it is mediated by secreted glycoproteins, known as Wnts, which
initiate many signalling cascades within target cells upon binding to a cognate receptor
complex, consisting of a member of the Frizzled family and a member of the LDL
receptor family, Lrp5/6(24). Wnt signaling uncouples the central player in this
pathway,p-catenin, from the degradation complex and translocates it to the nucleus where
it transiently converts TCF factors from repressors into transcriptional activators(25). The
f-catenin protein is also important for mediating cell adhesion through its binding of
cadherins(Z35).

The NCBI RefSeq for TCF7L2 contains 14 exons. However, Duval et al(26)
showed that TCF7L2 has 17 exons, of which 5 are alternative; in addition, it was reported
that three alternative splice acceptor sites are used. This study also demonstrated the
alternative use of three consecutive exons located in the 3” end of the TCF7L2 gene
which change the reading frames used in the last exon, leading to the synthesis of a large

number of TCF7L2 isoforms with short, medium, or long COOH-terminal ends..
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gaat aagcaa agaagtgaat gttgtgcatt gagaaaaatg actctcggag

gaggat gagc 420 ctctcggata tggcgaccga agtgatwt gg
wQ@oweastogi c aagggtctct attatggcat 480 caagaaaap@r/1S2006/000014

tgctgctttc ggtgatgccc gaggagagcc tcaatatttt acatgggaaa

540 cctaaaaaag gggccatgtt og3ggtctctg cacctaaga

579<210> 15 <211> 19 <212> DNA <213> Honpb sapi ens

<400> 15 ctgatgaggg tagggagca 19 <210> 16 <211> 22

<2 B2milBiNA RO 2, Hoerof tha pixegsitiodilyclbied gdnkafpatigcrare

accaca.ac 22 .<210> 17 <211> 486 <212> DNA <213>
Merd B RS 5 T 5nd  iansion, Amely gy e e o8 e e g
(MO9S, Ak de A clipstifaeis(21)! AHGkBhAGr0crifidf #4:348:8 have been
t ca.gt cat ccacaccctc taact ccagg acattttcct cacccccgag

impheaiedjadhanethogenesis phiype B diskaiesagrcbuling rerexdsame proliferator-

.ctciccecgee aqgcc 80, aat t tt t
acti (R ST e PHEE T A8 () a0 TR GRGA0 B tapgd( 5,80 Noble erar
descibed b ngikGhs€intatiba (CER10aR e hed PCHDESHRLIR @?@gﬁta%éﬁeqm).
cagtattgta 300 ?catctatca tatgtcatt cctttttatg

Howgyen dtdis aat cleartif { 6ft grd 4CHghY apeetedn thesemetpgthpay with respect to

the fRARLAL or g4l Logt tattatgagt aacactacta tgaacatttt
gcacaaattt ttgtattgac atgttttcat ttctcctggg

t atMgihtiotsshavg dgérgdraatibeddn thegCCHL AMme <SidtRding8he<@dldtion?of an
. <212> DNA <213> no ] ens, . <400> 18 tatttagaaa,
A ingi 09 22008 ceheet GROBY DD G 393 20ds pimber Cimshipgip colorect!
cell ﬁﬁé%?@m 08378 RIIRles HHHm é&%ﬁﬁa&éﬁéﬁbﬁ.%@‘ﬂfﬁbé@@:ﬂq{
<?1 <213

22<210> 20 <211> 428 <212> > Homo sapi ens
Caueapirp-HagMep Jhase dDihat eneppsuletes exonnd piyt Jankinggatrovicgegeences 5°

gal fceec ctcgeccect, .
wd SSRBLE  JSh AL DS eGSR et i o
posgilgit alga IBE)SAT 8 soagirfigafcdanataidellyihighaabaanit 36 A@AGRIption,
tattttcctg 180 aaagttctca acatttataa ctacsagcag,
spli¢ing gt mgerage sigbiist g%tCL aggEaridalikelysa be tgoge J2ith DG10S478,
ie. glggzgﬂa{ttréﬁd@%aﬁﬁlmoﬁa% bRYRGrITCEYE 59929 agagacat gc

Several lines of evidence suggest an enteroendocrine role of this gene in the
pathogenesis of type II diabetes. Firstly, TCF7L2 has been implicated in the development
of colorectal cancer(34) and small-molecule antagonists of the oncogenic TCF/B-catenin
protein complex have been already described(35). In addition, TCF7L2—/— mice, which
die within 24 hours after birth, lack an intestinal epithelial stem-cell compartment(36).
Variants of the TCF7L2 gene could influence the susceptibility to type II diabetes through
altering levels of the insulinotropic hormone glucagon-like peptide 1 (GLP-1), one of the
peptides encoded by the proglucagon gene whose expression in enteroendocrine cells is
transcriptionally regulated by TCF7L2. In concert with insulin, GLP-1 exerts crucial
effects on blood glucose homeostasis(/2). GLP-1 analogs and inhibitors of dipeptidyl
peptidase IV are currently in clinical development.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the

scope of the invention encompassed by the appended claims.
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ccttaactcc accccgccct agaacagaga cccagcccat ccaagtcagc
ctccccaggt 360 cctccacctt caaaacaggc aaacgaaatc

wa@rdobastogha taattggtag gcttcaaggt 420 cagat gt t p@R82006/000014

<210> 21 <211> 23 <212> DNA <213> Honp sapi ens <400>
21 ttgtctcctt ttgtttctgec tag.23 <210> 22 <211> 22
<212> DNA <213> Honp sapi ens <400> 22 aacat ct gac
cttgaagcct ac 22 <210> 23 <211> 330 <212> DNA <213>

RefeHp®s sapi ens <400> 23 tcagggacag tgcataggtg taaagaagtt

L.

2.

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.
21.
22.

23.

gctggttggg ggttctaatg caggtttctc 60 caaaagtgaa

t gacEt Ahdos, PaRAdE@aty, PCrindaeaDaibepl R0 dd Suppl 5131 OHT) a
120 aaaaagtgtg acagttctag acacctagag agtaaartga

agpadieheterbl.t A SiHeniBD118; 678 cliega9Bgppat tt ccc
agcatggtcc aggctttgaa atttatttat ctgcttttgg 240

Cagy gutK@svies) o dapdititt, MICRCHatll RUH.IBdnhtBg0lberealeEdIRY®, 1
ac?féjogwgd)_ 300t aaaatctct tcgttgttct ctctctttga 330
<210> 24 <211> 20 <212> DNA <213> Honp sapi ens <400>

24! SRAUYSRCAYL! DEALRUSHQ3E 63200 1897)<211> 23 <212>
DNA <213> Honp sapi ens <400> 25 tcaaagagag agaacaacga

aga, 28 Bl (2B R1D>1 adft, D2AZPyINDa#elsioe 0D B ERLETTR1).

<400> 26 tatttagaaa ccataaaatc Ccacctatttg aggtgtacaa

11929t eAbin, Ukl gl 23y 801 h@%gﬁmy gt gcagt cat

ccacaccctc taactccagg acattttcct cacccccgag 120

ga%@ﬁ&ﬁh&rEﬁ&l.t,é\fiz?@%het%g*?@?e?afo ctcatttc ctcteccecc
agcccctggec 1807 aatcactgtg gatttgectg ttcttgacat

tt %tL"%“Cﬁé’fh AL PligrA 5999683{1:%,%0%0 gcttttgtgt
ctgtctgctt tcacttagca tacggttctc aaggttcatc cagtattgta

308, geahohals a1 W e pid, 185 (OLd Q@ddg. gccaaat aat
attttattgt atggatagac 360 aitttgtita ttcatttatc

Sy dlel padgpesion o praERSL 0
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tgctgggtca tataataaat aactgtttaa cattttgggg agctgccaaa
cttttaaaac 540 cttgggttct gtgatgtacc agttgtgtta ggca

WO Z0b6H2D8> 27 <211> 27 <212> DNA <213> Honp sapiBIsR006/000014

24.
25.
26.
27.

28.

29.
30.
31.
32.
33.
34.
35.

36.

<400> 27 tatttagaaa ccataaaatc cacctat 27 <210> 28
<211> 22<212> DNA <213> Horfs -sapi ens <400> 28
tgcctaacac aactggtaca tc 22 <210> 29 <211> 571 <212>.
DNA <213> Honp sapi ens <400> 29 tgccaggggt tttatggtta
at €t PootiecBatt Hogaggd . tH. faetes Ggewitt Kagpggt 21 1480Sep, 2004).
agatgtcttt gagaatccag ggttcaaata ccacagctgg tagaatgttt
ct ¢adedlslipy, Y2 Bisdoreaat Coe Qran Cenertlday 1dg§4a(Qat 2001).
gtttagacag acaacaggga catcagcatt 180 ttaaaaagcg

gt dgdbwaber dit Cgetarglas 601 F2H(HId§, 2eMh.gacatt ttattttgaa
240 atttcaaata acatgaaggg aggtttggag cggtttttgg

t t SaBcEgass, (g d.dAat, g &. BAlongkygNdgty §/aalddalacSap 27, 2001).
ggct gaat gg gagaggggtt ggggtccccc tgtgagatag 360

t g@adcaéium, @ dgilgeedt. locadt YhtFagdgemdiit Stochel, dotat 432,027
agchea2®mPP0420 gggccagagg cccattggec ttactgggma

gt aagct gta gagctgctgc cttttcgtga 480 aagggttgac
acgadalcdetes ol CNOCGagy32,a23870gReoe)gggacct gag gggcatggtc
540 gagcagatga cagcctttgt aaaacatctc c 571 <210> 30
<2J1x. RObleZ1 b, Didhere2 $31 50 (lns2q039ns <400> 30
tgccaggggt tttatggtta 20 <210> 31 <211> 23 <212> DNA
<2 13:DNaher Ha0ebs RAGO>A8B (8gR0AIYLY.t tacaaaggct gtc
23 <210> 32 <211> 614 <212> DNA <213> Honp sapi ens

<4Q0DwBAl t JYigasenct18gerNcqNeG 182 ggt ¢ tt gaact cct
ggrct caagc aatcttcctg 60cctcagcctt ccaaagtact

JUGRIR. THa8g GEEGL QOBLEALEE G T60W06).t gaaattt 120
ttctatggct ttattctttc tccaagtaca gagtctaccc aaccttctga
gatntA twWehg, WAOPighhiellf, UhC.CPiREDIBASE P (HeBIRERAL acC
ttatttatgt taaacaacag caatcacaca 240 tttctttttc

t atMCB&iourcel Gl bl ataeACapRtBaadsh, 00HCIt Ctt aggctttctg
300 gattttttca aaagatgcaa ttcctggagt atgtttttac

Lt aggoaant @eRIVEL Galer B8B79 (Aug, 1998).
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ctcctatacc ttctgcatct gcagaaaagt tggttaaaca gactttgtaa
tgatgcccct 420 tacaattctg aagggacttg tgaaatagtt

wocaeagmgit tcagtgttag gtatatttga 480 tcaat gctPEI/1S2006/000014

cttttggaaa actttggtgc ctgtatgatt cagagggtag ggcagaat at
540 taaattaatc acaacttctt fiattttaac cattctgggt
aaattgggat tccgtgacgc 600 ccaggcaaaa ttat 614 <210> 33
<211> 20 <212> DNA <213> Honp sapi ens <400> 33
ttggtagaga tggggtctcc 20 <210> 34 <211> 20 <212> DNA
<213> Honp sapi ens <400>AAM%Battttge ctgggegtca 20
<210> 35 <211> 633 <212> DNA <213> Honp sapi ens <400>
35 tatcttatat cccctccaag cattcattaa ctgatggatt
agtAigagthiod 9f dzishoragpaguseeptibdlitgaagge ] digbattLimamgndividual,

tgcttctaag catt.gtgtct aagttctgtt tttcctg 120, .

o COREHRg ah AT aE S gricl S L Sarels ohlediioge e adkyiyph fos 2

tt ARG %a}ikéf%/pg @b DRMRGHiIH DePkRE YD BYERBPPCRFLL, wherein the
ctcacctcat tttaccttgt ctgcaaaatg 240 aggaact

daal g . 999
t c @ssenca thg medkanochapteiypeysdadentivaal e gealswtlbgtty tfapal
30%k§%&%agctcc cttgggccgt atatttattt cctagcttgg
aggaaggtgg ggacagacag 360 aattgatgta cacctttatt
tttatctcta tggtaaacct gtgcatacta aagcattcct
420ctggtctitt gagatgagtg tatacattgt gtctggccct
gt tr??tb?‘{ ?’ffi%‘e%éa\g er&@dﬁ%% mager of ap?@tga@txaﬂa@&es at least one
t 09GO RlecRATIRR HeTharRld HRAGE Fati@ 6l CAAGL @ 540
gcttttgcta cctaaaggac agctgctcat atgtacttga cttcctttaa
agt gaaggat 600 gatgacattt gaaaaacgga ggttgaaaag gag
633.,<21 6, <211> 25 <212> <213> no_sapi ens .
a8 A LT T et Gy A e b of Feplptyps i a
21 k&> DNA <213> Honp sapi ens <400> 37 ctccttttca
acctccgttt t 21 <210> 38 <211> 1081 <212> DNA <213>
Hono sapi ens <400> 38 ttgagcatgt gttatttaat gagttatacc

. LetElGALAbq &t Q{y@lﬁ‘%é ﬂre@écﬁ\{gcéﬁﬁﬁﬁ v&ﬁl%rein the marker or haplotype is

indicative of increased susceptibility of type II diabetes.

The method of Claim 4, wherein the increased susceptibility is characterized by a
relative risk of at least 1.2, including a relative risk of at least 1.3 and a relative

risk of at least 1.4.

The method of any of the Claims 1-3, wherein the marker or haplotype is
indicative of decreased susceptibility of type II diabetes.

The method of claim 6, wherein the decreased susceptibility is characterized by a

relative risk of less than 0.8, including a relative risk of less than 0.7.

The'method of Claim 3, wherein the marker is selected from the group consisting
of DG10S478, 1512255372, 157895340, 1511196205, 1s7901695, 157903146,
rs12243326, and rs4506565, and wherein the presence of a non-0 allele in
DG10S478, a T allele in rs12255372; an A allele in rs7895340; a C aliele in
rs11196205; a C allele in rs7901695; a T allele in rs7903146; a C allele in
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ataacttatt tttataaaac catattttga gtcatcattt gtgacaatgt
cttcttttct 120 ctggtataaa tgaggcatgt agaaagaaga

WO t@aaatosi g ctagaagctt cccctttcct 180 ctaact cCcBCI/IS2006/000014

10.

11.

12.

13.

14.

aat aaaat gg atgctcataa ttacatctgc tcctataagg tcaagatttc
240 agggctggaa gtgaccttag aggatttagg cccaacttgc

cct caggaaa ggaaactgag 300 gcccagagat gccttaagtg
aattgcccaa tgtcacacgc tgagtcagtg gccagagcaa 360

ggcisi 2@t es;caan ticallelginas 4506656 5,4 indiratee b f igtregsetigtisdeptibility
ctcctac 20 aggtgaaaat aactgctgtg gctggttctg
tttﬁwgﬂgha?’ e5aattgg gt cat ggt ca 480 gggacagt gc

at aggt gt aa agaagttgct ggttgggggt tctaatgcag gtttctccaa
540 aagtgaatgc cctgttaaaa aaaaattctt aacaaatata
cag%f‘am?&l@ ? Flaims 3 eson theaatrgerjaselegjed fomghe group consisting
cct

R R R L R SR

ct t PGdOB4HE ot201 vljje irgmiHes 1gaas indative @ﬁihtl“emetltstlscepublhty to
tta%P ?Iccf}%oe?%aaaggaca ttatctttaa 780aatctcttcg

ttg tttgagt g aggagagaag at gt gaatcc tggcagtggt
840 tcagagtgga cacagcccct gtgtttgtgg cataggctct

gtg ccccat ccagggag 900 cagtaccccc gt gt aaagga
gt gbeRygethed gf etaamt; g&glemna@agnah@r 1y RX@TOCE¢H @nd Glherein the

t f@%?%l?é?f %ﬁ%ﬁ-@ 3158 % PATSIS Bn sl e Rl Riscortbuiy o
acatype € disbetssgagcct gt gtggattttg 1080 g 1081 <210> 39

<211> 26 <212> DNA <213> Hono sapi ens <400> 39
ttgagcatgt gttatttaat gagtta 26 <210> 40 <211> 20

<21%i% Fhod 42 SRR IR AR a i

cac agegct cto 20 <aélo> ﬁ@%&%ﬁ%‘@%@%@%@eﬁgﬁg
sapprespnceafOF aligletimgi7§03 bhgis iradi¢ative afimerpasect sybdeptibility to type
tttﬁ%?c} fa aaattgctgt agttaataag 60 cacttcccca

tgtca aa atgcttaagg atttttaatg accacataac agtccat aat
120 atgattaaac cccaatttac tgaatcaatg ccatattgtt
gggtctttag attg};ctcct 180 tttg tttctg ctact gt gaa

t gat eeiogihyg 183 wtherainthytraarker ias @(ttQber@m theigroup consisting
cct SHSES a
LRI e I o BRI bR A AR R

t agt2248326,tand 4506545, ga@w@biem the e dbiltAlleke in DG10S478,

40 PO AAS A AUt PR 0T e Ol o11196205; a

gagRgBeIB idrs79CId3aL CCalkR0n ¢&008 F4L G 51@%%9?@93 326; oran A
acccagccca tccaa tcag cct ccccagg tCCt ccacct

t cadl lagg45@éééﬁ:ga&@patmqf@dep@aseétsawp@ghw tg gmet 1 dinfygtes.
tcagatgtt 599<210> 42 <211> 25 <212> DNA <213> Hono

sapi ens <400> 42 tagtgctcag tatttccaac gttct 25 <210>
43 The method of Claim 12, wherein the marker is DG10S478, and wherein the

presence of a 0 allele in DG10S478 is indicative of decreased susceptibility to
type Il diabetes.

The method of Claim 12, wherein the marker is 157903146, and wherein the

presence of a C allele in rs7903146 is indicative of decreased susceptibility to type
II diabetes.
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<211> 23 <212> DNA <213> Honp sapi ens <400> 43
aacat ctgac cttgaagcct ace 23 <210> 44 <211> 599 <212>

w628 Honp sapi ens <400> 44 tagtgctcag tapCT/IRemmo0014

15.

16.

gttctgttta tttaagatga aaattgctgt agttaataag 60

cacttcccca tgtcattaaa atgct8dagg atttttaatg accacat aac
agtccataat 120 atgattaaac cccaatttac tgaatcaatg
ccatattgtt gggtctttag attgtctcct 180 tttgtttctg

ct askijtfgnesstygag ecamply fonyan ddividua tgdgegtaaasaptibilitygbagpe 11

240,.cctcgcecce Lceectttta ttattttctt at.agacc .

¢ D §mERtn I TG oprEes ord or kit For IS FG9RE K ing one or
t ctihgRtragReisagaratabwith tatdkbh 40D BRRGF rctks.360
aacatttata actaegagea gtatgtaaga gagttatggt tggaatgatt
ttaatgtctc 420 tggggaattt aacaacaaaa aaactttagg

ct VPl 1iDGPCHRIARGALEinGRE LAAR AT, CACELAGH The arou

t agaacagag acccagccca tccaagtcag cctccccagg tcc ceacet
54 Consiatizac bR 0942 gl 2235302 157895346, a1 BI6RO%) tre7 901695,

- BRI SIS 060 o 2t groc aotttacaca

17.

18.

19.

20.

21. pAThedd

22,

23,

t aaggat gt g caaat ccagc aggttagctg agctgcccag 60

gaat at cca caagaatga ccatattctg ataattaete aggcctctgc

ct c“éhecltlt:@g‘:%zo 1%t yhereindbe orreraneregamkeris XGOS 2R or rs7903146.
gtgccagatt cagcctccat ttgaatgcca 180 aat agacagg
aaattagcat gcccagaatc cacgtcttta gtgcactctc tccccagctc

240rtxdedt of Qlaimddt ghérkitthe bicc@anaker is eagkaanGLiS478.
caacaacatc gacccattac 300 ttaggcctca aaccttgggt
ggcatcgtcg attgctcttt tctttcatac cccacattca 360

accg@tﬁaspc&%tl@%ﬁ&@mqg&m&e&g&rﬁ&%h&}ke?g&b%%?g
cgtgt gt ggc 420 atccaccgct tatcaccacc tctgccatta

ccact ggagt ccagtgccat catctctcac 480 ttggatgtgg

a0t iareay cin 18t BHbfinE etk b b adi 479

t gagagggcc tttgaaagcc 600 ttagacagat catatcacag
acct ctat ac tgaaagtcgg ? 641 <210> 46 <2l 1> 25 <212> )
Bof anyiRf thablasns T<48bwhesein fe ereqiranora geagents aemprise at

t aggg < . < < Ho
Ly .
48 re@ibheofPdisin2 bR teafNhe marker associated with the exon 4 LD block of

TCF7L2.

A method of assessing an individual for probability of response to a TCF71.2
therapeutic agent, comprising: detecting a marker associated with the exon 4 LD
block of TCF7L2, wherein the presence of the marker is indicative of a probability

of a positive response to a TCF7L2 therapeutic agent.

The method of Claim 22, wherein the marker is selected from the group consisting
of DG108478, 1512255372, 157895340, rs11196205, 157901695, rs7903146,
1512243326, and rs4506565.
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<213> Honp sapi ens <400> 48 ccat ct gt gg agcagagtca
ct gaaaggaa atactggaaa tactggaagc cacttggtgt 60
W0 taoatismayg at gt gaggtt tcctggcaac tttgtcgcca tRPCTE20@I000014
atcatcacca 120 tcatcatcat catcatcatc atcatcatca
tcatcatcat catcatctgc cctttgagtt 180 ttctgcttgt
tt agaaaaga aatttataca gagcccccag tagcagctgt aagggggcag
240 gttcttggag cagcccatcc tcaacattct tgctgctgat ggaa
24.284T thod 9f €2inr2 R OvheRiP the DiMAkerAd Brarkde DG BBAT781%d wherein

20 05 pAReRRR S B RO G2 alitioadise of e el ora
agcpaibetrgspdise Ol DPCHIL X Atdkpedifttagerid 2> DNA <213> Honp

sapi ens <400> 51 tccacgcaga gaggatctaa atctggctct
ttgcaattgc cttcatacat gtgcatacac 60 accacacaca

: acaca tgeaca .
B S S e A L ey
<21tps prIEnce 2L 3T pibeto irsmPIt46 whfbivatha: $ROROBAAIR of 2 positive

a cta <210> 53 .,<211> 20 <212> DNA <213> Hono
gaggg(gm%%ﬁglééngiﬁﬁﬂ¥¥ﬁ?ﬁg%%ltgagtcg 20

26.  Useof a TCF7L2 therapeutic agent for the manufacture of a medicament for the
treatment of type II diabetes.

27.  The use of Claim 26, wherein the TCF71.2 therapeutic agent is an agent that alters
activity in the Wnt signaling pathway or in the cadherin pathway.

28.  The use of Claim 26, wherein the TCF7L2 therapeutic agent is an agent selected
from the group set forth in the Agent Table.



