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7] (rs1890109) ;
3) AEWs 3¢9 10194 937](rs310279)

2 PR 2ol AeE sht olge] HAAV A (NP) TAE TS A, B,

AT 11

AT 1000 oA, 7] WHE B) dAldA AAE 47 T, 4] ADAaE 19 10184 2719 fArE el
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WA (atrial fibrillation), Ei= 7|4l A% (heart valve) X|3&S WediaolA de] A= E 3§

aAelet, 2y, &3t XmHo] v FaL, &F-wbE WollA 1EZT Bk ofye}k JRA| 7F Aozt Z oF

Folu=, 9ude] kS EUHEY] 3l ‘xj%% o] A=l g}, #Al, o HE&EFE 1FsE =
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X 1
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7D

FRAS1 rs4386623 | CTCACAACCAAGTCAGTCCACTTGTTGTCTCTGAACACAACTAGCTTACTTCAC 1 G == A
CACCTTCGGTCCCATATGCCCACCCCCTCCCTGCCGCAACTGCCATGCAGTTGT
CTCTGCCAGTCTCTGTCCCTGACCTCCTGCTAAAGCCAGCTGTCCCTGGCTAAC
CCCTTCCCATTTAACTGAGGCTGTCCTGCACTGGCGTGC

FAMO5C rs1890109 | AATGGTTCGTGGGATAAACAGCTGGCACTTGTATCTAAAA 2 AEEG
CCTAGATTGGTTGCATAAACACCATGGCATTCTGAAGTTT
TGGTTTTGATTGACATTGGCAAGATTACTGTGTGTTTAATTTTCTTAAAGCTGA
GCACTGTGGTGATGGGTTTTGTAATTCAGCATAATTCTTACTGATAAGAAAAAT
AGACCTGAATGTT

NKX2-6 rs310279 | TTTGTGAGGCCTCCCCAGCCATGTGGAATTGTGAGTCCAT 3 AEsEG
TAAACCTCTTTCCTTTATAAATTAGCCAGTCTCAGGTGTG
TCTTTATTAGCGTGAGAACAAACTAATACAGAGTTCATTGCTATGGTGGAGGGA
AAGTTTGGGGGACCCTGGCAAAGAGAGAGCTGGGGCTGTGTTTTTGCTTGGCAG
AGGGGGCATGCTC

VKORC1 rs9934438 | GGACTGTCAACCCAGTGCCTTGGACCCTGCCCGAGAAAGGTGATTTCCAAGAAG 4 G == A
CCACCTGGGCTATCCTCTGTTCCCCGACCTCCCATCCTAGTCCAAGGGTCGATG
ATCTCCTGGCACCGGGCACCTTTGGCCACGTCAGGATTCCATGTCACTGACCCT
ATCCTCCCCTCTCCCCAGACCAGGCCCGGACGTGGCTAC

GABRB1 rs117496075 | TGCCACTGACAGAGAGTCCTTCTTCAGCTAGAGGTAAAAATCTTAAAAGTGTTA 5 G == A
AAACATTAGAGAGTTAACACGTTGGTGTGAATAAGTTTTAGTCAAAGTGAAAGT
GAAAGCATTAGACTAGTTGCAGTTTCAATGGTAGATGAAATTCAAAGGTCAAAG
TACCTAAAAATTGAGAGGAAATGCAGCTGTGTGGGAAAC
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71 dLA7IHEE F97F 6 AF-(HE ARkl AG B 66l ), A A-(HE FdAbel A

& 39 10194 A717F A e 62

AL Aok, FAAOR, 7] AEHE 39 101 Hd H °ﬂ71<r5310279)4 vﬂz}
S-o wE et FA ] & oz dFde= AY F Adrk. 2
AR GO AS-(HE FFARA AG EE GG A$), A A-(HE 3R
FA o] S HAor 45T & Q).

g F@d oA, 37 *1?3‘34 o 19 1014 971(rs4386623)7F AQl 725 (W FAFelA GA v AAQL
B9, A7) S dide] S A &% 7.5 WA 12,5 mg/dayd F dew, FAHSRE 7.5 WA 12.5
mg/day, 7.5 WA 12.0 mg/day, 7.5 WA 11.5 mg/day, 7.5 WA 11.0 mg/day, 7.5 WA 10.5 mg/day, 7.5 W
A 10.0 mg/day, 7.5 WA 9.7 mg/day, 8.0 WA 12.5 mg/day, 8.0 WA 12.0 mg/day, 8.0 WA 11.5 mg/day,
8.0 WA 11.0 mg/day, 8.0 WA 10.5 mg/day, 8.0 W*] 10.0 mg/day, 8.0 WA 9.7 mg/day, 8.5 WA 12.5
mg/day, 8.5 WA 12.0 mg/day, 8.5 WA 11.5 mg/day, 8.5 WA] 11.0 mg/day, 8.5 WA 10.5 mg/day, 8.5 W
A 10.0 mg/day, 8.5 WA 9.7 mg/day, 9.0 WA 12.5 mg/day, 9.0 WA 12.0 mg/day, 9.0 WA 11.5 mg/day,
9.0 WA 11.0 mg/day, 9.0 WA 10.5 mg/day, 9.0 W*] 10.0 mg/day, 9.0 WA 9.7 mg/day, 9.5 WA 12.5
mg/day, 9.5 WA 12.0 mg/day, 9.5 WA 11.5 mg/day, 9.5 WA 11.0 mg/day, 9.5 WA 10.5 mg/day, 9.5 W
A 10.0 mg/day, 9.5 WA 9.7 mg/day, 9.7 WA 12.5 mg/day, 9.7 WA 12.0 mg/day, 9.7 WA 11.5 mg/day,
9.7 WA 11.0 mg/day, 9.7 WA 10.5 mg/day =& 9.7 WA 10.0 mg/day & Ut}

A FdoAo] oA, F7] AEHE 19 1019A E71(rs4386623)7F G A5 (5 FAR A GG AS-), &
7] dEF e o3 1 §FS 4.0 WA 7.0 mg/dayd 5 e, FAFHOCR 4.0 WA 7.0 mg/day, 4.0
WA 6.5 mg/day, 4.0 WA 6.0 mg/day, 4.0 WA 5.5 mg/day, 4.0 WA 5.39 mg/day, 4.5 WA 7.0 mg/day,
4.5 WA 6.5 mg/day, 4.5 WA 6.0 mg/day, 4.5 WA 5.5 mg/day, 4.5 WA 5.39 mg/day, 5.0 WA 7.0
mg/day, 5.0 WA 6.5 mg/day, 5.0 WA 6.0 mg/day, 5.0 WA 5.5 mg/day, 5.0 WA 5.39 mg/day, 5.39 WA
7.0 mg/day, 5.39 WA] 6.5 mg/day, 5.39 WA 6.0 mg/day %=+ 5.39 WA 5.5 mg/dayd o AUT}.

A el o)A, 7] AdiE 29 101HA A7) (rs1890109)7F G A (N FAAlA AG =& GG
B9, A7 A5 dide] o3 {74 &% 7.0 WX 12.5 mg/dayd F oH, FAFSE 7.0 WA 12.5
mg/day, 7.0 WA 12.0 mg/day, 7.0 WA 11.5 mg/day, 7.0 WA 11.0 mg/day, 7.0 WA 10.5 mg/day, 7.0 W
A 10.0 mg/day, 7.0 WA 9.5 mg/day, 7.0 WA 9.04 mg/day, 7.5 WA 12.5 mg/day, 7.5 WA 12.0 mg/day,
7.5 WA 11.5 mg/day, 7.5 WA 11.0 mg/day, 7.5 WA 10.5 mg/day, 7.5 WA 10.0 mg/day, 7.5 WA 9.5
mg/day, 7.5 WA 9.04 mg/day, 8.0 WA 12.5 mg/day, 8.0 WA] 12.0 mg/day, 8.0 WA 11.5 mg/day, 8.0 W
A 11.0 mg/day, 8.0 WA] 10.5 mg/day, 8.0 WA 10.0 mg/day, 8.0 WA 9.5 mg/day, 8.0 WA 9.04 mg/day,
8.5 WA 12.5 mg/day, 8.5 WA 12.0 mg/day, 8.5 WA] 11.5 mg/day, 8.5 WA 11.0 mg/day, 8.5 WA 10.5
mg/day, 8.5 WA 10.0 mg/day, 8.5 WA 9.5 mg/day, 8.5 WA 9.04 mg/day, 9.0 WA 12.5 mg/day, 9.0 W
2] 12.0 mg/day, 9.0 WA 11.5 mg/day, 9.0 WA 11.0 mg/day, 9.0 WA 10.5 mg/day, 9.0 WA 10.0
mg/day, 9.0 WA 9.5 mg/day, 9.0 WA 9.04 mg/day, 9.04 WA 12.5 mg/day, 9.04 WA 12.0 mg/day, 9.04
WAl 11.5 mg/day, 9.04 WA 11.0 mg/day, 9.04 WA 10.5 mg/day, 9.04 WA 10.0 mg/day T+ 9.04 WX
9.5 mg/dayd 4~ U},

g FEdol gloiA, A7 g i 29 10194 9471 (rs1890109)7F AQl - (N FAA A AAQl AS-),
71 A5 e d9d FA4 %2 4.0 WA 7.0 mg/dayd F dow, FAFSE 4.0 WA 7.0 mg/day, 4.0
WA 6.5 mg/day, 4.0 WA 6.0 mg/day, 4.0 WA 5.5 mg/day, 4.0 WA 5.39 mg/day, 4.5 WA 7.0 mg/day,
4.5 WA 6.5 mg/day, 4.5 WA 6.0 mg/day, 4.5 WA 5.5 mg/day, 4.5 WA 5.39 mg/day, 5.0 WA 7.0
mg/day, 5.0 WA 6.5 mg/day, 5.0 WA 6.0 mg/day, 5.0 WA 5.5 mg/day, 5.0 WA 5.39 mg/day, 5.39 WA
7.0 mg/day, 5.39 WA 6.5 mg/day, 5.39 WA 6.0 mg/day T+ 5.39 WA 5.5 mg/dayd < AT},

A Fddol dA, A7l AEuE 39 1014 271(rs310279)7F 61 AS- (A FadAtelA AG E= GGl 74
), A7 A5t g9k f§A4 &% 7.0 WA 12.5 mg/dayd F eH, FAAS® 7.0 WA 12.5
mg/day, 7.0 WA 12.0 mg/day, 7.0 WA 11.5 mg/day, 7.0 WA 11.0 mg/day, 7.0 WA 10.5 mg/day, 7.0 W
A 10.0 mg/day, 7.0 WA 9.5 mg/day, 7.0 A 9.0 mg/day, 7.0 WA 8.84 mg/day, 7.5 WA 12.5 mg/day,
7.5 WA 12.0 mg/day, 7.5 WA 11.5 mg/day, 7.5 WA 11.0 mg/day, 7.5 WA 10.5 mg/day, 7.5 WA 10.0
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[0044]

[0045]
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mg/day, 7.5 WA 9.5 mg/day, 7.5 WA 9.0 mg/day, 7.5 WA 8.84 mg/day, 8.0 WA 12.5 mg/day, 8.0 WX
12.0 mg/day, 8.0 WA 11.5 mg/day, 8.0 WA 11.0 mg/day, 8.0 WA 10.5 mg/day, 8.0 WA 10.0 mg/day,
8.0 WA 9.5 mg/day, 8.0 WA 9.0 mg/day, 8.0 WA 8.84 mg/day, 8.5 WA 12.5 mg/day, 8.5 WA 12.0
mg/day, 8.5 WA 11.5 mg/day, 8.5 WA 11.0 mg/day, 8.5 WA 10.5 mg/day, 8.5 WA 10.0 mg/day, 8.5 W
A 9.5 mg/day, 8.5 WA 9.0 mg/day, 8.5 WA 8.84 mg/day, 8.84 WA 12.5 mg/day, 8.84 uW#] 12.0
mg/day, 8.84 WA 11.5 mg/day, 8.84 =] 11.0 mg/day, 8.84 WA 10.5 mg/day, 8.84 WA 10.0 mg/day,
8.84 WA 9.5 mg/day =+ 8.84 WA 9.0 mg/day & 4 AU}.

g Fddl oA, A7 AEE 39 101HA A7) (rs310279)7F AQl A9 (W F-ARA AL 5,
7] 5 e ot A &7 4.0 WA 7.0 mg/dayd G e, FAASRE 4.0 WA 7.0 mg/day, 4.0
WA 6.5 mg/day, 4.0 WA 6.0 mg/day, 4.0 WA 5.5 mg/day, 4.0 WA 5.36 mg/day, 4.5 WA 7.0 mg/day,
4.5 WA 6.5 mg/day, 4.5 WA 6.0 mg/day, 4.5 WA 5.5 mg/day, 4.5 WA 5.36 mg/day, 5.0 W#] 7.0
mg/day, 5.0 WA 6.5 mg/day, 5.0 WA 6.0 mg/day, 5.0 WA 5.5 mg/day, 5.0 WA 5.36 mg/day, 5.36 WA
7.0 mg/day, 5.36 WA 6.5 mg/day, 5.36 A 6.0 mg/day = 5.36 WA 5.5 mg/dayd F AT},

7] mbA 2SS rs99344385 FUtE XSl AU 4 Atk A7) rs9934438+= VKORCIST & W] SNP 91

A 4 S},

A Fdod oA, 7] A ZAEAES AERE 49 G7IAGA 101-A G477 ¢ B A GY@TIHE
= =

-
(single nucleotide polymorphism, SNP)& ¥3sl+=, 5 WA 300719 dAZA<l V|2 A= ZY 72
QHE EE oo ARAQ FYFEUdEHEE FUE Xk Ad 4 .

=

T AS STk A (rs9934438) & Sbutdl
42] 10194 <7](rs9934438)2] &
2 dFdhe Ad vk 2ok 7 AA
gEA F7E A AS-(NE FAAklA GA T AAQL A9, 6 AS-(NE FAAlA

Aol vEl oy fA fFe] e AR 45T 5 9.

A FEA JoiA], A7) AERE 49 101HA A71(rs9934433)7F ARl A (A FHAA A GA == AAQD
B9, A7l dS5 Y o A %S 4.0 WA 7.0 mg/dayd 7 dow, FAHSE 4.0 WA 7.0
mg/day, 4.0 WA 6.5 mg/day, 4.0 WA 6.0 mg/day, 4.0 WA 5.5 mg/day, 4.0 WA 5.05 mg/day, 4.5 WA
7.0 mg/day, 4.5 WA 6.5 mg/day, 4.5 WA 6.0 mg/day, 4.5 WA 5.5 mg/day, 4.5 WA 5.05 mg/day, 5.0
WA 7.0 mg/day, 5.0 WA 6.5 mg/day, 5.0 WA 6.0 mg/day, 5.0 WA 5.5 mg/day, 5.0 WA 5.05 mg/day,
5.05 WA 7.0 mg/day, 5.05 WA 6.5 mg/day, 5.05 A 6.0 mg/day = 5.05 WA 5.5 mg/dayd F AT},

A FEdel oA, 7] MEHE 49 101HA] H71(rs9934438)7F G A% (WH FAA A GGl B9), A
71 dE dide] oo f§A &% 7.5 WA 12.5 mg/day¥ F dow, FAAS=E 7.5 WA 12.5 mg/day,
7.5 WA 12.0 mg/day, 7.5 WA 11.5 mg/day, 7.5 WA 11.0 mg/day, 7.5 WA 10.5 mg/day, 7.5 WA 10.0
mg/day, 7.5 WA 9.5 mg/day, 7.5 WA 9.0 mg/day, 7.5 WA 8.79 mg/day, 8.0 WA 12.5 mg/day, 8.0 WA
12.0 mg/day, 8.0 WA 11.5 mg/day, 8.0 WA 11.0 mg/day, 8.0 WA 10.5 mg/day, 8.0 WA 10.0 mg/day,
8.0 WA 9.5 mg/day, 8.0 WA 9.0 mg/day, 8.0 WA 8.79 mg/day, 8.5 WA 12.5 mg/day, 8.5 WA 12.0
mg/day, 8.5 WA 11.5 mg/day, 8.5 A 11.0 mg/day, 8.5 WA] 10.5 mg/day, 8.5 WA 10.0 mg/day, 8.5 W
A 9.5 mg/day, 8.5 WA 9.0 mg/day, 8.5 WA 8.79 mg/day, 8.79 WA 12.5 mg/day, 8.79 WA 12.0
mg/day, 8.79 WA 11.5 mg/day, 8.79 WA 11.0 mg/day, 8.79 W#] 10.5 mg/day, 8.79 WA 10.0 mg/day,
8.79 WA 9.5 mg/day, H=i= 8.79 WA 9.0 mg/dayd = Utk mwowg] g0, "ZYFEFULHE"E 7
S eHE @A (monomer )7} Al 93] AAl AMERFOR o]zl FEHLLEESY FTFA (polymer) =
A7t o] o] DNA & RNA 7HEhS 9w sty

A7) ZlwERE = A9 dolE wo]2Ql NCBIC] GenBank 5 Thkdh dHolE Wo]xoA] I IS IS

g o, old AR Ferh. A g2, A AL & 9}1 A7 EElwEdy =t sdd 2SS %

= AL A glo] xdE = k. AV ZEFEHEEE AW 1 WA AEHE 39 AVIHE F st

o oojAs gt £ dx, FAIFoR MIHT 19 AV IE rs4386623, AMEHIT 29 A Ee

rsl1890109, A9¥ 3 39 971 EL rs310279 2 5
_7_

F3e 4 glong, oo AFEHA FEerh, I, olgl A
2] Ao B 95% o]AF, 96% o], 97% o], 98% o]} E: U
?Lz‘ﬂ@og 99% ]o ol FA7IMER o] Fod = 9}24, o]l Zﬂf&lﬂﬂ F=T.

_9_
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T, A7) e yrEdeE s 34 fAA AEERY Axd £ gle ZRE, dE 59, 7] 971429
A B ARl o dr D3 dA4F 230 st stol=g=stels A delebd Aldgle] x3hd S 3ot
( d s

A7] "AZAF FA(stringent condition)"ol# ZYFEHEQLEIE ko] Eo|F EAIE JbEsHA ste 2US
omgrt. ol#d =HS FF(Sambrook et al., supra, 9.50-9.51, 11.7-11.8 F=x)o] FAHo & 7)Ao
Atk dE B0, AEA TE FUAol e ZgFUEl=sg, 40% o4, TAHLE 90% oA, ®oh T
Ao 956 o4, 96k o), 97k o4, 98k ol4F, TS FAHOZ 998 oo A E: FUAML 2t E
I e =rg stolHE|eslelal, 1HUT A e T4l W TEwIHE =g solHgEs
A v 27, B B9 MW telX g =3} (southern hybridization)e] A& 7121 60 T,

1 ,
SDS, FAlHo= 60 C, 0.1XSSC, 0.1% SDS, Rt} FAH o= 68 C, 0.1XSSC, 0.1% SDSell ddste 4
2 2moA, 18], FAPoR 23] WA 33 MASE 20S AT 5 U

43t vE 4350 AAR wel 97] 7] 2] (mismatch)7b 75 EA gt E

AMEEs 7HE AS g7et. 8o, "HRA"S AR EA43) 7Hsd wEEEE 947

ol AHgFTh. 4 , DNAo] #3}e] | ol ile E]\ﬂtﬂ] /bliﬂo]tq /\]E/‘\_]—S__ Fopo] AbE A o]
AL A

371
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e VE
F‘(
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Y0 fo mlm

I
o

o)
tlo
Fow

Y
_&4
o
u
o
oft
ox
t

Ir

=55 CTY Tm kol A A3} =
A& 4 91 ) EE?&, A7) Tm < 60 T, 63 C =& 65
2 IRt od A3 = T

]
=
gEel ol @ Any Axo oEstn Wi 9

£ Uil
)

4r

|

> lo
EE

>~
>,
oo
o
ol
k!
ox
wy T
I
I
. o ol
=2
=)

(T
=
2
o

po M so 1y

A e
2 oox oo
o

%2
X
£
Y
=
—
w2
)
=
o
=
o
(@]
=3
(@}
3
o
o
o
-

o2
M
)

flo

=
S~
e

H3E 19 101HA 7] (rs4386623); 2) AEWE 29 10114 7] (rs1890109); Z 3) A
G771 (rs310279) 2 FAH oA Addlg shu o]ie] dUdF7|TFIG(SNP) PHAE HE &
15 Zg3t=, 9938l §4 F A58 2AES ATss Aot Av]dA dHE Y

oo rr 12 &L
=) T
F o EOl' 1
w
o
=
[
T
X,

oft i
AT
N
b4
r
24
Y

I3
op
°
i
o

L 2
4 e e
>,
(N
-
¥o,
rr
24
B
il
lo,
=
ol
K
01;1
g
ok

T

ol
feorle XX
=

o,

o

o
e

PL
2
2
o
i)

A7) ZAAELS 1) AEHs 19 GG 101HA 77 ¢ e A FA9 78 A (single nucleotide

polymorphism, SNP)S E3Fal:, 5 WA 300709 &7l AV)|2 FAHE ZYFIEYQEE T o] AHZ
ol ZYFEULLEE; 2) AIHF 29 AV LG 101HA] F7)7F A B 6o ddFG7IgEAS £33, 5

A 300719 A2l 9V1R FAEE ZYwEUoEHE B o ARAQ ZwIEdUEE; 9 3) Add
3 39 03717‘10%1]’\1 10184 A717F A e 6 DY E8AES 2838k, 5 WA 300719 A&54Q0 dV=
TRHE ZYFEUlHE e oo FRAQ ZewEdedzel A% F 9 TrH EE Boldow F

58 4 A ol E waE 49 4 Ao

= 7

B ogago e go] "Zglo|W (primer)"E A -4y $4H317] (free 3' hydroxyl group)E 7FA|E Ak
Ahdz B4 7] Aol el 4rA2 3 (template) T} %37] s AT 5 Jd FF UMY BARE AT Al
2 Qo ZA ZAgetE gt AES weth. xotolne AAEE gFEd 9 2RoA FEES fg A
(5, DNA ZEjmeiA] e JdAas) 3 *o“’]a 471 9] FFEH QA EYELHo|ES EA3lolA DNA T4
< MNE = k. & Eo], PR FF& AAste] 3t BAAEY A AFE T3 949 774 £%F& 4
=3 4 k. PR =71, Al 4 Al xgtolm o] ol Al TAE AS VxR WEE F 9,11:}_
A7 ZEkolw = 10 WA 100, 15 WA 100, 10 WA 80, 10 WA] 50, 10 LH A 30, 10 WA 20, 15 WA 8

15 WA 50, 15 WA 30, 15 WA 20, 20 WA 100, 20 WA 80, 20 WA 50, T 20 WA 30 ntZE 2= A 31
g At

& Al e gof "E2H (probe)"= B4 Hikat SolHor AFE oF 4 U RNA HE= DNA 5o St
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GAHS ously 2] L E = (oligonucleotide) T 2H | ©+U7} DNA (single strand DNA) X 2H o]
%7} DNA(double strand DNA) X 2H  RNA X 2H 59 dEHi A2 = Aok, A TEHE Og"E fA4%2
BolA Z2HaA, 22 Fo F FALEZNY FHg A4k 9 Fod P FUF EAEA, 3 AL
25E foig DNA o= 2A4gke, 8 FAYSERE fHfig ddels £ etk o] A9 £
Azt 208 diy TR 243 A=l glolA fog Aol B, Y {dA T shelwt EA43) st
5 ZFws dAsiof gtrh. olFHA FoEM tE oY F1A FH Fho] £ A3 AfolE HEE & U
A7) Zoln EE T Z2H = ¥ AYolH|Uo]E (phosphoramidite) A A|A]A] dHol U ZEF €] 349
WS ol &ste] stEHor FAH £ Uk, EI olyd WAk NS T Vewobdd TAE thdE WS
e WEAZA Ak, ol WY o= wEs, s, dAd FEULEHE s o] sFAR] A3
e wEHLEE e ¥y, 45 EW A &2 JdAA(H: WE EANUYE, XIAFEZ2HE,
EAEZohHolE, JHHolE 5) TE ddE dAA (o EAZZE|ROE, IAZZUEQOE T)
2o WS TPY 4 vk, I Zefoln] EE ZRHE PE M5 AEE APHon T HHoR A
T 4 e FAE o)gsty wygd 4 k. Y] BAY GOt WA 594, d34 24, gehdgEd
(chemiluminescent) HE& Hpo]Q®IE X3 o Qr}.

L Fo
In
z
e}
Hu
2
&2
flo
Fo
=5
2
2

A7) AEE wlolanolde] A& FAsy] Aa Bad A5 24E EFeE dd 44 8% A58 7=
F 9T A7) slolAmoldolt DVA EE RV ER2Aer=s Edehs A 4 Atk 47) ol ofd
o ¥ wel MAS AFY F b TP E: 2FY 5 b AN T AL ALt FH
mlo]Z@ ofglolw o] ojAith, XEng Jlggel wRskse] violAR ojdolE xS WEE YA 2
el Qov], B owne] 9y Fo 8% oS3 AVE wug sy nAset B4 wd ol F
d 7% Agdtel GolakAl Az S Atk E@, mpolam ojdle] Aol Wire] £y W B4 A
o e Bl & FAA AT, AV S AF 59, A% ARE A% B, 45 59, 03 2 5%
Te BAS TPAE ABFEG BT WAL F i B4 BAR EAW O, vholAR ojdle] Ao &
AEsta 47 BA BARNE S A5E AFFond EAS A0E 42T 5 AT

Eoge gae ) AARRY Ped 4B Anzie oud §4 §3 58 oA 03y 1 F
A ERAAE @A L B ) SAAG EHAD AR R DR D DT LI

gkl A RS dSer] AR AEAEYHeRAM, 47 wA= D
(rs4386623); 2) AU 29 10194 971(rs1890109); % 3) MEWE 39 1
oA A s ol e wddvIvggA(NP) wiAE Edehs 2kl WHE ﬂl%ﬁ}% Aojtt. 7oA

_11_
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w2 rl
of
=
>
=2
>
oo
2
=
24

A7) AAE A B ABES WAL, AFRARZS AAY, BFEAANE AAY, A AAAAFS
AAY, A% FRFS AAY R/EE DPAREAWS AE 84D £ A B, P AAE Aem
A obrleleldl = glon], FAHOR @A 5 Ak

AN gl "AEHA AR"E 37 AANZRE KA BAS guish], PAHOR 24, A, A
g, 949, 94, B, Ag, ¥H59, 29 5L £FF 5 om, ol A e otk E@, o5
NRERE FA4 9/EE 904 AEE 9e 5 dom, A4 ARE S, o Eol, DV, mR¥A, Ei
IRAZTE SR DN 5& EFT 5 gon, o2y 54 fd4/aude) 3@ £72 AAT & Qi
#, 1 FRE ol ARHE AL ol 7] ABHA ARt AREZRY $5E 99 AR £E R0

A71 A) GAY A7) mAY bEAd B9E SESAY ZRB e EAgstE Al GEA A g ojuw gt

E AHE Thesith. & B9, 34 HAES PRE F3te] S35kl olE AAlste] &  Jden, 1 ¢
Az WS (LCR)(Wu 2 Wallace, Genomics 4, 560(1989), Landegren &, Science 241, 1077(1988)), A
A}5E (transcription amplification)(Kwoh &, Proc. Natl.Acad. Sci. USA 86, 1173(1989)), A7F-# A<
E-A4 (Guatelli 5, Proc. Natl. Acad. Sci. USA 87, 1874(1990)) % 3jztel A3 A d FZ(NASBA) So] A}
&

g glont, ofd AREA =Tt

371 B) @A g FLle] Vg AAste dAle GhANA dHF ojugt WHolE AL§ sbEsitk. 4
5 E9W, AE #4, mle]a & ool (microarray)ol 3t &8, diy FAA 5ol PCR(allele specific
PCR), Tholu®] o 32 &43F 7| (dynamic allele-specific hybridization, DASH), PCR 1% #4,
PCR-SSCP(PCR-single strand conformation polymorphism), PCR-RFLP(PCR-restriction fragment length
polymorphism) 4] ¥ TagMan 7%, SNPlex ZE(Applied Biosystems), Z& EA W (oS £, Sequenom
o] MassARRAY Al=®l) wU-A] @A (mini-sequencing) ', Bio-Plex A]Z~%l(BioRad), CEQ and SNPstream A]<:
&l (Beckman), Molecular Inversion Probe ol#lo] 7|w(ol& EW, Affymetrix GeneChip) % BeadArray
Technologies(dlS =W, Illumina GoldenGate % Infinium EA19) So] AlgE 4 9o}, old Agx = &
S0 A7 M E e 2 3ol &3k Tlsiord] ByArt ol & vhse thE Wl o, mlolamAjET
oJE, SNP EE TE F & 2%, @A mFelA sk ol de i fAx gldE
Utk o} ZE TP FHY AV1E AAstE A, FAHLE SR 1Y SN 7+ §71E ghde] E1d
B 1

S1E DNA mhol = ojdle] & shtel S\ A& B3l 9T &

e

AT

TAAeR, A7 AD 242 QVIAE AHE A% TR S AR S e, Aeshe AT
715 olgstel wad o gk, B, diE Ak 514 PRE SNP7F f1Ashe 471 31 wEoR Shof Aot
g xetolm s ¥ Zefoln) AER 7] SNP7F 91X8k= DNA @8 FE3E PR BHS dudt. 3]
el fEls, dE 5ol 54 @VI7F AclAM GE AgE A5, A7) AE 3 UHEHVIE 23k Zefol Yl
et 2719 DNA &S SF 5 ole utd) W ZebolrE ackete] PR WS FAT B9, 7] S\
AR A7I7F AL Bells SENSol YA OR pFo] sk f1A o] MEr wEEA, 4V A7 6R
Aghel Aol Zefolvls 9 DNAY] JHATE 4 glont, 31 Bd Ho] FRAAS s XAoBA T&
gol AR FYPA = HE o] &3 Heolth. DASHE 34 o 99 5 ga, FAeRE *
A2 5 ol of3t el ojste] A" 5 gl

g, PR 9 B4E WA @ 7] t@Ado] fiAsks d71E 3o DNA WS Zeholn o TS
o, wheel Hbd RE R eEHEE s omd s s )AL, of7]ell SNP ol 1 =
golm, dNIP &%=, HUSANTE e =, whe ghel 5 DNA SHERE H7hste] Zefoln] dgutes
FFomn o]}, ojw, A% xetolmi= SNP7F f1AISHs @7]e] 5 WEke] wiE I Vs 3 wd
o ator dNIP Efeele HUSATEE = §d3 A71E zhe date]l AeHa, 47] duSAlT
FULEES SNPE YEhl= 971 5 T shuelM AEEn. dE 5o, A 6RO Aol 9= A

A

(=R
[op)
H
o
[aR
3
—
<
HE
=
(ot
)
il
&
o
£
—
S
Ll
=
olo
2

|

A7ve 49, =
ddATPef| ¢]sle] Zefo

A

aol Slgtel AFEI, R A7 A F A A/ AR ehhe
ofubA ghgithal, 1 AN Qo] FAHBR, 7

$ol FAAY. WA 4

~N
N
et
o,

°

-
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i

ve] dolg wlugro e SNPE Yel= 97 75 WET 5 A €.

7] TagMan WL (1) fsk= DNA @is S5 ¢ =S Zehol Bl Taglan B3-S A7 B Al#sh=
As (2) A2 & g A2k §31S FAL 95 2 VIC 9952 3% (Applied Biosystems)sh= ©HAl; (3)
7] DNAS TR o2 sfar, 47|19 Zzolw 3l |3& o]8ste] PR 3k @ (4) 4719 PR Rkl
1 gelsk=s G 3 (5) A7 BAAdRNTEH ¢

2 o ox

4
%
huf

X,
il
5=
oo
ot
O

2t A Zeolv] EE UUSAGRIALECSE 3Y BAT Z3olE AuHed 47149 2
3 A

[e)
Aol AFERE GRA BAY)(G1E S0}, ABIA Nodel 3700 5)E A8l WS AEFoM A7 SWPE
AET F 9ov, F-EAY 9% Teholn R UUSANITALESE AT B9

= MALDI-TOF(matrix
5

= =
assisted laser desorption ionization-time of flight) 7]|WH& o]&3lo] EXHS Ao zH 7] SNP=

H )
) shohal 47 GFo] BS Ao dZIa= AL EeE AU + At

< =
B85, A BF-(AE TRl A AAQL Z5-)ell W]
A

,
A<
d 4 9.

=

2 2o outyl §2 8% d58 vA 2A4E Sl 2w, FRASIETE ofujE}, FAM9SC H& NKX2-6 %A}
Aol dadd7|tEAd e o g F4 fFo] Ford AL YEh JSS FAsHE v, A7) nAS o
L3l dig A 9 fA HS anFoR A58 4 Qv

12 9@ fx 823 S\NPO] APl T AFGANABEA A¥ES WElet Z2t(Manhattan plot) & &
Ueld mwolt}, 7l2Ee S\ 9XE Jehja, Az3He w39 BHoz ¥aw 7k o\ ffd
~logl0(P-3H) & YERITH, Soln]d 43S p=5x 10 = AAHAG

T 2v 99l X %7 SNPe] dAdAdel digt AHAFAAATEY AHE EAF-EH5 3 (Quantile-
quantile plot, Q-Q) 2.2 eEld EHo|t}.

D

= 32 VKORCI rs99344389l thdt $1x] Eo]% Z3H(Locus-specific plots) ZA3E UEH Z@ o),

= 45 NKX2-6 rs31027990 o3t 91X Eo]4 &3 (Locus-specific plots) A¥E YelA ZHo|o,
= 5+ FRASIT rs43866239 3t $1x] Eo]4 &3 (Locus-specific plots) A3E YEelH ZHo|th
%= 6> GABRBI rs1174960750l th&k 912 5o]% E2H(Locus-specific plots) A3E WEpH ot

5 72 FAM95C rs18901090] thdt $1%] Eol4 ZEst(Locus-specific plots) A& YelH ZHolt),

Wy A7 Hek A g
o8t WA Fatel wrk FAA AP, 2}, o5 Ao
@ol WAk olE AAde] FHHE AL o,

rlr
2
>
2}
o
fru

X
oL
of
ol
N
do
o
=
(o
fru
e
i)

AAd 10 47 3 £ A5 3
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Suh. AT A W 184 ooz AR det AdeS P2 § 4udSs 583 AAER 9
oot FA S EdshA] gk AMEE ALYt o3 £A §5%F &
2.0~3.09] INR (international normalized ratio)& F*3lcdl o3 HF &0z Ao,

BoAge ARRI|ES ugor dxl fidt R8s SHPsden, £13 AR AY, d4 yol, &
A o), AT, 7], AAFRA S, B 9%, FE A3, 38 oE oud Fo £33 9 IR SAHHAS £
stk B ATt A7) Al whel b v)ake] Ag o9 $oS e F W oen, A
o A EE AT oA Al 2 Al diE] Adsial AW s s wol AYHUrt. A ZREFS AAUE
A o599 IRB(Institutional Review Board)elAl HE H FI=JACH(IRB WM 4-2009-0283 Z 4-2020

0855) .

o

AAle 2: FAF

A g EF4 39Ut

gk DNAE, S EDTA A2 3 QlAamp DNA Blood Mini Kit (QIAGEN GmBH, Hilden, Germany)Z ©]-&-3}o]
FE3¥ Y. F&%F 200 ng® DNAE AxiomTM Asia Precision Medicine Research Array (APMRA) (Thermo
Fisher Scientific, Waltham, MA)E AF&3she] HAAFAAd g FH3 £4S Fastt. dA doly A4
2 Affymetrix GeneChip Command Consoleol] 9J&] X =12, genotype callinge Affymetrix Power Tools
AT EAE EFd AxiomGT1/BRLMM-P &18]&S AFE-slo] S=alE A},

Sample-levele] %32 H7}E 98}e] dish quality control (DQC) #te] 0.82 mwko] A} call rate (CR) Fkol
95% WHEQl A ALjE AT, EI, o FU|E o Ay AR dAHA @AY T2 Ak w2 X9
A AAE Holx= ZH$ (estimated identical by descent [IBD] > 0.125) #|9J&}At}. Single nucleotide
polymorphism (SNP)-level® #+2 H7}E 935}e], CR Zko] 95% o]Ate]al, minor allele frequency (MAF)7} 1%
o]4Fo]™ | Hardy-Weinberg equilibrium AZ< E3=(p = 1 X 10) SWPUHS Eaaplch. B o To|x =
=4 Hrt 718 533 525,95370 9] SNPo| AAF-AA Aol E3HEH AT

AA 3: AZFAAATEA
bt FH & s AFAGFHAAATEA (Genome Wide Association Study, GWAS) & PLINK v1.07S AF-g&-38h
o] REA3Fdom | allelic association modeld 7]¥to g 3&}t). AAFHAAAAEe] A¥+= Manhattan

plot¥} quantile-quantile (Q-Q) plotS AF&3te] =233}, Genome-wide significance threshold: p

value < 5 x 10 02 MAste] BAsllon o] 2AS wEak WP 3 Aol H& S\WPe wEss] 98

o] FUMA®] SNP2GENES- ©]-8-3}o] fine-mapping analysis= <33} t}. pairwise SNP7} R27} 0.1 mwkel AH$-
Lead SNPZ A E1E]t}. LD (Linkage disequilibrium) 558 1% Aol Hu Agr} 250kbel A AlE =+
A& (genomic locus) 2 WEFHEATEH. LD #4& 8 3= dlo|g= 1000G phase 3914 FolAlo} Qg9 F3
dolgH 2 FAH T,
AA G 4. TAAR A
%=7¥ 2EE SPSS statics version 20.02 Alg3te] EAMEPon EAEMS 98 <48 WSE unpaired

t-test, WF3 WFE chi-squared testS o]&35tgitt. data EAe

AP AR oR dAEgltr. s AYPs|ARAe] Ay e o
0.05 PRk WFE x3algin). #HAde ndls Aestr] $d p < 0.0
st ©AY AEs AFEIY. B AT #A42 f9] &89] 0.05 7T

Hebgitt.
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* 2
[0097] 54 Number (%) Stable dose (mg/day) P value
(n=214) (mean £ SD)
Htel (A1) 58.3 + 10.1°
4 =4 71 (33.2) 5.72 + 1.95 0.217
o] A 143 (66.8) 5.38 £ 1.92
A AR %= (kg/mz) < 25 160 (74.8) 5.44 + 1.83 0.480
> 25 54 (25.2) 5.65 + 2.23
e 91 Aortic 47 (22.0) 5.68 + 1.60 0.876
Mitral 106 (49.5) 5.46 £ 2.03
a +
Double 41 (19.2) 5.38 £ 2.17
. . +
Trlcuspldb 16 (7.5) 5.34 £ 1.77
TEZHI
¥t Yes 54 (25.2) 5.18 + 1.70 0.174
No 160 (74.8) 5.59 + 2.00
=3 Yes 18 (8.4) 5.49 £ 1.94 0.940
No 196 (91.6) 5.49 + 1.94
A Yes 47 (22.0) 5.40 £ 2.16 0.717
No 167 (78.0) 5.52 + 1.87
A s Yes 124 (57.9) 5.30 + 1.84 0.095
No 90 (42.1) 5.75 + 2.03
FobE] A5 Yes 122 (57.0) 5.44 + 1.90 0.650
No 92 (43.0) 5.56 + 1.99
A7 A Yes 4 (1.90) 5.70 £ 2.01 0.825
No 210 (98.1) 5.49 + 1.94
HEdE
?—g_gi—\:—xﬂc YeS 8 (41) 515 + 110 0.582
No 188 (95.9) 5.53 £ 1.95
INR-AF2 9}§%d Yes 1 (0.5) 3.75 0.359
No 198 (99.5) 5.52 £ 1.92
INR-7F2 oFm® Yes 2 (1.0) 6.77 £ 2.5 0.353
No 197 (99.0) 5.50 £ 1.91
HA L EAl F&A AFehA| Yes 46 (21.9) 4.81 + 1.51 0.009
(ARB) No 164 (78.1) 5.66 + 2.00
QEA S 'Al A ZF A A Al Yes 32 (15.2) 5.21 + 1.88 0.405
(ACED) No 178 (84.8) 5.52 + 1.94
O]}lxﬂf Yes 90 (42.9) 4.98 + 1.89 0.001
No 120 (57.1) 5.84 £ 1.89
ZAd 2FeA| Yes 31 (15.5) 5.78 + 2.01 0.389
No 169 (84.5) 5.46 £ 1.90
2~Ehel Yes 8 (4.0) 5.02 + 1.43 0.455
No 192 (96.0) 5.53 * 1.93
ACEI: angiotensin converting enzyme inhibitors, ARB: angiotensin receptor blockers, INR:
international normalized ratio, SD: standard deviation
“hortic plus mitral valve
bAny valve replacements including tricuspid valve
Cincluding aspirin, cilostazol, clopidogrel
dincluding amiodarone, fluconazole
eincluding carbamazepine, phenytoin, rifampin
fincluding amiloride, furosemide, hydrochlorothiazide, spironolactone, torsemide
“Mean + SD
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[0100]
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[0102]

[0103]

[0105]

[0106]
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AAd 6: AZFAANIARENE T3 593 /X &F 58 NP vlA =

A7) AAd 3o Z1AE e , dl oo FA ST NP 7He] ARAFE F
AFgt (2 1 2 % 2). 2 A7, 7/ 43 As= 16‘?4_ XA o] x5 VKORC1 (vitamin K epoxide
reductase complex subunit 1) FRAFA WA OoW 7 ZFo| A% VKORC1S] SNPQ rs99344387F 7F4 we

w

m
=
ft
L
o)
o
L
20
e
ac)
r—{u:
ﬂl (o3
offt

p-value® YeERITE (8.41 x 107,

tgo 2, ulA WF F24(Fine mapping analysis) Z3 VKORC1 rs9934438 <Jol %= NKX2-6 (NK2 Homeobox-6<]
rs310279, FRAS1 (Fraser extracellular matrix complex subunit 1)¢ rs4386623, FAM95C (family with
sequence similarity 95 member C) ¥ GABRB1 (gamma-aminobutyric acid type A receptor subunit betal)<
rs1174960757F &3d A 23 A#d = SNl AE RISl (& 3 WA = 7)

Sow, Sy Fx LI FHRAY AWAHSES v BAS Ea gelsqitt. 1 A3, GABRBL
rsl7496075% A<t BE 2= SNPE Hat 9ukd %] S0l Fou|gt FolEs Hole FE AT (H
2). £3], FRASI rs43866232] A alleles 712 BAEL 18X &8 x| Hl8] FYustA =& oua
A %%}01 STHYT (9.70 £ 2.79 vs. 5.39 + 1.80 mg/¥, p < 0.001)

* 3
CHR | Gene polymorphism| Position Allele Grouped Number (%) Stable dose | P value
frequency genotypes (mg/day) (mean
+ SD)
16 | VKORCI rs9934438 | 31104878 G:A = GG 5 (1.9) 8.79 + 2.84 | <0.001
0.11:0.89 AG, AA 264 (98.1) 5.05 + 1.86
8 | NKX2-6 rs310279 23618463 AG = AA 205 (96.2) 5.36 £ 1.78 | <0.001
0.98:0.02 AG, GG 8 (3.8) 8.84 + 2.78
4 | FRASI rs4386623 78991190 G:A = GG 209 (97.7) 5.39 + 1.80 | <0.001
0.99:0.01 GA, AA 5 (2.3) 9.7 £ 2.79
4 | GABRBI 47013091 G:A = GG 208 (97.2) 5.39 + 1.78 | 0.055
rs117496075 0.98:0.02 GA. AA 6 (2.8) 8.99 + 3.54
9 | FAM95C rs1890109 | 38643996 AG = AA 206 (96.7) 5.39 + 1.75 | 0.029
0.98:0.02 AG, GG 7 (3.3) 9.04 + 3.39
oz, oud % &3 WEAd w3t 53 Mg Ay JjoEE sy Y&, dAE ueAE
AEAS FASAY (F 3). BA4, & A%, AE L Az B0 p<0.059 2918 T3 2d [& 4
A3 A7 R 0.531%, ol AT AN BEE ofvtel §4 & Jolo] 53.198 AW 5 Q= Ao
ATk, FAFoR, FA7 QA3 vFAZF (& A, o|xAl, ARB)o] 99 FA & WEAS 4
7} 48.2% 2 6.4%5 2 3rt. VKORC1 rs9934438 tifdd wWol7l 71 g o] AA &3 WHEide 33.0%%
A ela FRAST rs4386623°] 9.9%, FAMO5C rs18901097} 4.0%2 1 HE o]y n} theoz ol 8% L
I vARZ gl dEd YP(9e FUtE xdgele 24 [1E sy, FrF B4S 3. o A
CYP209S E3te wdl [[= =7} 8% WEA (R 0.585)< o=glon, o SNP= WA 5 20 7]o]ges
gelskad et
* 4
Predictors Model I Model II
B(95% CI) R’ P value B(95% CI) R’ P value
T A Yol (A) -0.02 0.011 0.027 -0.02 0.030 0.013
(-0.04, -0.01) (-0.04, -0.01)
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A EA 8 2 -0.54 0.021 0.019 -0.56 0.015 0.010
Al (ARB) (-1.00, -0.09) (-0.99, -0.14)

o]x:A| (Diuretics) -0.46 0.032 0.024 -0.39 0.009 0.040

(-0.85, -0.06) (=0.76, -0.02)

VKORCI rs9934438 per -2.04 0.330 <0.001 -1.98 0.330 <0.001

A allele (-2.44, -1.64) (=2.44, -1.64)

FRASI rs4386623 3.25 0.099 <0.001 3.10 0.099 <0.001

(0=GG, 1=AG,AA) (2.04, 4.45) (2.04, 4.45)

FAM95C rs1890109 1.71 0.040 0.002 1.91 0.047 <0.001

(0=AA, 1=AG,GG) (0.65, 2.76) (0.91, 2.90)

NEX2-6 1rs310279 1.43 0.013 0.006 1.32 0.020 0.007

(0=AA, 1=AG,GG) (0.41, 2.44) (0.36, 2.28)

CYP2C9 rs1057910 per - - - -1.75 0.052 <0.001

C allele (-2.41, -1.08)

Adjusted R’ 0.531 0.585

Model I included variables of sex, age at operation, diuretics, ARB, VKORCI rs9934438, FRASI

4386623, FAM9ISC rs1890109, and NKX2-6 rs310249. Model II included variables of sex, age at

operation, diuretics, ARB, VKORCI rs9934438, FRAS1 4386623, FAM95C rs1890109, NKX2-6 rs310249,

and CYP2C9 rs1057910

CI: confidence interval

Adad & 2o Y dis A% Aen, & ©Ho] &k rlewoke] #4e AdE T A E 2
o] 714 APdeld A4 54 WSk fax vE AR dEE GA WMo Thestte As ol
g oS Aotk aYuER oA Ve HAAdES BE WolA dAA Aol A e] ofd Fow

-leg10 P-value

0

1 2 3 4 5 6 7 8 ] 10 11 12 13 14 15 16 17 18 19202122 23
Chromosome
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