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WD 2007/ 057119 PCT/ EP2006/ 010726 AZGP GENE SI NGLE
NUCLEOTI DE POLYMORPHI SM5 ( SNPs) The present invention
wo edoasd14 o SNPs and hapl otypes in the AZGPl gBREIEEP2006/010726
associated wth obesity, and nethods for determ ning
predi sposition of an individual to obesity by the
presence or absence of said SNPs and/or hapl otypes in
the AZGP1 gene. 5 Miultifactorial diseases such as
obesity are caused by nmutations in nore than one gene
with a [arge contribution fromenvironnental factors.
There has 1
genes respo o€t o IVETrd  p e '
finding the susceptlblllty genes i nvol ved in
mul tifactorial diseases has so far been difficult. The
evi dence suggests that humans inherit a genetic
pr €bhepresint iroention g&i:ittlas toeiNJtstandrhaplotypegh irf thie AZGRY geine associated
with o “k IQFII]H‘&I%fd te'rgxgrm1$ E}’edﬁﬁéﬁ&? ofin 1nd1v1dua1 to obe51ty by the

pre osition o IVI esit
Pizsensg phatzergeafopd &ﬂ\&ﬁsmﬁfm hgple&yPs$ n\/\nhieéleZGPsl gene
down-regul ated in obesity (EP 1548445), and

up- M@lﬁiﬂi@bﬁﬁi difkaSed 6hi@xdsdbe etdusadby fHu$ﬁfﬂn@ in Métban one gene
cer et, a

W’g‘ Bia}{ g‘ﬁfo%flgﬂﬂ% Og\lcqrgflrfgggntaég %gg l'ljégﬁ%léars betn Epectacular success in
idEntfitalgahe g0 despGasible forl Mendelizd djsoider§ WheRian finéingahe ,

s 296 ‘t‘ibihty ggléﬁf 0 Vefl/'\? %‘ﬂﬂtlé fori @se]age]yhag§ E?%?él cg%ﬁ ’ﬁQe

ave gen assocl a
evahelsc sqggestvéet: hulpttanbm lt 1 graetippredispositin o gainbicight po a high fat

diPEeISRbME @e kayefan% iRER? Blarkddy 6B re@Spdiaisort &lﬁaicnauqﬁ to obesity.
narkers he predisposition of" individuals

VAP bi a"fzn% R afqeéft“gﬁc@méévevg%agwed in obesity

HPaDMMQﬁC)ﬁﬁ)di up-tdptlatednlcagiemen (Rusell aad dialako2005 Brt.Ji Cincer 92,

b agn

7% %ﬁégﬁgsem gg@id oc%g . Bl %gg; ﬁ\%{n Igﬁgnjgggg Sgg%ﬁlgand Tisdale,
ZQOHeCAK@DLetgéﬂéJIT&JesBen@N% 200, Pmpl Naip@sdvﬁ;ﬂ B/SA 101, 2500-2505).
associated wth obesity. As it is known fromthe

i tey @t Woea2Hpd ha&q&gklwhdv% b@éﬁe%ﬁt&ﬂw%tobeg@sul in

resi stance, these Ps may al so be |inked to insulin

resi stance. (Qobese subjects who participated in this 25
study were non-di abetic when the sanples were taken.

DNA fragnments of the AZGP1 gene were anplified by PCR

andDeserfjptng efithefavdmivinng sequenci ng, pol ynor phi sm
anal ysis was perforned using the Pol yphred software

(Unpyd Ieér%.b%}‘r} %f%gggh R RO resehRRvendion Wil & Flobide MRIKES $or the

I dent .
predisposition of individuals to obesity. The problem was solved by the present invention

by the identification of SNPs and haplotypes in the AZGP1 gene which are associated with
obesity. DNA samples obtained from lean and obese subjects were used to identify
haplotypes and SNPs in the AZGP]1 gene. These SNPs and haplotypes were associated with

obesity. As it is known from the literature that obesity is associated with insulin resistance,

these SNPs may also be linked to insulin resistance. Obese subjects who participated in this
study were non-diabetic when the samples were taken. DNA fragments of the AZGP] gene
were amplified by PCR and sequenced. Following sequencing, polymorphism analysis was
performed using the Polyphred software (University of Washington). Table 1 lists all
markers identified in AZGP1.



WD 2007/ 057119 PCT/ EP2006/ 010726 -2 Table 2 is
showing the allele frequency of all polynorphic sites

wo oariasiim AZGP1 DNA  sanpl es. For hapl ot ype frECIYEPIY6/010726
cal cul ations, only SNPs wth a?m nor allele frequency
hi gher than 5% were used. The Tess frequent markers
are not likely to be selected in further association
studies and will not contribute substantially to the

common hapl otypes. Qut of 5 the 28 markers presented
i n Table@ ig shavgng ithe dlslediequenay df aH palmmdrpbicusttedfound ihdZGPI DNA

e?tlyoq% & ﬁje&uen th%ﬁﬁtléi% %thgylsjlgﬁ%] g\’lnglpg émnor fallele frequency

otype encres
hng@‘Dt.ban/S_% cv&ne weed sBlaglessifraghentt rabﬂkerssa@creomkdbeto keonglsiceed in further

X@ES §9 F%léi?e% EL%I Ml?ﬁ&?{é@r@%%té E‘%‘% ‘ﬁ?%aﬁg'&seth% &9@% fl?]éﬁ/ges Out of
5  thea?fl Srarkeag pieserrtad) 16 Tabld 2 Ae (imboldhweralfirgier omclydedgin the haplotype
agg%)ést The cluster zagl6, zagl7 and the intronic

‘ion (zag del) is nearly redundant with zagl5 and
zag35. Eyblledoisimgvidtng%b I}Bplﬁtyﬁerfmquzag&,s?om the %) &Bquent markers of

Agﬁpéré hcﬁ% es a liaB esso%get er c }ks werg:% q%flf redundant

(egjuincabenice oﬁocrcarrentapﬂ aditelypm thé dﬁfeﬁﬂﬁ}lﬁpﬁ’)@ypﬂ) 2007/ 057119
PCT/ EP2006/ 010726 -3 Table 1. Characteristics of all
10 gt k& 820d%88%% ed in AZGPL, in DNA sanpl es Marker

PQS ’\glb g% Eﬁ@ﬂi‘e‘ﬂﬂgﬁ%‘&l@%ﬂ&&&a@%ﬁt' on Seq in AZGP1
AATAzxﬁé\érﬁé@eI BGAGITRE GRAGIEC dalktionzag deb dghGrly redundant with

2agoB 3167 Q’% T AT GHARARCRRECAGRT haplotypes are

unknevéserst: AdalOI, G4 AC 2n@/GwtGTC. The last haplotype is only present in

15 AT R SR Rapte e (F0 d3). unknown 6

20



zag07 2695 1,2 T/ C TAGGAACCATATGCCTGGAGCTGCTTCTGCT

Intron 1 7

Intron 1 10

zag08 2760 1,2 T/G

WELHGETTGACGCCT GATGGAAAGAGAGAGCAG Intron 1 8
1,2 Al G TGCCTGACGCTGAGGAAAAGA!
zagl3 4528 1,2 G A TCAGCCTTCT(

zagl2 1,2 Intron 1 11 5013 T/C

GAGCACCC Intron 1

9

GTCGCTGGGACTACAGGTG

ATTATGGAACTATTATGGAAATGICCCTCTC zagl O 5369 1,2 G T

TGCTTGECTAATTTTGTGAATTCTTAGTAGA I ntronl 12

zag

14 ,

Tableds6Eharat terigginsofaiEmanGaCArOT@EAGZG R A IR Asayples 3

ZBGORPDIER10726

silent zag23 1,2 6730 A/G
l_C‘AC C‘ATGT%AT CCCC Intron2 14 zag? 8t94 s
irallehinacelce &% QIMRBRIEATCAG | ntron 2 f2§ation | Seq

zagl8| 72021, 2 C A TTTGTGGAATCCACAGAGAAAAGCACGn AZGP1 | ID

Introp2 16 zjagl9 7219 1.2 G A No

OA\GACAAAAGCACCCG(I}A CACCGTAGCC Intron 2 17 zag20 )

ﬂ'@éu,z IIL, CCAA CCTCAGGTCTCGTGAACT it o2

1 v4 atP@Q "7450a/20 T/ CAIEACIIARC T CACTITETCIGARCTGORGEEN | 3

Lntr 19 zagl7? 47 1 2 A G
z AGABOTTEAGT dAHCEOPRGRAME, | Unknown | 4

2007/ 57119 ACT/ EP2006/ 010726 -4 zag del 8077- |AAAAAA
2556@1— AAAAAA AAAAAACAAAAA Tniron 2 21 8 ti}ﬁkrz(ovsﬁn 5

zabelé 8493’”% G | ORARCACCERSARR RSP ACRRAHBAA

! 222 (8500 2) zagi5 9549' T/ G
Z?E*PRGTG@E@G};ATTMGCCAT@W@dmemT&@@TmQ=5‘t§'kr§)‘”” 6

zag24] 10202' A/ C TGOQTTCCTGCTCCCCAGTACT GAGCCCAGAA
249071 o, 324 [(LQ2092) 1 eanceararaccracaceTGeTTCTGOT intron 1 7
zag08 2760 '? T/G CCTGCCTGACGOTGATGGAAAGAGAGAGCAG | Mo 1 8
2ag09 2762 2 A/G TGCCTGACGCTGAGGAAAAGAGAGAGCACCE | Mtron 1 9
28913 | 4oog 12 G/A TCAGCCTTCTGAGTCGCTGGGACTACAGETG | Miron 1 10
2ag12 | giyg12 T/C ATTATGGAACTATTATGGAAATGTCCCTCTC | Itron 1 1
2ag10 5369 '? G/T TGCTTGGCTAATTTTGTGAATTCTTAGTAGA | Mion ! 12
28914 | gogy 12 C/T GACCCTGAAAGACATCGTGGAGTATTACAAC | EX02, 13

silent

28923 | g7ng12 A/G AACACAGACATGTCCACATCCCACCCACCCC | Intron 2 14
zag22 6894 2 c/T GGAGGCTGATACCCCCGTGAGAAGGCATCAG Intron 2 15
22918 | 5500 12 c/A GAAATTTGTGGAATCCACAGAGAAAAGCACC | INton 2 16
2ag19 7219 12 G/A CAGAGAAAAGCACCCGGCACACACCGTAGCC Intron 2 17
28920 | Jpe412 |/ CCAAGGCAGCCAACCTCAGGTCTGGTGAACT | MWon2 | 18
2ag21 | 245912 | p/c GCAGCCAACCTCAGGTCTGGTGAACTGCTGS | Mvon2 |19
23917 1 804712 | asG TTGCACTACAGCCTGAGTGACAAGAGTGAAA | MTON2 | 20




zag25 10439 G A CATCTCCAATTAACAGACAAGGACCTTGAGG

Intron 3 25

(10446 2) zag26 11020

T

WOTOCASTTLCAACCCTGCAGTGTCACACTCTA Intron 3 26 ¥AWBR2002910726

zag35

unknown 27

11995

T/ C GGGAGAATATCTCTCTCAATATACAAGGGGT
(12002 2) zag34 unkhown 28 12385 1 G'T

TCCCAGTATCGCAGGGEEGTGTGCACCCCCCC (12392 2) 1Position of

t he mar ker

in the EMBL accessi on nunber ac004977.

2Position of the marker in Seq ID No: 2 WD 2007/057119

2RO EP20Q6/ 01D -B b s sla; ALshksa I gaxMENGY| Iofon2 | 21

di scoyered SNPs i n AZE%%E sgance rker regijon

(bp)' | #083f A11Q/ N2 f| Al 11 f_A112 zag06 5'reg - |G A 93

0. 995/ 0.005 Fag05 5'reg 110 T C 92 0 549 0 451 | zag04

281Peg| 4637 A PR/@. T4PrRadREnccaRllRdTrERthcAREcR C 199N 2 | 22

0.022| 0.978 gag07 Intronl 1347 T C 93 0.823 0. 177

zag08| I ntronl [ 65 T G 93 0.005 0.995 zag09 Intronl 2 G

A 93 p8%)0.b73 zagl3 Intronl 1766 G A 93 0.995

0-005+—zag—2+—ntrop—1485—T-C910-9/3-0-02F—7zagh

Z?gr?{’r on$54855 T| P11 O DeTecRAEATTeRrtdaENORRCCIEB2 ihtrdn 2 23

89 0.#61 0.539 zag2B Intron2 169 G A 91 0. 456 0| 544
(9556 %)

zag24 1
10202 a/C TGCTTCCTGCTCCCCAGTACTGAGCCCAGAA | Intron 3 24
(10209 )

2ag25 104391 G/A CATCTCCAATTAACAGACAAGGAGCTTGAGG Intron 3 25
(10446 2)

28926 | 41020 G/T GTCCACCTCAAGCCTGCAGTGTCACACTCTA | Mron 3 26
(11027 ?)

2ag35 119951 T/C GGGAGAATATCTCTCTCAATATACAAGGGGT unknown 27
(12002 2)

22934 | 15385 G/T TCCCAGTATCGCAGGEGGTGTGCACCCCcee | UMknown | 28
(12392 ?)

"Position of the marker in the EMBL accession number ac004977.

%position of the marker in Seq ID No. 2




zag22 Intron2 164 T C 91 0.033 0.967 zagl8 Intron2

308 CA 92 0.75 0.25 zagl9 Intron2 17 G A 93 0. 753
wWQ@2@4/857110920 Intron2 235 T C 93 0.968 0.032 p&HRP2006/010726

Intron2 5 T C 93 0.962 0.038 _3%_&917 Intron2 588 G A 92
© 0.527 0.473 1zag del Intron2 del 91 0.527 0.473

zagl6 Intron2 423 G A 90 0.533 0.467 zagl5 Intron2

1048 T C 91 0.478 0.522 zag24 Intron3 653 C A 92

0. 005 0.995 zag25 Intron3 237 G A 93 0.995 0. 005
szlg%Mldtquq@e%’lofﬁl@me@SNB@nO‘l@@Bl zag35 3'reg 975

T .0 ~A470Q N DD = P e, Lo 1L Q00— T 0O2A N _NDND 978
I \/ hv ko) U ’-I'IO U, Ips .

Ma kej. eaian - (OE), " ;
@996 typgr%%quence 5 del : eqlencé: 5 (4

za90A g083rede delWed WO E007P057§?9 F‘t‘if"EP 65/1010726
2ag04rapl 2red Rawlthapl ot ypE frBque®?y t&BRE 0-265U F U
2790 d S'regF F §§2 Ln CT 5 & F ®2v F0.023 00878 -lo d
agd’o Mntonl 1347 93 0.823 0.177
zag08 Intront 65 93 0.005 0.995
zag09 Intront 2 93 0.027 0.973
zagl13 Intront 1766 93 0.995 0.005
zag12 Intron1 485 91 0.973 0.027
zag10 Intront 355 91 0.709 0.291
zag14 exon2 1192 89 0.461 0.539
zag23 Intron2 169 91 0.456 0.544
zag22 Intron2 164 91 0.033 0.967
zag18 Intron2 308 92 0.75 0.25
zag19 Intron2 17 93 0.753 0.247
zag20 Intron2 235 93 0.968 0.032
zag21 Intron2 5 93 0.962 0.038
zag17 Intron2 588 92 0.527 0.473
zag del Intron2 30 I 91 0.527 0.473
zagl16 Intron2 423 90 0.533 0.467
zagi15 Intron2 1048 91 0.478 0.522
zag24 intron3 653 92 0.005 0.995
zag25 Intron3 237 93 0.995 0.005
zag26 Intron3 581 92 0.005 0.995
zag35 3’reg 975 93 0.478 0.522
zag34 3'reg 390 93 0.022 0.978
": distance between the current SNP and the previous one

H4H4H4O0-H0E 044004044004
DOP>O0PLPOOPPOPONOO>>00

% number of DNA samples with sequencing data
wt: wild type sequence
5 del: sequence in which positions 8077-8083 are deleted
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00 OO FFFUUUUdCdFFNNN'" UdUUUdUM

dd dUU E~EF+ HFHC7T UCr C7 ~3 C7 HE- Vin dN
wW@Q2NO71I0®- N. b ~D un Ln -14 0 0 30 ro en en BEI/BP20061010726
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N N x WO 2007/057119 PCT/ EP2006/ 010726 -7 F is the

Frequency. A test of Hardy-Winberg (HW equilibrium

was performed for each marker separately. No

significant departure fromH Wequilibriumwas found

at FhetheFrequepey. 1A st ofHardapNeinherg (F-¥Guegualjprium was performed for
t ' NG : t 15
e et ShoRF G AR Co PR BB o it Tound at the
Stbiype U emoi. Hapldtare freguancipestigtion somditiens vengsnet4Zbeq etf., 2003).
few conmmon hapl otypes (here 5), and a series of rare

hapl otypes. The alleles of the markers identified as

"asspciated with obesit. . zagl 7 an zag3b

vor A1p PRRERP b PR BTG Bf A20E0 i R RPal erRer P puman genes
il @dudasiafis: 3 whtjof Gdvs cdrig@nthablogypt} (herk 6), thé apeesaricare baplotypes.
those alleles in the two subjects with the | owest

AZGP1 gene expression | evel provide sonme evidence of

t heTheplleleast aueofqaﬂfze@iddgﬁgwag abgslated witht cbh(;esit);r ltdag15, zagl7 and
opservation 1s reli.nforce t he genom .
5 OV B T g LG OBk 15t O A L end 21 A subisets (see table 4)
TheRf@eh& Sffthosd dkRstin thOese sﬁbjb{tt&?_ﬁﬁl MGGWE:I_@Q'@QGY? @dne expression
thelir entire ene ex SSI.oNn rori . Jafnl e .. .
ot 145Es EXdgRCnbl R SOPURRISH PedZGT ] Al obesty status. This
obp&@iohal fihfdtdel boRs EénomiaRehdypedBtmeiRivhi&x§hiodg sleafly that the L3

arlicgi.gLZggljgctg Qree c!,lgs%ntoao %seo?u%?eect vaxlrfllerge Pc}oiin(gsftethe%? entire gene expression

profile.

Table 4: Characteristics of markers identified in AZGP]I (associated with obesity) and
AZGP1 mRNA expression levels in the lean and obese patients (see EP 1548445).

AZGP1 mRNA
Subject | zag17 | zag_del | zag16 | zag15 zag35 expression
levels
L3 AG del/wt AG TC TC - 54
L7 GG wt/wt GG - CC CcC 257
L8 GG wt/wt GG CcC cC 223
L10 GG wi/wt GG CC CC 115
L11 GG wi/wt GG CC cC 69
L17 GG wt/wt GG CC CC 98
L21 AG del/wt AG TC TC 41
02 AG del/wt AG TC TC 18
09 AG del/wt AG TC TC 10
013 AG deliwt- | AG TC TC "8
014 AA del/del AA TT 1T 13
015 AA del/del AA TT TT 12
016 AG del/wt AG TC TC
018 AA del/del AA TT TT
019 GG wi/wt GG CcC CC 14
20 GG wi/wt GG CC cC 6




AZGP1 nRNA Subj ect zagl7 zag del zagl6 zagl5 zag35
expression levels L3 AG dewt AG TC TC 54 L7 GG
WQRIOMOSTH® - CC CC 257 L8 GG w/wt GG CC CC 22BCT/ER0AB0726
w/w GG CC CC 115 L11 GG w/w GG CC CC 69 L17 GG
wt/wt GG CC CC 98 L21 AG deWiit AG TC TC 41 02 AG
del/wt AG TC TC 18 09 AG del/w AG TC TC 10 013 AG
del/wt AG TC TC 8 014 AA del/del AA TT TT 13 015 AA
del /del AA TT TT 12 016 AG del/wt AG TC TC 9 018 AA
del / Tk¢ pAAluET obitaingd b eaals Fithens te8iS agpressnied inJlpbles.
vvth/vvt GG CC CC 6 WD 2007/ 057119 PCT/ EP2006/ 010726 -8
The ; u : Al i '
or s L2 R0 20N gt hfThearat BP 38 e SSIp o318
bet ween each SNP apevaluee obesity $teales p-val ue
p-val ue SNPSNPoni né&dnminedt eading)r edesseisive cediaghg)
zag04 1 0. 478g4ag0% 0.361 0.361 DAF67 0. 198 0.214

zag05  0.361 0.361
zag07  0.198 0.214
zagl0  0.08 0.476
zagld  0.361 0.361
zagl5  0.311 0.03
zagl7** 0.03 0.311
zagl8 1 -*
zagl9 1 1
zag23  0.361 0.361
zag35  0.311 0.03

*: uninformative coding, as all 21 individuals were in the same category.
5 **: zagl6 and the intronic deletion (zag_del) are not displayed in the table as they are
completely redundant with zagl7 (see Table 3).

Three markers were significant: zagl5, zagl7 (which represents zagl6 and zag_del)
and zag35.
10
Thus, the cluster of markers zagl5, zagl6, zagl7, zag_del and zag35 from AZGP]I is
associated with the obese status in samples from the Oestensson cohort (EP 1548445). As
these five markers are strongly correlated (see Table 3), it is consistent to see that they
provide the same strength of evidence. .
15
Therefore, the present invention provides an isolated nucleic acid comprising SEQ
ID No. 2, or a fragment thereof including position 8047, 8077-8083, 8500, 9556 or 12002,

except for a single polymorphic change at one of the positions as shown below:
zagl5 at position 9556, wherein the T at this position is replaced by a C
20 iag16 at position 8500, wherein the A at this position is replaced by a G
zagl7 at position 8047, wherein the A in this position is replaced by a G

zag_del at position 8077-8083, wherein the nucleic acids in these positions are
deleted
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15

20

WwWO28640571r0g35 0. 311 0. 03 *:

zagl O 0.08 0.476
zagl7** 0.03 0.311

zagl4 0.361 0.361 zagl5 0.311 0.03

zagl8 1 -* zagl9 1 1 zag23 0.361
uni nf or mati ve codi PQI/ERX06/010726
all 21 individuals were in the same category. 5 **:
zagl6 and the intronic deleti on (zag-del ) are not
di splayed in the table as they are conpletely
redundant with zag 17 (see Table 3). Three markers
were significant: zagl5, zagl7 (which represents zagl 6
andzagag atpodsitiorah2D02 agB&eintbe Thushis phetioh geplacedfby a C.
mar kers zagl5, zagl 6, zagl7, zag-del and zag35 from
AZGPl is associated with the obese status in sanples
fromthe OCestensson cohort (EP 1548445). As these
fi vé‘hmrplobymomhsrrstamdxglb}sxe trrehethed of deterrain gthg predigposition
%n 1n(81':]\731¢11 ?5] Bbés %?npr%@ﬁg.lthgrg‘(é soérJfre é))v (ﬁgtuglgnﬁé}g? acid from a
sarnple mhat tias baeo\rlenhesedafronstbh atteeht and bpdetectmgthe ondmtsden}gesent at

OBE o MBS0 SR 0P, g o

pfesenca Oétheg‘hrglmldy speciffedat d'héli‘@@n@mhmﬁet_e@_ﬁ listhe herelnbefore is
v‘\ﬁca}’@e OF%HI%%*T'“ S,V\ﬂ}hl slow . Ogg&é, at position 9556,

s positiron’is replaced by a C 20
zagl 6 at position 8500, wherein the A at this position
is Tbp pabmnbrpl)dsms Gesczihgd Hereinbpfosd défore s8G43 haplotypes in the AZGP1
it ;0N I

ebiapt ettt SeBOa ol TnERFRERE pte R iherk M6 prlides an
isplagddt nuahedc anidnbidcetesdleied 200V MR ETA O PEHERRONG] 0yP&s26 wherein
each of haplotypes 1-3 comprises SEQ ID No. 2 with the exception that the nucleotides
specified in the table 6 below for each haplotype are present at the corresponding position

in Seq ID No. 2:

Table 6. Haplotypes for markers of interest

Position Haplotype 1 Haplotype 2 Haplotype 3
8047 A G G
8077-8083 del wt wt

8500 A G G

9556 T C | T

12002 T ‘ C C

As used herein, the term “del” relates to a sequence derived from Seq ID No. 1, wherein
the nucleic acids from 8077 to 8083 in Seq ID No. 2 are deleted from the corresponding
position in Seq ID No. 1. The term “wt” relates to a sequence derived from ID No. 2

wherein the nucleic acids from positions 8077 to 8083 are present.

Furthermore, a method for haplotyping the AZGP1 gene in an individual is

provided comprising the steps of: a) isolating a nucleic acid from a sample that has been
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-9 zag35 at position 12002, wherein the T in this
position is replaced by a C. These pol ynorphi sns are

W@ b@7/05™i1%s for a nmethod of determ ning the PCT/EP2006/010726

predi sposition of an individg@l to obesity,

conprising the steps of a) isofating a nucleic acid

froma 5 sanple that has been renoved fromthe patient

and b) detecting-the nucleotide present at one or

nore pol ynorphic sites within Seq ID No. 2 as listed

rdveoed fitveh dredpdividhrabibn detesminpngthe presende afitbe nudeadisies geesent at

pﬁﬁggr!lsfd[()ﬁ?, 8’?)t77-té6§3,%%gy,%§§ Qﬁ& 1$do‘z%f Are ilrlklﬁfﬁc?.gl’s FOPY of gene AZGP1,
ereinpefore’ is ~indi’cative of a propensity o

whateirethie positiohasintbers aFa detphingd bp kosyperisestorSBR D No. 2; c)

her ei nbef or.e .define.sever | ot ] .

S E Rfaile BRGR el Rt IR o B8 AIFD des prosent
at daed posemiato thewenrtdotdesalesitedpn olvé labgdotapes dfsld @mbled set forth

nucl e} c i | gcul e sel d.fram .
hgrgﬁng%)tr?.ﬁ%efg?agﬁlap e rflsbag%e (ie_ff: attF setrOél.IQ—: r(])fttlge:ra%ﬁc%?]?es set forth in the
tdbdpd Blinydiegive o8 theqgnppérsip oE@individoal t2 ohetity. t he

exception that the nucleotides specified in the table

6 bel ow for each hapl otype are present at the
corresponding position in Seq ID No. 2: 15 Table 6.

Hap) ot ypes for. rkers of interest Ppsition | ot

1 Pl B0 6D ey O SefioR penke 5 B bipps B gl 7 lean and
9Wbesdtwer SheSufedbichigBakehsity digbnudefifes hmi€roerrAp. TUsEEbnstituted

herein, the,ternhfggk" relates to a .sequence dﬁﬁiv d
P SEEPTFI NG TOHIS: {SREPRNIETRS 2REFFiE| HERZeartl: i v se des
d88ées.t Duﬁ%_ﬁ@ai‘i& 15¢9; Grldeddere M. ﬂﬂli%%ﬂedrﬁl élyélif:e{twﬂ dff®rrespondence

corr.espondi n position jin . e term 'w"
Apdysz d85p e g%ﬁ%é?ﬁéé%’élpméﬁgw%&% Bk b Bro B, Neltzner 4,
HuReik& D, irmtev r{e}vp @tﬁi&poﬁdéﬁﬂ% ﬁﬂha}"s}id @pﬁeﬁfﬁ&id@a&g&&ta.

resent. kurthernore, a, nethod for hapl.otyping. t

PRAGIEOELHE1150) avss fheaiReriatrard P8 these sncsaar s&gi’%gglﬁffgacﬂ%ata
pbiheirstiep® zqfep@)sedtwgﬁrécﬁgn@fm&énﬁir@ el eflpfekQon BroFd B ¢he

t hat  ha begn WO 20 7/0571 9 PCT/ 006/ 010726 )
subject in a three-dimensional space, as determined by correspondence analysis. The

distance between subjects reflects the distance between their entire gene expression

profiles.

All obese subjects — but O16 patient — are located on the right side of the F3 axis
while the lean subjects are on the left side of this same axis, but four lean subjects - L3,

L11,L17 and L21 - who appear among the obese subjects.

From the statistical work performed, many differentially expressed genes were
found when obese subjects were compared to lean ones. The AZGPI gene, which is
among these differentially expressed genes, appears down-regulated in obese subjects
compared to lean sﬁbjects (see graph 2, fold chahge= -11.5 with a P-value <5%). The lean
subjects having the lowest AZGPI gene expression level (L3 and L21) are also the ones
who appear close to the obese subjects in Figure 2. The clinical parameters of those same
lean subjects indicate that their percentage of truncal fat is higher than in the lean subjects
who exhibit a high level of AZGPI mRNA. L21 has also a very low value of energy

expenditure, compared to the values observed for the other lean subjects.
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-10 renoved fromthe individual; b) determ ning the
presence of the nucl eotides present at positions
W@u7/0580%7- 8083, 8500, 9556 and 12002 of the PCT/EP2006/010726
i ndi vidual"s copy of gene AZﬁié, wherein the position
nunbers are determnm ned by conparison to SEQ I D No. 2;
c) assigning the individual a particul ar hapl otype by
conpari son of the nucleotides present 5 at said
positions to the nucl eotides recited in the hapl otypes
Shodrt teseriptituh of hedegurésort h  herei nbefore. Preferably,
the presence of at |east one of the hapl otypes set
Figafd h MirkeRef idtafebembppedl dnndle garidmvie sefuehbeuged dpesisSP discovery in

of the individual to qbesity.. The e ssion. | evel s of
AZ6880 s Pllaiini sequpse 5 Ayt B fas EMHLgesReiopRmber 5c004977.
Ma8Ré#s &TdintekBst are DigigRligheé® (FRRS Windddélytidt Glesce®agifnythe statistical

oIig_nucLeotides W@;é?arrzy.a;g%‘ constituted their
anplyits) dRhis SEIUSACS thyt dgletionypfe é‘ﬁBﬁ‘Eﬁ%ﬁce anal ysi s

(Benzecri JP. L'analyse des donnees. Dunod, Paris;

1979; Greenacre M Theory and application of

Correspondence Analysis. 1984; Academ c Press,
FigardDrCorrabberddiee gnilysiHperf@mel, orBrhereatiB; gddeexpressiorprofiles of 7

Hohei,sel, JD, ,and Vi ngron Coy respondence .anal ysi s
leap g SR R G AR R EhoRARR S GAR S BIHR Foapeey. Bach
dithppimebirespoads ethehesige gareexpressias piafile bfored subjdcadlaan subjects

data. iLnt.in Figure 2. represent projection.of the .
arg Qi B eblat PP A BT SO RE B GL BRRAE | e amaysis was
pérlfdrﬁ&ddisﬂ%ﬂﬁ'é pratiticabpaecRageddSrdet .o (Al diesofbyNew York, NY).
correspondence analysis. The distance between

subjects reflects the distance between their entire

gene expression profiles. 20 Al obese subjects - but .
Figuee gt ASRP1- expressiase arrellleomeapied | yHb  Bighedgpity peligogucleotide
n@ﬁbgrmwggg@ﬂﬁgqnkﬁﬁg@ﬁubjects are on the left side of

this same axis, but four |ean subjects - L3, L11, L17

and L21 - who appear anong the obese subjects. From

the statistical work perforned, many differentially
expressed genes were found when obese subjects were
conpared to | ean ones. The AZGP1 gene, which is 25

anong these differentially expressed genes, appears
down-regul ated i n obese subjects conpared to | ean

subj ects (see graph 2, fold change= -11.5 with a

P-val ue <5% . The |lean subjects having the | owest

AZGP1 gene expression level (L3 and L21) are also the

ones who appear close to the obese subjects in Figure

2. The clinical paraneters of those sane
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| ean subjects indicate that their percentage of

truncal fat is higher than in the |ean subjects 30 who
we@rostiia hi gh | evel of AZGP1L nRNA. L21 has aPGDEPR2006/010726

very | ow val ue of energy expef?diture, conpared to the

val ues observed for the other ‘féan subjects. WO

2007/ 057119 PCT/ EP2006/ 010726 -11- Short description

of the Figures: Figure 1. Markers of interest mapped

on the genom c sequence used for SNP discovery in
Exangpds:. The fol |l ow ng sequence is derived fromthe

EMBL accessi on nunber ac004977. Markers of interest
Ewlﬁilgl%N%Fﬁ%ei SNPs and del etion described in the

statistical 5 analysis). In this sequence, the

del etion of zag-del is present. Figuyre 2. . .
D@#?@ﬁﬂéﬂéﬁéﬁé@ aﬁ?‘é‘?‘@%‘é‘?rﬁ&%ﬁ”% 1ﬂieeFFé1t EHePe gene

expr . .

rons R BRUREP dkieurBlasdd B BINR SEpRE KRS el Institute

Eachforddedicgd Resrardor r esponds to the entire gene

expressi ' ' | At :

aro querarell B i el Rt SRCMEHL PhAE Hogfprovided by
gr ey Peefesaoe€laeiDestamah)(siesERvE 8448r Al patients Riergnarhdiabetic at the
statistical package Xl Stat Addi nsoft ;. Ne ork,
NY) . timegifhen 3@1}&@ i3 gs@Ng‘h 5 G gt 0l M dfthe whole
hi ghsdeRshiivg o isgien ;g@l ephicdeextflcGbR amkMbd( fMBgNAl D& LC DNA
in table 4). WD) 2007/057119 PCT/ EP2006/ 010726 - 12
Ex amffolasion ItTdpRpeheMolesplasBigghesaicalslona sanpl es used
for SNP di scovery were fromtwo different origins: -
Most of them were purchased directly as DNA sanpl es
fromthe Coriell Institute for Mdical Research. -

Exaxapie - oNE dCOVeiEm wer e prepared at RCMG from whol e
bl ood provided by Professor C aes QCestenson (see EP

1548445) . Al patients I on djabetic h 1

ti e é%ﬁp%ogﬁé@’%{gﬁ?éfrsm%gurek?rﬁé@@ﬁl 8 bitas mapped
0RO gehbnfié sdqiens@iveBIDAedidasidifbet 23004997 I4RLsLiRRSES to identify

extraction methodél\/aNAPure Lg: DNA | , _
the genomic organization of AZGPI (exons and exons/intron boundaries). Primers were
designed to amplify DNA fragments that would cover the whole gene sequence and
additionally 1.5 kb upstream AZGP]I start codon (ATG) and 1 kb downstream AZGPI
stop codon (TAG) (Table 7). These fragments are overlapping each other. Fragments

were amplified by PCR using DNA sample from several individuals as a template. The

amplification conditions were as following, in a final volume of 20 pl:

e 4ngDNA

e Buffer 1x (see Table 8 for details)

e 50 uM of each dATP, dCTP, dGTP and dTTP
e 0.4 uM of each primer

e 0.4 u of polymerase (see Table 8 for details)

Amplification reactions were prepared in 96-well amplification plates with an
aliquoting robot (Tecan biorobot). Parameters for procedures performed by the robot

were set to minimize the possibility of cross-contamination. The thermal cycling
conditions were as following: 15 minutes at 95°C for DNA polymerase activation, 35

cycles of the following steps: denaturation at 94°C for 1 min, hybridization at the
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15

Isolation KIT I, Roche Ml ecul ar Bi ochem cal s).
Exanpl e 2: SNP di scovery 15 The nRNA sequence of

WAZBPRSTINCBI  accessi on nunber NM 001185) was NBEPER200©610726

the genonic sequence (EMBL acagssn on nunber ac004977,

LocusLi nk 563) to identify genom c organi zation

of AZGPl (exons and exons/intron boundaries). Priners

were designed to anplify DNA fragnments that woul d

cover the whol e gene sequence and 20 additionally 1.5
akbealipg ttereperaAZ &P alyle &) tfox 3@l e rand AXENsigncrt 72k for 1 min, and a final
g&%gﬁ rtt%élm: ’PZZ‘@%&'H 5 P‘EIH pI'}?eoagg Cféflﬁ?% réa-gé%]lsewgré rur-lr Bﬁ %ﬁ M] Research

ar'e overl'appi ng ragnment
Pa‘rﬁalzm MAtEngB@RAfmrn@CEWBldﬁptlen,f fr@gmsretvewqt purlﬁed using 384
dlga Iglﬂ?‘éc?r at%s %grg) k& bl-gpcﬁ)ot aﬂBLﬂ)lf ' QﬁBH%NA sequencing of all
conai ol I'ow ng vol une 01g %rb
fpgment wap pmom&d Bsmg kBl ng( @ee téﬁabhetos chemistieyt agcbeding to the
rr?amﬁacturer ¢ %%!}38 LFS) PI? gg?ﬁ us(r%g;{cgrssg&l? Sl’lggl-%_lpsg% egsa?rM egfthe ones used
fokefragm&)t 86pMﬁqatloﬁ| &a;uleoang geationn svenwe perfmmyhpachm M] Research

I i f.ication plate t ot|

P8 ST s hiofubelerd A% 35 seichB” Al fenlcing, he
pblymd"rphtsmtmtalysmfvae dehe tgingPolyphred sbfiwapodisérsed fr_loyn UYhiversity of

S i Cn n'g%rf]% 3 "ilst hs%n§ gill— rrrrlxar{}d hrg i&glkiﬁg%%l Jflgr&Pb@Qmotnl StRese markers
opmmr menactaque:ﬁaeonalscsﬁlghhgmhdem Figl.t he foll owi ng
steps: denaturation at 94C for 1 mn; hybridization at
t he WD 2007/ 057119 PCT/ EP2006/ 010726 -13 anneal i ng
tenperature (Table 8) for 30 s and extension at 72C

Table 7 B BP 1 fachbifiand SELEREE R2GRISP O Zﬁcaﬁorw °

Rocaar oh Tf" Onr\ Dl\ll\ Enaol na I\Ftnv Pf" fi ~nnt

on
T\ oTctTr oIt LImyTr 1Ty allpl I rrovatctit Ull,

Phrimagymentes V\/EPtrmepurBégmd u3| nigEBbsitidnd 4 reequéddel | por e
plates on a I\irecan g$ Doubl e strgnd DNA
ragrrent

i_equehnci ng|or all s was perfqgrmed using ABI

BrgDye tenmmator chenrstryraccordimg to the
AZGP1-5Reg-F | 3 1941 1961 GTCCAAAAACACACAAATGCC
AZGP1-5Reg-R | 4 2441 2422 TTCCTCACCTCCTTCCAGTC
AZGP1-5Regc-F 5 694 ) 713 . | TCCAACCAACAGCATGTAAG
AZGP1-5Regc-R | 6 1539 1520 CCCTCCGAATACAAAGCAAC
AZGP1-ex01-F |7 2290 2309 AGAACCCTCCAAGCAGACAC
AZGP1-ex01-R | 8 3107 3084 GGCACAGAATCAGATTAACATTCC
AZGP1-ex02-F 9 ' 5815 5835 TTCTAACGCATGTCAGATTCC
AZGP1-ex02-R | 10 6678 6658 CTATTTCCATCCTGCTGATCC
AZGP1-ex03-F 11 9685 9704 TGAGACAAACCTGAAATGCC
AZGP1-ex03-R | 12 10191 10173 AAGCAGTGAGTACCTTGCC

AZGP1-ex04-F 13 10614 10633 AAGAGCAAGCCAGTGTGAGC




manuf acturer's instructions. Prinmers used for
sequenci ng were the sane as the ones used for
WO e@guoent9 anpl i fication. Sequenci ng reactions IEF/EP2006/010726
performed on an M) Research _PJC 200 DNA Engi ne and
run on an ABl 3730 sequencer. After sequencing, the
pol ynor phi sm anal yses were done using Pol yphred
software (licensed from University of to Washi ngton).
Table 3 is listing all markers identified in AZGP1

of 14 hese ers @ 1 gengrhfccSeateitee
Al|Z_>§§1a éogrl?” qh%i ght egﬁ?ﬁ Fig I .nHTa le 7. {Primers used %%GTCCC

T sequence AZGPL. [ 15 Prinmer [nane Frimer

Agé 1-i0 ﬁd pd8i ti on'99%Rquencyg 10RRP posi t i BRYACCCCAGATAACCAAG
- 3 1941 1961 GTCCAAAAACACACAAATGECC

---- Vo=

| AZGP1- 5Reg!
APEERho3Reg{ s 4 244403422 TTCGHEACCT CCTT CEATREGTTGTGAATGCTCC
AZGP1-5Reqge¢-F 5 694 713 TCCAACCAACAGCATGTAAG

L5Re0¢-R 6 1639 1520 CO TACRAA
Aﬁé@ Og 2 9%9%9309 A@%@ﬁ&%& CAACTTCTGTCC

Z_ QN0 A (T ACNACN I\Tf"l\f"’\TTI\ I\f"I\TTf"f"
\WZp\Ws vy |

2
I'\L\J'J. v}\UJ. 1 T YUOUS U\
8

AZGRPbo2R021 8 14823835 TTC'BQACGCATGT (%@MIKEC@AAAGAAATAAAGG
AZGP1-ex02+R 10 6678 6658 CTATTTCCATCCIGCTGATCC

RISl S 905,704 THRICARACCTEANGRE BT R

PI-ex04-F 3 10617 10633 AAGACCAAGCCAGI GT GAGC VO
AZQRFINOETR 192PCT/ EFP086/ 010728082 14 AZCPICHRGATFETAZGACCTC
1147411458 AAATCCACCTCCTGIQTGICCC  AZG P1-in03-E 15

A2@BAR0ADO6D 2 ACCAGGEEAGATAACTAREy AZG PlobldaRaddiatacacac
10832 1081p GCAATAAGTTGTGAATGCTCC  AZGP1-in02-F 17

YN S T (s P
i GRRATAAAGG

AZGP1-in02d-F | 23 6945 6964 AGCCACTCTCAAAGTCACTC
AZGP1-in02d-R | 24 7798 7777 AGCCCTGCCTTCTATTATTTTC
AZGP1-in02e-F | 25 6474 6493 ACAGGTGGAAGGAATGGAGG
AZGP1-in02e-R | 26 7156 7137 TAGGTGATGGAGCTGCAAGG
AZGP1-in01-F 27 5094 5115 CTTACCCTGTGCTAATTCAGTC
AZGP1-in01-R 28 5967 5947 GTCCCTTTTGTTTCTCATCCC
AZGP1-in01b-F | 29 4767 4786 TACCCATTAACCACCCTCCC
AZGP1-in01b-R | 30 5547 5527 GCTTGGATGACAGAGTGAGAC
AZGP1-in01c-F | 31 4087 4106 GGATTCTTGTTCTGTCACCC
AZGP1-in01c-R | 32 4916 4895 CTTGCTCCTGAGTGTCTAAATG
AZGP1-in01d-F | 33 3464 3483 GGATGAAGCCCACCACTATG

AZGP1-in01d-R | 34 4272 4253 GGTCAAGAGGTCAAGACCAG




AZGP1-in02b-F 19 8245 8263 AGITCAGGCAACACACCAG

AZGP1-in02b-R 20 9108 9089 GGCCAACATGGTAAGACCTC
WOZBPOsT1mD2c- F 21 7568 7587 GGCAAGAAAGAGATAGGOAM/EP2006/010726

AZGP1-in02c-R 22 8432 8412 AACTCTCAGAAATGGAC

AZGP1-in02d-F 23 6945 6964 A CTCTCAAAGTCACTC

AZGP1-i1n02d-R 24 7798 7777 AGCCCTGCCTTCTATTATTTTC

AZGP1-in02e-F 25 6474 6493 ACAGGTGGAAGGAATGGAGG

AZGP1-in02e-R 26 7156 7137 TAGGTGATGGA GCAAGG
A%%@%O]Jenpl E527 50. 5115 CT GTCIT[@&MQQ@E&CACTCAGAC

I n01 28 59 5947 GT TTTGITTCTCATCCC

AZCPT-TTOIh=-F 29 @767 4786 JACCCAT T AACCACCCTCCC
AAGRPTOInB| b3R 30 B¥P? 5527 GEPITGATGACAERETTIGAGBESATGGATACC

AZGEP1-inQl¢c-FE 31 4087 4106 GGATTCITGITCTGICACCC
APEERAREQRL| 67 R 32 4986 4895 |G HICT CCT GNA &lAzEAAGeCcACTTAC

AZGPl InOl:I F 33 3464 3483 C:‘GATGAAGCCORCOACTATG

[fd-R 34 4272 4253 ( J GAGGT,AAQGACCACGCV\DC ARG

Aé‘éB‘r?@%%fla 3BCT/ BPY588/ 01074@ 901 15 AzZERATAMOTCSEFCsE”

283+—2856—FECCAAAHCCCACACTCAGAC—AZEPH—ROE—aR-36-—3652
A26BBIRERE- TEAAGCCCATGCGATACC  AZGP1- 3REG FTB8XACCTEOfrCL21e:

CACAATGGAAATGGCACTT@QO AZGP1- i{ R 38 11990 11971

F GATATTCTOOPCTOO0GARER AZGP1-4 |

TEAACCCCCT I TECCTHG—F 11780111763 AZGPL=3REGh-—40
AZGEIFIREFCTCSTCCCTIG R 12500 (12483 ' Posi ArOFTACACBEQCEErG

gNo. 1 5 Table 8. Amaphficatijgesgpnditions for all

fragrrents

! Position in'SEQ ID No. 1

Table 8. Amplification conditions for all fragments

Fragment Primer Annealing Buffer Polymerase

Numbers temperature

5Reg 3/4 58 f;géi’gn buffer AmPleaqGold
5Reqe 5/6 50 ?;g(t:?]'grt buffer | AmpliTaqGold
ox01 /8 62 Fgg(tj}t:)rt buffer | AmpliTagGold
ox02 9/10 62 Z:F?gﬁt:)n buffer | AmpliTagGold
ox03 11/12 58 Fsgﬁtea)rt buffer | AmpliTagGoid
ox04 13/14 62 fsgﬁtea)rt buffer | AmpliTagGold
in03 15116 50 rsgéit:)rt buffer | AmpliTagGold
in02 17/18 50 Fsgéitea)rt buffer | AmpliTagGold
02b 19/20 62 Roche buffer AmpliTaqGold
in02c 1/92 50 E:;csxt:itea)rt buffer | AmpliTagGold




Fragnment Priner Annealing Buffer
tenperature 5Reg 3/4 58 FastStart buffer Anpli TagGol d
W@ RocheN19 5Regc 5/ 6 60 Fast Start buffer Anpli TegEPm06/010726

Pol yner ase

Nunber s

(Roche) ex01 7/8 62 FastStar §6l_3uffer Anmpl i TagGol d
(Roche) ex02 9/10 62 FastStart buffer Anpli TagGold
(Roche) ex03 11/12 58 FastStart buffer Anpli TagGold
(Roche) ex04 13/14 62 FastStart buffer Anpli TagGoI d
(Roche) in03 15/16 60 FastStart buffer AnpliTagGold
in%%oche) i 8% A7/ 18 60| Fast St ar t| ReatStast Anpl pofigg GAMEITagGold
oche) i 19/ 20 6P Roche byffeh&hpl | TagGoI d
TNO2c 212960 FastStart buffer [AFERisSkafadCol dbufle RORRBITaqGold
inQg® 2007/ 0572926 PCT/ EP2D8%/ 010726 (Rodtfe) i n02d 23/ 24 60
FastStart buffer AnplifTagCGold (Dnr-hei? inQ2e 2662
FastStart bufser Ampli TeggCol d (F’dsgﬁ% in01 2 “ffleé gAppliTaqGold
Fast Start bpuffer AnplilaqgGol d
. FastStart buffer | AmpliTagGold
in01b 29/30 62 (Roche)
in01c 31/32 62 I(:scs)(t:?‘tea)rt buffer | AmpliTagGold
n 3
in01d 33/34 62 Buffer D (Invitrogen) Taq
in01e 35/36 60 F:s(ti'grt buffer | AmpliTagGold
3Reg 37/38 62 Fggéitea)rt buffer | AmpliTagGold
3Regb 39/40 58 fsgéit:)rt buffer | AmpliTaqGold

"FastStart buffer 1x: 50 mM Tris-HCI, 10 mM KCl, 5 mM (NH,),SO4, 2 mM MgCl,, pH

8.3 25°C

2Roche buffer 1x: 10 mM Tris-HCl, 50 mM KCl, 1.5 mM MgCl,, pH 8.3 25°C
3Buffer D 1x: 30 mM Tris-HCl, 7.5 mM (NH,),SO4, 3.5 mM MgCl,, pH 8.5 25°C
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(Roche) in01 b 29/30 62 FastStart buffer Anpli TagGol d
(Roche) in0lc 31/32 62 FastStart buffer Anpli TagGol d
W@ Rwclen19 i n01d 33/ 34 62 Buffer D (Invitrogen)PTEHEP2006/010726
i n0le 35/36 60 FastStart buffﬁ; Ampl i TagGol d (Roche)
3Reg 37/38 62 FastStart buffer’ Anpli TaqgGol d (Roche)
3Regb 39/40 58 FastStart buffer Anpli TagGold (Roche)
"Fast Start buffer Ix: 50 nM Tris-HCl, 10 nMKCl, 5 nM
(NH4) 2SsM4i 2 mM MgCl2, pH 8.3 25C 2Roche buffer |Ix:
Edfmple3THeplobEE fre§0endyleki@natian sethddVvyC12i pH 8.3 25C
3Buffer DIx: 30 MM Tris-HCl, 7.5 nM (NH4)2SO4i 3.5 mM
MgCl2, pH 8.5 25C 5 WD 2007/057119 PCT/ EP2006/ 010726
- 17HeplatypedrQuekided weneretimateguesingyare EtMmigdrshmmastimpdemented in

| ot £ ' ] '
CHTRSTHHRE AT By, R, 0 50 Enkrcoumi
hiqblsls@f ranglysis S{it}E_aﬁi;srh_mgt( ﬁmqtﬁt@ﬁmfofﬁm Rec, 1812):1694-5).
ot ype. anal ysi s wi | . : .
TR R S 08k do By R AR Sy and o g providing

nmictk esutraté estmetonnt i ndi viduals with untyped sites, and
is thus providing nore accurate estinmations. 10
Exanpl e 4: Analysis of the deletion findings in 10
obese/l | |ean The genom c sequence of AZGPJ was
sequenced in 10 obese patients and 11 | ean

Example 4: Analysis of the deletion findings in 10 obese/11 lean

The genomic sequence of AZGP1 was sequenced in 10 obese patients and 11 lean
samples from Professor Oestenson’s cohort (EP 1548445). All frequent SNPs from Table
3 were present. Association tests between the obese status and the genotypes were carried
in the 11 non-redundant frequent SNPs: zag05, zag04, zag07, zagl0, zagl4, zag23, zagl$,
zagl9, zagl7/zagl6/zag del, zagl5 and zag35.

Compared to previous analyses zagl8 from zagl9 could be separated. They were thus

treated as two non redundant SNPs.

Two coding schemes were applied:
e A dominant coding where the heterozygotes and the homozygotes for the rarer
allele are pooled in one category.’
e A recessive coding where the heterozygote and the homozygotes for the most
common allele are pooled in one category.
Under each coding scheme, each genotypic variable is a binary variable. For each variable

created an exact 2x2 fisher test was performed. The significance threshold taken was 0.05.
Example 5: AZGP1 mRNA profiling in Lean and obese subjects

Subcutaneous fat biopsies were obtained from the twenty one subjects coming
from the cohort described in EP 1548445. For five subjects (L1, L5, L12, O2 and O6), it

was not possible to perform microarrays with the corresponding biopsies.
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sanpl es from Professor Qestenson's cohort (EP

1548445). Al frequent SNPs from Table 15 3 were
WQe@3es119 Associ ati on tests between the obese BCHEPR2)06/010726

and the genotypes were carrieﬂ%in the 11

non-redundant. frequent SNPs: Zzag05, zag04, zag07,

zagl O zagl4, zag23, zagl8, zagl9, zagl7/zagl6/zag

del, zagl5 and zag35. Conpared to previous anal yses

zang from zagl9 could be separated. They were thus

treat ddgas txpeson swdmmnpermmﬁd eongheghe denisify oligonucleotide

mﬁc%?a:r?%%em@ Eechgglggg' ?ﬂcvu}]eﬁngl ,{?gy}ﬁ R%’B trw@gr?edh'ﬁ@ Technology;

ot és an e rarer
Affythetri, buce Spute |Ghataj GA boe thmtegunyg SIXtAem goeplss.- ve codi ng
where the heterozygote and the honozygotes for the
nmost 25 common allele are pooled in one category.
Under each codi ng schene, each genotypic variable is a
: b|n r ,abl e. For each variable created an exact
g&hgﬁAﬂgggmﬁﬁglperforned The significance
threshold taken was O. 05 Exanpl e 5: AZGP1 nRNA

]E) ;?{" clbt:aio B&Aegr ﬁgo o d eze e%ﬁ? Jf%etcttlssF a? %?glytteg rl?s%x%sthe TriZol

r om
reagent €ifs Teohholggied)r a(mi tllire FegshRNA gresic r(BHéi:Dll) nklElﬁccordmg to the

445. . For  five.su L12, 02 , .
mia’tmé31 QHLErs rops el B P%P?Z\F%évra § rFﬁﬁFﬁ?g ' oar?%tﬁrsnu\?vlﬂgﬁol?#é using the
RNedsy &s{Qiceny bi opsi es. WO 2007/ 057119

PCT/ EP2006/ 010726 - 18 A gene expression study was
perfornmed using high-density oligonucl eotide

Exuingple .21 Gyndeipecstion prafilngybyprighvideresity toyigéddidglereide inxicroarray
(Affymetrix GeneChip(r) Technol ogy; Affynetrix, Inc.;
Santa Clara, CA) on the remaining sixteen sanples. 5
Ex aSymitleesés df: filiNtnpseepad atrand cDdtAaivereNfer forored 58hgnthe SuperScript

CRALEL BT Sl SRR I TGO Gy T s
cIBAOLOdthinking amdo@rporaged D7 tRMA polymerase binding site, was purified by
extraction with a mix of phenol: chloroform: isoamylalcohol (v/v/v. 25/24/1, Life
Technologies). The organic and aqueous phases were separated by Phase Lock Gel
(Eppendorf) and double stranded cDNA was recovered by precipitation according to the
manufacturer's protocol and then resuspended in water. Double stranded cDNA was
converted to biotin-labeled cRNA by in vitro transcription (IVT) using a T7 kit (Ambion)
and biotin-containing ribonucleotides (Enzo - LOXO GmbH). The IVT-material was
purified from unincorporated ribonucleotides using RNeasy spin columns (Qiagen).
Following cleanup, single stranded biotin-labeled cRNA was chemically hydrolyzed to
smaller fragments in 500 mM calcium acetate, 150 mM magnesium acetate, pH 8.1 for 35

min at 95°C. The reaction was terminated by chilling samples on ice.

One U95-A Affymetrix GeneChip Microarray was hybridized per sample. Each
microarray contains 12559 probe sets representing ~10,000 genes. All washing,
hybridization, detection, and signal amplification steps were performed using a GeneChip
Fluidics Station (Affymetrix Inc.; Santa Clara, CA). Fluorescence intensity data was
collected from the hybridized GeneArrays using a GeneArray scanner (Affymetrix Inc.;
Santa Clara, CA). The raw files containing the fluorescence intensity information were
transformed into data files using the MAS 5.0 algorithm (component of GCOS 1.0

software). Only 45% of the genes mapped on the microarray were used in the analysis as
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to manufacturer's protocols. Total RNA was purified
fromcontam nating DNA using the RNeasy kit (Q agen).
WEWMFB1%5. 2: Gene expression profiling by hi ghCTHEP206/§10726
ol i gonucl eoti de microarray 15, Syntheses of first and
second strand cDNA were perfb} ®d using the
Super Script Choice Gene Chip Kit (Life Technol ogi es)
and reagents from G bco. Doubl e stranded cDNA
contai ning an incorporated T7 RNA polynerase.bindLn?
the test, ofwghsmpweief daled blyseneky rtlee MAS 5:0i igprithmi. Differentially expressed
henol : . chl.er ' I ~lu/ : .
genes éverel_écfeﬁhgft% gllglég;thé ?%3@/ J\ﬁ;rrﬁgé?& C}gﬁsa}%(/gérm?eﬁ{ alésxs (RACE-A)

cnno € organi ¢ an ous pnases

" sofevrae.separ at ed by Phase Lock Gel 20 (Eppendorf) and

doubl e stranded cDNA was recovered by precipitation
according to the manufacturer's protocol and then
resuspended in water. Doubl e stranded cDNA was
ESORMEs! 86hdtPpial OF bdy1h 361 £Lhachbls by in vitro
{ra%gcrgpf?gﬁ’%lvf% usigg a T7 kit (Anbion) and

bi oti n-contai ning ri bonucl eotides (Enzo - LOXO GrbH)
The I VT-material was purified from unincorporated

ri bonucl eoti des usi ng RNeasy spin colums (Q agen). 25
Fol | .owi.n | eapnup, .single stranded biotin-|abel ed cRNA
Eﬁﬁgp%ﬁgwggéPﬁ§gﬁ$@P8Pyzed to snaller fragnents in 500
nM cal ci um acetate, 150 nM magnesi um acetate, pH 8.1

for 35_.mn. a 5C. .The i Qn_was;.ter.ni.na

chil| %ﬁd"’é’é}{ﬁ‘ﬁ gess thgart @?)&5‘%“&1&1’?@% & iaégégéﬂiﬁ‘%l glucose
1B AO@N G RY miRScoRvld stib7ed, Wigh nsARKIBMI BBl 2 3K &hTRWerY studied.

contai ns 12559 probe sets r%g enes.

_ ; resenti ng 10, Q00 i
Al wexgaSwedish male pafisntsdisdents rfr,or@efthécgtpélﬁ}ohan @q%b%af’reventwn
anplifjcation ste wer e pe I . WS ' 2
iy LET hEfh SRR YT SRRl oA ety Pohefy BIP RUPKe/m), and
nbind ipksarndecdsalevels 2thoueadfar wed glucosd ebirateftestamColneentrations of
bridi zed neAr.r ays usi,ng,.a G?ne r scanner
b SR PRRES 0 9ACH En SO ChAfaSFale yarg measured as
dé&seribed i IGL tebal f Kﬁﬁgl@&?&lﬁbﬁdé Iﬁo@mﬁéxﬁyismf or thet pooximelr promoter
transforned into iles using.t S 5. . . .
et TR OmARERGD Beopareepbitsed sfth ps)® dighftgs in Swedish
cAR%6igts, Thebege BaSSUPPPPEA1-GN 200W). IMformed caysenewas wbthddnfrom all

- the analysis as WO 2007/057119 PCT/EP2006/.0107 -19
st 85 V54 S ERRIote] PUe JpELAPIE PR GRS ngmic DNA was

exat@edd frbun pedphbl Blvbdalsing £RuregaRaONAgRITecares kit (Gentra) (Gu et
ident'fieé)using the Roche Affynetrix Chip Experinent
alp§UPRi s ( RACE- A)

Example 6.2: PCR-dynamic allele-specific hybridization (DASH) assay design and
genotyping

A high throughput SNP (Single Nucleotide Polymorphism) scoring technique
called dynamic allele-specific hybridization (DASH) (Howell, et al., Dynamic allele-
specific hybridisation: a new method for scoring single nucleotide polymorphisms, Nat
Biotech 17: 87-88, 1999) was used for SNP genotyping. PCR-DASH assay design and SNP
genotyping were performed as described previously (Prince, et al., Robust and accurate
single nucleotide polymorphism genotyping by dynamic allele-specific hybridization
(DASH): design criteria and assay validation, Genome Res 11: 152-162, 2001).
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software. 5 Exanple 6: Genotyping of zagl4, zagl5 and
zaglé Exanple 6.1: Cohort description 10 86 inpaired
WQRWeHOSB12 ol erant (1 GI) obese mal e patients anBCRBR2006/010726
normal glucose tolerant (NGI) male controle subjects,
with normal BM (BM <25 Kg/ nm2)J, were studied. All
were Swedi sh mal e patients selected fromthe Stockhol m
Di abetes Prevention Program |GI obese subjects had
normal birth weight, normal BM (<25 Kg/n2), and
Em:n;ﬂalﬁpﬁaslmcaQMﬁdxsse | evel s 2 hours after oral
gl ucose tol erance tests. Concentrations of 15 plasm
gl ucose, plasma insulin, and other clinical
char act &he sim of tlwvestetlme;alsanablsls awas tdegufiiméhe previgys gesults: at the
t
eBieks B 23’ pRBcrRE RN A P i) REREARIRET were at
h@hsmuslabédemg 16Tt ghpee Yhdi abotperedi to [Biisdisstomozygotes CC. A 2-by-2
ucas 4.9 f
con Hnge f)ﬁ\?\agj%e &?gﬁg{r‘{g ;rl)’g?n %aﬂq{stlgal tgfteﬁ}g)o%ﬁéég% “ie d] &fﬁ%nﬂateral
al\tmsatasmphw@hesby. the local ethics commttees. Genomc
DNA was 20 extracted from peripheral blood using a
Puregene DNA purification kit (Gentra) (Gu et al.,
Nadlpwypdpthelix Qip): 1 60 PCR-dynami c al |l el e-specific
ybri di zation, ( H). assay design and 25 genotyping A
Aﬂ rdﬁtlt’ﬁ Wﬁt(%iwl(épﬂgl e Nucl eotide Pol yrmor phi sm
scoring technique called dynamc allele-specific
hybri di zati on éDAS (Howel I, et al Dynam ¢ all el e-
The paiemeterhpbapd P #¢ BWpoatlwfrPéflﬁ% cyrg¥ing @plepgipne copy of the T
alfdl gt z%gﬁ“&rln@f?é ice oBQs]e)ﬁmEﬁ)@ a8 8% ontN6ls r&9 e&h@fg&?ﬁe dthtistical test for
87- 88, 99) was used or SNP genoty
pmat;orue@nmrm@ g basgeh omy g %@Wgwp@f f@ﬂw&@m&gs -transformed
H%%ﬁrlérge@nﬁéleﬁﬂe Qlﬁﬁlhxlpﬁﬁfekl@ GRe t&f follbws a Rebmal digBBution N(O 1). An
accurate single nucleotide polynorphi sm genotypi ng
expgh sast of @m@r@%p@é.aﬂsq:a dledr (Agrestit Wgor(@iém)a a%ngh%W York:
Wi;[eg, |g6%ng9 say validation, Genome Res 11: 152-162,
2001). “WO 2007/ 057119 PCT/ EP2006/ 010726 - 20- Exanpl e
6.3 St at istical analyses The aim of the statistical

Tﬁ@ﬁ:]st)@isspe%?mteg a@@}@ftirﬁem drhg dgBeyi ous results: at the
The odd ration (OR) of developing impaired glucose tolerance and obesity associated
with the tested genetic characteristics at the SNP zagl5 was computed. The corresponding

95 % confidence intervals were computed using the free statistical software R.

The table below is showing the distribution of each genotype at zagl5 between the two

patients groups.

Obese IGT Normal NGT Total
TT 28 67 95
CT 10 32 172
CC 18 87 105
Total 86 286 372

The proportion of TT and CT patients was 0.79 in the obese IGT group compared to 0.7
in the control group. Carrying at least one copy of the T allele increased the odds of being

IGT obese by 1.65 (95 % CI: [0.93 ; 2.94]. The null hypothésis of independence between
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geneti c pol ynor phi sm zagl5, patients honobzygotes TT
and heterozygotes CT were at 5 higher risk of being
WO aD708ase when conpared to patients honozygot BGI/ER2004010726

2-by-2 contingency table was f?rned. The statistica

test hypot heses were, using GAirateral ‘al ternatives

hypot heses: Null hypothesis (HO: pl = p0 10

Al ternative hypothesis (H): pi > p0 The paraneters pl

and pO are proportions of patients carrying at |east

tlngenetpynadel the the obdsk dG& autuy agd Sejeqrethyers®Ta bighse proportion of
ent.s .and,contral-s. respect The L8H) :

TRt b B s P O T bR P e L DELG R hA Rhing the exca

phaparTEbm tegt (fgréstiesugra)s ireussultsrwaens bardedthe bignifraapoip=0das).

Under the null hypothesis, the test follows a nornal

distribution N(O,1). An excat test of proportion was

Véitls ehia extendddAgrhest ¢amitg thago the simedethaicanggity snd prévention study as

York: . .Wd ey, .pp, 59-66, 1990). The. test was far .
R BB PRI 57> o NseBhe oy RS P AP A O o besiy
ilpaieddd gluegsel madaned sgtwcoae doofianahckh aiev olfehe topmplete genetic

as.sqci at with the tested genetic.characgteristics,at
s Syedh Taeofatbin SIS Wnbolibil elrofides, e
assotihfisieRaboihvldinyg alus fovedlepatympiphéstn irsthigcludier, haeely zagl6, zagl7,
st tisticqi software R The table below is show ng the
Zﬂigk#qqgﬁfgéh of each genotype at zagl5 between the two

25 patients groups. Oobese |Gl Normal NGT Total TT 28

67 95 CT 40 132 172 CC 18 87 105 Total 86 286 372

The proportion of TT and CT patients was 0.79 in the

obese | GI group conpared to 0.7 in the control group.
Carrying at | east one copy of the T allele increased

t he odds of being 30 | GT obese by 1.65 (95 % d: [0.93

7 2.94]. The null hypothesis of independence between

WD 2007/ 057119 PCT/ EP2006/ 010726 -21
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the genetic nodel and the obese | GI status was
rejected versus a higher proportion of TT/CT patients

WO poovkg7iebese | GT group at the 5 % | evel (z=1.7JI/EP2006/010726
p=0.04). Using the excat prog$rtion test (Agresti,
supra), the results were bordéfTine significant
(p=0.055). 5 Wth this extended cohort com ng fromthe
same ethnic origin and prevention study as described
in Exanples 1 - 5 the genetic associ ati on between
zagl5 and the obesity i npair€limé ucose tol erance
status was confirned. In view of the conplete genetic

oA Vo RIGESSLIREILA A5, ARLUOEAISR 200 g oresr
irfebi dith gngosttiane8 43y 8057+ 8083 85401 45126 9ml 2002 ercspicious siggle polymorphic

namely za zagl7y, -del and zag35. WO
e et Reed s ForE B9 25 G arem 1 An

i sol ated nucleic acid conmprising SEQID No. 2, or a

f r agpgd At pdsetiand556i whenai thg Tod $his penti@Ds 7eplaGd byl083,
8500, 9556 or 12002, except for a single polynorphic
cha N : gl5
ot DaRs & pARGuRochi e BER b ROR (RS pS RN iSRRI 17 0
replaced by a C zagl6 at position 8500, wherejn the A
at  tdglg appesitiarodP47 swherginthed ipyhis position ¢ replaggd by a G
position 8047, wherein the Ain this position is

r ep&%ﬁg a@éoﬁti&‘h 8&R086H3! whkreRPHhk ki BRid¢ 11BBR positions are
wherein the nucleic acids in these positions are
deletedt ed 10 zag35 at position 12002, wherein the T in
this position is replaced by a C. 2. A nmethod of

det ek At pakididie1 0eAVERERIthe Thin eis Positidilis teslbad bya C.
obesity, conprising the steps of: a) isolating a
nucleic acid froma sanple that has been renoved from
the patient 15 and b) detecting the nucleotide
present at one or nore polynorphic sites within Seq ID
No. 224 afethddBéRidtdrthifingithe fred gdoft dveinfivihahteotesity,

t he nucl eotide _specified at the polynorphic site
cQEeuas Hfge $Ps@faim 1 is indicative of a propensity of

a patient to obesity.

a) isolating a nucleic acid from a sample that has been removed from the patient

and

b) detecting the nucleotide present at one or more polymorphic sites within Seq ID
No. 2 as listed in claim 1, wherein the presence of the nucleotide specified at the

polymorphic site according to claim 1 is indicative of a propensity of a patient to obesity.

3. An isolated nucleic acid molecule selected from the group consisting of
haplotypes 1, wherein each of haplotypes 1-3 comprises SEQ ID No. 2 with the exception
that the nucleotides specified in the table below for each haplotype are present at the

corresponding position in Seq ID No. 2:

Position Haplotype 1 Haplotype 2 Haplotype 3

8047 A G G
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20 3. An isolated nucleic acid nolecule selected from
the group consisting of haplotypes 1, wherein each of

whaprosympes 1-3 conprises SEQ ID No. 2 with theCT/EP2006/010726

exception that the nucleotid specified in the table
bel ow for each hapl ot ype are'gfésent at the
correspondi ng position in Seq ID No. 2: Position
Hapl ot ype 1 Hapl otype 2 Haplotype 3 8047 A G G WD
2007/ 057119 PCT/ EP2006/ 010726 - 23 8077-8083 del wt
V60773988 A G Gdd556 T C T 12682 T C C 4. A nwtthod

f or haplotyp|ﬁk the AZGPl gens in an i ndivi dua

fa¥aYasa VBN S ENaVal ot AN af - C n\

0 g—tc 11T T TS UI J S>UT acl IIQ a 1TUugl | LY
d%ig froma s | e that has bee renoved fromijthe
i ndi vidual ; b)| determ ning thg presence of thg

npskeot 1 des at| ‘positions 8047 @077-8083, 850Q,T 9556
and 12002 of the individual"'s |copy of gene X, [wherein

5 rrbers—ar-e detf...ucd by—conparison—to
S D No. 2. 10 5. The nethod of claim 4,
additionally clonprising step d) assigning the

individual a particular hapl otype by conparison of the
nucl eoti des present at said positions to the

nucl eotides recited in the haplotypes of the table set
forth in claim3. 15 6. The nethod of claim4 or 5,

wherei n presence of at |east one of the hapl otypes set
f or £ A hretlidiefor Alppletypingtha ARGP ligené mdirciadiweéuad ompeising the steps
Opropen3|ty of the individual to obesity. 20

a) isolating a nucleic acid from a sample that has been removed from the

individual;

b) determining the presence of the nucleotides at positions 8047, 8077-8083, 8500,
9556 and 12002 of the individual’s copy of gene X, wherein the position numbers are
determined by comparison to SEQ ID No. 2.

5. The method of claim 4, additionally comprising step

¢) assigning the individual a particular haplotype by comparison of the nucleotides
present at said positions to the nucleotides recited in the haplotypes of the table set forth

in claim 3.

6. The method of claim 4 or 5, wherein presence of at least one of the haplotypes set

forth in the table of claim 3 is indicative of the propensity of the individual to obesity.



