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3 Al A
7Y
A7 1
GBA(Glucocerebrosidase) fAzFe] @A 7]th8 A (single nucleotide

polymorphism, SNP)Q1 rs758222362 X§3shi=, HeWH AdE SNP vlA ZAE

AT 2
A1l ol A,

A7) GBA 272 SNPQl rs75822236= M EWME 19 26HA FEuELEe| =S ¥3telsE A, HEwHF
SNP WA 2 E.

o
i
o

A+ 3

ALl dolA, 47 2=

1) TCF24(transcription factor 24) & =F2] SNPSI rs112859779,

2) OLFML2A(Olfactomedin Like 24) &4 =] SNPSI rs79134766,

3) ARHGAP32(Rho GTPase Activating Protein 32) %2 SNPSI rs371331393,
4) CD163L1(CD163 Molecule Like 1) -7 *}2] SNPSI rs138525217,

5) CUL4A(cullin 4A) ++7d=ke] SNPQI rs74115822,

6) L0C102724084 {7 =Fe] SNP9I rs75861150,

7) LRRC3(Leucine rich repeat containing 3) &%) SNPQI rs116969723,
8) RNF144A(Ring Finger Protein 144A) f-3#}2] SNPSl rs6741819,

9) FLJ45964 7 A2] SNPQI rs59626274,

10) SPCS3(Signal Peptidase Complex Subunit 3) %12+ SNPQI rs17688188,
11) LINGO2(Leucine Rich Repeat And Ig Domain Containing 2) -A=F2] SNPQl rs56942085, %

12) MINK1(misshapen/Nck-interacting kinase(NIK)-related kinase 1) d=}2] SNPSIl rs72835045% o] Fo] %l
—jLLoﬂ/q /HEHE]‘— L].ur ]Alpq SNPE= &7}; g:_sLo].‘— 740 ﬂiuﬂe {‘:}% SNP u].;q Z/H%.

AT 4

GBA 77kl SNPSQl rs758222368 A% Ei

rr
olN
1
ok
},
0,
rr
2
2
it
Hel
%
ol
rir
i
oft
=4
S
™
av)
oo
BN
X,
i

A3 5
A4ghel] lolA, 7] 2AHEL
1) TCF24 S-7=Fe] SNPel rs112859779,

2) OLFML2A -7 =}o] SNPSI rs79134766,
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3) ARHGAP32 -7 #}] SNP?I rs371331393,
4) CD163L1 f71=2ke] SNPQI rs138525217,

5) CUL4A F1AF2] SNPQI rs74115822,

6) L0C102724084 - #F2] SNPSI rs75861150,
7) LRRC3 F3AF2] SNPQ! rs116969723,

8) RNF144A fr-71=ke] SNPSI rs6741819,

9) FLJ45964 -7=2ke] SNPQI rs59626274,

10) SPCS3 7=ke] SNPQI rs17688188,

11) LINGO2 -4 AFe] SNPQI rs56942085, 2

12) MINKL #+312ke] SNPQ1 rs72835045% o]F-o1xl <ol M AEls= sl o] el SNPE A& Ev o3 5 9
= AAE SRR ZFete ], Heus Ads 2=

fr

9AE

F
i)
ol
-

B AETH AFRZ5E, GBA FAxF] SNPOI rs758222369] thHdAe ZA35}
S $%h AR AT W,

GBA fr1=ke] SNPQI rs75822236¢] WH& Aol € A, ¥HesHF7E B Aow A7y &

o
W PS5 FEoR d3ee AR R wdet A%, MEAF A9 99 Au AT Py,

Aeaell AeIA,

71 e MAREE EEE A=A AsREE,
1) TCF24 f-A7e] SNPQI rs112859779,

2) OLFML2A -2 =}Fe] SNPQ! rs79134766,

3) ARHGAP32 +x=}Fe] SNPQI rs371331393,
4) CD163L1 A =Fe] SNPQ! rs138525217,

5) CUL4A 2} SNPQI rs74115822,

6) LOC102724084 A =}F2] SNPS1 rs75861150,
7) LRRC3 F3#k2] SNPQ! rs116969723,

8) RNF144A -7 =Fe] SNPSI rs6741819,

9) FLJ45964 +A=Fe] SNPQI rs59626274,

10) SPCS3 -7 =Fe] SNPQ! rs17688188,

11) LINGO2 - =}F2] SNPS1 rs56942085,

12) MINKI -#%x}e] SNPQI rs72835045= o] Fo)zl w4 AEy] = skt o] <] SN ti€ydd S ZAAsie o



[0001]

[0003]

S=50 10-21587
AE F74= EFete, HeHWi S 9 4B A Hy.
AT 9
Agael AolA, 7] BHS
1) ARHGAP32 - =Fe] SNPSI rs3713313932] thd & 2ol GOl 45,
2) CD163L1 A =ke] SNPQI rs1385252172] th@ & do] €9l -,
3) CUL4A -2 =Fe] SNPOI rs741158222] tid & Aol GOl 25,
4) LINGOZ F#=F2] SNPQI rs569420852] i @] G A5, & ol T & o9 =3 A5, Hs
7F e Ao dgeiAy W S e FFEoR oFdte GAS FUtE ¥dee A9, HEuF
e A% AR Al .
AT% 10
Aol glelA, 7] HHS
1) TCF24 frA=Fe] SNPSl rs1128597792] @& Aol TSl A9,
2) OLFML2A -7 =Fe] SNPS! rs791347662] Wi d do] AQ 29,
3) LOC102724084 f-=}2] SNPQ! rs758611502] tiHado] Cel 4%,
4) LRRC3 2219 SNPQl rs116969723¢] thHa o] Al A$-,
5) RNF144A 32} SNPQI rs67418192] oy o] T 7%,
6) FLI45964 21 SNPSl rs596262742] thH & o] TS 4%,
7) SPCS3 - AFe] SNPOl rs17688188¢] tigd Aol Al -
8) MINK1 f-7d=ke] SNP?I rs728350459] iAo A A, T ol& F & old9 = A9, ¥suF
e e o sy U ESs 9 FFEoR st WAE FE Edehe 29, W
AgS 3 4w AF I,

AT 11
A6gol oA,

47 AAE B L opAlelelel Aol HEWF AL 9% 4n A Py,

gige] 41y

7l & & oF

Boage (BA 0] SPE EFHE, HEUF ATE NP oA 24E, 47 N S 4F £x TF
F9E AN TFHE UFUF AVE 2B, P 2YEL TS HUEUF AWE E, 2 )
4B W JIES o83 HNEUR AW A% 4 AF el Be o)

w4 7]

A= f

A7) 3 Al (single nucleotide polymorphism, SNP)o|t}. <17F 44 ML 99.9% HL3}aL, SNP=
250~1000bp whot s YERYH ) QIZE FHAY A9 oF 29Rbe] SNPTF EAlEtal o)F fAAfel =
21,000717F E&A)8kc}h, T3 19 o]dty WER YEhtesE E gdedr]e] Wole B4 Ed¥Hol(mutation)®E

N
=
714 T+ (Polymorphism)> 1% ZIeh= HIEZ Uehts G714 99 Holg d2= Ae=m, o T 90%
o]
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[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

=50ol 102158713

oin

(BAA F994 0.73) (& 2), 7] SNPE ¢]&3lH a&4o2 HeURFE G = Q).

ol oA pFHEdo =, A7) LINGO2 A=k SNPOl rs56942085% M EHE 129 26W 4] 73 LEfo| =S
F3hel= A & Aow, 7] rsb69420859] A71e] HHF AL G Ee AY S dvk. B Ewe] A A4
wEE, A7) rs569420854 A719] dig@ o] GolAY 1o HrAR1 dA7]e] diygd o] ¢l A5, HsHWH{FIt
e Aog dstAL ¥ APE 52 FToE ST 5 vt B o AAde mEW, AgRHA
AT FA A rs569420857F HEHWF Fwke] glolA F& FAA Fo8E e AEs FAsE vHEAA
ol 0.78)(F 2), 7] NPE o] &3lH a&¥o g ¥eulFs Idd 4 9t

2o o Fddo wEm, A7) MINKL 322 SNPQI rs72835045% A9 s 139] 26WHA FE LEO| =S
x3etE Y 7 dom, A7) rs728350459 971e] HIAL G e AY T AT B I o] A Ao
e, A7) rs728350459 94719 i@ Aol Aol 1o HRARI A7]e diyP Al Tl A5, HeHWHFI}
EEkA] e Ao HustAY € S W F£EoR 45 4 Q. EY9 A AAdd mEH, A
FHAA A% 24 A rs728350457F MR Aol oA =& FAA FoHE e RS IIsGE vt
(BAA F994 0.79(E 2), 7] SNPE o] &3t a&4o2 HeURFE AT 5 gl

Hool o F3oo wam, Ay HEWF g SNP k7] ZAES L0X(lysyl oxidase) &= F9] A

% 149 Ade] 205U A °ﬂ71(rs2303656)% ZdalE 107] oo A% U2 FAYE ZYFEUeEH=

(]

19] ARz ZYFIdoHs, NEWE 1569 Ade 438HA A7](rs3900446) & EE3sh= 107] ©]’<]
QU2 FAEE ZYwEUEE e ol R4 ZIwIZUlEE, AEWE 159 Ade 678WA
(rs763497)5 X338l 1071 o149 % dA7I2 FAS s ZRZULHE 5 o9 R4 ZFEdY

=, 9 olge A& R EPSHE AL & o), ol A@EE Ae o,

MAU T 149] 20594 719 g ol TolAY 19] AR Al A7]9]

il
1-0 2 e ol
NI

ol
o

o

2 ougel o Axee] mEw, 4] 21 9
B Aol A A9k A7) NS 149 2058 G719 FF Aol Gl 1o FRAY @rle) AP
o] €9 AT HFUAF Wy gge] Hrku 5T & v,

w oy o Aol mew, 7] AduE 159 488A 4719 dlRP el GolZut o] Rl )9
BE ol €9l A9t 47 ADNE 159) 4888 4719l AP Aol Ael AL 19 FuHe vlel AP
o] 191 Aturk MEUFRY WY AFol Frha A ZAY HBUF WS AT F ek,

w oy 9 Aol mew, 4] AduE 159 678WA 9719 dlRP el ol o] Rl @)
BEF Aol € A7k A7) NS 159 6788 G719 BhEF Aol Al o] FRA @rle) AP
o 19 Zgurk MFURe WY Yol Frhu AFSAY ¥EAF WS AaF F ek,

s
o] o AAde] waw, 4r] MduE 159 488 A 7] digd o] GolAY 1o A<l
HE do] Colar, A7) HEHE 159 6784 A71e] @& do] Gol A} ;
Sl 7 47 AEHE 159 488 A 1719 digdE@ Aol Aol A 19] FR A 97

o] 678 A7) tlHF Do) Ao|AY 19 FEA V)] HHFA
el okl dSaAY HE e B s 4 gl

off kI m ng
o N
A

oE me o
(L
1—011

0 =
=

B SOX17(SRY-box 17) FHA Fo] AIdHZ

= S =
389 Ao 326HA 97](rsl072737)5 E3sh= 107] o9 A% Q7|2 FAHE FYFEAEHE Ev 9
9] FRA FYFEUHRHEE FIE X AY F Jont, oo A= AL oyt
2 el o AAlde mEH, g7 AdHE 389 3260A @719 diEd Aol ColAY 19 FR A 971Y
EHF@do]l 61 A7 47 AEE 389 32604 719 digd Aol AojAY 1] FHEAQ 97 yHI A
o] Tl AR HeuWie ¥y 9ol Hoia o4 4 o
29 d FHod WE 7] HEUF AEE SNP whA 2AE] E3E= NP F34 AHe FX] 9 do]
B HojzolA A& £ gon, I oE unIF FHAYEAHHAE (National Center for Biotechnology
Information; NCBI)9] GenBank S©¢] or}, ofo] A A] =t}



[0048]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

S5S0dl 10-2158713

235 e AogA, A NP EEZS geldto gy, HEWFs dsla a&FoE Aud ¢ o).

2 HAA AA A ALEE = fo, "AFFAA BHEA (Genome-wide association study; GWAS)"-2 <F 50

TH-2009H7) LAY FAXE S gAste] Ay AR S FAFoR FAseE WHE dEe A
) AT etk FAF R, GWAS AT

(o

L
.
L
.

aFelM HExE A" &2t
oF A4S Abghe] DNA Hi= SNPE Wl 248k WA o® AgHv, v AW 2Ea gl= AbelAA #d4
o7k ¥ @ol wEvhH, A AEE o] Welrk eka 9= Ayt 'dyto] gtk Erk. @A, HapMap L=
AES] ¢4 H volazolgo] Yz H&HF THow, Fdx g #d AFAFAA A0 A #}
ol wHAar, o] AR Av E4o] AeHoem s, A A3, I To] THAA A
#HE g FAHAY Aarg A HelAle B o]Ea vk, B3I, ol2d Ve g Ao A
o e A g@A A Wi dEe eds Agsta 9l

Qo A 2 HHE, GBA FAXe] SNPQ rs758222365 HAE T F
48 2AHES AFe. A15Hy FEHE W& A25He HE

2 o FEdo] wEW, Y] HEwF A FAELS 1) TCF24 Fdxe] SNPQ rsl112859779, 2)
OLFML2A &-A=te] SNPSl rs79134766, 3) ARHGAP32 7=} SNPQl rs371331393, 4) (D163L1 §-#=ke] SNPSl
rs138525217, 5) CUL4A <+ =Fe] SNPSl rs74115822, 6) LOC102724084 f-A=+¢] SNPS! rs75861150, 7) LRRC3 -
AxFe] SNPSl rs116969723, 8) RNF144A -A=Fe] SNPSl rs6741819, 9) FLJ45964 H-A=ke] SNPQl rs59626274,
10) SPCS3 -7 =Fe] SNPSl rs17688188, 11) LINGO2 - =ke] SNPO! rs56942085, 2 12) MINKI -f%2-¢] SNPSI
rs72835045% o] FolZ FolA MEEHE ) o] SNPE HE EE FET £ e AAE FUtE ¥xFsE
AL o}, oo AdtEE 2 oYt}

1 WA AA A AR EE &0, "SNPE HET F e AAT = 7] NP rbA A Eo 23HE SNP v

SNpPell Soldor ZAjtate] Q14T & JL=F st7Y 47] SNPE AEst] FFHA
“SNP HHAE SES S e AAT = AdT] NP ekA 2Bl £33 SNP ul
AAE 2usiy, dE o 47 SNPE E&38t= &

N
R =
e Tojolw Ei HolHom AYT F Yt ZEnd Just A9

e

rr ol
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iy
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>
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471 SNP FFol AbE-E = Zetolm=, A vy Fo AHe 2X(dE EWH, 9 & wEHAE E
YEAHOE 2 DNA, RNA ZWaA] £ GHAAL 549 28 F3A) L HF3 2% FholA FH-AA] DNA
FAo] AHozA ZE3 = = ddrty Y awIFHoE =t @ 5 Jdud, AV Zehelwe] HHe 4
o] = AHE HA O wiep debd ¢ oo, B4 15 WA 30 wEHEHSE =t &2 etoln @ake dukA o
2 783 A EAANE A7 e 9 W 255 Faw gt 4y Zdow NdEe A7) SNPE
T3ete ZwEdeE = A dRAd o glov, A7 SNPE Eotele ZEwEULEEe 4
st & AEE FE] dEAoojof g},

o A AANA ARG = o] "Zefolm = S A 3 Wek FAEsh](free 3' hydroxyl group)E 7h
A= 7] AER 4RAA BEdolE(template) 9t 371% (base pair)S AT F J1 FF 715 HAE ¢
St A Z AHOR Tes e A AES oulgitt. Zetolm= AHT dF &N B RN FINE (S,

871 NP AEl AHEEE ZREE B4 ZRES uishs Ad 5 oglen, date] duA Jhged Md 5
ojfom AR + v YT IULHEE gt B3 202 AR e EA4S Aol 1ol
o AelE Ko gl T st A4 ES SR8 dAsoF Fh. o] £ dYe] ZrHe T
G 7 Bed ALl A Felek A-heks Aol visbA s oo weh MR tE diHgEd GH 1ol
T EA AolE AR ot A7) ZRBEe di"dds AES] HeuiE Ads] 91 viela R
glo] T 71EY dF ¥y Tl AHeE 4 Qv e LTREE HET RS 4" 5 e, oF
WP eRlda, 99 S, vhele 3 e, 9 B Fdge, 35 AR Ee 54R 24
g 5 gk Aok 28 ZmBs Adel Ak AL Fa RokllA "] & vlaeln, Al W
HE Eetel 7T gl



[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

oin
1]

=061 10-2158713

el o o] waw, 4] Zefoln e IrHE XAy EciujtolE uA AXA W, e Ve 9
2 TAE WHE AREste] st o AT & k. ol ik AEe e I fopll TAE we F
@S o]gste] WA F vk, A7) W] v-AEH A G2 vEs, W3, FAd wFYU el sy o
Aol BFARY 2%, 2 FEY el 7to W dF 5, SAEA e dAZAA (o: WY FAFY0
E IAFEAHE EAF RO HOE | JhupHolE 5) i XY AA4A (o EAERE|QOOE, ¥
22X ZUE|Q0]E F)29 HEo] g}

e o Fddel m=w, A7) GBA ko] SNPQI rs75822236= M AT 19 26W14) FEHULE|=E X
ok A = glev], 7] rs758222360 97]°] HHP AL C Ee 1Y F Sl

2ol A FHdo ma, A7) HeUF AeE 2AHELS L0X(lysyl oxidase) F31AF 9 MEWE 149 A
Aol 20504 A71(rs2303656)& EFSt 107] ol el A% AVIR TS TR ULES Ee oo AR
A LY wEUE =, AEHE 159 Aol 488HA 47](rs3900446)F XEFa= 107] o9 A% AV|Z
AEE ZYwEULEE B o) ARz ZYwyEUlE s, AdUE 1569 Ade] 6784 A7](rs763497) 5
EFEHE 1071 o)de] A VIR AT TEwIUEE EE ol ARA EZwIYUlEE, 9 o5
S HAE v 53T F A AAE F1E 238k Ad F dou, ol AgEE AL ofyrt.

&2 SOX17(SRY-box 17) A T MEWE 389 A
1(rs1072737) 8 Xasl= 107) o]4e] A& dr|2 FAHE = QEE TE o]9 AbK

g
A Er2Uong A% Bk 228 5 e AAE I et 29 5 oy, od AdH: AL

¢

Ao A 3 FHL, A7 HeudF JdE 2AES L, HesdF 3}
A25HIY FEEH= W2 A5 HelF I 7|EdE F3 {8t
Bool o FHdo] wEm, A7) J|EE PCR 71E, RT-P(R 7]1E F== DNA F 7]1EY & gor}, old AdEE=
A olYt},

2o o P wad, 4] H5uE A PCT 71 Ex PRS 337 98] a3 A4 2425 ¥ds)
= 7IEY vk PCR 71Ex=, A7) SNP o tigh SolAd EwEd s, Xgfolw e XM Qo
HAE FH = t& Adg Aoy, g 43 (pH B rlavld v5% vd), dSAFEdLEe]s
(dNTPs), Tag-ZgwglolA] @ JHdA A9t 2S &4, DNase, RNAse A|A|, DEPC-4* (DEPC-water) @ Hof

2ol A FHojol wEw, 4] HEus g DNA F J1EE DNA JS FHs] H8 a3 A5 24F
Tsls 71EY 4 Jdom, DNA H 7IEE A7) S\NPel|l tigt Sol#el Ze|wEElQE=, Zejo|n e ¥
vrh Base] Qe 7jHs x¥eta Ve Y R fFAA £=E 10 a3 ks ks 29 &
et

Bel o P waEw, A7) HE5UF kg RI-PR 7|E& RI-PCRS F38l7] 98 a3 A5 a42
Egshs 71EY 4 9lem, RI-PR 71Ex, 7] S\NPoll didh 5o &gl 7t7te] Zato|n elo]® HAE FH %
R [e)

E e A4 Adeld, wE 9FAGH 2 g FEE T, HSAEe 2ol E(NIPs), TS

= 2] on .
F29 O EFO = (ddNTPs) . Taq-E@] v afobd] @ A g A9 7S &4, DNase, RNAse @A, DEPC-4=(DEPC-
water), B4 58 ¥34E 4 v}

2elo) 4 4 ZHE, AR Ral® ARt AR=iE | GBA G449 SNPOl rs758222360] HHE AL A
s BAE TS, HSUF QUL A% AL AT UG ATV, AIFE WA A3FUR FREE

Bl o PRl waw, &
S EE MEuRel dFs

W AN AR AEEE S0}, IATE HERFA WHEAY wHE 5ol i BE YRAS I
s, FARL dw, vk, o], &, AA, vURA, A%, Az 5 EFshe ERET, FAoF

_11_



[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

EFT F glov, oo ARHE AL ohid,

A
b 41:10}111 SAdes 24, AE, 49, B4, W, e A, M+, 2w 5
o 2 ! A

Aom | olo AFE= A ofHrk. ESH, o]E ARESFH FHA AREE S Ao, FHA Al gl
Ab dlE E9], DNA, mRNA, =+ mRNAZH-E 45+ cDNA 58 X3 4= o, o]ZFE SNPe] 7] AB
£ AT F e &, 1 FRHe old AgEHE AL ofrt.

ol o e mEw, 4] AAe Y g e, FAASR =l Es ofAloldld = glont, o
of A= AL ol

Beolol o o wEw, A7 MAe 98 o= m= A 5337 918, ¥]-5A4 (non-genetic) FRE
BAsE dAE o 2@sla, 4] Hedd Are 4w a9, 18y, g, aX¥8E, Fd, Buie 7}
=9, Aty AE 9 QA HAER FAEE ToRFH MAYEE s o)dd F it

29 A Fdde w2, 7] AR A oA NP d71E ZAAsHE WAE NP FAAES Els)t
' 2AE 9uiste Ad & k. SNPY FAAES gRIste A, AlEA 24, dF 5o, AEdIAE
715 Abgst AJEA BA, Fo]Z A (pyrosequencing),  vwholAZoj#olo] ol &A3l,  PCR-

RELP(restriction fragment length polymorphism)¥, PCR-SSCP(single strand conformation polymorphism)®,
PCR-SSO(specific sequence oligonucleotide)¥, PCR-SSOW ¥} Z=E 3lolRg|=3}lyS =233t ASO(allele
specific  oligonucleotide) 3dle]P2]=3}9, TagMan-PCR¥, MALDI-TOF/MS¥, RCA(rolling circle
amplification)®, HRM(high resolution melting)®W, Z&lol AAAWH Mu EF Jlo|HY=3PH, TE 3lo]
vEEsH T Wl oste] eE & dvk. FAF R, Ede 43%_ AE oA NP @71E AA S
= WAe, dF 5o, R RH €8 ANREFYH 23 Lo 2HY SN F-9E E3EE AVIAES A
74 (sequencing)stal, SNPO] P AES AHA o IRIgto ey FddE = vk, A7IAEY AFS T 4
Aol A" WHS 3t FdE F Uk, dEEY, AVIAEY AEES HzﬂiTH P2 A REFYH #e
, 2 S\P H-91E x¥ele A FHE S5 e ZgtolwE ARESHY P(RE
]

3}
Tt @A, 2 A7) PR RES=S Agtas Ao =s O AEs Q%%}% GAE EAHoR FYPso

=

Lol A FEdo] wEwm, A GBA AR SNPSI rs75822236= A EHIE 19 26HA FwEULE|l=E X
st Y F A, A7) rs758222369] W€ E Aol € AS-, HeEWFIF THS Aoz AdsALY Wy 9
S B2 FTo2 A5 dAE FIE X2 AY F o

Bool A FHdo] 2w, A7 WeuF AdS 93 AW AT HHE JAZREYH EIE AESH AsR

FE, 1) TCF24 A2 SNPSl rs112859779, 2) OLFML2A -2=1e] SNPQl rs79134766, 3) ARHGAP32 &4 7}9
SNPS rs371331393, 4) CD163L1 -F-A=Fe] SNPQl rs138525217, 5) CUL4A §-Z=ke] SNPSl rs74115822, 6)
L0C102724084 -3d2F2] SNPSI rs75861150, 7) LRRC3 fr72ke] SNPRI rs116969723, 8) RNF144A fr72te] SNPRI
rs6741819, 9) FLJ45964 A=) SNPSl rs59626274, 10) SPCS3 H-d=ke] SNPSl rs17688188, 11) LINGO2 -4
k] SNPQ1 rs56942085, E 12) MINK1 A xke] SNPSl rs72835045% o] Fojzl oA AMelxE= 3l o]ike]
SNPe] diHEAS AAsh= GAE F7tE 2¥ste A 5 o).

2ol o Fdee] wEW, A7 Hesuy {%é A3 AR AF WHS 1) ARHGAP32 A Ake] SNPS

rs371331393°] th@d Aol Gl A9, 2) (DI63L1 F+HAFe] SNPQl rs138525217¢] tigado] €9l A9, 3)

CUL4A f-22Fe] SNPS1 rs741158229] & do] 691 A%, 4) LINGO2 FdA2e] SNPQ! rs56942085¢] thH a2

Gl A5, e o5 T & oY 2 AS, HeHFsr #He Aow AdsAY I AES =S T
= 5

o2 oF3= GAE

NJ

©

M

27
2o A FEHdo| wEd, A7 HeEdi IS f% AR A PHS 1) 1024 F-AAe SNpel
rs112859779¢] ‘%éél TSl 7%, 2) OLFML2A F-2=ke] SNPQ1 rs791347662] th@d do] Al A%, 3)
LOC102724084 A=} SNPSl rs75861150¢] th@ & do] €2l 29, 4) LRRC3 4= SNPSI rs116969723¢] T
Hy Aol Al A, 5) RNF144A H-217ke] SNPQI rs67418199] tid & Aol TSl A%, 6) FLI45964 A=) SNP
ol rs596262742] tiHEH Aol T A%, 7) SPCS3 FAxFe] SNPel rs176881882] thEd do] A¢l 79-, 8) MINK1
FrR Akl SNPQI rs728350459] i@ o] Al A, B olE F ' ol =AY, HEHFIF EEEkA
B Zog Huar W APE W FFEoR 455t WS FUtE Edete A ATk,

L=<} =

F

H~l

4 4

_12_



[0077]

[0078]

[0079]

[0081]

[0083]

S=50dl 10-2158713

Aol A Fdo] waH, A7) HEHE S AT AR AT PHS AARTE REE AELH AR
B, LOX Fd24F $o Aduls 149 ALde] 2054 971(rs2303656), AEHE 159 Aol 4884 7]
(rs3900446), AEME 159 Ado] 678WA A7](rs763497) 2 ol5< ¢ WHIAS sk dAE F
7tE2 E3keteE AY

¢

PN
T

H"ng d %Lfﬂoﬂoﬂ w2w A7) HEaE AdS 93 AR AT HHe JAERE EdE AE
= 389 Aol 3264 A7) (rs1072737)¢ HAAS F<lat= &

e >
N

WE TS Qe AR A BHAAGY] SN 3] ARES B A
5 | WS o) &3te FAAME & F Ao, dF £o], 2FHUE t-77F
(Student's t-test), 7ZFol-=#H ol FHA(Chi-square test), A

analysis), th¥=z 228 3782 (multiple logistic regression analysis), WE ¥4 (meta-analysis) =
S B3 92 A4 WS (continuous variables), At W4 (categorical variables), t-$-¥H](odds ratio, OR)
2 95% Al#F37H(confidence interval, CI) 59 WGE o]&3le] B4 4= it}

& 3]AM EA(linear regression line

yigel a3y

w2y HeuRF JAdE S\ v 2w, Heus J9d 24, HeUs J9E 71E # Hes I
& A AR AlE el mEW, BA FA o GdAVIGEA(NP) & =l E= ofrlofslell A HE
of 2 3 A5 Ee Jds AT viAEA o]&F 5 Y

ZEHo] 7ha3 dy
<1. 13719 ¥HEAF AGEE SNP vpH >

T 12 GBA 544 SNPE o] &3t HEWHF Atk

=)

Ag epdl ol

T 2% GWAS Z3E wste 2502 ekl =dolty, wikkde AGRAA fo4 AdAA (P-value= 5 x 10-
8)& FEAsh= Aol
= 32 ARHGAP32 f-71#ke] SNPQI rs371331393 ®eolxle] 912 + 500kbo] gk XH E5(regional plot)<
Bl THeRA, 7] THe 25089 HEsuRF a9 2049 g2 (dy, A, ndet, Il
HZE, FA 2 471A F8 84S ZA)d A9 rs3713313939F HEWF ] AT|AAS LERILH X = G
AAMD)E YERIL, YHE P-3S -logpZ W3 X5 Yeldul, vl nERE 2999 GNASA 713

J?:Hmo
2

A

Soluet AT YERRE rs371331303 WolAS LFERNM (P = 9.3X10 ), AL rs371331303 Wo] 9]
500kb €] 2 SNPE UERdiT).

I 49 A= RNF144A -3 2Fe] SNPQI rs6741819 WHolAe] $X] (£ 500kb)ell st X9 ZE3t(regional plot)<
el E THogA, 7] Zde 2503 HEuF $x 2 20499 txA(Ad, AE, 8%, dud,
AES, 59 2 A F8 845 2H)NAY rs67418199F He W Fote] ATAHS vERAY. XF2 JAA
AWM E YEN L, YEHES P-#E -logpE WEI X5 ey, Bl nERs o] GWASH A2
rs6741819 WolAE LFERH (P = 4.0X10 ), 3 AAE 6741819 Wo] A <] 500kb o] The SNPE vbERWITH,
T 49 BE DA-AE eQILES o] &8te] Fal A (n=175)0 A 2] rs6741819 WolA|e WHFFES e EHol
o X F2 F4248S YEla, ¥ F2 £9-558E A 2d 58 YeRdY. A7) HolA vﬁz}sé,l
Az Ref)/NEY (Alt) UFFZL oA /ulo] NPFAT SYslr}.

T 49 CE TMOD1 S-47Fe] SNPQI rs1052270 WolA|e] X (+ 500kb)e] tjah x| =

Bl =HoRA, A7 =W 2509 HewWy a9 204W o] iR (AF, 48, 18, %h%‘, 31X
3, 9 2 A T2 245 ZA) A9 rs10522709F HF U Fole] AAAS

AMb)E YER I, YHFS P-#S -logp= W3 FXE depdit. ®mepa al
rs1052270 Mol AS LFERNH (P = 4.0X10 ), 3| WAL rs1052270 Hol# ] 500kb o] the SNPES vhepuTh,

T 49 DE BU-HX eQILE o83l 13 24 (n=225)9149] rs1052270 WolAe] WIS YeEld THol
. X F& +4248S e, ¥ F& +£9-553td a4 2l 228 vepdg. 4 3



[0084]

[0086]
[0088]

[0090]

[0091]

[0092]

[0094]

[0096]

S=50dl 10-2158713

228 ReD)/N D (M) NARAL w07/l PR3 Fela.

I oo
[

I 59 A& EDNRA -2ke] SNPQI rs6841581 ®olA1e] 91X (£ 500kb)el]l gk |9 EFZ(regional plot)<S U
e THezA, 7] = 2508 HeWh Sxl 2 20499 iR (dH, A, 18, 9y, 1K
45, 59 2 A F8 24F Aol rs67418199F W EFolel ARAFE e

2|

T}, XES Az 9
=

(Mb)E dEblaL, Y52 P-gt& -logyez W& FAE yehdo. nop vpER He] GWASel A 9]

rs6841581 ol A2 VERNE (P = 4.0X10 ), 39 rs6841581 Ho A o] 500kb U]e] ThE SNPE LbElwich,

= 59 B 2 (E WA-AE eQILS o]&ato] Am (A (B) (3587 WZ, effect size = 0.38, p = 5.2X10 )
2 3l A Fe 34—‘?-(‘]% AEN(C) (3357 MZE, effect size = 0.21, p = 1.2X1076)°ﬂ*194
rs6841581 WolAo] WHFFES W Tdolth, X 2 fFHAYES YeRa, ¥ F2 ¢-FTstd 42
e =S Yepdth, Abr] wWol A %RJXP'o" 2 Ref)/NHEF (Alt) HHEHAL o)A /uloly thHE A}
Z o3t}

<2. LOX(Lysyl oxidase) 7 Xx}e] SNP o] &3 = FdF Ad>

% 68 AAld) 40149l HEURE 10709 NPl Az B4 AnE et
% 7 ANd 404 HEuFe 1079 S\e] AujAY Aekd B4 AT e,

<3. SOX17(SRY-box 17) - A}+e] SNP o] &3t ¥ &
AN e 4o A Q] HEwFe}l 4709 SNPele] A BA AnE vpehdich.
T 9% A 49M 9 HEeF sd) 4719 SNPe] AdA B4 AxE veRdd

u
>
uv)
\

=38

rlo

gL A7) et FAF QL &

ol3} EYL AA g AdE Falo] KWl AASHA At ey ol e 2 Ao B oy
ArFHo Msly] e oz o Hey) ols AAd 2 Ao dAHEE L ot}

<1. 13719 =H&AF AEE SNP v >

AAd 10 AT 2 dEz7 £3

tlo

2 odgs sty 93 ZIE(cohort)E =M AAHY iclz% o) o] Bl v 0] 2~ (2015-2018) = F-E]
3] S =%

B
[s}

s e, dolguel~ =318 fs8, 28 Ev 8 o I dAsh= A g 2 AHGSS

et &= xS 2Eglon, GWAS Aol A, F3 (saccular) 2 AHaHA (Sporadlc) HENFE zh= 184 o)A

1 3 = 7
o $48 BAG. B, F3, AT, AP, L AGY FUR, L ASY FUR gL, vy B

Atk D FE AW wE A7 40L A8 AN 9F 39 me A7) @

v 292 We B4, 2) MEAWNY, FAY D wE A% 2 AFAT] FuEA @2, 3)

e AHAAN MFUF wE AFE FH U AHHl 9, 4) &M wE dEsolo ol
9e., 2 5) 184 o4

E%, PE, 9%, Had MERR EE AFUR 290 2o AF ¥, 18¢, P, 149F, FA, ¥

WRe) %Y § oole WE meldtel g /1% FEsHor, FURY 27, AN £F wE

), ¥ F(RF EE 25 o duxd W5 gEdG. B a7 24 44 e 94 A 9

A3l ofsl 1+

AA 2: FAAE EA (Genotyping) Z AE ¥4 7] (sample quality control)

38

(No. 2016-3, 2017-9).

Al DNAE HiGeneIM Genomic DNA Prep Kit (BIOFACT, thd, 3t=)E o] &3le] Ayt L x4 ZFxgNo
ZRY 539, AV AEEY A 24 98, Q1 AlE version 19(build 37)& 7|Hte 2 dfal,
FgolAlol -5 X &SI, 599 Alqtdt wiAE E gk 759 SNP7E AE3hE AxiomTM Asia Precision
Medicine Research Array (PMRA) 7]E (Thermo Fisher Scientific, MA, USA)E AM&3}sich. ze A1/ Z22
(indels)Z E&al= 798,14870¢] Wo] = 508,19271¢] ®WHol7t vfs 7159 F4 H7l AALE EH3F L (F4

A4 call rate = 95%, mholu] BIYfHdA WIEQAF) = 0.01, 2 shl-ukelm FH (HVE) p-gk = 1X10), %

¢
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[0098]

[0100]

[0101]

[0102]

[0104]

[0106]

S=50dl 10-2158713

g WolE o]&dte] GIASE Faeqltt.
AAd 3: FAA A

714 A (Descriptive analysis)< I3 2 WHFY WG FAGF(WEE)E AMSSt] BAYY, HA2

BT OFE XAEY. 2 #SdgoME 2714 v s AlAT Fo, 2509 WEUF Al F 2047 9] i

woll gisl] 79 wg AR, yol, 8¢, 9, 1ZEF, FA 2 9 8 8)E Ze= g 7]

% =28 Y (multivariate logistic analysis)S F33}Fom | A7) ¥4 STATA v11.2 (Stata Corp.,
A

X, USA)= 1 slo] FASAT. = AGRAA BE 2L

S, GWASOl A9l FAAQl A4 S HIFsr] gk FAA A (statistics power)= 2H43}7] $3),
3719 e 7HAe £A8ke], Genetic Power Calculator (http://pngu.mgh.harvard.edu/~purcell/gpc/)S A}
|39} 5% FE HEWF IH; Hrd 53 2d(additive effect model)ollA¢] Q =n](odds-ratio,

OR): D-prime 0.8: 1:1.189] A& F-thz HE: 2 5X10 (AZGA3 G ) B3] 1 og 1)

N

.
FrIH R, Ao B 1519 AFuetEd 9 999 9] niudA HEuF A} Alole] fHF ATAS
Brbstlom | GVASOl A Ao AadS vehdis 7 WelAle 2y 3o de 44 dFS A7t
3}7] 9lall, Genotype-Tissue Expression (GTEx v7) (https://gtexportal.org/home/)S ©o]&3fe] ©+d %=
# FHPA A (expression quantitative trait loci, eQIL)E WA sict. wWalg Z3
plot) % A9 A EF(regional association plot) ZFZ R 3H71A v3.4.09] "ggman" 8% ]
(https://cran.r-project.org/web/packages/qaman) 2 LocusZoom  v1.3  (http://locuszoom.org/)<
o]-g-33ltt.
A 1: AT 9 dixae FAFH EXA 9l
AAle] 16 7]AE V|EoR FAH(AFT) BRI (HEA) S FFsIen, ol 54 3] & 19 Al
o] 9}, FAHoR, 546 =, 2508 HEWF(intracranial aneurysm, [A) AR EFHa, YA
29672 vEAH (=) R FFEHAY. V] T aFe ¥, ¥ (Hypertension, HIN), 33 (Diabetes
mellitus, DM), A &=(hyperlipidemia) % S w& %74]14 ZFol= 9L, HEFES HesUF xR
A (p < 0.001). 7] H&5F 32 T X595} &8 (subarachnoid hemorrhage, SAH) % W|F}dA 5
F(unruptured intracranial aneurysm, UIA)7} 2A3%F #xl+= Z+z} 15178(60.4%) 2 9978 (39.6%) AT, L3t
HEdF 3z T e A5 F (Anterior—circulation aneurysms)$al(n=221, 88.4%), Ab7] A4t
e mFE S5 (niddle cerebral artery)(n=71), %% (anterior communicating artery) &
x5 (anterior cerebral artery) (n=50), W% (internal carotid artery)(n=38) % JFu%E%

(posterior communicating artery)(n=53) = i}e}yt}.

I

2o H>

_15_



[0108]

[0109]
[0110]
[0111]
[0113]
[0115]

[0116]

[0117]

S=50dl 10-2158713

* 1

b MEDT (=250) CHED (a=296) P
o: P~ I =T 7A) 146 (58.4) 154 (52.0) 0.74
H A 59308 52.1+1.0 <0.001
D E U(Hypertension), (%) 93 (37.2) 88(29.7) 0.865
EHir (Diabetes mellitus), Z(%) 17 (6.8) 37(12.5) 0.001
X B Hyperlipidemia), F(%) 29 (11.6) 27(9.1) 0.476
= H(Cigarette smoking). (%) 26 (10.4) 37(12.5) 0.615
T8 8- (Principal components), E*

z=g 94 1 0.0014 -0.0012 0.169

=g QA 2 -0.0002 0.0001 0.656

=8 94 3 -0.0010 0.0008 0.039

=g 94 4 -0.0011 0.0009 0.031
IHE ArEH(Rupture status), N (%)

HIEE L sUFUIA) 99 (39.6) - -

X|Zarst S (SAH) 151 (60.4) - :

*
o
av]
)
rlo
v
rE
ofi
(i
o
e
)
toty
Ry

i
i)
o
>
ot

N
)
ol

% el FQ Ak 4]0 FEAHE FQ 04 BAS Sgsle] =AH .
¥ 20 HARHA AAEA (GHAS) HF #4
i

NP whAE EE] Sls) srleh 2o A9S Fasgin

A, A7 Add 1dA4 gs Ada F dizatolA wdd 81(ve], ¥, ¥, I, 2X8F, )
2 47}A] Q2 QA (principal components)E ZAS F, HAAFHAA ABREA (genome-wide association

study, GUAS)E B, p-gkel 1X10° wiwke] ¢hAld Ap4e Yehle, % 315709 SWP(indel E3HE A3
ATH(E 2).

o=, 7|9 31570 SNP 5 pairwise A¥-E73 (linkage disequilibrium)o] 0.8 ®|RFQI SNPE #173}3]

T, AGGAA 24 974 (genome-wide significance threshold)el 5 x 10 vwke] p-zt e % 29
Nel SNpE ARERglh. AEE SNPel Al WEE d7) & 2ol Z1AEksl
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[0119]

[0120]
[0121]
[0122]

[0123]

[0124]

[0125]

[0127]

[0129]

S=50dl 10-2158713

#* 2

=45
wFERE FH4H.  sNp S A(clasy) Mm® MAF®  OR° L85 yest 7

Foge
FRDMZ Ip3621 1s61773133  inwon C/A 016041 032 023 043 36E13 042
GBA 1922 rs73822236  RS35H CT 033001 16140 5386 48360 11E-19 100
FMO4 19243 13737926  F281F CT 016037 036 027 050 18E-10 032
RNFi444 2p251 16741818 intron CT 013037 025 018 036 40E-14 072
FLI45964 29373 rs59626274  stop-ganed  CT 013036 026 018 037 SSE-14 071
LINCO1237 2q373 78458145 inwon G/A 017404 024 017 035 3IE-15 068
SPCS3 49342 1s17688188  intergenic G/A 011033 027 019 038 60E-13 073
TCF24 8q13.1 112859770 G1418 CT 01033 019 012 028 33E-16 004
COorf92 9p223 1512330582 intergenic AG 033048 243 179 331 L3E-08 020
LINGG? 9p211 136942085  intron G/A 01005 611 320 1164 33E-08 078
TMOD! 992233 11052270 inton CT 027042 041 030 056 27E-08 015
SUSDI 9313 170461840 infron T/C 013002 692 355 1340 14E08 065
LINCGO474 933.1  1s4079583 intersenic CT 041024 245 182 331 46E-09 024
OLFMI24 90333 170134766 A208T G/A 007037 014 009 021 17E-19 0.9
MYEOV 11q133 176853873  infron CT 016037 033 024 046 12E11 043
ARHGAP3? 11q243 1371331393 stop-gained /A 032002 4357 2184 8695 03E-2T 100
CDIG3LI 12p1331 1138523217 splicesite CT 031001 7508 3213 17970 62E-23  1.00
SLC2414 12p1331 1118107419 intron C/A 014039 025 017 035 14E14 0467
DRAMI 12232 1s7064241°  intergenic AG 033021 240 181 342 20E-08 025
CUL44 13034 rsT4113822  intergenic G/A 019003 625 358 1090 11E-10  0.80
LINCG2130 16p13.12 1s11646803  inwon CT 028048 045 035 0358 43E-10 006
LOCIO2724084 16q232  1s73861150  infron T/C 002016 014 007 028 13E08 100
SCARFI 17p133  rs3744644  E639D GC 018035 039 028 054 60E-09 026
MINKI 17p132 172835043 inwon G/A 011033 025 017 037 L7E12 079
SLC47AL 17pl12  r2440154°  infron G/A 028013 267 190 375 14E-08 026
NAP4-451 19q1332 35800389  intwon GC  032/04 038 020 049 34E-13 023
DSCAM 2q222 15727333 infron C/A 014038 026 018 036 37E-14 069
IRRC3 219223 1116960723 P3P G/A 011035 024 016 034 38E-15 081
SLC544-45]  22q123 1117308778 inwon TC 021007 374 243 375 20E00 0.5

* L95, lower 95% confidence interval; OR, odds ratio; U95, upper 95% confidence interval.

x a: M/m, 5 E3BA (major allele type)/5 HE A (minor allele type)

# b MAF, A3 (%) 2 YX2F(2LEF) HHEFHAAE W =(ninor allele frequency)

* ¢t OR, 95% A&7 % P-gh2 A%, A, ndY, 3, uAdS, ¥4 2 A F8 e4E BT
5, s wejet 89 RAod FHE.

* d: 7} SNP <] FAA 214 (power ) A -7]4ke] Genetic Power Calculator
(http://zzz.bwh.harvard.edu/gpc/cc2.html)-& ©o]&3ste] FAHHUTL, 3719 FGHHHE AMESSITE: 5% &
o] ¥WFulF Wy, diFRTA e MAF, #7148 &y 2do|x el (R, D-prime 0.8; 1:1.189] A -tz v&

(Ut 296 /287 250 = 1.18), = 5X10 (AZ4AA o 429 589 1 oe] H&.

x el pairwise A% BFFAD, r < 0.8)o14 UERF 1709 SNP: rs7964241 % rs56168082 (1 =0.81);

rs2440154 2 rs2289668 (£ = 1.0)

tlo

TFAA R ARHGAP32 (11q24.3) 7ol 912184 rs3713313937F ¥ B H P Ao odolA] 74 fojnl sk AekA
LR o0 (R = 43.57, 95% A1¥)T7F 21.84-86.95; p = 9.3X10 ) (= 3), GBI A Aol 9eh=
rs75822236 SNP W3k ¥R Pl SlolA Fowdk AvAS YERIeH (R = 161.46, 95% CI 53.86-
483.60; p = 1.1 X10 ), A7) Wole] A%, hzolde] "' HP A HEuF daolAe] "¢ HE2
o nvl3l 3AZHMAF = 0.01 vs 0.33). T3, (DIGSLI F7AAF 3' 8] B9 (untranslated region, UTR) AF
o A8t rs138525217 SNPollM e "T" WiHFAL =EA Yelun, & &3 Z7|(effect size)E HAFT}
(MAF A8/ 27 = 0.31/0.01, OR = 75.98; p = 6.2X10 ).

w3, FrhHow 47019 SNP[rs75822236 (R535H, GBA, 1q22), rsl112859779 (G141S, TCF24, 8ql3.1),

rs79134766 (A208T, OLFML2A, 9933.3), rs3744644 (E639D, SCARFI, 17pl13.3)] = Z=7}17<¢l dAlA SNPQ
rsb9626274 (stop-gained, FLJ45964, 2q37.3)& A dAte] &sstd v dzm a2 2432 daAdo] 98-S

_I
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[0131]

[0133]
[0135]

[0136]

[0137]

[0139]
[0141]

[0143]

[0144]

[0146]

[0148]

S=50dl 10-2158713

&kl 33tk

ARZRo R wEuF Wy sAsto] GBA, TCF24, OLFMLZA, ARHGAP32, CDI63L1, CUL4A, LOC102724084, 2
LRRC3 +7AF el $1A18 SNPE 0.8 o) SAIA fods JeblW, RNFI444, FLJ45964 SPCS3, LINGOZ,
MINKI 57 4

q5He SNPE 0.7 4 0.89) BAF oIS el u, 7] 13709 SWPE ol g3l
Za7 g RE dget o G850 08T + .

7] AEle] 2014 AEE SNP vhA 9] Ao dHARE A5ty Y sy F2 AYS sttt
TAFo R, 45709 QIZF Ao RRE AL 707 o] AMES o] &3t TAU-ME eQTL(single-cell eQTL) &
Ao A, 37e] SN waake] Golmer HolE EMATHp < 1X10). TFAHOZ. rs6741819 (RVFI444,
2p25.1; p = 4.0X10 )= B 22| A -2 AHA1(1757] WZ . effect size = -0.36, p = 1.5X10 ")
(% 4A, B), rs1052270 (TMODI. 9q22.33; p = 2.7X10 )= w8 2 oA Arek-z 4w e (2257) AMZ  effect
. -10

size = 0.42, p = 8.6X10 ) (& 4C, D).

-4

WSk, rs6841581 (EDNRA, 4931.22; p = 6.5X10 )= A=(F=) (3587 ME, effect size = 0.38, p = 5.2X
107) 2 o] wHEH PO FR(ATAR) (3357 BE, effect size = 0.21, p = 1.2X10) Bl 4
F-2HE A (% 5).

<2. LOX(Lysyl oxidase) f-3#}2] SNP o] &% HFHF >
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LOX 32 e dddr] gd-d9 Hesui 3 7o JdBdS A6 f18kd, digddel gt

SNPinfo(https://snpinfo.niehs.nih.gov/)¢] LD TAG SNP A=A (TagSNP)EFE]e] UE 9 Z==-(JPT+CHB)

HapMap d®lo]EJ#]o] A (Phase 11)olA A#E-+73 (linkage disequilibrium, LD; P <0.8) Hed <, LOX

A 5'-AF ¢} 3'-akF Aboldll 91A1EF 10709 Bl L(tag) SNPE HestdtH(AEHE 14 A AEHE 21
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[0150]

S=50dl 10-2158713

SNP

2k

rs2303656

5'-TACGCATGATGTCCTGTGTAGCGAATGTCACAGCGCACAACATTGTTGGTATAGTCAGATTCAGGAACCAGGTAGCT
GGGGTTTACACTGACCTGGGCAACACAAAGAGTTCCTCAGTATTTCTTTTTCCATAGGGCTACAATAAGGAAATTGTTAA
TGAGGACTTAGCTAAATCAAGCAGGGAAGGGATTTTAACTTAAGTAALG/T] TGGTTAAACTCTGGAGACGTTATGGAAA
GAGACTGCATATTTTCCCCTGAAGTTCTTTAAAATAAGACAGATTAGATTAGATTAGATTGTTTATAAATAGTTTGAGGA
TGTATAATTGCTTCCAATACCATGATTATTTAACATTTGAATCCAGAGAAGAGGGCCTATTGATCTGCAATATCAATATA
TGATATATTTTCAAAGGTCTTTACCTTTAGGATATAGTTTCCAGGTTTTACATCTGTAATATCAATCCACTGGCAGTCTA
TGTCTGCACCATAGGTATCATAACAGCCAGG=3'

r$3900446° =
rs763497"

5'-

GAGCATGCAACCTAAATCCCTCATATGCACAGTTCACAATGGGGTTCACGCTCATATGAGAATCTAATGCCATGATTGAT
CTGACAGGAAGCAAAGCTCAGGTGGTAATGTGAGGAAAGAGGATCTTGGTAAACATGCTATTGTAAGTTTAATGTCTCTA
CTCCCCTTCCGAGAACCCCATGTCTCCTTACTGGGAAACTTCAAGTCAAATGGTTTTAGGATTTACTGACAGAGGTTACT
TGCTAGTATGAATTTGAGAAATTCATGGGAGGTACCTCACCAGGAACCCAAAAAATGGAATTTTTGACGTGGGGAGTGTC
TGTAAATACAGATGAAGCTTCACTTGCTGGCCCACTGCTCACCTCCTGCTGTGCAGCCCAGTTCCTAACAGGGATGGTAC
TGGTCCGTGTCCTGGGGTTTGGGAACCACTGGTTTATTGAAAAGACATTCTGCTGGGTTGGTATGGAGCCCAAGTTATAT

TTGGGTTLA/G] CACATTAGGGACTACTTCTTGTGATTTTGAGCCTAAATTATAATAAACTCTAGATATACACACCCTA
TGCCTATCAGAATAGTAATGAAGGGGTAAATGGCCCCCAACACAAGTGGCAATGG GGAATAATACCAAAAGCCAA

CGAAATGTGATGGAGATTTACTGAAGCTAAGCLA/G TTAATTTTGGGGATAGGATGTTCTCGATGTAGGCCTAGATGT
ATGCAGCATCGTGTAAGGCTATCTATTAAAGAAGTCTAAAAAATTCACTTGTGATATTGAGTCATAAAGTTGGTTTTTAA
TCCATTCTCAACAGACTCTCAATTT-3'

15

rs10040971

5'-TCTAGCTCAGGGCATCAACAAACAGTACAAAAATGAGAGTGCAAATGAATAAATAAATGGAGAATGGATGAATAAAT
TAAGGAATTATAAAAATTAAGAAAAAACTAATCTGTTTATTTAAGTGCAAATTATTTTAGCTTAAATTATAATGGTGTTC
TGGCGGTGGGGGTCGGGGGTTGGTTCTACTATAACCAACTCCACACAATATGGGCCATAAAACCTGCCAGGTTTTCTGTG
CTGTGGGCATGTTCAGAAGAATGTATGTGACTCTGTTTTTTCAGTGCTATCCTTTTGCTATCACAGGCTTCATCTATCTC
TAA[T]GTTGTGACAACACTTGTAAAGCACAGTCTCTGCTTCTTTATGTAGAAAGTCCTGGGTTTTTGTATCAGGCAGAA
ATTTCTATTAATTATGAGATTCTAGTATAGCTCTGCTATACCTGTCTGTATGATCCAGTGGCACTGGTGGTTCTCCAGTG
ACAAAGCAAAGCTGATGAGTGTTGAGTATCATTCCAATGGAAATAGTATTCTCATTGTTGGGAAGGCATAACTCAAGTGG
CATATGTAATTATAATCTAGCACCCAGCAACACTTGGGGAGGTAGTGC -3’

16

rs17148773°

o 143792801

5'-
AATAGGCAGAAACTGGACCAAAGCTAATCAATCAAATATTACTGTCTTTAAATGTGACCATAGATCTTCATGTAAGGAAG
TGAAAATTCACTTATTCAAATCATAAACTACCAATTTCCAAACAGTAAATTCTGTGAGGAGAAAAAAAAAAACTTACATA

GTATCTTATAACTGAAAGAAGCCTCAGAGTCACCTGGTCLC] GTACATTTTGTTTCAGTGAGGAAAATGAAGGAGAGAG
GGTACATTAACAGCACATACCTATTCAACTATTTACTGGGTGGCTTTTACACATCAACAGAATGCTCTTAAATATCTGGC
AGGAAAAGCAATCAGTGAACTGATACATGATATGTCTTCAGAGTCACACTCACTGCTGCTTACACAGCCACCAGACTGAC
CTGATGGCCTTAGGCAAGTTACACTTCCTGCTCAAAAAGCTTCAGCCTCCCACTGCCTCCAGAATAAATTTTAGCCTGCT

CTTCAGGGCTGTCTTCCATCTGGCTCAACTTACTTTTCCATCCTTTTTGTCCAACTCGTAACTCCACAAAAIqILHFATG
CTTTAGCCAAACTAGAAGACTTGTTTTTCCAAACATGCCCTGCAGTTTCCTCCTGCCATGCAAGTTGCCTGTGACGTTGA
CTTGCCCTGGGCTTCCTTTCCTTAATGCTCCCCGGTGCATTCCCCAGACTTCAAGGCTCAA-3'

17

rs10519694

5'-CTACATGAGGGGCTATTATCTCCATTTTATAGATGAGAAAACTAAGGCACACTAAGATCAAATAACTTACCCAAGGG
TATCCAGCCTAGTAAGTGGCTAAGCTGGTTTTGAGTTTAGGTAATCAAGGTCCAGAGTCCCTGTTCTTAACTACCCCACT
ATACTCTCTCTCATACAGTCACTGAAATATGACATATTTTGTTGAAGGGGTAAATGCATGACTAAATTGATGAATGCCAC
ATCACTCCACTTGCTAAAATATTCACATCAATAAGTAAATGAATG [C]CTTCTACAGGCTGGGAGGAGAAAAATATAACA
AATACAATCCTTGCTTTTAAGAATGTTATAGTCTAGAGAAGTTTCCTCAGATTGGAGTCTGTAGGTATATTCTTGATTCC
ATTAGTTCTTCACAAAAAGTTTTAACTTGTATTTTTATTCTAATAGTAATTTAAATTCAAAGTACATGCTAGATTCATTT
TAACTCAATACTGCCATTCAATTCTAGCAACCAATATTGCTTTGCTGTTTAAGATCACTTTGGTCACCCAAGAG=3'

18

rs1800449

5'-
CCGGGACTGCAAAGCAATGTGAAAAGGAAGCAGGAGGGGCCAGACGCGCGGTTTGCACTGGATTCCAGGGCTGCCACTGC
AGGCGCGTGGGGGAGGGATCGGATCTGCGAGGACCGGGGCCCGCCGCGCCCAGGCAGCCACGTCGAGAAGCCACATAGCT
GGGGACCAGGTGCACGGGTGCTTCCAGCGGACTTGGGGGTACTTACCGTACTGGAAGTAGCCAGTGCCGTATCCGGGCCG
GTACCTGCCCCCAGGTCTGGGCCTTTCATAAGTATCGTAGTAGT TGTAATAAGGGTTGTCGTCAGAGTACTTGTAGGGGT
TGTAAGGGTCGTCGCCCACCATGCCGTCCACGCGGCTGGGOGGCLCIGCAGGTTACTGAGCGCAGGAACTTCTCCCGGCG
CTGTCTGGTTCTCCGCGCGCGAGGCGCCAGCTTCGCGGGCTCTAGATGTCGAGTAGCCAGCTTGGAACCAGTGACGGGCG
GTGGGCCTGGGGCGGCCAGCGGTGACTCCAGATGAGCCGGCCGTCCGCGTTCGCGCCGCGGCGGTGCGGTTGTCGCGGAT
CAGCAGGATCGGAGTGCGGGGCTGCTGGGCGGAGGCGTTGGCTGCACCAGGGACGGCGGCGCCCGGGTCCCGGCGGCGCT
GAGGCTGGTACTGTGAGCCCAGGCTCAGCAAGCTGAACACCTGCCCGTTGTTCTCCCATTGGATCTGC =3

19

152956540

5'-
GATCTGGGCGGGAGTCAAATTATAATGTCCTTTTACAAATTAGGGTTTCATATGGAAATACTGACATAGATTTTAACTGA
CACGCATTTTCCAATGATAAAACATGCAAACTGCTTAGTTCAGCACTACTTTAAAAAAATCCATCCAAACAACATCTGAC
ATCAATTATACTGTAGATTTAAATATATATGTGTGGAGAAAGAAATGGTGTCCTTCTGCTCTTATTTGCATTATTAAAAG
AGGCAACTTTTTAAAGTGCTTTTAAAGAAACTTATTTTTCCTCCATTTGCTAACCLG]CAACCACTATTCTATTTTCAGC
ATAAAACAGAAGGAAGGAATGGTTTCACAGGTGAAAAAACAGAGATATCTTTTTTTACAGTTATTTACTAAGCCGGTTAA
GGAATACAGAATGGGTGCATATGTTGTCAACCATTCAGACTTTTTCAGAGAGTAAATTTTTGTTCTTCATTGTGGACTGT
AACAAGGACCCACACTGACCTGTGATC-3'

20
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[0152]

[0154]

[0156]

[0158]

[0160]

[0161]

[0162]

S=50dl 10-2158713

rs3853401 |5'- 21
CTACCCTTTGTCACACATGCTAATGAAAAGCTTAGTTGATTTTCACTCTCCTTCATTTCCTCTAAAATCTCTCTGGCTTA
GGACTCTGTCAGCTGAAAAACAAACATGTGGCTACCACATTTGGGGACAATACAGTGTTTGCAAGCCCTGCGGGAGATAA
TCTAGCCACACATTGTGTTCCCTGTTCAATAACAAAACTATTATTCACAAAATTGGAGAAACCATAGTTCCTTTCCACTC
AAATCTGAGATGATAATGATGATGACAATAATAATAATAAGCCACGGCTACATCAAGATACAAACAGCTTTTTTTGCTTT
GATAAGATCCACAGCTGATTTCACTTTTGACCATGAGATTTTCTTCTCLG] TGAACAATTCTGCAGTATGTGCCATAAGA
GAAGGGAAGGAATGTTGCTAATTCTTTTTTTGAGTTTCTAGCCCATCAATATCAAATCTTTAAATGGCAATGTCTGGCCC
ATTGGCCAAGAAATGAAAGTTGTTGTAATGCTATGTTCCTGGTATTTGTTAAATACATTTATTTTTGTAGGACATTTCAC
ATAAATGGAAAACAGAAAGCCGAAACCATAAAGCAGGGCCTCTGAATTGCAGAAGCCAGAACAGTAATGCCACATTCAAA

GCAATCAGGTTCAAGTGTAAATTCTTTTGTTTGAGGCTCAAGAAGCTCATACAAAGCTTG-3'

10719] Bl SNPe] #4418 A (genotyping)e $1al, HiGene Genomic DNA | 7]E(BIOFACT, T4, #3%)
E o]g3ld, I3 160 Yx Ao zXE A DNAE FEFSUcH. 10719 SNP Zlo]H = Zglo]w-3
v.0.4.0 Z273(http://bioinfo.ut.ee/primer3-0.4.0/)& AF&3sle] AAFHAoH, AHAH Zgolni= &l7]
% 4°] YERATE.

X 4
SNP Zejolr NE ANEHE
rs2303656 e}k 5'-CGCATGATGTCCTGTGTAGC-3" 22
el 5' -“TGGCTGTTATGATACCTATGGTG-3' 23
rs3900446, e}k 5'-CATGCAACCTAAATCCCTCAT-3" 24
rs763497 ofuhaf 5'~TTGAGAGTCTGTTGAGAATGGA=3" 25
rs10040971 e}k 5'-AGCTCAGGGCATCAACAAAC-3' 26
el 5'-CTACCTCCCCAAGTGTTGCT-3' 27
rs17148773, e}k 5 ' ~AGGCAGAAACTGGACCAAAG-3' 28
rs3792801 ofupaf 5'~AGCCTTGAAGTCTGGGGAAT-3' 29
rs10519694 A vyek 5'-CATGAGGGGCTATTATCTCCA-3" 30
el 5' -“TTGGGTGACCAAAGTGATCTT-3' 31
rs1800449 e}k 5'-GGACTGCAAAGCAATGTGAA-3'" 32
el 5 ' -GATCCAATGGGAGAACAACG-3' 33
r$2956540 e}k 5'-CTGGGCGGGAGTCAAATTAT-3" 34
el 5'-CACAGGTCAGTGTGGGTCCT-3' 35
rs3853401 e}k 5'-CCCTTTGTCACACATGCTAATG-3" 36
el 5'-GCTTTGTATGAGCTTCTTGAGC-3" 37
A7) % 49] Zepo]we} Solg 2X Tagq PCR Pre-Mix(Solgent, i@, $+)2 o] gate] Fatas <14 P%(PCR)
< TG, en] WAL 95Tl 523 AL, 95TlA 3027 WA, 63TelA 3027k o]dd, 72°c
oA 187F A%, @ 72ColA 587 HEAFo| 34x o] FHEQUTE. 1.5% oprtE A A A7) G5 916

Zg gHe selsta, Solg PR AAl 71E(SolGent, W7, d)= AAe 3, ABI PRISM 3730XL 5417]
(Applied Biosystems, ZAg]3Z Yo}, USA)el 938 2z AgdE& EAs6+9 ).

AAXd 3. EA A

el gAEnskal Hallis) BYE $AoA, AEAG B 09 X ALL 803 Aol WFAD LA
of tg Aols @AY, WA AR, wANONE FA87] S, HEAF} X FAR A mE

= Jﬂ
.1.4
2

L0874 0] FIA1SRE 10718] S Aolsl tR S kel A8l A,

F& BAOA, BUF 96 me NEUs ddde) WX fa4e #8943 BAAY. EH, b9 A
FE(hE Pl ol neh Zeleld Awgold BE Absd duAgel F)E Edehs, Ao sol-AF §
A Fal QMAF-5old dw BAS AEH SUNE A4S FAse] HBuFoe] fold AP Aw
e % % 2] 0.01 v]gke] vholu AwpAY W% (M

& éxéﬂ?iﬁ}. 7] Aol 10712 SNPE ARESte] Thedk 2§l
= 25 Al

ddelA Z+zF 0.01 % 0.0019] G5 vl B 3 4AA 8 pite AT §, 29
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[0164]

[0166]

[0167]

[0168]

[0169]

[0171]
[0173]

[0175]

[0176]

[0178]

[0180]

==0dl 10-2158713

o

U (Bonferroni)-B A o pghS 0.005 1wk 2 2.0 x 10 mlwroz ALagicl. 7% 2 wws HAo
STATA A2 E¢)o] v.11.2(Stata Corp., College Station, EA}A m|aF)o] 93 F3hHAT. G4 EF&

(genotyping call rate, GCR), wmlold TIHFAA WIXAF), 3to-vldw . HE (Hardy Weinberg
equilibrium, HWE) pzt 2 %8  LD(pairwise LD)E Hrlslr] s, Haploview v.4.2
(https://www.broadinstitute.org /haploview/haploview)S AF&3te] 107§2] SNPell tish &4 #e] HAAS
gt A 2 dujAE ARAdS PLINK 233 v.1.07(http://zzz.bwh.harvard.edu/plink/) & A&
shof A3

AAd 4. 997 AT HEAFete] 4174 dniel AE

7] AAle 204 AEE 10709 EE SNPE, #2 #E HAA 4 @ EFEGR), mroly ¥
A M= MAR)E 0.01 2%, ho]-ukIM 1 FF (HE) pak2 0.05 27, A AAEAF (D)L 0.8 =H)

107§¢] SNP = 370¢] SNP(rs2303656, rs3900446 @ rs763497)E HEwlFel EA2 07 F93 ARAdS B
tHp < 0.05)(%= 6). 2709 SNP(r52303656 2 rs3900446)E EHRZU-BAFE Fo F=(p < 0.005)°l
=ETh, rs39004469] C Ul FHAAE wHeWFe Hge] FUkstEA 7 fonista e d#dS R

(R =20.15, p=4.8 Y 10 ). W& rs23036569] A thel GA= ¥ EmFo

By
[
fol
fol
:i
N
30
30
Ll
rlot
B

Foll A= wwal BREA @th(p = 8.2 Y 10 ). rs763497°] G Ul® A=
= ATHOR = 2.26, p = 0.009). 2, o] FAeA HEWFE 7Hx 0H ] 2 T H&E
NP= 1At (p > 0.05).
RLIE Odiyéon o FUM 2 A, 45709 LEtold AmS-(SNP AE)elA AA 2477 dwiAE +=
05 mRke] A pgks Bylow, 17719 dMiAIE S HEHF AA AdAdS BAATH(EEA
p < 0.001, & 7). 1070¢] SNP UujAE %3 F rs39004467 rs7634979] (G %S A SNP A (MHF =

i
)
w2

0.113, A4 p = 1.3 Y 10 )olA o8 A7ge walv

e SNP EA1ol A 6709 SNP(rs10040971, rsl7148773, rs3792801, rsl0519694, rs2956540 2 rs1800449)7} =
gAog Afso] gAE FYAT, o]5 SNPE rs2303656, rs3900446 T rs7634973 z3Fe vy =

= A EAoA o FrH6.5Y10 <p<7.5Y10 ).
<3. SOX17(SRY-box 17) +AXte] SNP o] &3t ¥ FHF >
AA 1, AF A

el J)3H(EH AA W) WALHNEA 07 3 (saccular shape)S = R o
14}e) LM 9 gl v YE gET 372ES
] A

s, A 71 %7H1ﬂ % T AN T e oE AEA ZEs Alee, = A%
g Qe Ast 9 #9 w2 A7) 38 3 29deS v, A @AER FAEGT. AE, A", )
B HEHR B AFwst 299 22 4 T, 18, G, 2AEST, FA, TR M5 5 ol
HE agste] om 7)15S HESNGY. FUFe A7), A =3 B 9 &3, B F(ds B
e tigh oz WsE HEST. 2 d7e & A4 B 94 AFE ddEed g3 SlEAt
(No. 2017-9)

AE A3, ¥Hsii St B gzl A, oo = 47 1087 (57.8%) B 2127 (57.9%) 1AL, Ht AF
& 247 58.2 + 11.54 % 56.9 + 14 249HP = 0.305). R¥Y, D=, 1AEF L T HElE e
e e F o el A 2R @dn. AFet 8 42 957 (50.8%) ¢ FAAA YERsTE. &
U5 A9 Ak, AWESEUR(n = 167; 89.3%)7F vzt o] 7EHATH: WAEW, n = 34; Au%
T EE AdeEY, n=39; SXUEEY, n =56 2 FuEEY, n =33 E FATENAN HFUFe stF
g2 AuHA okt

SOKL7 #A4 ge] waledy] gt HEuG wy sge] Auge 2AS] fetel, FobAlelel @ §1



S=50dl 10-2158713

ol A HAuow FAHE oA GWASERE] o]lHdo] Ra¥E SNP 570 (rsl072737, rsl1504749, rs10958409,
rs12541742 2 rs9298506) S A EEATHE 52 JIHET 38 WX MEHE 42 FF).

Z5
[0182] SNP g Ad
ik
rs1072737 |5'- 38

GACATGGTTTTGCCATGTTGGCCCGGCTGGTATCAAACTCCTGGCCTCAGGTGATCCACCTGCCTCGGCCTCCCAAA
GTGCTGGGATTATAGGCGTGAGCCACCGTGGCTTAACCTAAACTTCTAGATATGAAAACTATAATGTCTGAGGTGAA
AAATAGACTGGAGGAAGAAAAAGGCAGATTGGACATTGTAGAAGAAAGGCGAGATCAGTGAAATTAAAAGTGTGGCA
ATGAAAACTACCCAAAATAAAACACGCAGAAAATAAAATTCCAAAAAATGAAAAAGCATAAGTGATATGTGGGATAG
TTTCAGTGGCCTAATAC[A/C] TGAGTAACTGGAGTCCCTGAAGAAGAAAGACTGAAAAATATATTTTTAGAAATAA
TGGCTGAAAAATTTCCAAACTTAGTGAAGCTATAAACCTACAGATCTAAGCTCAATGAACACCAAGAAAAATAAACA
TGAAAATAACTACCCCAAATTACAGCATAAGTTACTAAAAAACAATGACAAAGAGAAAAATCTGACAGCCAGAAAAT
ATACCCGTATTACATCCAGAGAAACAAAGATAAGGCTG-3'

rs1504749 | 5'-CGTGCTGGCAAACTTGAAATCTGATGAACCCACTACCTTCACTACACTCACTGTCTGGTCTCTCTCAGGTAGCT | 39
GAGGACTGAGAAACACCCCAGCCAGGCAGGTTGGGGTCACTATAAATTCACAGTCACCAACCACACATGGTGCTCTG
TTTGGCTGGCCATCTCATTATACCTGTCTGACTTGCTTACTGTCCTGCCCTCCGAAAAAGCTTTTCAAACACTATCT
CCTTCTGCCTCAAATGT[A]TCACCTCCCCCTCAATGACTTTGCTTCATATGTGACACAAAGAAATGTTAATACCAG
CCAAGACCTTCCTCAACTTCCGGCCAGCAAATCTGGAACACAAGCTGCATCTGTCCTGGTTTGCCTCTTCTCTCTTC
TCGTTACAGTAGAGTAGCCATTCCTCTTCTAAAAAACACTGATCTCCCATCCTGCTCTGGACATTAAAGTACTGAGA
AGTGGTTTTGTGTTCCCAGCAATATGGGAGTCATTGG=3'

rs10958409  |5'-AAGTGATCCACCCACCTGAGCCTCCCAAAGTTCTGGGATTACAGGCTTGAGCCACTGCGCCCAGCTATAACCTIT | 40
CACGTTCAAAGCACTCTCCCATCTATTATTAAGGCCTCTGAGAAAATCTCCTTTTTATATATATTCTCAAGTCAGAA
TTATTAGTCTCCATCTTTCATCTTAGTCTTCTTCAAATACCAAACTCTTTACTAAGCAGTTAGACACAAGTAGTTTC
ACCAGTTCTATCACTCAAATACGGTTTCATAAGTTCTGCCTAGTGATTGCCCATCAGAGGGGATATGGATTT[G] TG
GGCAGGAAATAGAATAGAAACCTAACTCTAACTCTTCTGTGAAATGTAGTGTTTAGGTTAATATTCTTCCTTAACTG
CCATCTGCTTTTTTTTGTTTGTTTAACACTTTGTCCAAATCTCTCAAACCTTACACCGCAGAATCATGGA-3'

rs12541742 | 5'-GCTTTCATGGTGTGGGCTAAGGACGAGCGCAAGCGGCTGGCGCAGCAGAATCCAGACCTGCACAACGCCGAGTT | 41
GAGCAAGATGCTGGGTGAGTCCGAGTCGCAGACCCAGGCGGCCGGGCGCGCTGGCGCGAATCGCTAGGCCGATTTCT
TAAACCCCAAACTGTTCTTTGCGAGCCTGACGCCCAAAACCAGGGGTGTGTAGCGGCCACGTCCTTTCTTAAGGCTC
TGGGTTCCLCITTCCCGCTTCCCGCCCTCCGACCCTCCAAAGCAGCTTTCCGCCTTGCTCTCCGGCTCCCGGATTCC
CCAGGTGGCCGGGGGCGCGGGTCCAACGGCTCTGGGAAGGCGACTTCCCGGCACCTCCGGGCGGCGCGAGAGCACCC
TTGGCCCTGAACTGGGCCGGTTGTGTCCATCCCTCGACCCCTTCCCTAGTTAGGTGTCCTTTTCTGTTTTTCGAACG
ACCGGGTGATGGGTGAGCGGAAAGCCGCTTCCAGGAGACCAAAAGAAAGGGGTGCCTTTAGAGGACGGGTGTTCCCC
AAGGGCTCGGACTCAGGAGTCCCAGATCTCCCTC=3'

rs9298506  |5'- 42
AGGTGTACCAACCCCAGACACTGGCAGAACGCTCTCTTTATGTAAGACCTCAAAATCTTACTGGTTGGTGTCTGCTG
ACTTGTTTTTCTCTGTTATCTTGCCTGTCTGCAGTGACAAATTCAGTGCAGCTCTAACTCATGTGGACAGGGAGGAA
ATGATTCTAGGATTGAGGACTTAAGGGTGTCTGGAAGAGAAGAGAATTGTTTTGTTTTGTTTTGTTTTGTTAGTTGT
TGTTTTCCTCAGACAGGACCTTGTCA[A]CGCTTTCAAATATGTAGGCTGTTTGCTGTTTCCTTTATGTTGGTCCCT
GAGAAGGATCTGCCCTTCTACCCTGTTTCCCTGGGGGGTGTGGACAGAGCCTTTGTCTTTGGGGAAGGGGGTCATCT
TGGGAAAAGGAGAACAGGGCATCCTGAGGACCTGCTCCGTCTAAGGAGAGAAAGCCGAACAGATGGCAGCTGCCACG
CAGAGGGCACTTTGTAGGAACTCTGGCTGGAGCAGGCTTCCTGCGCTCCAATGCCAAATCCTTCCCTTC-3'!

[0184] 57019] SNPe] A3 4] (genotyping)S 213, HiGene  Genomic DNA & J)E(BIOFACT, 4, 3t=)E& o] &
she], dlgx; 559 o] T Ao ZRE A DNAE FE3A . 5709 SNP Zefolw = Zelo|m-3 v.0.4.0 X
23 (http://bioinfo.ut.ee/primer3-0.4.0/)& Ab&3te] AAHNLH, AAH Zgo|dE 7] ® 69 YEh
BiEcA=
X6

[0186] SNP Zztoly k! XEWZ

rs1072737 e}k 5'-GACATGGTTTTGCCATGTTG-3" 43

ke 5'-CAGCCTTATCTTTGTTTCTCTGG-3' 44

rs1504749 e}k 5'-0GTGCTGGCAAACTTGAAAT-3" 45

el 5'-CCAATGACTCCCATATTGCTG-3! 46

rs10958409 e}k 5'-AAGTGATCCACCCACCTGAG-3" 47

el 5' -“TCCATGATTCTGCGGTGTAA-3' 48

rs12541742 e}k 5'-GCTTTCATGGTGTGGGCTA-3" 49

el 5 ' -GAGGGAGATCTGGGACTCCT-3' 50
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[0188]

[0190]

[0192]

[0194]

[0196]

[0197]

[0199]

S=50dl 10-2158713

rs9298506 4 ukgk 5'-AGGTGTACCAACCCCAGACA-3" 51
Aurak 5' -GAAGGGAAGGATTTGGCATT-3" 52

(Applied Biosystems, ZBZ]¥EYo}, USA)el ol&l z IS EAs).
AAld 3. B4 4

}_

olr

IAEF B Fdel g HEHF S 1878tz 3728 o] Aolg: b

g 3]7 #X(Univariate logistic regression analysis)S 33, dukslg A
e A Sl A HEHFe; SOX17 FAA TEAd Abele] fd ARAES HUts] 93
Eo] 95% AlFFZHCDH T WEH(R)E FZ P, T F4A 2= T9F ddo e Hs9i{F 49
2 BAYc. Az 2 obAgk 2248 Stata 11.2(StataCorp LLC, College Station,
BAL ) W) & ARRSEe] ettt fHAMY /& (genotyping call rate, GCR), mFely] dig-{AA Hl=
(MAF), slt]-wtel®] = & (Hardy Weinberg equilibrium, HWE) pgt 2 %8 LD(pairwise LD)E H7}s}7] ¢k,
Haploview 4.2(https://www.broadinstitute.org/haploview/haploview)E AF&3dto] SO0X17 A &3 ==
SO0X17 32 Zdell §1x1gk 5719 SNpell digh #2 &8 HAS FAATE. FAAE L duiAE ABHES

PLINK 223 1.07(http://zzz.bwh.harvard.edu/plink/)S AH&-3te] #4390},

A4 4. B997] GAT HEAFse 4498 ARyl PE

fd

B2
2~ 3
T

= 2

EA #eE AR 3, A7) AAd 204 Melg 5719 SNP F 4/l SAs FHAE EFE(GCR), "loly] oY
AR WEMAR)E 10% %3, stu-wielw . HE(HWE) P 0.05 %3, 24 dA#AE#3 (D)L 0.8
239, SOX17 §4=Fe] QIEE Ao X3 rs125417428 }T]-vpAH 7 S (HWE) wjio] 2 A A d
ol A A3k,

a7Me] SNP 5 22 1709 SNP, = S0X17 k] 5'-0jled < (5'-UTR) .25 oF 41kbe] A7 FHd ¢X

S rs10727372] uwloly C HFAA o] HEWFo FALGoR [l AAAHS HIATHOR = 0.69, 95% CI =
0.49-0. 96, P = 0.03) (&= 8). o] ¥MF2 FHA 24 He L5t yxd A9 Hlwste] vt 53 F7)
= YebAtH (2, 0R = 0.69 2 R = 1.02). $& E&oA 4709 NP 5 =597 Fd3 Add SNPE 8%l

(P > 0.2, £ 9).

Ao 2aA e FAd Fez A48 ¢ dos AL ol , !
e AAAEe BE WolA a2 Felm @432 Ae] opd ow oldslokt @k, ¥ wHel WY
urhe F&shs 55 37U v 2 we) aea o 57 fdenny msHE R
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EH3

ARHGAP32 11924.3 rs371331393 nonsense

Plotted SNPs [T 110 (1[I ORY OO0 O00ACOAIAC MY JNON T O RO 000 C 0 FEE DI T 0 0w 0 r o
30
— 100
rs371331393
25 o .
80 4
]
- 20 g
) o
2 5
|§ 2
L 5
S 8
2 @
T 10 g
=
3
5
0
~ETS1 FLIT—> KCNJ5—> <—ARHGAP32 BARX2—>
— —l
MIR6090—> <SENCR <KCNJ1
t i i
L0C101929517— < C1gort45
T T T T T
128.4 128.6 128.8 129 129.2

Position on chr11 (Mb)

A
RNF144A 2p25.1 rs6741819 intron
Piotoa sHPs IMNT 111110011 01 SURRRRY URIL I8 MR (000D (00RO VOIE0E 00000
1
6741819
ey
<0
:
5
s
o
—iocigzms —cup Tocioazg
s e —toctopis
ersts~ P —
o 7 A s 7
Fostion on chr2 (Mo)
C
TMOD1 9922.33 rs1052270 intron
PlotedSNPS 10 0 E 1L (I IUNL I VMM 00 OO VR
0
s 1052270
(3
B
H
H
H

[anz T T

ersv LOCHIMBLCO0RE 74~ egei~
~cagarez cgace~ —o
%98 100 1002 1004 1008

Positon on chrd (Mb)

Rank Normalized Gene Expression

Rank Normalized Gene Expression

Adrenal_Gland eQTL 2_7147973_C_T_b3a7 ENSG00000151692 10

T T T
Homo Ref Het Homo Alt
N =86 N=74 N=15

Testis eQTL 9_100275424_C_T_b37 ENSGO0000228174.3

2

1 1

04

-14

-2

23

T T
Homo Ref Het Homo Alt
=57 N =102 N = 66
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z95
A
EDNRA 4q31 .22 rs6841581 Near UTR-5
Plotted SNPs 111 | | IHINNIE 10 W00 L0000 00 CORMUE s 0 W C0r 00 T e
6 L 100
b Feo
7 . g
3 rs6841581 ik %
s b 5
¥

EDNRA—> - PRMTS ARHGAP10—~
-—

TMEM184C -~ MIR4799 -~
d (]
T T T T T
148 148.2 1484 1486 148.8
Position on chrd (Mb)

Esophagus_Mucosa 0QTL 4_148401100_G_A_b3T ENSGO0000151617 11 Saan_Not_Sun_Exposed_Supraputic eQTL 4_148401100_G_A_bI7 ENSG000001

1.0

5
@
* = 05+
i ]
.
- . 3
== E -05
£
g -1.04
-2 Y T Y
Hemeo Ref Het Homa Alt
N = 258 N=1580 N=10
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SNP marker for diagnosis of intracranial aneurysm comprising SNP

Industry Academic Cooperation Foundation, Hallym University

of GBA gene
KoPatentIn 3.0
Homo sapiens
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<110>
<120>
<130>
<160>
<170>
<210>
<211>
<212>
<213>



<400>

ccttgagtat ctgctccatc actggygacg ccacaggtag gtgtgaatgg a

<210>
<211>
<212>
<213>

<400>

tgcttcagaa actgaccagt agcacygatg tacaatcttg atcgcatggg c

<210>
<211>
<212>
<213>

<400>

cctccagcetg ctgcagaagg atgcecrccge cgeccctgec accectgeca ¢

<210>

<211>

<212>

<213>

<400>

ttgtggttca gtcttaaaga ttcttrcccg gatgcagcat attttactcc a

<210>

<211>

<212>

<213>

<400>

ttcacaagtc ggacatctgt atatcytagg aggagacaag gccatagaag a

<210>

<211>

<212>

<213>

<400>

gaatccacgt tgaaaaatct gtccarggct cacccagtat caacaatagt g

<210>

1

2

51

DNA

Homo sapiens

2

3

51

DNA

Homo sapiens

3

4

51

DNA

Homo sapiens

4

5

51

DNA

Homo sapiens

5

6

51

DNA

Homo sapiens

6

7

51

51

51

51

51

51
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<211>
<212>
<213>

<400>

51
DNA
Homo sapiens

7

atatctttct gtgcctttat

<210>
<211>
<212>
<213>

<400>

8

51

DNA

Homo sapiens

8

ttcaggaggt ccccgaggac

<210>
<211>
<212>
<213>

<400>

9

51

DNA

Homo sapiens

9

ttattytgca tatgttaaaa gtggatgagg ¢

atcccrgceca acaccgtget cctgaagete g

tattgaacag atagaacaaa cgggcygege tgcccacacc accgettete t

<210>

<211>

<212>

<213>

<400>

10
51
DNA
Homo sapiens

10

gaggcecgag aaccaggeac

<210>

<211>

<212>

<213>

<400>

11

51

DNA

Homo sapiens

11

acagagaaaa tgtgggaggc

<210>

<211>

<212>

<213>

<400>

12
51
DNA
Homo sapiens

12

gccgaygaca gcacacttcec agectgagag ¢

aatacrgtga cagtggtgta attaaaatgt t

_32_
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aagttttgac tattctactg gecctgrattt atctaacttg tgttgtactt t

<210>

<211>

<212>

DNA

<213>

<400>

13

51

Homo sapiens

13

ctcagtctca gggggactgg

<210>
<211>
<212>
<213>

<400>

14
504
DNA
Homo sapiens

14

tacgcatgat gtcctgtgta

tcaggaacca ggtagctggg

ttctttttcc atagggectac

gggaagggat tttaacttaa

catattttcc cctgaagttc

aatagtttga ggatgtataa

gaagagggcc tattgatctg

taggatatag tttccaggtt

accataggta tcataacagc

<210>

<211>

<212>

<213>

<400>

15
815
DNA
Homo sapiens

15

gagcatgcaa cctaaatccc

aatctaatgc catgattgat

ggatcttggt aaacatgcta

tgtctcctta ctgggaaact

tgctagtatg aatttgagaa

tttttgacgt ggggagtgtc

gaagarggaa ggacaaaagg atggtggccc t

gcgaatgtca
gtttacactg
aataaggaaa

gtaagtggtt

tttaaaataa
ttgcttccaa
caatatcaat
ttacatctgt

cagg

tcatatgcac

ctgacaggaa
ttgtaagttt
tcaagtcaaa
attcatggga

tgtaaataca

cagcgcacaa
acctgggcaa
ttgttaatga

aaactctgga

gacagattag
taccatgatt
atatgatata

aatatcaatc

agttcacaat

gcaaagctca
aatgtctcta
tggttttagg
ggtacctcac

gatgaagctt

cattgttggt atagtcagat
cacaaagagt tcctcagtat
ggacttagct aaatcaagca

gacgttatgg aaagagactg

attagattag attgtttata
atttaacatt tgaatccaga
ttttcaaagg tctttacctt

cactggcagt ctatgtctge

ggggttcacg ctcatatgag

ggtggtaatg tgaggaaaga
ctccecttec gagaacccca
atttactgac agaggttact
caggaaccca aaaaatggaa

cacttgctgg cccactgetce

_33_
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acctcctget gtgcagecca

gggaaccact ggtttattga

ttgggttaca cattagggac

gatatacaca ccctatgcect

gtggcaatgg tttttggaat

gctaagcatt aattttgggg

gtgtaaggct atctattaaa

tggtttttaa tccattctca

<210>
<211>

<212>

<213>

<400>

16
603
DNA

Homo sapiens

16

tctagctcag ggcatcaaca

agaatggatg aataaattaa

agtgcaaatt attttagctt

ttctactata accaactcca

tgggcatgtt cagaagaatg

caggcttcat ctatctctaa

atgtagaaag tcctgggttt

tatagctctg ctatacctgt

gcaaagctga tgagtgttga

gcataactca agtggcatat

tgc

<210>
<211>
<212>
<213>

<400>

17
696
DNA
Homo sapiens

17

gttcctaaca

aaagacattc

tacttcttgt
atcagaatag
aataccaaaa
ataggatgtt
gaagtctaaa

acagactctc

aacagtacaa
ggaattataa
aaattataat
cacaatatgg
tatgtgactc
tgttgtgaca

ttgtatcagg

ctgtatgatc
gtatcattcc

gtaattataa

gggatggtac

tgctgggttg

gattttgagc
taatgaaggg
gccaacgaaa
ctcgatgtag
aaattcactt

aattt

aaatgagagt
aaattaagaa
ggtgttetgg
gccataaaac
tgttttttca
acacttgtaa

cagaaatttc

cagtggcact
aatggaaata

tctagcaccce

tggtcegtgt

gtatggagcc

ctaaattata
gtaaatggcc
tgtgatggag
gcctagatgt

gtgatattga

gcaaatgaat
aaaactaatc
cggtgggggt
ctgccaggtt
gtgctatcct
agcacagtct

tattaattat

ggtggttctce
gtattctcat

agcaacactt

cctggggttt

caagttatat

ataaactcta
cccaacacaa
atttactgaa
atgcagcatc

gtcataaagt

aaataaatgg
tgtttattta
cgggggttgg
ttctgtgctg
tttgctatca
ctgcttettt

gagattctag

cagtgacaaa

tgttgggaag

ggggaggtag

aataggcaga aactggacca aagctaatca atcaaatatt actgtcttta aatgtgacca

tagatcttca tgtaaggaag tgaaaattca cttattcaaa tcataaacta ccaatttcca

_34_
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aacagtaaat tctgtgagga

gcctcagagt cacctggtcece

acattaacag cacataccta

gctcttaaat atctggcagg

tcacactcac tgctgcttac

cttcectgetc aaaaagcettce

cagggctgtc ttccatctgg

ccacaaaatt chatgcttta

tttcectectg ccatgcaagt

tgctceeecgg tgcattecce

<210>
<211>
<212>
<213>

<400>

18
549
DNA
Homo sapiens

18

ctacatgagg ggctattatc

aataacttac ccaagggtat

atcaaggtcc agagtccctg

gaaatatgac atattttgtt

actccacttg ctaaaatatt

gagaaaaata taacaaatac

ctcagattgg agtctgtagg

cttgtatttt tattctaata

caatactgcc attcaattct

acccaagag

<210>

<211>

<212>

<213>

<400>

19
706
DNA
Homo sapiens

19

gaaaaaaaaa
gtacattttg
ttcaactatt
aaaagcaatc
acagccacca
agcctcccac

ctcaacttac

gccaaactag
tgcctgtgac

agacttcaag

tccattttat
ccagcctagt

ttcttaacta

gaaggggtaa
cacatcaata
aatccttgct
tatattcttg
gtaatttaaa

agcaaccaat

aacttacata
tttcagtgag
tactgggtgg
agtgaactga
gactgacctg
tgcctccaga

ttttccatce

aagacttgtt
gttgacttge

gctcaa

agatgagaaa
aagtggctaa

ccccactata

atgcatgact
agtaaatgaa
tttaagaatg
attccattag
ttcaaagtac

attgctttgce

gtatcttata
gaaaatgaag
cttttacaca
tacatgatat
atggccttag
ataaatttta

tttttgtcca

tttccaaaca

cctgggcttc

actaaggcac

getggttttg

ctctctctca

aaattgatga
tgccttctac
ttatagtcta
ttcttcacaa
atgctagatt

tgtttaagat

actgaaagaa
gagagagggt
tcaacagaat
gtcttcagag
gcaagttaca
geetgetett

actcgtaact

tgcectgcag

ctttcecttaa

actaagatca
agtttaggta

tacagtcact

atgccacatc
aggctgggag
gagaagtttc
aaagttttaa
cattttaact

cactttggtc

ccgggactgce aaagcaatgt gaaaaggaag caggaggggce cagacgcegeg gtttgeactg

gattccaggg ctgccactgce aggegegtgg gggagggatc ggatctgega ggaccgggge

_35_
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ccgeegegee caggeageca

cttccagcgg acttgggggt

gtacctgecece ccaggtcetgg

gtcagagtac ttgtaggggt

cggccgceagg ttactgageg

ggcgcecaget tcgegggcetce

gggeetgggg cggecagegg

ggtgeggttg tcgeggatca

tgcaccaggg acggeggcegce

gctcagcaag ctgaacacct

<210>
<211>

<212>

<213>

<400>

20
505
DNA

Homo sapiens

20

gatctgggcg ggagtcaaat

ctgacataga ttttaactga

cagcactact ttaaaaaaat

aaatatatat gtgtggagaa

aggcaacttt ttaaagtgct

cactattcta ttttcagcat

agatatcttt ttttacagtt

gttgtcaacc attcagactt

caaggaccca cactgacctg

<210>

<211>

<212>

<213>

<400>

21
698
DNA
Homo sapiens

21

ctaccctttg tcacacatgc

cgtcgagaag
acttaccgta

gcctttcata

tgtaagggtc

caggaacttc
tagatgtcga
tgactccaga
gcaggatcgg
ccgggtececeg

geeegttgtt

tataatgtcc
cacgcatttt
ccatccaaac
agaaatggtg
tttaaagaaa
aaaacagaag

atttactaag

tttcagagag

tgatc

ccacatagct
ctggaagtag
agtatcgtag

gtcgeccacce

tcceggeget
gtagccagct
tgagccggcec
agtgceggggc
gcggegetga

ctcccattgg

ttttacaaat
ccaatgataa
aacatctgac
tcettetget
cttatttttc
gaaggaatgg

ccggttaagg

taaatttttg

ggggaccagg
ccagtgccgt
tagttgtaat

atgccgtcca

gtctggttcet
tggaaccagt
gtcegegttce
tgetgggegg
ggctggtact

atctgce

tagggtttca
aacatgcaaa
atcaattata
cttatttgca
ctccatttgc
tttcacaggt

aatacagaat

ttcttcattg

tgcacgggtg
atccgggcecg
aagggttgtc

cgeggetggg

ccgegegega
gacgggeggt
gcgecgeggce
aggecgttggce

gtgagcccag

tatggaaata
ctgcttagtt
ctgtagattt
ttattaaaag
taaccgcaac
gaaaaaacag

gggtgcatat

tggactgtaa

taatgaaaag cttagttgat tttcactctc cttcatttcc

tctaaaatct ctctggctta ggactctgtc agctgaaaaa caaacatgtg gctaccacat

ttggggacaa tacagtgttt gcaagccctg cgggagataa tctagccaca cattgtgtte

_36_
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cctgttcaat aacaaaacta ttattcacaa aattggagaa

aaatctgaga tgataatgat gatgacaata ataataataa
caaacagctt tttttgcttt gataagatcc acagctgatt
ttcttctcgt gaacaattct gcagtatgtg ccataagaga
tctttttttg agtttctage ccatcaatat caaatcttta
tggccaagaa atgaaagttg ttgtaatgcet atgttcctgg
ttttgtagga catttcacat aaatggaaaa cagaaagccg

tgaattgcag aagccagaac agtaatgcca cattcaaagc

tcttttgttt gaggctcaag aagctcatac aaagcttg

<210> 22
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 22

cgcatgatgt cctgtgtage

<210> 23
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 23

tggctgttat gatacctatg gtg

<210> 24
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223>  primer (Fwd)
<400> 24

catgcaacct aaatccctca t
<210> 25

<211> 22

accatagttc

gccacggceta
tcacttttga
agggaaggaa
aatggcaatg
tatttgttaa
aaaccataaa

aatcaggttc

_37_

ctttccactc

catcaagata
ccatgagatt
tgttgctaat
tctggeccat
atacatttat
gcagggcectce

aagtgtaaat

240

300
360
420
480
540
600

660

698

20

23

21
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<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 25

ttgagagtct gttgagaatg ga

<210> 26
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 26

agctcagggce atcaacaaac

<210> 27
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 27

ctacctccec aagtgttget

<210> 28
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 28

aggcagaaac tggaccaaag

<210> 29
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 29

agccttgaag tctggggaat

oin
1]
Jm
el

22

20

20

20

20
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<210> 30
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 30

catgaggggce tattatctcc a

<210> 31
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 31

ttgggtgacc aaagtgatct t

<210> 32
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 32

ggactgcaaa gcaatgtgaa

<210> 33
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 33

gatccaatgg gagaacaacg

<210> 34
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)

<400> 34

oin
1]
Jm
el

21

21

20

20
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ctgggcggga gtcaaattat

<210> 35
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 35

cacaggtcag tgtgggtcct

<210> 36
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 36

ccctttgtca cacatgctaa tg

<210> 37
<211> 22
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 37

gctttgtatg agettcttga gc

<210> 38
<211> 573
<212> DNA

<213> Homo sapiens

<400> 38

gacatggttt tgccatgttg geccecggetgg

tgccteggee tcccaaagtg ctgggattat
ttctagatat gaaaactata atgtctgagg
gattggacat tgtagaagaa aggcgagatc
acccaaaata aaacacgcag aaaataaaat

tgggatagtt tcagtggcct aatacatgag

ctggcctcag gtgatccacc

caccgtggcet taacctaaac
actggaggaa gaaaaaggca
aaagtgtggc aatgaaaact
gaaaaagcat aagtgatatg

ccctgaagaa gaaagactga

_40_
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aaaatatatt

tttagaaata

acagatctaa gctcaatgaa

cagcataagt

cgtattacat

<210> 39

tactaaaaaa

ccagagaaac

<211> 494

<212> DNA

<213> Homo sapiens

<400> 39

cgtgctggca
tctctcaggt
ttcacagtca

gacttgctta

aatgtatcac
cagccaagac
ggtttgectce
gatctcccat

atgggagtca

<210> 40

aacttgaaat
agctgaggac
ccaaccacac

ctgtcctgcec

ctcececectcea
cttcctcaac
ttctetette
cctgetcetgg

ttgg

<211> 450

<212> DNA

<213> Homo sapiens

<400> 40

aagtgatcca

ccagctataa
tctecttttt
tcttcaaata
actcaaatac
gtgggcagga
ttaatattct

ctctcaaacc

cccacctgag

ccttcacgtt
atatatattc
ccaaactctt
ggtttcataa
aatagaatag
tccttaactg

ttacaccgca

atggctgaaa

caccaagaaa

caatgacaaa

aaagataagg

ctgatgaacc
tgagaaacac
atggtgctct

ctccgaaaaa

atgactttgc
ttccggcecag
tcgttacagt

acattaaagt

cctcccaaag

caaagcactc
tcaagtcaga
tactaagcag
gttctgecta
aaacctaact
ccatctgctt

gaatcatgga

aatttccaaa cttagtgaag

aataaacatg aaaataacta

gagaaaaatc tgacagccag

ctg

cactaccttc actacactca
cccagccagg caggttgggg
gtttggetgg ccatctcatt

gcttttcaaa cactatctcce

ttcatatgtg acacaaagaa
caaatctgga acacaagctg
agagtagcca ttcctcettcet

actgagaagt ggttttgtgt

ttctgggatt acaggcttga

tcccatctat tattaaggcc
attattagtc tccatctttc
ttagacacaa gtagtttcac
gtgattgccc atcagagggg
ctaactcttc tgtgaaatgt

ttttttgttt gtttaacact
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ctataaacct

ccccaaatta

aaaatatacc

ctgtctggtc
tcactataaa
atacctgtct

ttctgectca

atgttaatac
catctgtcct
aaaaaacact

tcccagcaat

gccactgege

tctgagaaaa
atcttagtct
cagttctatc
atatggattt
agtgtttagg

ttgtccaaat
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<210> 41
<211> 56
<212> DN
<213> Ho
<400> 41
gctttcatgg
cacaacgccg
cgegetggeg
acgcccaaaa
ccgettececeg

tccccaggtg

cgggcgegcgce
cttcectagt
gcegettceca
tcggactcag
<210> 42
<211> 52
<212> DN
<213> Ho
<400> 42
aggtgtacca

ctggttggtg

cagtgcagct
gtgtctggaa
cagacaggac
gtccctgaga
gtetttggeg
cgtctaagga

ctctggcetgg

<210> 43
<211> 20

<212> DN

8
A

mo sapiens

tgtgggctaa
agttgagcaa
cgaatcgcta
ccaggggtgt
ccctecgacce

gCCg8esecyg

gagagcaccc
taggtgtcct
ggagaccaaa

gagtcccaga

9
A

mo sapiens

accccagaca

tctgctgact

ctaactcatg
gagaagagaa
cttgtcaacg
aggatctgcc
aagggggtca
gagaaagccg

agcaggcttc

A

ggacgagcegce
gatgctgggt
ggccgatttce
gtagcggceca
ctccaaagca

cgggtccaac

ttggcectga
tttctgtttt

agaaaggggt

tcteecte

ctggcagaac

tgtttttcte

tggacaggga
ttgttttgtt
ctttcaaata
cttctaccct
tcttgggaaa
aacagatggc

ctgcgctcca

aageggetgg
gagtccgagt
ttaaacccca
cgteectttet
gcettteegee

ggctetggga

actgggcegg
tcgaacgacc

gcctttagag

gctctettta

tgttatcttg

ggaaatgatt
ttgttttgtt
tgtaggctgt
gtttceetgg
aggagaacag
agctgccacg

atgccaaatc

cgcagcagaa
cgcagaccca
aactgttctt
taaggctctg
ttgctctceeg

aggcgacttc

ttgtgtccat

gggtgatggg

gacgggtgtt

tgtaagacct

cctgtctgcea

ctaggattga
ttgttagttg
ttgctgttte
ggggtgtgga
ggcatcctga
cagagggcac

cttcectte
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tccagacctg
ggcgeccgeg
tgcgagectg
ggttcectte
gctcecggat

ccggceacctce

ccctegaccc

tgagcggaaa

CCccaaggsgc

caaaatctta

gtgacaaatt

ggacttaagg
ttgttttect
ctttatgttg
cagagccttt
ggacctgctce

tttgtaggaa
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<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 43

gacatggttt tgccatgttg

<210> 44
211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 44

cagccttate tttgtttcte tgg

<210> 45
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 45

cgtgctggca aacttgaaat

<210> 46
<211> 21
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 46

ccaatgactc ccatattgct g

<210> 47
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223>  primer (Fwd)
<400> 47

aagtgatcca cccacctgag

<210> 48

<211> 20

_43_
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<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 48

tccatgattc tgcggtgtaa

<210> 49
211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 49

gctttcatgg tgtgggcta

<210> 50
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 50

gagggagatc tgggactcct

<210> 51
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Fwd)
<400> 51

aggtgtacca accccagaca

<210> 52
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer (Rev)
<400> 52

gaagggaagg atttggceatt

oin
1]
Jm
el

20

19

20

20

20
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