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(57) Abstract: The present invention relates to: an SNP marker composition which is for diagnosing cerebral aneurysm and includes
an SNP of a GBA gene; a composition which is for diagnosing cerebral aneurysm and includes an agent that can detect or amplify the
SNP marker; a kit which is for diagnosing cerebral aneurysm and includes the composition; and a method for providing information
for diagnosing cerebral aneurysm using the composition and the kit. According to: an SNP marker composition for diagnosing cerebral
aneurysm; a composition for diagnosing cerebral aneurysm; a kit for diagnosing cerebral aneurysms; and a method for providing
information for diagnosing cerebral aneurysms according to the present invention, a single-base polymorphism (SNP) on the GBA gene
can be used as a marker for predicting or diagnosing the risk Korean or Asian people have of developing cerebral aneurysms.
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w2 A7 15596262749 ¢17] 9] ol 3 Ao Tol At 719] AR A Q1 ¢17] 9
Hg Aol AQl A -, W F W F 7L dHEEx] & Ao A dkst AL gk
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APe w2 FEoR 53 5 vk B9l o AAldel a5
Avk B4 A3t 15728350457F A F ) 5 Kkl $loA w2 FAA RS
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ZY W EUQEHE oo AR A L wE Ul L=, AEHE 159 A E Y
488 A 9171 (rs3900446)E FE31313= 1070 ol 4kl A4 ¢V &2 A H =
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(ol: EAERE| Qoo E, AT ZUE| Qo] E Sy o] MFo] 9]
[73] Holo] o F& ool =, A7) GBA - AS] SNPQI rs75822236% H AWHE

19] 26 A FEH Qe =& E3aE ALY = g on A 15758222369

T .

[74] Lo A FrAde a4l HE T Add 24 =& LOX(lysyl oxidase)
FAR o] AEHT 142 A LE 2] 205 A 17](rs2303656) 5 E5H5H= 1071

oo A& VR FAHE HY WU B i o] o AR A

ZHFEdEHE AEHE 154 A 2] 488 A 9 7] (rs3900446) Z F 3=
1071 o]/ A& V|2 A H = Sy U QLB = = o] o] 4 E A
U=, AEHT 159 ML 678HA §171(1s763497) 5 E 3ot
107 o9 14 V2 FA Y= e wEU Qe B o9 Jr A
2 QEE, R ol RS HAE EE SFL F A= AAE FHR
Fetel= A 7 Lo, ool Al gk = 21 of T

[75] o] A FAdel mEH, 7] HEsu R 2d-g 2452 SOX17(SRY-box
17) T A2 59 MEHE 389 A Lo 32600 A A 71(s1072737) 5 E 38k
107 ool A& V2 A E = Y wEE QB = e o9 4 H A

ZRFULHEE AF EE SBY 5 U AAE Fh2 T Y -

[76] Ao A 35HE, 7] HeWF g 24 =S sk, HWe i
AFE 7| EE A ggth A5 2 AR2SH I 55 82 A2sH Y
HEWF Adg v Ed & 3] A g¥)

[77] Hol A Fal oo wpz=H, A7) 7] E= PCR 7| E, RT-PCR 7] E H3= DNA F
7IEY = o, o] Algty = A& ol

s
[78] Ao A Aol mp=w, Y]

7 3 5 3l |

[79] vl d ol W=, 7] HEW i A8 PCT 7] E+= PCR&
sty el 2og A4 245 X8l 7| EY 4 3Tk PCR 7| E= /\17]
SNP o] &k So] Al Ze] 7S QLU =, Zefo|n] = T2 H 9o & Bl XA
Fr i 8 AAF Aol Mg E ol H B mhrd g s e,
Hl5 A2 8 2 BFo] = (NTPs), Tag-Z 2l W ehobAll 5L A E 20k 22 a4,

N

_l_t

DNase, RNAse ¢ A

0] el 9 el

Jl, DEPC-<= (DEPC-water) 2 B 5& 55??}%‘ T A
o] o] [q—EU:] A]—7]54£uﬂ€ A8 DNA ]j ] NA’SO

_4
=

] Y 2o E¢ 2405 Yol 7| EY 59l DNA%J 7NE
2F7] SNPoll T 3t o] %<l Z ] w2 LE|=, Zelo|n] = T2 H 7}
H2E o] 9l 73S ¥oketar 7| B AuE 2T f-AA B 1o gdH )
&l g3t @ E3E 4

[81] 2olel ¢ }7] W =wl & 28 RT-PCR 7] E& RT-PCR-S
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[87]

[88]

Tty A8 2o d5 945 ¥X¥et= 7| EY 7 I 2, RT-PCR 7| E+=,
7] SNPol| o g+ 5-0] A Q1 747} o] stejoln oo It Bl A E {FH L& thE
24k e o, §E3 &5 N (pH 2 vl 1l w5 T YY),

U] 2 Al 57 2 8 L BFO] I(dNTPs), T T Al 57 & 8] 2. B ©] =(ddNTPs),

Tag-= 2| Mol A 2 F A G A9k -2 a4, DNase, RNAse & A A,
DEPC-5~(DEPC-water), '8~ & 38 5= St}

HAol Al 4 5, MAZEEH FEl® AESA A RZHE], GBA 74419
SNP<S! 15758222369 th & 2 & AA o= dA & 283+, He9W 7 XS
At AR AT WHS AT A1S5E WA A3SE FEHE = W8S
A4ZH e HawF e g H Aw el = 33] A -8¢r)

2ol A o) wp=, o] W e H e dH s
AGsAY, 50 F 4 S dS3AY B HeuFe o 35
ZIeeh= A A 5= o, o]of Al ghE = A& of )

A WA AA M ARG E = &of, A" H s [ v g E
7bFsAdol = e AEAE ovlat, 774 A Ql o &2, wpe-2, fFol, &,
A, Y= A, 745, I T8 XEehE ReE, o[ T8 28
9o, ole] A g = 51 ofytt

A WA AA M ARG E = &of, AR W R I v g E
7hsAdol = A EE fefg =4 ¥,

5
=

=

Ad, ", D, Bl A W & o, & X3 |
Aot = AL ol gk o] E A REZREYH FAHAARE A& 5 1o,
FAA A 7= Al o E 50|, DNA, mRNA, 53 mRNAZF-B $A1 5 =
cDNA && ¥3stst OL lETH SNP2] 17] AR E &1 4 &= 3

R AA
£ opAjol LOE] # 5104, o) oﬂ AT AL of e
3 2

o] b

H]-?rxjx—*,(non—genetic) ARE P = g E o 2gsta
ARE=AE A" 199 T 11
A 1 olALXJ AL JAE = o E

o] A Tl ool wp=w, V] AR
WA= SNPO| 4 A4 & el sk
§2AA4F S FAohz WA AR B AT o], AFQI AL YA B
ARG Al 24, sho] 2 A1 87 (pyrosequencing), PFo] ZL R o g o] o] &] gt
< 4] 3}, PCR-RELP(restriction fragment length polymorphism)'H, PCR-SSCP(single
strand conformation polymorphism)™, PCR-SSO(specific sequence
oligonucleotide) , PCR-SSO'H 1} L= E sl o] H ] =31 H & 22313 ASO(allele
specific oligonucleotide) 3}°] H.2] = 8}, TagMan-PCR'Y, MALDI-TOF/MS™
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RCA(rolling circle amplification), HRM(high resolution melting)'H, 3 2} o]
AR, ME EX stol M| B35, R E slo| B =3y F o] W ¢ sl
TlE A Ao, B AR AlE WhHo A SNP| @7 E A=

WA=, 5 Eo], o2 E de AR 2 E Bk Ao 2 E] SNP
FAE 35t @714 2 S A8 (sequencing) 521, SNP2] off & 2 S
AgA o w glgtomA =ad = v 7D Al FA
SAE IE S Sste] FE AT dlEE], UG A A&
A ZFE @A EE2LY g i 9 0= 5tal, 77 SNP - &
E3EE AR RN E ST 5 = Zo| M E AE-Ee] PCRE a8t
A, D 37 PCREFSES At as Ay or 1 d g glsh= g
TAHA o2 Fagtomy o|F A = ik

o] A FE ool whER, 7] GBA 51 2] SNP?I 1s75822236+= A A &
19] 26 A 7= 8 LBl =& E3tet= AU 5 4L, 7] 15758222369
gEdd Aol cd A, Wi Ey et A om AdstAY IH A gS w2
FTOoE Sk GAE FUE L8k AY o Aok

ol o FAde) w2, U] W EHE S g AR Al S
NAZFE W2l d B4 AR EHE], 1) TCF24 7512 2] SNP<]

rs112859779, 2) OLEML2A -2 #F2] SNP2I 1579134766, 3) ARHGAP32 -7 A} 2]
SNP2I 15371331393, 4) CD163L1 #-A #}F2] SNP2! 15138525217, 5) CUL4A
F 2 2} 2] SNPQI rs74115822, 6) LOC102724084 7% 2} 2] SNPQ! rs75861150, 7)
LRRC3 H- A A}2] SNPS! 15116969723, 8) RNF144A 7 AF2] SNP2! rs6741819, 9)
FLJ45964 7 #}-2] SNP¢! 1559626274, 10) SPCS3 -4 2] SNP2! rs17688188,
11) LINGO2 A #F2] SNP?I 1556942085, 2 12) MINK 1 7 #}-2] SNP¢!
1s72835045 % o] Fof X1 ol A A B ¥ = Sk o] o] SNPo| € d &
A= GAE F71E E5eh= AY 5 3

2o o Fedo) 2, 7] W e AeS Y AR AT HHS )
ARHGAP32 -2 #F2] SNP¢I 1s3713313932] th @& A o] G -, 2) CD163L1
F- A 2] SNPQI 151385252172 o {3 A o] 8l 75, 3) CUL4A {-H A9
SNP?I rs741158222] th H & A o] G2 7%, 4) LINGO2 -4 #F2] SNP2l
1s569420859] th & H o] G A5, £+ o5 T & ol =< A5,
e ag st Ao ® det A I A S 2 FEoR o Sehe
WAE F7FE EdFeh= A d 5

ol o FAde] w2, U] W W S g AR AT S 1)
TCF24 1A 22 SNP?I rs1128597792] th & A o] TS -, 2) OLFML2A
F A 2] SNPQI 15791347662] o) 3 A o] Al 75, 3) LOC102724084 -7 2} <]
SNP<I rs758611502] t #a]d o] Sl 49, 4) LRRC3 -7 #F2] SNPQI
1s1169697239] o & 2 o] ARl 749, 5) RNF144A 7 =2}2] SNP?I rs67418199]
o § & 2 o] TS 49, 6) FLI45964 -7 Z}9] SNP?I 15596262742] o & 2 o]

ol
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TS 9~ 7) SPCS3 H- 2 2} 2] SNP2I rs176881882] tf 3l A o] ASl A%, 8)
MINK1 -2 2} 2] SNPQI 15728350452 tH @& Fo] ASl A - EEolE F 5
o]l &3 A, H eI ] 2 Aoz st AL Wy 8 S
e o o FetE dAE FUME gt A Y 5 Ak

B.o] A FH oo wp=H, AT M FF S ek AH A F

2 o

MAZRE FeE e AR 27, LOX F44 T2 A4 s 14
A1 2] 205 A A7 (1s2303656), A DT 159] A E <] 488 H A
A 71(rs3900446), A AU T 159] A D 2] 678U A 47 (rs763497) 2 o] Z o
23] g HF A S gl dAE F7hE 23 A Y = Adrh

Bool o A pad, Ay HEuE A 93k x%i Al a v o
ANAZREE 2 A=A Al ZETE, SOX17 FHA T2 AT 389
Aol 326U A71(s1072737) 9] AP AL el dA S 712
EFehE Ad A

Ao d ool =, Y] HEH R Adg e AR A
Wi ol 417371 SN thE A o] AdtE S FPA A kA o= AFgH =

ey o]

FAHA A W& o] 83t BAIAE T 4o, dE Eol, ARUE
t-7 %4 (Student's t-test), 7+°]-2= 7| o 73 A (Chi-square test), X138 3] 7 A ¥ (linear

regression line analysis), U} & 2 %] 2~ ¥ 3] 7] ¥-4] (multiple logistic regression
analysis), " E} -4 (meta-analysis) 52 %53l - 914 ¥ 9*(continuous variables),
At ¥ 4> (categorical variables), TH-5-H] (odds ratio, OR) ¥ 95%
A1 3] 5 ZF(confidence interval, CI) 5 2] ®4~E o] &38fo] ¥-A1& 4= )
wge) AN E AT A
ola} H-g Ao H A¥ e E T35t E}/b
1 s

)\21}\] oﬂ Tl Al

N
[
[
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o
i
offl
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R
ofo
N
Z
g
o
—‘_l
A
=
1
z,
\;

Bl & =aEly] 93 FH E(cohort)= T AAH Y HEF
tl o] B 1l ©] 2~(2015-2018) 2= 7B -2l = 1 o, el o] E W o] 2 =3 & 913,
S £ o dA HESH dAsHeE 93A w2 AA S Ve =
A5 B o™, GWAS -l A, d3 (saccular) E 4FHAd (sporadic)
HEWFE 2 184 o] /de] #ALE FA ST e, 3, dll e, oA, F
AR M7, R 7HSA s A2, 0 d s A Ykl

s =TT
e ded E27lEs HSART ) 5o A B 1 AxlE 6
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[104]

[105]
[106]

[107]
[108]

[109
[110
[111
[112

— e e

[113]

16

AALs v 2o = 27| 3y i 2 ES 02 32 2) H AW 8,
FAW Ed = AT 22 AP A o] HbE R ¢Fg, 3) 7H7RE 21 o] AlA]
e EE A g 28 gid 7S EH o] gl 4) SRS B
et=stolm o] gla, E 5) 184 o] 4.

w5 A e v ad WEsuE w X5 8o gL oAk 24
¥, G, AAYF, Fd, U 7ESE T oAy |55 gl 9 R
7N5S ARSI o, U] A, AA(AY £ EE Y Eh, 2
FET B e gk Ay A5E AESQT 2 A9 =3 AA
o] A A1E 3o o3l 521 2 Th(No. 2016-3, 2017-9)

AN 2: FAAE A (Genotyping) @ A= E3 77 (sample qualit

control)

75 DNA+ HiGeneTM Genomic DNA Prep Kit (BIOFACT, th A, =1 &
olgst] AT E Ty BN orRE FHUT. AV MEES
FAAE F248 9, 27k Al version 19(build 37)S 7| ¥FO &2 3}a1,
FFolAol QIG5 s, 5Tk o] A4t nkA S E3ek= 7577 SNP7F
A

Fisher Scientific, MA, USA)E AF-&-8F At} 22 4 1/2 Al (indels) & ¥ &sh+=
798,1487) 2] W o] = 508,19271 2] HMol7} th & 7|9 £4 H7F A4 &
B3R A (F A A call rate = 95%, FFol Y o) € /- &} 1% (MAF) = 0.01, 2
SHu]-vFQI ¥ 1 3 8 (HWE) p-4k = 1X109), 538 ®W o] & o] &34 GWASE

Fashgiet.

AN 3: SAA 4

714 A ¥ (Descriptive analysis)< 7|23 2 W58 W59 S EHE
AEEte] BAIEY, S B35 SHE A B dgol = 27HA] ke
s A AR Foll, 25078 of 5 2k B 20478 o ool T 7H o] a
AR, ol nEeh Fie, AW, FA L 4l Fo ahE 2
e 7] & =28} 8 A (multivariate logistic analysis)= 538 8} 2., A}7]
2 STATA v11.2 (Stata Corp., TX, USA)& ©o|-&3to] =33t} gt

(o]
o

A B A A7 7] we QAtE 2 %, 57
g Stoll A s TEAdel gk H {3 Wol & gelatr] 93]
gJslgl o™, PLINK 1.9 3 2 71 ¥ (https://www.cog-genomics.org/plink/1.9/)<
&ttt

5 GWASO A o] A1 491 7 4] A A& Frtetr] g A4
2] 4] (statistics power)= AH3H7] A3, 517]9F &2 7 o) A 3Fo], Genetic

O

-
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[114]

[115
[116
[117
[118

—t e e

[119]

17

Power Calculator (http://pngu.mgh. harvard.edu/~purcell/gpc/)% AFS-8FE T 5%
&9 ¥ eug Wy, 2rHA g3 ¥ dadditive effect model)©ll 4] 2]
@ ZH](odds-ratio, OR); D-prime 0.8; 1:1.182] 2 & -t 221" H] &; Z 5X10*
ARHAA 59 5399l T 1olel ] &

27be 0, Ahse] w04 1517 ATk E @ 09 ) vl 7kl

=G ulf g} Abolo] f0 4 ek S Hbel gl o, GWASI A A5 o
AP e A ol Aol wdl 7ol o @ 04 e Btal ]

1 3ll, Genotype-Tissue Expression (GTEx v7) (https://gtexportal.org/home/)=

o] g3sto] Fd 22 by kA &2 {- Az} 2} (expression quantitative trait loci,

eQTL)E w2138} t}. w8} ¥l & 5 (Manhattan plot) 2 *| &) ## = F(regional
association plot)<= Z+Z} R 3] 7] A v3.4.02] "ggman" 4 ¥ o] (

https://cran.r-project.org/web/packages/ggman) 2 LocusZoom v1.3 (
http://locuszoom.org/)S ©]-& 3} T}

i~

1. AT D fxato TAH EA &9

L&,

2N o] 19 7] A= 7]%9_3 xR g D 2T FAhE Bk ey,
olo] EAL 3] & 71 A E o] A}, FA A 0= 546 5, 250
5 H -[T(mtracramal aneurysm, IA) A2 77 5 9151, 1 A 296

] ghab(e 2 5 2 75 Ak 4] F 1@ <tel 4, 118 SHHypertension,
HTN), @ =3 (Diabetes mellitus, DM), 214 & F+(hyperlipidemia) & & ¢l wh&
EA A 2ol = ¢l9lal, )27 W EWHE sk 1tk 52 thp < 0.001). 7]
)& W5 32} 5 A]5-4}s) & & (subarachnoid hemorrhage, SAH) X 8] 34 A
| -& ¥ 5 (unruptured intracranial aneurysm, UIA)7} 2FAY) ¢t 212} = 22}
15178(60.4%) = 99 (39.6%) At} L&, H & 7 ghaf 5 o3t

[‘O ro

g
g

<= 35 W - (Anterior-circulation aneurysms) 9} 21(n=221, 88.4%), 73 7|
A3k W 7= 5 o i 5 W (middle cerebral artery)(n=71), A 1LZ-5 ¥ (anterior
communicating artery) 5= 7 tl] ] 5 ¥ (anterior cerebral artery) (n=50),

W 74 & 9l (internal carotid artery)(n=38) & %1155 W (posterior communicating

artery)(n=53). 2. 2 - E} ST}
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[120] [3%1]

B AT (n= 2 (n=296) pr
250)

A, H(% 146 (58.4) 154 (52.0) 0.74
A, Al 59.30.8 52.1%1.0 <0.001
3138 QH(Hypertension), 8 (%) 93 (37.2) 88 (29.7) 0.865
3 (Diabetes mellitus), 8 (%) 17 (6.8) 37 (12.5) 0.001
314 ¥ F-(Hyperlipidemia), (%) 29 (11.6) 27 (9.1) 0.476
& ?1(Cigarette smoking), 8 (%) 26 (10.4) 37 (12.5) 0.615
T8 2 A (Principal components),
i te
T8 a4 0.0014 -0.0012 0.169
T8 842 -0.0002 0.0001 0.656
TR 43 -0.0010 0.0008 0.039
TR 844 -0.0011 0.0009 0.031
3} AL el (Rupture status), N (%)
H] 3D A &2 (UIA) 99 (39.6) - -
A 5=t = E(SAH) 151 (60.4) ] ]

[121]

[122]  *a: o] OBl = 20 (%) R Hf + BFEAE 1 g

[123]  *b:Pghe O el eb2 5)9] Bl Pt

[124] *c: T8 Q4T 4o EAHE T8 84 ¥A4S 33t 49

[125]

[126] AFd2: AFFHA ARF(GWAS) 23} 74

[127]

[128] & 9F 23 BdE SNP 7 & daety] A8 abrl ok &2 A
ek elt

[129] A, A7l A el 1004 &1e At R thzaoll A agk 1ol 4,
agh G, 21X S, &) 2 4714 952 2 A (principal components) S 3= §F
=, AAFAA A2 (genome-wide association study, GWAS)S -3, p-4L©]
1X105 v Rke] SFATA 1 e -& el A=, 2 3157] 2] SNP(indel 32 3hE
AESHAT(E 2)

[130] Lo 7 A]e 31571M SNP Z pairwise &1 ¥& 7 & (linkage disequilibrium)©]

0.8 1] 7Fel SNPE A A5HA

xﬂ XL_?,_ =] ;q]

CRSES

A A1 (genome-wide
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significance threshold)?! 5 x 108 1| FH&] p-g4L-& YEF = F 29711 ©] SNPE

Mo shgieh A8 E SNPE A 4 9l W& 37 E 290 71 A sk,
[131]



[132]

WO 2020/204313 PCT/KR2019/018408
20
[3£2]
H- A A} [ A1 A |SNP Z 3 22(cla|M/m| MAF® | ORe |L95¢|U95¢ | P |%&
$S) a Al
sl
2]
O
L=
)
/Kc-]d
PRDM |1p36.2 |rs6177513]intron C/A 10.16/0.10.32 |10.23 [ 0.43 |3.6E-1|0.4
2 1 5 41 3 2
GBA 1g22  |rs7582223|R535H C/T 10.33/0.1161.4(53.81483.6|1.1E-1|1.0
6 01 0 6 0 9 0
FMO4 |1q24.3 |rs3737926|F281F C/T 10.16/0.]10.36 (0.27 | 0.50 |1.8E-1]0.3
37 0 2
RNF14 |2p25.1 |rs6741819|intron C/T 10.13/0.10.25 |0.18 | 0.36 |4.0E-1|0.7
4A 37 4 2
FLJ459|2q37.3 |rs5962627 |stop-gaine |C/T | 0.13/0.|0.26 |0.18 | 0.37 |5.8E-1|0.7
64 4 d 36 4 1
LINCO |2q37.3 |rs7845814 |intron G/A |0.17/0.]10.24 10.17 [ 0.35 |3.1E-1{0.6
1237 5 4 5 8
SPCS3 |4q34.2 |rs1768818|intergenic [G/A |0.11/0.|0.27 [0.19 | 0.38 [6.0E-1|0.7
8 33 3 3
TCF24 (8ql3.1 |rs1128597|G141S C/T 10.1/0.310.19 (0.12 | 0.28 |3.3E-1|0.9
79 3 6 4
C9orf9 |9p22.3 |rs1235058|intergenic |A/G | 0.33/0. (2.43 |1.79 | 3.31 |1.5E-0(0.2
2 2 18 8 0
LINGO |9p21.1 |rs5694208 |intron G/A |0.1/0.0]6.11 |3.20 [11.64|3.9E-0(0.7
2 5 3 8 8
TMOD (9q22.3 |rs1052270|intron C/T 10.27/0.10.41 [0.30 | 0.56 |2.7E-0]0.1
1 3 42 8 5
SUSDI |9q31.3 [rs7946184 |intron T/C 10.13/0.16.92 |3.55|13.49|1.4E-0|0.6
0 02 8 5
LINCO |9q33.1 |rs4979583 |intergenic |C/T |0.41/0.|2.45 |1.82 | 3.31 |4.6E-0|0.2
0474 24 9 4
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OLFM |9q33.3 |rs7913476|A208T G/A |0.07/0. | 0.14 |0.09 | 0.21 |1.7E-1|0.9
L2A 6 37 9 6
MYEO |11q13. |rs7685587|intron C/T |0.16/0.|0.33 (0.24 | 0.46 [1.2E-1|04
1% 3 3 37 1 3
ARHG |11q24. |rs3713313|stop-gaine |G/A |0.32/0.|43.57|21.886.95(9.3E-2|1.0
AP32 |3 93 d 02 4 7 0
CD163 |12p13. |rs1385252|splice-site |C/T |0.31/0.|75.98|32.1|179.7|6.2E-2|1.0
L] 31 17 01 3 0 3 0
SLC2A (12pl13. |rs1181074 |intron C/A |0.14/0. | 0.25 |0.17 | 0.35 |1.4E-1|0.6
14 31 19 39 4 7
DRAM |12q23. |rs7964241 |intergenic |A/G | 0.35/0.12.49 |1.81 | 3.42 |2.0E-0|0.2
1 2 e 21 8 5
CUL4A [13q34 |rs7411582intergenic |G/A [ 0.19/0. | 6.25 |3.58 [10.90|1.1E-1|0.8
2 03 0 0
LINCO |16pl3. |rs1164680|intron C/T |0.28/0.0.45 (0.35]0.58 [4.8E-1{0.0
2130 |12 3 48 0 6
LOCI0 [16g23. |rs7586115 |intron T/C |0.02/0.|0.14 (0.07 |0.28 [1.3E-0|1.0
272408 |12 0 16 8 0
4
SCARF |17p13. |rs3744644 |E639D G/C | 0.18/0. [ 0.39 |0.28 | 0.54 |6.0E-0|0.2
1 3 35 9 6
MINK]I |17p13. |rs7283504 |intron G/A |0.11/0. | 0.25 |0.17 | 0.37 |1.7E-1|0.7
2 5 33 2 9
SLC47 (17pl1. |rs2440154 |intron G/A |0.28/0. [ 2.67 |1.90 | 3.75 |1.4E-0(0.2
Al 2 e 13 8 6
NAPA- |19q13. |rs5580058 |intron G/C | 0.32/0. [ 0.38 |0.29 | 0.49 |3.4E-1|0.2
AS1 32 9 4 3 3
DSCA |21q22. |rs727333 |intron C/A 10.14/0. | 0.26 |0.18 | 0.36 |3.7E-1|0.6
M 2 38 4 9
LRRC3 (21g22. |rs1169697 |P63P G/A |0.11/0. | 0.24 |0.16 | 0.34 |3.8E-1|0.8
3 23 35 5 1
SLC5A |22q12. |rs1173987 |intron T/C |0.21/0.|3.74 |2.43 | 5.75 |2.0E-0|0.5
4-ASI1 |3 78 07 9 6

[133]




WO 2020/204313 PCT/KR2019/018408

[134]

[135]
[136]

[137]

[138]

[139]

[140]
[141]

[142]

[143]

[144]
[145]

22

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

* a: M/m, 5= o © & 2 (major allele type)/+ ™ H & 2 (minor allele type)

*b: MAF, 2§l (9 &) 2 | 27(LE%) 9] U HH/-A A& {1 5 (minor allele
frequency)
*c: OR, 95% A% 740 2 P-ghe A, 48, w Ak, ey,
VA TR 02 BA F AT sty 897 $H6A 3
*d: ZF SNP2] 57 4 F-2] A (power)< $1-7]WHE] Genetic Power Calculator (
http://zzz.bwh.harvard.edu/gpc/cc2.html) S ©]-§-3Fe] 4 ¥ %151, 5171 <]
Db E S ARG T 5% S 0] W E W 0, th 2ol A 9] MAF, 714
a3 2o A 2] OR, D-prime 0.8; 1:1.182] 2 &) - th 2+ v & (P2
2961/ 33 2501 = 1.18), R 5X104 (A FF-H A fo =)o Bl 1 o9
H| &

* e: pairwise 91 ¥ B3 3H(LD, 2 < 0.8)° A LEFS 17 2] SNP: 157964241 2
1s56168082 (1> =0.81); rs2440154 X rs2289668 (2 = 1.0)

AdF, +9 5

q

=
[}

ol
NS

2

N' k
u\ﬂ e

]

A A 0 2 ARHGAP32 (11q24.3) el 91 81= 153713313937} ] & 5+
Ao M 7Hg oW g A& e 2 #(OR = 43.57, 95% A & -1t
21.84-86.95; p = 9.3X10?7) (1= 3), GBA - 2} ol 9] %] 5}i= 1575822236 SNP
E ¥ T F Aol oA Frer gk AHALE UEFH S (OR = 161.46, 95%
CI 53.86-483.60; p = 1.1 X109, A7] Wol o] A9 thzatol Ao "T" th g & &
WG Fatel Aol e s F g Aol vl 3 &7 Y THMAF = 0.01 vs 0.33). FE3F,
CDI63L1 -7 A} 3' B H & 5] (untranslated region, UTR) 2ol ¢ %] ¢t
1s138525217 SNPoll A o] "T" ) H & A& = &4 ety & &3} 2 7] (effect
size) S H. o] =THMAF 2§17/t 2+ = 0.31/0.01, OR = 75.98; p = 6.2X102).

T3 714 0 2 470 2] SNP[rs75822236 (R535H, GBA, 1q22), 15112859779
(G141S, TCF24, 8q13.1), rs79134766 (A208T, OLFML2A, 9933.3), rs3744644
(E639D, SCARFI,17p13.3)] R F7F41 91 1 4l 2~ SNP<! 1559626274 (stop-gained,
FLJ45964,2q37.3)-> A Dol 5 st whuld o) A 24 91 2154 4] A4 o]
-2 grolstgl o)

AR o7 wEwls wy ) yhelslo], GBA, TCF24, OLFML2A, ARHGAP32,
CDI63L1, CUL4A, LOC102724084, 2 LRRC3 5+ 2} Aol €] %] §F SNP+ 0.8

ol Aol EA A §-o A& VMW, RNFI44A, FLI45964SPCS3, LINGO2, MINK|
FA A Aol 9 X 8FH= SNPI= 0.7 WA 0.82] ZA 2] F9 Al S v = v, A7)
13711 ¢ SNPE o] &350 M-zl 7 o] W & o St AY IH o7&
st o f-838HA o] 83 4= St
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[146]
[147]
[148]
[149]

[150]

[151]

[152
[153
[154
[155
[156
[157

e e e e

[158]

[159]

23

Ao 3: 3A-ANE eQTL £
A7) A g of] 20 A A 86& SNP v}AH 2] 2o A o] vlg o 5 &2lsl7] 93
7 O

571H ¢l 7P 20 ;E’aPrEi 227070 o] MEE o8&
%%ﬂi(ﬂum@mﬂdﬂmﬂﬂﬂﬁ3ﬂ4MWﬂL%@Q%Qﬂ@
2Fo] & YEFA tHp < 1X10%). 7-A| 4 0.2 rs6741819 (RNFI144A, 2p25.1; p =
4.0X104)3= -4l 2A ol A 8tk H U AL(1757] A&, effect size = -0.36, p =
1.5X106) (5= 4A, B), 11052270 (TMODI. 9q22.33; p = 2.7X10%)3= 313} Z 2] o] A
ek 2 A E A Th2257) A, effect size = 0.42, p = 8.6X1019) (& 4C, D).

3, 156841581 (EDNRA, 4q31.22; p = 6.5X104)= 2] 5= (3 2 (3587 A2, effect
size =0.38, p=5.2X1012) F 3l o] =55 %] -2 3] P (X =) (33571 A=,
effect size = 0.21, p = 1.2X10°6) EFol| A 7 aF-2 A = A THE 5).

)=

<2. LOX(Lysyl oxidase) -3z} 2] SNP o] &3t = &9 F o>

AA A 1. AT A}

v 7| ol A WAL 8FA] 0 7 W d ¥ (saccular shape)S 2H= A o7 EolH
wE W AT 80T o, BAbar o] ghake] yo] R A v A T2 808 =
AR 7] He ol W Bz s e v e R g
TE A T RE At dxwe, S48 7Y, AW 3 v E
A St S o2 A A Al g FE 2ld s A4 AE Sl
Al s B2 2= AV W AR 29E5S R, A" EAER
AT A, 1, v w3 B A e T 2 A S
a2, T, AL L, F4, T 7Y ¢ oY MaE ayste] i
715& AESA el A7), AAGIE wg B 28 o), ' g
Ei= S0l g e s AEsiglh & 7= 23 A el
DA A3 o o & <5< E A TH(No. 2016-31).

A& A, w5 u 5 ghabaroll M, of A o 43= 4379(53.8%)°1 1AL, o AR =
57.1+ 129410t A5 0at 8 T2 417 (51.3%) 2 AP Al ekttt
W f1 A ek ddste], Ae S R (n =73, 91.3%)7F U3 o]

ZI5H Ak WA, n=15; Aalss ) £z A= 59, n=21;
At E W, n =252 FEE M, n=12. A THFI}F = A=
75%3(93.8%)°1 oW, A 18 Fd o] 7S o] gliz fAbz AATE F kb
a1, I, 1A LS R FA BAELS Folet v2A4 et
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[160] ARG 2. GHA7 HdFAH HAE P HAL

[161]

[162]  LOX fx1A 4] ©td 17| v @A 3t W7 0 7hsAd o AdaAd &
2] AEke], ol /3 2 o) o) 8 SNPinfo(https://snpinfo.nichs.nih.gov/)2] LD
TAG SNP A 2 d(TagSNP)Z - o] 2 2 F=(JPT+CHB) HapMap
tl] o] B] W] o] 2=(Phase 1)l 4] 1 3HE < & (linkage disequilibrium, LD; 12 < 0.8)&
283k 3, LOX {29 57+ 3-3H 7 Akololl 141§k 1071 2] B “L(tag)
SNPE A ESH AT A AU T 14 WA A EH T 21 FX).

[163]
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[164]

[3%3]
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SNP

Ak

rs2303656

5S"TACGCATGATGTCCTGTGTAGCGAATGTCACAGCGCAC
AACATTGTTGGTATAGTCAGATTCAGGAACCAGGTAGCTG
GGGTTTACACTGACCTGGGCAACACAAAGAGTTCCTCAGT
ATTTCTTTTTCCATAGGGCTACAATAAGGAAATTGTTAAT
GAGGACTTAGCTAAATCAAGCAGGGAAGGGATTTTAACT
TAAGTAAIG/TITGGTTAAACTCTGGAGACGTTATGGAAAG
AGACTGCATATTTTCCCCTGAAGTTCTTTAAAATAAGACA
GATTAGATTAGATTAGATTGTTTATAAATAGTTTGAGGAT
GTATAATTGCTTCCAATACCATGATTATTTAACATTTGAAT
CCAGAGAAGAGGGCCTATTGATCTGCAATATCAATATATG
ATATATTTTCAAAGGTCTTTACCTTTAGGATATAGTTTCCA
GGTTTTACATCTGTAATATCAATCCACTGGCAGTCTATGT
CTGCACCATAGGTATCATAACAGCCAGG-3'

rs3900446

a )
=

rs763497°

5S-GAGCATGCAACCTAAATCCCTCATATGCACAGTTCACA
ATGGGGTTCACGCTCATATGAGAATCTAATGCCATGATTG
ATCTGACAGGAAGCAAAGCTCAGGTGGTAATGTGAGGAA
AGAGGATCTTGGTAAACATGCTATTGTAAGTTTAATGTCT
CTACTCCCCTTCCGAGAACCCCATGTCTCCTTACTGGGAA
ACTTCAAGTCAAATGGTTTTAGGATTTACTGACAGAGGTT
ACTTGCTAGTATGAATTTGAGAAATTCATGGGAGGTACCT
CACCAGGAACCCAAAAAATGGAATTTTTGACGTGGGGAG
TGTCTGTAAATACAGATGAAGCTTCACTTGCTGGCCCACT
GCTCACCTCCTGCTGTGCAGCCCAGTTCCTAACAGGGATG
GTACTGGTCCGTGTCCTGGGGTTTGGGAACCACTGGTTTA
TTGAAAAGACATTCTGCTGGGTTGGTATGGAGCCCAAGTT
ATATTTGGGTTIA/GI:*CACATTAGGGACTACTTCTTGTGATT
TTGAGCCTAAATTATAATAAACTCTAGATATACACACCCT
ATGCCTATCAGAATAGTAATGAAGGGGTAAATGGCCCCC
AACACAAGTGGCAATGGTTTTTGGAATAATACCAAAAGC
CAACGAAATGTGATGGAGATTTACTGAAGCTAAGC[A/GT
TTAATTTTGGGGATAGGATGTTCTCGATGTAGGCCTAGAT
GTATGCAGCATCGTGTAAGGCTATCTATTAAAGAAGTCTA
AAAAATTCACTTGTGATATTGAGTCATAAAGTTGGTTTTT

15




WO 2020/204313

PCT/KR2019/018408

26

AATCCATTCTCAACAGACTCTCAATTT-3'

rs1004097
1

S“TCTAGCTCAGGGCATCAACAAACAGTACAAAAATGAGA
GTGCAAATGAATAAATAAATGGAGAATGGATGAATAAAT
TAAGGAATTATAAAAATTAAGAAAAAACTAATCTGTTTAT
TTAAGTGCAAATTATTTTAGCTTAAATTATAATGGTGTTCT
GGCGGTGGGGGTCGGGGGTTGGTTCTACTATAACCAACTC
CACACAATATGGGCCATAAAACCTGCCAGGTTTTCTGTGC
TGTGGGCATGTTCAGAAGAATGTATGTGACTCTGTTTTTT
CAGTGCTATCCTTTTGCTATCACAGGCTTCATCTATCTCTA
A[TIGTTGTGACAACACTTGTAAAGCACAGTCTCTGCTTCT
TTATGTAGAAAGTCCTGGGTTTTTGTATCAGGCAGAAATT
TCTATTAATTATGAGATTCTAGTATAGCTCTGCTATACCTG
TCTGTATGATCCAGTGGCACTGGTGGTTCTCCAGTGACAA
AGCAAAGCTGATGAGTGTTGAGTATCATTCCAATGGAAAT
AGTATTCTCATTGTTGGGAAGGCATAACTCAAGTGGCATA
TGTAATTATAATCTAGCACCCAGCAACACTTGGGGAGGTA
GTGC -3

16

rs1714877
33
rs3792801

b

S-AATAGGCAGAAACTGGACCAAAGCTAATCAATCAAAT
ATTACTGTCTTTAAATGTGACCATAGATCTTCATGTAAGG
AAGTGAAAATTCACTTATTCAAATCATAAACTACCAATTT
CCAAACAGTAAATTCTGTGAGGAGAAAAAAAAAAACTTA
CATAGTATCTTATAACTGAAAGAAGCCTCAGAGTCACCTG
GTCICI*GTACATTTTGTTTCAGTGAGGAAAATGAAGGAGA
GAGGGTACATTAACAGCACATACCTATTCAACTATTTACT
GGGTGGCTTTTACACATCAACAGAATGCTCTTAAATATCT
GGCAGGAAAAGCAATCAGTGAACTGATACATGATATGTC
TTCAGAGTCACACTCACTGCTGCTTACACAGCCACCAGAC
TGACCTGATGGCCTTAGGCAAGTTACACTTCCTGCTCAAA
AAGCTTCAGCCTCCCACTGCCTCCAGAATAAATTTTAGCC
TGCTCTTCAGGGCTGTCTTCCATCTGGCTCAACTTACTTTT
CCATCCTTTTTGTCCAACTCGTAACTCCACAAAATTICIPAT
GCTTTAGCCAAACTAGAAGACTTGTTTTTCCAAACATGCC
CTGCAGTTTCCTCCTGCCATGCAAGTTGCCTGTGACGTTG
ACTTGCCCTGGGCTTCCTTTCCTTAATGCTCCCCGGTGCAT
TCCCCAGACTTCAAGGCTCAA-3'

17

rs1051969
4

S-CTACATGAGGGGCTATTATCTCCATTTTATAGATGAGA
AAACTAAGGCACACTAAGATCAAATAACTTACCCAAGGG

18
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TATCCAGCCTAGTAAGTGGCTAAGCTGGTTTTGAGTTTAG
GTAATCAAGGTCCAGAGTCCCTGTTCTTAACTACCCCACT
ATACTCTCTCTCATACAGTCACTGAAATATGACATATTTT
GTTGAAGGGGTAAATGCATGACTAAATTGATGAATGCCA
CATCACTCCACTTGCTAAAATATTCACATCAATAAGTAAA
TGAATGICICTTCTACAGGCTGGGAGGAGAAAAATATAAC
AAATACAATCCTTGCTTTTAAGAATGTTATAGTCTAGAGA
AGTTTCCTCAGATTGGAGTCTGTAGGTATATTCTTGATTCC
ATTAGTTCTTCACAAAAAGTTTTAACTTGTATTTTTATTCT
AATAGTAATTTAAATTCAAAGTACATGCTAGATTCATTTT
AACTCAATACTGCCATTCAATTCTAGCAACCAATATTGCT
TTGCTGTTTAAGATCACTTTGGTCACCCAAGAG-3'

rs1800449

5'-
CCGGGACTGCAAAGCAATGTGAAAAGGAAGCAGGAGGG
GCCAGACGCGCGGTTTGCACTGGATTCCAGGGCTGCCACT
GCAGGCGCGTGGGGGAGGGATCGGATCTGCGAGGACCGG
GGCCCGCCGCGCCCAGGCAGCCACGTCGAGAAGCCACAT
AGCTGGGGACCAGGTGCACGGGTGCTTCCAGCGGACTTG
GGGGTACTTACCGTACTGGAAGTAGCCAGTGCCGTATCCG
GGCCGGTACCTGCCCCCAGGTCTGGGCCTTTCATAAGTAT
CGTAGTAGTTGTAATAAGGGTTGTCGTCAGAGTACTTGTA
GGGGTTGTAAGGGTCGTCGCCCACCATGCCGTCCACGCGG
CTGGGCGGCICIGCAGGTTACTGAGCGCAGGAACTTCTCCC
GGCGCTGTCTGGTTCTCCGCGCGCGAGGCGCCAGCTTCGC
GGGCTCTAGATGTCGAGTAGCCAGCTTGGAACCAGTGAC
GGGCGGTGGGCCTGGGGCGGCCAGCGGTGACTCCAGATG
AGCCGGCCGTCCGCGTTCGCGCCGCGGCGGTGCGGTTGTC
GCGGATCAGCAGGATCGGAGTGCGGGGCTGCTGGGCGGA
GGCGTTGGCTGCACCAGGGACGGCGGCGCCCGGGTCCCG
GCGGCGCTGAGGCTGGTACTGTGAGCCCAGGCTCAGCAA
GCTGAACACCTGCCCGTTGTTCTCCCATTGGATCTGC-3'

19

1$s2956540

5
GATCTGGGCGGGAGTCAAATTATAATGTCCTTTTACAAAT
TAGGGTTTCATATGGAAATACTGACATAGATTTTAACTGA
CACGCATTTTCCAATGATAAAACATGCAAACTGCTTAGTT
CAGCACTACTTTAAAAAAATCCATCCAAACAACATCTGAC
ATCAATTATACTGTAGATTTAAATATATATGTGTGGAGAA

20
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AGAAATGGTGTCCTTCTGCTCTTATTTGCATTATTAAAAG
AGGCAACTTTTTAAAGTGCTTTTAAAGAAACTTATTTTTCC
TCCATTTGCTAACCIGICAACCACTATTCTATTTTCAGCATA
AAACAGAAGGAAGGAATGGTTTCACAGGTGAAAAAACAG
AGATATCTTTTTTTACAGTTATTTACTAAGCCGGTTAAGG
AATACAGAATGGGTGCATATGTTGTCAACCATTCAGACTT
TTTCAGAGAGTAAATTTTTGTTCTTCATTGTGGACTGTAAC
AAGGACCCACACTGACCTGTGATC-3'

rs3853401 |5'- 21
CTACCCTTTGTCACACATGCTAATGAAAAGCTTAGTTGAT
TTTCACTCTCCTTCATTTCCTCTAAAATCTCTCTGGCTTAG
GACTCTGTCAGCTGAAAAACAAACATGTGGCTACCACATT
TGGGGACAATACAGTGTTTGCAAGCCCTGCGGGAGATAA
TCTAGCCACACATTGTGTTCCCTGTTCAATAACAAAACTA
TTATTCACAAAATTGGAGAAACCATAGTTCCTTTCCACTC
AAATCTGAGATGATAATGATGATGACAATAATAATAATA
AGCCACGGCTACATCAAGATACAAACAGCTTTTTTTGCTT
TGATAAGATCCACAGCTGATTTCACTTTTGACCATGAGAT
TTTCTTCTCLIGITGAACAATTCTGCAGTATGTGCCATAAGA
GAAGGGAAGGAATGTTGCTAATTCTTTTTTTGAGTTTCTA
GCCCATCAATATCAAATCTTTAAATGGCAATGTCTGGCCC
ATTGGCCAAGAAATGAAAGTTGTTGTAATGCTATGTTCCT
GGTATTTGTTAAATACATTTATTTTTGTAGGACATTTCACA
TAAATGGAAAACAGAAAGCCGAAACCATAAAGCAGGGCC
TCTGAATTGCAGAAGCCAGAACAGTAATGCCACATTCAA
AGCAATCAGGTTCAAGTGTAAATTCTTTTGTTTGAGGCTC
AAGAAGCTCATACAAAGCTTG-3'

[165] 1070 2] Bl =2 SNP2] &4 28 -2 (genotyping)S A 8, HiGene™ Genomic DNA
&l 7] E(BIOFACT, WA, g5 o] &3lo], 9 g A} 160 9] & x
Yol o 2 RE Al DNAE #3130 T 107] 9] SNP Zefo] &= Zefo]1-3
v.0.4.0 3= 2 71 ¥ (http://bioinfo.ut.ee/primer3-0.4.0/)& AF-83Fo] A A = o,
AAE Zetol = 5h7] i 490 VR AT

[166]
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[167] [3E4]

SNP ZglolH Sk IR S
12303656 | AHeFA |5 CGCATGATGTCCTGTGTAGC-3'5-TGGC| 2223
u}3} TGTTATGATACCTATGGTG-3'
rs3900446, | A4 |5 - CATGCAACCTAAATCCCTCAT-3'5-TTG| 2425

rs763497 ety AGAGTCTGTTGAGAATGGA-3'

rs10040971 | A¥raFed | 5-AGCTCAGGGCATCAACAAAC-3'5-CTA | 2627
Flaeis CCTCCCCAAGTGTTGCT-3'

rs17148773, | AHraFa [5-AGGCAGAAACTGGACCAAAG-3'5-AGC| 2829

r$3792801 ety CTTGAAGTCTGGGGAAT-3'

rs10519694 | ¥k (5 CATGAGGGGCTATTATCTCCA-3'5-TTG| 3031
Flaeis GGTGACCAAAGTGATCTT-3'

rs1800449 | A¥FeFA |5 -GGACTGCAAAGCAATGTGAA-3'5-GAT| 3233
Flaeis CCAATGGGAGAACAACG-3'

12956540 | AWske] | 5-CTGGGCGGGAGTCAAATTAT-3'5-CAC | 3435
Flaeis AGGTCAGTGTGGGTCCT-3'

rs3853401 | AHaFA | 5-CCCTTTGTCACACATGCTAATG-3'5-GC| 3637
u}3} TTTGTATGAGCTTCTTGAGC-3'

[168] A7) 3 42] o] 9} Solg™ 2X Taq PCR Pre-Mix(Solgent, th A, =) &
183te] T a4 AA-PCRYS BT o u] WA 95°Ce) A 53Rt
T 3L, 95°CoN M 3037k WAL, 63°Ce] A 30Z:3F o d ¥, 72°Coll A 1%%E
A, 2 72°Co) A 533t A F A o] 34Afol F FA QT 1.5% of bR A
471 @&l olal 58 Fi-& &I8kaL, Solg™ PCR A 7] E(SolGent, T A,
gk G Al eF F, ABI PRISM 3730XL 2] 7| (Applied Biosystems, 74 &] 3£ 1o},
USA)yell of 8 2t M & A4 a3t

(o]

X

[169]

[170] AAA 3 FA Y

[171]

[172] A A7) 2 (Kruskal-Wallis) A A& 43081, = &4 5 3Hx} 80d 2

)z 80 Akol o] Bl f-d A Q1zbol] T &k 2fol & F7F T}, 9 J AL,
W AFR[(OR)E F4338H7] Al W& 7 LOX A A 24 = LOX f3 2}
2ol 912 8H= 1070 2] SNP Akol o] i & #A| S H7Fstr] Y&l =3 = ot
[173]  F& A A, F9 5 Fdol & ¥ 597 F Aol o LOX fd=te] f74
QS WA ) gk h-19] A E(hi= SNPO| ol whe} Sefol o ¢ 5ol A
e A A e )5 e, A2 Jhol-AlT BAE S
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[175
[176
[177
[178

—t e e

[179]

[180]

[181]

30

A A& -Eol 4 A HA & AR e U 2= A4S Fasto] 5wl 799
frolgh A A A AASTE 7] A A 107] 2] SNPE AF-&-3tod
7hg ek 2319] 0.01 vIRFe] wpol A A Y IS(MHR)E 2= dAY 725
Al o] &t oA o

@ SNP 2 A A8 A dell A 22 0.01 L 0.0012] tFF Bl B L A A
8 pake Al 5, 23 24 (Bonferroni)- g € 2] & p4l= 0.005 V] RE B
20x 104 W2 HZ3lt). 7w R @l P42 STATA 22 ESof

v.11.2(Stata Corp., College Station, B] A} 2, 1| =)ol] o] 8] =8 = AT}, /-4 A
58 (genotyping call rate, GCR), 7}o] ] o] & 52 A} 11 5 (MAF), 3FU]-1}Ql 8 1
3 & (Hardy Weinberg equilibrium, HWE) pgt 2 48 LD(pairwise LD)E 3 7}3} 7]
913l Haploview v.4.2 (https://www.broadinstitute.org /haploview/haploview)E
ARg3to] 1070 2] SNPell thgt &4 #e] AA S T oh A 2

Aduj A E o A4S PLINK X 2138 v.1.07(http://zzz.bwh.harvard.edu/plink/)S
ARg3te] A 8ol

AN e 4 BYd] AT HE Gl 4R ARM AE

71 A A el 2004 A EE 107 9] X5 SNPE, 8 o] A 5, kg
T2 EFE(GCR), mhol Y th | d A HIS(MAF):= 0.01 23,
5 e

" (HWE) p#h2 0.05 23}, 48 A #E 79 (LD)2 0.8

1071 2] SNP % 370 2] SNP(152303656, 153900446 2 r5763497)= & &9+
SAASZ Fol gk AR S HAHp <0.05)(%E 6). 271 9] SNP(1s2303656 2
1s3900446)+= 2 2 H-BAH 7o FF(p < 0.005)° =T} rs39004462] C
o E A= Hsm o] f o] FrbstiA 7HE wrefvl et h s AaAd &
HATHOR =20.15, p=4.8 T 10%). BFTh &, 1s23036562] A T & F 2 #}+=
HeWFol B aart Jdar, Aol A= W EHA #HE s X gk thp =
8.2 T 104). 1s7634972] G & §- A= 2718 WE5WF 9o AaAe
Kol FATHOR =2.26, p=0.009). "L 1}, o] 9] F-Alo| A oWl {5 7Fx
80™8 o] &2} T W5 9t d 7 A FE SNP= §l A ThHp > 0.05).

A A S Aol gk U 2~ A A, 457 9] Setold X -5-(SNP
A E)oll A A A 24770 A& T2 F 13670+= 0.05 1] 7+e] M2 A pihs
HAom, 17709 A E 2 H s Fel Al A Add & BA 2 p<
0.001, 5 7). 1070 2] SNP &1 A &8 23} 5 39004463} 157634972 CG 282
e SNP - A(MHF = 0.113, A4 p=1.3 T 1054 72 ¢ A#Ad S Bt}

©d SNP ¥4 ol 4 671 2] SNP(rs10040971, rs17148773, 1s3792801, 1510519694,
152956540 2 rs1800449)7} = 4 © & A7 o] gl &= AR o] & SNPE
152303656, rs3900446 1= 157634973 =31k A A & = dajA S
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[182
[183
[184
[185
[186
[187

e e e e

[188]

[189
[190
[191
[192

— e e

[193]

31

B2 ol A R FTh(6.57104<p<7.57104).
<3. SOX17(SRY-box 17) + A A} 2] SNP o] &3 H 597 Ak>

AN 1 AT A}

T 7l E A A ol A AR 814 0 5 W (saccular shape)S ZE =
Ao glyl W e 2t 1879 3, o] Fhae] vro] E A 1}

A | ozt 372788 BRI vhE A E 2T e] Bl &2 1:29)). 4]
54%@%'_0]]}\1, H(;—?r_ﬁg o= 3]]1-?__]} ]I/L/H Euﬂ E' 1:'1 ﬂ/\]—ﬂ El= xﬂ Oﬂ/ﬂ
TuRE AL xS, T4 /Y, TN S e AN T g
2 NAA ASS A FE Ak = A AAES 98] A3 v &Y
EE= A 3 @R 29Es w2 A" $AE2 AT A4, A5,
H ot o s = At 83 42 1 T4, 18sh B, 1 X8 F
<, TR 7S5y 5 oy A4E agsle] o1 V| E S AESIT
ST A7), AA AW =3 e T £dh, B S (d B )l o gt
Az HEE AES AT B T E 231 AN B A Ale A
o] 3 % ¢1% 2 T} (No. 2017-9)

AE A3 H e i 820" 2 g2 atol A, oA = 247 10878 (57.8%) 2
21273 (57.9%)°1 L, Ho 182 24 2F 582+ 11.54] 2 56.9 + 14.2 loﬂﬂr(P—
0.305). 18, Wi, AP F 2 FA G E 3= v E A E2 F
Zholl A th=A] Gtk | F9al &8 F4- 9578(50.8%) 2] $H=}ol] Al A
el 595 9 X9 g ste], AEE-E W F(n = 167; 89.3%) 7} tF2-1}
7“31 Z15H Ak WA TN, n=34; A5 5w L= Ao 59, n=39;

ST, n=56; 2 TulEFW n=38 ¥ AF EA HFF
7?3?—% 2 A=A &kt
AA A 2. AV ¥ e 2 FAL

SOX17 A} o] ¢l 7] b A 7 ¥ 5w F{ Iy 7hsAd o A&
ZAFeE7] fake], Eobalolel R fiQl 24 Jow A4 H o] H 9
GWASZ2E o] Aol Hi1% SNP 570 (rs1072737, rs1504749, 1510958409,
1rs12541742 % rs9298506) 5 A &SI TH3E 59 A EHE 38 WA A Z 42

#Ax).
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SNP

Ak

o (2 n@ x

rs1072737

5.
GACATGGTTTTGCCATGTTGGCCCGGCTGGTATCAAACTC
CTGGCCTCAGGTGATCCACCTGCCTCGGCCTCCCAAAGT
GCTGGGATTATAGGCGTGAGCCACCGTGGCTTAACCTAA
ACTTCTAGATATGAAAACTATAATGTCTGAGGTGAAAAA
TAGACTGGAGGAAGAAAAAGGCAGATTGGACATTGTAG
AAGAAAGGCGAGATCAGTGAAATTAAAAGTGTGGCAAT
GAAAACTACCCAAAATAAAACACGCAGAAAATAAAATT
CCAAAAAATGAAAAAGCATAAGTGATATGTGGGATAGTT
TCAGTGGCCTAATACIA/CITGAGTAACTGGAGTCCCTGAA
GAAGAAAGACTGAAAAATATATTTTTAGAAATAATGGCT
GAAAAATTTCCAAACTTAGTGAAGCTATAAACCTACAGA
TCTAAGCTCAATGAACACCAAGAAAAATAAACATGAAA
ATAACTACCCCAAATTACAGCATAAGTTACTAAAAAACA
ATGACAAAGAGAAAAATCTGACAGCCAGAAAATATACC
CGTATTACATCCAGAGAAACAAAGATAAGGCTG-3

rs1504749

S“CGTGCTGGCAAACTTGAAATCTGATGAACCCACTACCT
TCACTACACTCACTGTCTGGTCTCTCTCAGGTAGCTGAGG
ACTGAGAAACACCCCAGCCAGGCAGGTTGGGGTCACTAT
AAATTCACAGTCACCAACCACACATGGTGCTCTGTTTGG
CTGGCCATCTCATTATACCTGTCTGACTTGCTTACTGTCC
TGCCCTCCGAAAAAGCTTTTCAAACACTATCTCCTTCTGC
CTCAAATGTIAITCACCTCCCCCTCAATGACTTTGCTTCAT
ATGTGACACAAAGAAATGTTAATACCAGCCAAGACCTTC
CTCAACTTCCGGCCAGCAAATCTGGAACACAAGCTGCAT
CTGTCCTGGTTTGCCTCTTCTCTCTTCTCGTTACAGTAGA
GTAGCCATTCCTCTTCTAAAAAACACTGATCTCCCATCCT
GCTCTGGACATTAAAGTACTGAGAAGTGGTTTTGTGTTCC
CAGCAATATGGGAGTCATTGG-3'

39

rs10958409

5"AAGTGATCCACCCACCTGAGCCTCCCAAAGTTCTGGGA
TTACAGGCTTGAGCCACTGCGCCCAGCTATAACCTTCAC
GTTCAAAGCACTCTCCCATCTATTATTAAGGCCTCTGAGA

40
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AAATCTCCTTTTTATATATATTCTCAAGTCAGAATTATTA
GTCTCCATCTTTCATCTTAGTCTTCTTCAAATACCAAACT
CTTTACTAAGCAGTTAGACACAAGTAGTTTCACCAGTTCT
ATCACTCAAATACGGTTTCATAAGTTCTGCCTAGTGATTG
CCCATCAGAGGGGATATGGATTTIGITGGGCAGGAAATAG
AATAGAAACCTAACTCTAACTCTTCTGTGAAATGTAGTG
TTTAGGTTAATATTCTTCCTTAACTGCCATCTGCTTTTTTT
TGTTTGTTTAACACTTTGTCCAAATCTCTCAAACCTTACA
CCGCAGAATCATGGA-3'

rs12541742

5-GCTTTCATGGTGTGGGCTAAGGACGAGCGCAAGCGGC
TGGCGCAGCAGAATCCAGACCTGCACAACGCCGAGTTGA
GCAAGATGCTGGGTGAGTCCGAGTCGCAGACCCAGGCG
GCCGGGCGCGCTGGCGCGAATCGCTAGGCCGATTTCTTA
AACCCCAAACTGTTCTTTGCGAGCCTGACGCCCAAAACC
AGGGGTGTGTAGCGGCCACGTCCTTTCTTAAGGCTCTGG
GTTCCICITTCCCGCTTCCCGCCCTCCGACCCTCCAAAGCA
GCTTTCCGCCTTGCTCTCCGGCTCCCGGATTCCCCAGGTG
GCCGGGGGCGCGGGTCCAACGGCTCTGGGAAGGCGACTT
CCCGGCACCTCCGGGCGGCGCGAGAGCACCCTTGGCCCT
GAACTGGGCCGGTTGTGTCCATCCCTCGACCCCTTCCCTA
GTTAGGTGTCCTTTTCTGTTTTTCGAACGACCGGGTGATG
GGTGAGCGGAAAGCCGCTTCCAGGAGACCAAAAGAAAG
GGGTGCCTTTAGAGGACGGGTGTTCCCCAAGGGCTCGGA
CTCAGGAGTCCCAGATCTCCCTC-3'

41

rs9298506

5.
AGGTGTACCAACCCCAGACACTGGCAGAACGCTCTCTTT
ATGTAAGACCTCAAAATCTTACTGGTTGGTGTCTGCTGAC
TTGTTTTTCTCTGTTATCTTGCCTGTCTGCAGTGACAAATT
CAGTGCAGCTCTAACTCATGTGGACAGGGAGGAAATGAT
TCTAGGATTGAGGACTTAAGGGTGTCTGGAAGAGAAGAG
AATTGTTTTGTTTTGTTTTGTTTTGTTAGTTGTTGTTTTCCT
CAGACAGGACCTTGTCAIAICGCTTTCAAATATGTAGGCT
GTTTGCTGTTTCCTTTATGTTGGTCCCTGAGAAGGATCTG
CCCTTCTACCCTGTTTCCCTGGGGGGTGTGGACAGAGCCT
TTGTCTTTGGGGAAGGGGGTCATCTTGGGAAAAGGAGAA
CAGGGCATCCTGAGGACCTGCTCCGTCTAAGGAGAGAAA
GCCGAACAGATGGCAGCTGCCACGCAGAGGGCACTTTGT

42
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[196]
[197]

[198]

[199
[200
[201
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AGGAACTCTGGCTGGAGCAGGCTTCCTGCGCTCCAATGC
CAAATCCTTCCCTTC-3'

5701 2] SNP2] f 7 A3 -4 (genotyping)= A 3ll, HiGene™ Genomic DNA >~ 51
7| E(BIOFACT, th A, &=1)& o]-&-3to], ¥ g4} 5597 of i P o 25
A% DNAE #3131t} 5701 9] SNP Zefo] v = Z o] -3 v.0.4.0
3z 22 71 Y (http://bioinfo.ut.ee/primer3-0.4.0/)& AH-&-3lo] A A ¥ slow, dA €
szefol = 7] & 60l LEF AT

[3%6]
SNP ZglolH Sk IR S
rs1072737 AYrekad | 5 . GACATGGTTTTGCCATGTTG-3'5'- 4344
Flaeis CAGCCTTATCTTTGTTTCTCTGG-3'
rs1504749 AYrerad |5 . CGTGCTGGCAAACTTGAAAT-3'5'- 4546
Flaeis CCAATGACTCCCATATTGCTG-3'
rs10958409 | AW3FS |5-AAGTGATCCACCCACCTGAG-3'5'-| 4748
Flaeis TCCATGATTCTGCGGTGTAA-3'
rs12541742 | AHrare | 5-GCTTTCATGGTGTGGGCTA-3'5'-G 4950
Flaeis AGGGAGATCTGGGACTCCT-3'
r$9298506 Aurarad | 5. AGGTGTACCAACCCCAGACA-3'5' 5152
Flaeis "GAAGGGAAGGATTTGGCATT-3'

7] 3 62 o] 2} Solg™ 2X Taq PCR Pre-Mix(Solgent, th A, =) &
g3to] FHEL AHESPCRIS FAFATE. o] WY& 95N A 5271
Z2a) w9 31, 95°Ca] A 303 7F BIA 63°Col A 3032k o] U ¥, 7200 A 15-7F
17, 2 72°Cel| A 5R1F A E A o] 3axtol el ¥ Lt 1.5% ob b 2 A
A7) sl ol 55 di & Felshal, Solg™ PCR A A 7] E(SolGent, A,
32 A A 3, ABI PRISM 3730XL ¥-4] 7] (Applied Biosystems, 71 €] £ 1] o},
USA)°ll 28] 7k M d& #4330

AA 4 3. FA A

A%, A, S e, A F R FAe) e A5 FA 1878
2t 3727 2] 2]l & Hrbaly] Y&l e 2 2] ¥ 3] H-Ad(Univariate
logistic regression analysis)e T3 Tt AREshE A 2 Ell & 5744 53 A&
el 3ol A ¥ B 5.9k SOX17 #-704 @A Abol o] 541
Al =3 = o] 95% N = FHCH I -5 H(OR)E FAH Atk 755 24 ol A
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G2 s vl whE H SR Ao i sox17e] 7 A adE
AT A A D g R 4S8 Stata 11.2(StataCorp LLC, College Station,

TRt 7 AHE -5 (genotyping call rate,
GCR), v}ol ] t -/ A Hl =(MAF), 5} t]-v}1 ¥ 1 33 & (Hardy Weinberg
equilibrium, HWE) p3k ¥ *4'H LD(pairwise LD)E 3 7} 5} 7] 91 3ll, Haploview
4.2(https://www broadinstitute.org/haploview/haploview) & A}-83lo] SOX17 A 2}
A 3= SOX17 - A el 118 570 2] SNpell o g 2 dhe] A=
TSt AR 2 A A A3AdS PLINK 227130
1.07(http://zzz.bwh.harvard.edu/plink/)2 A}-83Fe] F418}S1 o,

AN 4. DI RS HFAFoe] A AnMel HE

=3 o] AA F, 7] A Aol 2004 A EE 57 2] SNP % 470 3= eEA g
F AR E-F7E(GCR), Pholy ol {4 A W1 = (MAF)R= 10% %7,

StU]-nkel v 1 H 3 (HWE) P#k-2 0.05 23, 2E A 927 3(LD)2 0.8
At} SOX17 FAAe] QAER o) 93} 15125417425 SFr]-vpelv] 1
H H(HWE) W30l & A7 Al 3ol A A&ttt

471 2] SNP 5= 2.2 17] 2] SNP, = SOX17 F-A#}2] 5-H] ¥
A (5-UTR) . ZHH F41kbe] 7 A Aol %] % rs10727372] vlold C
O H - A ApRro] s o) A A o= fro gk A S B YITHOR =0.69,
95% CI = 0.49-0. 96, P = 0.03) ()= 8). o] HE& FHe

{

PN'

Hel 24 JdE £¢eh=
A o ¢) vl adte] v &1 2715 YEebith @2, OR = 0.69 2 OR = 1.02).
T4 B Ao A 47] 9] SNP 5 T 7 91} A ¥ SNPE= Q1T P> 0.2, &=
9).

7144 Abgolvt B4 542 WS @nd thE TAHe Jriz A"
S QIohz A% ol 8% 5 & Aolh, ol st BRIstel, o] gl A 7] 4
A5 2E Wol A al A 2Ql Aol §4 2l o] ohdl Ao
olsfafokmr At ¥ o] WA Y] AAF ARk F sk 5
Ay glel olnl 9oae] 1eln 1 S Ao RNE RENE RE WA B
WE Pej7h 2 el W ele) makuli= Aow a4 Holof dr}
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T
[d7-3 1] GBA(Glucocerebrosidase) - A 2] W &4 7] t}3 4] (single nucleotide
polymorphism, SNP)$! rs75822236-8- 3 §3}=, & W 7 X8 SNP v}
ESeE
7821 ALl lofA,
7] GBA -7 21| SNP?I 15758222367 A €& 19] 2611 A
TEU LBl =S E9EhE A9, HEM T X ekd SNP v 24 &
87331 Aldel oA, BV 2=
1) TCF24(transcription factor 24) A Z}2] SNP<! rs112859779,
2) OLFML2A(Olfactomedin Like 2A) -7 A}2] SNP¢! rs79134766,
3) ARHGAP32(Rho GTPase Activating Protein 32) 7% A}-2] SNP¢!
rs371331393,
4) CD163L1(CD163 Molecule Like 1) -7 #}2] SNP<I rs138525217,
5) CUL4A(cullin 4A) # 2}2] SNPS! 1574115822,
6) LOC102724084 - % 2] SNPS! 1575861150,
7) LRRC3(Leucine rich repeat containing 3) -7 ZF2] SNP<! rs116969723,
8) RNF144A(Ring Finger Protein 144A) -7 A} 2] SNP?I rs6741819,
9) FLI45964 71 AF2] SNP<! 1559626274,
10) SPCS3(Signal Peptidase Complex Subunit 3) -7 A} 2] SNP¢!
rs17688188,
11) LINGO2(Leucine Rich Repeat And Ig Domain Containing 2) - 2}-£]
SNP<! 156942085, 2
12) MINK 1(misshapen/Nck-interacting kinase(NIK)-related kinase 1)
F A AFe] SNP?I 15728350452 o] Fo X ol A A Bl = Bff o] 4+ ¢
SNPE F7t= 3E39F8h= 2191, 5597 X1d-& SNP w7 =4 &

[7d 13} 4] GBA A 212 SNPQI 15758222365 A% iz X3 = 9= AA &
e, Heua i 2AE,
(7913} 5] A4ske] QoA V] 2

1) TCF24 £ 2F2] SNP¢I 15112859779,

2) OLFML2A f % 2} 2] SNPQ! 1579134766,

3) ARHGAP32 7z} 2] SNP<$! 15371331393,
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