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Zre]l AlEd tisted, o 9 §18 B4 HdFE(call rate)S 717 A 3% AAsAT, WA, HNE S5
/B 738 dBdoz A, F 106 AEo] ]7‘1510“3}(15“ﬂ IxF Aol H 919 thRTt). I T
252 29 ES] [BD Aloj2 E 2 AES Yx2vS 2T 28d AE AEAA oA F4 #AgE
gttt 23qHE WME AEo YgojA, FHAF EA /‘éog(ca rate) <98%, thzT-olA Hardy-Weinberg

equilibriumg Hol& wlAL P FX < 1.0><1075, VAF <0.01 &= Ao~ P dlza Alo]e] 54 ASX
d

F—{E ol
[e
— mlo
A

£ orroad N

(differential missingness)”} P < 1.0x10° 1 A, B oA ALt AL T Z/EE FHF4
o2 Qdl, FrHHoR 259 AMFo] AAHJAHIY A} Aol~ H 167 dl=t). dr]eh Zo] SN =
F4 B BAE Y3 F, 1,506 AP Alojx H 4,044 thERTolA 9] 522,285 SNPs 731 dHlo|HE
GWAS Ao #-8-3}3ict.

sk
=
[

¢

thgow, B wHxEL  software package EIGENSTRAT 3.022 7RAl:  o]AX(outliers) % =
(strat1f1cat1on)—— A& s, FAE 4 (principal-component analysis; PCA)-7]¥F W& AME-3H3
t}. 94, International HapMap Project ZH-E & 194709 tix AM=Z3} shA, 5,550 9 AM=(1,506 IBD
2 24,0447 oS BAEAT. 49 JRAITE oA (1% #AF Aol B3 tiRd) 7t FRlE AL,
AASATE. 4719k e SN 2 AT FA g B4 F, B waAse Ao 1,505% 84 Aol 9
4,0417 thzstoll A ] 522,285 SNPs & HlolE|E GNAS A el ARSIt

.2

3

2 AgAES A JAe F4 #EE T 43
x = 4,041 i) AFAE FAHI U =z FA(Imputation)< IMPUTE version 2.0
(https://mathgen.stats.ox.ac.uk/impute/ impute_v2.html) = the Asian reference data (JPT + CHB) from
the 1,000 Genomes Project databases (Feb2012release) (http://www.1000genomes.org/)E AF&3te] S35t
g, we AS3] 24 AR FEF Y9 <80%), NAF <1% E=E 25E >10%S YeEhle SNP = %1‘? 2ol A
ALISFATE. F 4,148,401709) 25 F4E SNPsE 32 A9 E B3P, A B4 ¢s) 522,285709]

R

A

X ZA (Imputation)

ret

I
oft
™
-

H SNPsE AFg3te], 5,546 AZ(1,505" IBD

(<0

vmr

G0 S SWPssh AL, Gl WRAA A Bl Hee A A4, AFA %g SNPs =
B Y AR B mE 2FA7A @tk 452 249 dlolEs wE Bk gld faAe] 9
A ZFo gloId, AR AVS B AsA ALgE A

FEANA AFL Y8 P < 10 S ERHE SNPsE A
d A#d FAE YEE >1 S\eE 7 4
g GWASOHH IBD ¥1& tﬂo]iﬂi 4 H g, ¢ AF EHF(linkage disequilibrium; LD)S
£ 3 o] T o o]Folzl gl MEME ZIE)

Mol A%S 98l P <10 9 A Boli= 60719 FAAAZTE F 60719 SNPsE A5Gt}

A ZZES F48 B4 Sequenom iPLEX system (Analytical Genetics Technology Centre, Princess
Margaret Hospital/ University Health Network in Toronto, Canada) %% TagMan genotyping technology
(7900HT Fast Real Time PCR System, Applied Biosystems)& AM&3be] =83}l th. rs3766920 2 rs48215589]
g 715& TagMan SNP genotyping assays® AH&3te] Falaiqict. & w452 348 24 435 (call
rate) <97.5% == Hardy-Weinberg equilibrium X} P <0.055 Holi& SNPsi= AQ8I3ict. ¥4 A9z <3t
o B #wHAE] AEA Alde] AFAoR TR - rs7335629¢] ti3|Ai=, Japanese CD & 4] 4
39 R ongAEe wE B4 A3 Aple] We-RAe Sastart,

5. B4 4

IBDo| thdt A4 f4A4 AT 4S5 FPsATh. AP 242 Cochran-Armitage trend testE AF8-8}e] &=
otk A 1A d#AHY AAEA F94 E JNAT F8H(stratification)e] FAAH FgS &Rl
9all, R(3.2.0) (http://www.r-project.org/)= ©]&3}%] quantile-quantile plot< ZAJS}Fch. T3k, 7RAL
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=3} (stratification)® 9 genomic control inflation factor(Ag=1.106) = 1000702l Alo]2=2F 1000712
zatell gk genomic inflation factor( Ageu=1.048)& AlAtete] &1stdtt. AdAA<1 A1 ¥olA(causal

variants)l 9o} THAAY & W LDE Al 9% F 5 gomz

e
1)
oL
R
il
rlo
w
—t
=
=
i
D
=
—t
—
o

pruning(r2<0.1, A=1.059 after pruning) Fo AgE H7FSIAU. T, ZA =¥ AR (logistic
regression)o] ¢lo] 10719 FAEES F33 T(A=1.102) ¥ A& &3 2 d(linear mixed model)ol] %83+
T((Age=1.006), AecE H7IEFATE. -logw P 9 Manhattan plote R(3.2.0) (http://www.r—project.org/)<
ARESt] ZAdskglth. A FAA fFod AR A SHEQ AdAdS g5 ﬂ A, 25 g9 24
(Conditional regression analysis)S a3l th. A& AWEEA 2 3 Algstr] fsiA,
Cochran-Armitage trend testsE AF&3lth. Z2Fd GIAS 2 A WME2E59 HF 24L& Cochran-Mantel-
Haenszel testZE ARR3Elo] F3)atct. w3l 08 ISTESZRE AMZo th3k 2 28] (odds ratios, ORs) A}o]
o] oAl digk oS Hrtslr] 98Al, Breslow-Day testsE G33F3IT).

o
)
Hoogh
I
FK\
(o
ofk
re
®
i

Wodbg 252 Bonferroni correctiond ©]-83fe] E wola AT P < 9. 5710 (0. 05/522,285)¢] A#& H4
A A = (genome-wide significance threshol)° AFEEEATE. el ATl A oln] ®arg IBD f-A

N

tH2 AdAsy] A, B wHAse p< 21610 (0.05/231, 7] 2318 &
H Aoz dHZ 200709 FAA=E fE 5%3 & SNPs ) 9] Fo)Ad FES 483 Lo
Eo oA (D, UC E= IBDO digh A#4d F o= Ao] 7] FoAd F5& 2dete=A Fds)
AL A ool Barg 20070¢] IBD 34 FAAEE HES7] S & 2] GiAS S
(Power analysis)< Quanto software versionl.2.4 (http://hydra.usc.edu/gxe/)< ©]-&3}]

£ Zhzhe] SPell QlolA, WEAF 2.16x10 (0.05/231)¢) P FX oA AEe] $1% AAY
(OR) 2 gkl AT FA WEe] 7]x3te] AL ATE, w=gh, 2 AR5 1000 Genomes databases
(Feb2012release) (http://www.1000genomes.org/) S AF&3lo], o}rjo}el @ HFH ol
- 370el ok LD 7325 HlaLshgitt.

6. CD % UC Aol9] #34 B&dA

i

()

=
i_r‘l
M
-
2
=
i
_1

El

2
>

CD % UC Afololl Ff-3l= 47 Wolol H|&L genome-wide complex trait analysis tool (GCTA) Wje] o)W
% M3 =3-a3 Rd(bivariate linear mixed-effects model) S AF&3dle] =A3}tt. oW EX o glo]
A, dlZ&ZT2 0D 2 UC Aol ol uigh v &l mal Yrslo.

<A A &>

B gz =9l iAol A IBDS #HEHE GWASE Faside=d, & Aol 1,505% 3kA} Alo] 2~ (CD:
922; UC:583) 2 4,041% 9 thxo] E£TIUaL, xﬂﬁﬂ FALENA Frtd o= 1,989 2] ] Alo]~(CD: 993;
UC: 996) % 3,491 9] tixvro] EIHUHE 1). BE MAES EF ZAjo| wet IBD= A=A, A4%
4 #g ¥, E dygxEe Z2X2EH i]ﬂ‘:'“(loglstlc regression)?] A A o]&sle] Wa 159
A 522,285 SNPs& #2413} ). quantile-quantile plots< A7 +XE&5 YEFIT(E 1). genomic inflation
factor Mg 1.106 o)Uth(AE &3 =do] H&A] 1.006). TF GWASOIM = 2 AF F44 994 4
Bl 9719l F3dxF(loci)E At =(522,285 SNPsell ™3l Bonferroni corrections ©]-&3fe] P <
9.57x<10 & A%, 27Me] ANRE FARB(PIGOZ-SHCT, NCFA-CSFZRB) 2 770¢] ®adl 1BD 918 a4
(INFSF15-TNESFS, MHC, TBCIDI-KLF3, STAT3-STATSB-STAT5A, TNFRSF6B, SMNDCI-DUSP5, GPR35)7} XE3$F= Sith.
F7g o 58709 FAARE ABAel dE Aoz UEhFTHP < 1X10 Y. 7] 2e] MRS 2 2 58
el 7Hsd e FAXFE A fEA, B EEAES 4 FAAkAdA Y fede] & SNeE AE
stal, Ad FZEEo|A IBDYS #-HAES sy, dEFoz, E dyxEe a2 Ad A4S 238
of A FAA FoAdel de MY A2 B FHAAAE WeWlth: 19219 PYGO2-SHC H-%1 Wl rs3766920
(combined P = 1.96%x10 ), 16¢239] CDYL2 59 W rs16953946 (combined P = 2.48><1078) 2 9p21°] CDKN2A-

ASI-CDENZB F¢] W rs3731257 (combined P = 5. 45%10°) (3 2 2 % 1). likelihood-modeling #21 2},
AgA B8R #0200 25 d3do]l A, 72 Frxkse] 205 24 23, o o] 5Y4o]
I F9A Jdv FIHE AAF-FHAA AEE JERA 9. 39 A EEre s e FE A
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AHE ol Itk ol mpeAaE o] g3 A A} Shele FA T AE $ee] 37 b 2 22 T AE 9
E2 71- YolA Fa3d 9FE = AR Ui, CdknZar A A E(macrophage) 43t © JAK2-
STATL 712e B8 2382 zdai=t] 23 93 au], 2 e 91238 Mo|(rsd613079, r < 0.2)%=

olZ @7} m=<lo A 1Bl F71-10(inter leukin-10; IL-10) &3 dABAo] J= Ao & Uetgth. B wdgx
B A7) 1S A AR 9 AR A e deA g S e g
o] A | rs37669202 W& Al (monomorphic)®]th. THE 2709 F-AAF= thg Aol 0] o H dgaeEl 9%
A LD 722 BAskdth. rs3731257¢l thalAl, frElel A= SNPs H-tol] 9lo] L71 SNP] LD oFgth. ofA]
o}olol A rs3731257¢] W3l r- > 0.590 12749] SNPs =, 11709] SNPs7} S-&Qlwch r'7} Wkeh(P = 0.006 for
testing differential LD using 2-sided exact binomial test). At7] Ax}= LD z}o]7} HAITE Aol SNP &

WY Apols AR 2 dvke S ek rs169539469] tiElA, FHlEClA= L7 YA %gi
U UER}AE Q9= (17 SNPs 2 1170e]l 90o]A] rue < rasy, differential LD P> 0.3), o] Wlg mi=

LD Aoloh e QaEe] fi 2716] ol oA (heterogeneity) & k712 4 ATk AL vehi,

_11_
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AREsE=Hl, & (Dol thake] 30 SNPs 3 UCOl whate] 30 SNPsolth(CD B UC 57 i@ al= 19 SNPs7h
kel ZjAlel A D -1 E(prevalence)©] 0.0112%¢1 A& aelstdl, 30709 fdAz= AA D F4%
o ohall 6.82%0l =™, UC FHEe] 0.0309%2 A& ;eskd, 30709 fFraatzte AA UIC Fd4 99
5.53%°l sldect. ojwwk M3y 3 l(bivariate linear mixed model)oll #&3}e] (D % UC Atel
A2 #AEYE S, D B UC Atole] f1ddel tigh fHA AdAdL 0.470IATHEFAF, 0.08). &
T QL el (0.62; EE AF, 0.042) B Ul SAEA=H], o= el B opaJoRql Abe] o] IBD
& HHY Aolz Qg Aow FHHET.

T AIX AESH, JAK-STAT Alsdd 2 IL10 7|2t d#
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Crohn's disease odds ratios in Koreans
10

05

| Korean P values

005<P
216<10 P <005 STNFSF15, TNFSFS
957x107" = P < 2.16%107" '
* pegbixi0t
STBC1D1, KLF3
MSTIR z
TsEANT '
A TNIP1
HLA-DOB1 ud oga,
P
.
{

23R SLC2413

3 ‘amsuz
CORG, RPSOKA2 gy 1 ITGAL

=040, P = 356x10""

T T T T T
05 1.0 15 20 25

Crohn's disease odds ralios in Europeans

Ulcerative colilis odds ratios in Koreans
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15
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Korean P values

005=pP
216%107 <P <005
957=10° <P <2 16x107"
¢ pe<gsmip®
GPR1Z,USP128 i 1g/iL19
DAaP:
< sLc2a13
2
. MSTIR
7
PSMGT 4
HL‘-GDGT/.
/ SMAD3
PLA2G2A®
TNFRSF18, TNFRSF4
=053, P=110x10""
. ; T T T
05 1.0 15 20 25

Ulcerative colitis odds ratios in Europeans

R
<110> University of Ulsan Foundation For Industry Cooperation
THE ASAN FOUNDATION
<120> Composition of single nucleotide polymorphism markers for
predicting risk of inflammatory bowel disease in Koreans and
method for predicting risk of inflammatory bowel disease using
the same
<130> ADP-2016-0316
<160> 3
<170> KopatentIn 2.0
<210> 1
<211> 201
<212> DNA
<213> Homo sapiens
<400> 1
gaaaacggtc aactctccct tatccacaag gccaaaagag ggggggecgg cttgetgtgg 60
tgtggccacc ccgggectag getgggeegg gectgtagaa rgtactcagg aactgcaggt 120
tttgegtttc ccctceccatga aactgacagg cattcggget gacttctgece tctcagtcte 180
gcggtaagag acccaagttt t 201

<210>
<211>
<212>

<213>

2
201
DNA

Homo sapiens
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<400> 2
aaaggcaagc agcacgtggce
acaaaagttg tagcaagagc

cagaagagaa acagagaact

attcttagtc aaagaaggat
<210> 3

<211> 201

<212> DNA

<213> Homo sapiens
<400> 3

agtggcacag tagtgagctc
aaagctgcca gaattgactt
ccaagtgagt gctgaaccaa

gggaagtgtt gggtagacaa

agctaaggag agctttcaac agttttacag agctgagaag
ctatcaaggc aaacaagact ygaggatgga aaagctagga

aagacactat gcacgtgttt ttccttcaaa gtgctcaatg

gcagggcecca ttcecctatata gaaacacaga aaaataagca
cgtgggaact ctgggaaaca rtaagaaagt tttacagcaa
ggcaaaggta actgaaacgc aatgatagag aagaggggca

a
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