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S A8 Folth d ol E7hs % BY FEfalngS | 15-20%
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A (intolerance), 714 &l 2 7] ¥k-&-(pseudoallergic reaction) 5= & I~ 3
WAO(the World Allergy Organization)i= F& &#| 27| 5 FE 4w & T 49|
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313, Al 5 A W(cetuximab)Z} 2] 5 A Y (rituximab) 5] @ F 2347} Q)

[7] Type I~IV3= A Y 2 2 type IIi= IgM 3= IgG A oF B A o o] &l vl 7Y Q =
AN A o] A E=A] HP -3 (cytotoxic reaction)= 284, &4/ W€ (hemolytic
anemia), & A ¥H7F A F(thrombocytopenia), & % 1~ A% (neutropenia) 5 ©|
&3 P E A FE = plactam A FAA(FH A A A 9} AZEZAFEAA),
NSAIDs(Non-steroidal Antilnflammtory Drugs), 7 /7 Y, R nm}o] 2,
FhalalA A, 52 2 F Elo] @ 9244 (propylthiouracil), & #| 7Fo] U = (flecainide) 5 ©]

8] olsh ol OFE FelwS e Sel2v] o] by A Fu A,
o812 0. Q1AL o A A 31 QL= b, AbHlel] o Thelukg o] w2
A 28tz A e ]S F a5,

O] olol, ¥ g AEe obE vhulukg-2 Abdlol % aha, 1 gsty] $lstel,
GWAS ¥4 583 23} oF2 Rl S5} £ 8 A4 2 7HA 1= SNPE 2
solstel, 1wy & g olet,

[10]

[11] olof], ¥- kg of 5 42 dbSNP U] o] B W] o] 2= rs35372932, 579736818,
rs3129871, rs9557291, rs11724428, rs11123552, rs62124613, rs77389536,
rs206887084, rs9557291, rs372025, rs8058114, rs143395859, rs57833801,
rs139830888, 159384423, rs6097064, rs2175562, rs3924164, rs11206477, rs62225078,
rs73202933, 1572622187, rs139141104, 159994092, rs1762852884, rs2335545,
rs9688895, 5144130219, rs78831487, rs456449, rs13250548, rs77068773, rs3025035,
152088142, 151276175, 15144157017, rs59594955, X 1528717999 o] Fo %
o R NE AEE st o] o] SNPe] A& AlA S E3ehs of = wrlntg-o
ek =y o 58 2 =2 Algshs Aot

b r

[12] E ol the 548 7] 2AES T3eHE o guiukgo dag
T EE A &sl= Flolt}.
[13] Bl o] I ThE BAL A 2 E S5 A2 £ SNP Y ]

A 71 4 & ol] dbSNP database rs35372932, rs79736818, rs3129871, rs9557291,
rs11724428, rs11123552, 1562124613, 1577389536, rs206887084, rs9557291,
rs372025, rs8058114, rs143395859, rs57833801, rs139830888, 19384423, rs6097064,
rs2175562, 153924164, rs11206477, rs62225078, 1573202933, 1572622187,
rs139141104, rs9994092, 151762852884, 152335545, rs9688895, rs144130219,
rs78831487, rs456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175,

15144157017, rs59594955, X 15287179990 2 o] Fo] x| - 0 2 e A el ¥ &}
ol el wlely|ek g ol EABHE A%, I A A} HE Hrlukgo] A
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[18]

[19]

Aoz AAsE GAE Edehs oFE Yrigkso Ao Hadt YrE
A gk WH S A 3 ek slolt
—E‘%Ugg] Eq%—. 48 -‘"]7‘]Xﬂ§_j‘ﬂ '*5L7\].u_75“/] SNPTH/]

A 71 4 A ol] dbSNP database rs78831487, rs456449, rs13250548, rs77068773,
1rs3025035, 152088142, 151276175, rs144157017, 1s59594955, X 1528717999 . &

o) o7l oI E Aed sht ol o] AR Ik ol EAIsHE A5
o) 4207} S ikl 49 Aol £ & AL WAsh: WA FPe
oFg ahrlukg o] why o) 2o Wa G AHE A FEhs WS A TEhE Aol

woubelo] i Che mA e obE Byluke SRR 53 A2 5o SNP
21 9] oA 7] A Aol dbSNP database rs35372932, rs79736818, rs3129871, 1s9557291,
rs11724428, rs11123552, rs62124613, rs77389536, rs206887084, rs9557291,
rs372025, rs8058114, rs143395859, rs57833801, rs139830888, rs9384423, rs6097064,
rs2175562, 153924164, rs11206477, rs62225078, rs73202933, rs72622187,
rs139141104, 159994092, rs1762852884, rs2335545, rs9688895, rs144130219,
rs78831487, 15456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175,
15144157017, 1s59594955, 2 128717999 0. % o] Fof X 7 S 2 ¢ A B ¢ 3}

1ol Byt o] EABHE A5, N AAZ AAY FE Tl

AoR WATE GAS T AUD kg AUl Aol A2 Y

o] o] Fi14} 3hz V1A A o el A el a Ao
™, ol E 4] O I ThE A S ol o] 7] Al ERE 9
G 2351 ol 2 5= 91-& Aot}

AA A ¢

A7) A E &l dstr] f1ske], B 2 2 dbSNP tl] o] B W] o] 2= 1s35372932,
1s79736818, 1s3129871, rs9557291, rs11724428, rs11123552, rs62124613,
1577389536, rs206887084, 159557291, rs372025, rs8058114, rs143395859,
1s57833801, rs139830888, 159384423, rs6097064, 152175562, rs3924164, rs11206477,
1562225078, 173202933, 1572622187, rs139141104, rs9994092, rs1762852884,
1$2335545, rs9688895, 15144130219, 578831487, 15456449, 1513250548, 177068773,
1s3025035, rs2088142, rs1276175, rs144157017, rs59594955, ! 1s28717999 %

o] Fof o2 REH A st} o] 4] SNPO| A= AAE Lok oF=
ARG o] v = U d 58 24 =S Alw e
L A Aol A, 7] oF= RG-S SA Y oFE Brlinkg e
g oFE Aulukgd 5= gl oy o]of A|3HE] = A ot}

Hodbd o] thE A Al o o] A, AF7] SNP7} 1) 135372932, rs79736818, rs3129871,
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1$9557291, rs11724428, rs11123552, rs62124613, rs77389536, 2 rs206887084 &
o] Foxl o 2 RE MAEE st} o] Al A5, A7 A ES Ao E2 T
oFE FIHk-G-o] Ak iz W o S-8-ol 1,

A}71 SNP7} 2) 159557291, rs372025, rs8058114, rs143395859, rs57833801,
rs139830888, rs9384423, rs6097064, 52175562, & rs3924164 5 o] Fo] X
o B NE AEE S ol 49l A9, AV AR AEARJSERE SA Y
oFE FIHk-G-o] Ak iz W o S-8-ol 1,

AF71 SNP7} 3) 1511206477, 162225078, 1573202933, 172622187, 15139141104,
139994092, 131762852884, 152335545, rs9688895, L 15144130219 % o] Fof %l
oo B NE AEE s ol 4l A9, AV AR AARJSEREH A AY
oFE FIHk-G-o] Ak iz W o S-8-ol 1,

4}71 SNP7} 4) 1578831487, rs456449, rs13250548, rs77068773, rs3025035,
1rs2088142, 51276175, rs144157017, 1s59594955, X rs28717999 = o] Fof Zl
T O Z2RE AEH st} o]l A, AV 2A =S SA1Y o= ARIREg
A AE o= HRlnkg FE8d ¢ glon o]of A gy = 312 ofv )

Boubrd o] b T} & 2 A o] o) A 4} 7] SNP= 1rs35372932 1= 151391411044 4=

Ao, ol el Al gty = A& o],

Yok o] I oh 2 A Al Aol A, 7] o & TpRIh-g-2 Sl A i E A
4= o1}, olof A gy = A& o}l

Bk o] I o2 A Ao A, V] HE AAE GV SNPE AEE 5 U=
ZRH 5 gl on) oo A &Y= AL ol T}

Bk o] I o2 A Ao A, V] HE AAE GV SNPE AEE 5 U=
xetolmd 4= 9l oy, of ol A|ghE = A& ot}

Egh By & Y] 2 RS X FetE, o ARldkge i v ES
A &k},

Boukrd o] o A Ao ol A, A}7] 7] Ei= RT-PCR 7] E Hi= nlo] g 2 o] go] ¥
FEY 4= gl oy, o] A 3HE] = A& ol Ut}

gk B oubg & AR ZEE 53 AR F9 SNP 9] 7] AL

dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, rs77389536, rs206887084, rs9557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
1$s3924164, rs11206477, rs62225078, 1573202933, 1572622187, rs139141104,
r$9994092, 51762852884, rs2335545, rs9688895, rs144130219, rs78831487,
rs456449, 1513250548, rs77068773, rs3025035, rs2088142, rs1276175, rs144157017,
r$59594955, X rs28717999 0. & o] Fo X it . & - A 8l F sl o] 4o
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Egh B U S I HARTE 53 AIR T SNP 99 7] H
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
rs3924164, rs11206477, 1562225078, 1573202933, 1572622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,
1456449, 1513250548, rs77068773, rs3025035, 152088142, rs1276175, rs144157017,
1559594955, X 15287179990 & o] Foj 7 o 2 ¥ A B ¥ sl o] g <]

Gl A d ol EAeE A, AAATE F= Hrinkgol 2 3ol 2

Ao = A= GAE ol ofE ARINkEo W o So] o g YR E
31:‘: h=| [6) .

S g 2 okE BN AR 53 A5 F o] SNP -9 9]

A 71 4 A ol] dbSNP database rs78831487, rs456449, rs13250548, rs77068773,

1$3025035, 152088142, 151276175, rs144157017, rs59594955, & 1528717999 &

o] Folxl o RILE] MEH st} o] ko] ¢ T|vd A o] EAl Sk AT
HAANE AAE & Arinksl A o2 sl @A E L= A g
of= #Rlvkg-of Xcte] At JRE A Fot= Wl S Ale gt

Egh B U S I HARTE 53 AIR T SNP 99 7] H
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
rs3924164, rs11206477, 1562225078, 1573202933, 1572622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,
1456449, 1513250548, rs77068773, rs3025035, 152088142, rs1276175, rs144157017,
1s59594955, 3 1528717999 0. 7 o] Fo o B FE A EH s o] 42
GAd v g ol EAskE A5, AAATE oF= Hrinkgo] Ad o=
o= GAE sk oF= HRIHkg-of vk v S A5 gl

Egh B U S I HARTE 53 AIR T SNP 99 7] H
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
rs3924164, rs11206477, 1562225078, 1573202933, 1572622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,
1456449, 1513250548, rs77068773, rs3025035, 152088142, rs1276175, rs144157017,
1s59594955, 3 1528717999 0. 7 o] Fo o B FE A EH s o] 42
A7 g o] EAsh=E A5, A AATE oF = ARInkGo] A ¢ F o] &
Ao = A= WA S Eetehs oFE FARivkgof W o 5 W S A w Ekot

b o A A AJof|ol| A, A7 WH - Al 7 (sequencing), 9 <5 Al (exome
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[37]

[38]

[39]

[40]

[41]

sequencing), "Fo] A 2o g ol o] 2] g+ T A SH(microarray hybridization), T #H -7 A}
£-0] 4 Q1 PCR(allele specific PCR), T} o] L} 1] EH HA- A2} =43} 7] H(dynamic
allele-specific hybridization), PCR 917 #-4] 4 Taqman 7B O 2 o] Fofxl
FORRE] AEy = sl o)k Wl o g 23" 5= 9l o1, o] o] A&y =
A& ol

Lok, B vy 2 dbSNP database 1s35372932, 1579736818, rs3129871, rs9557291,
rs11724428, 1511123552, rs62124613, rs77389536, 1s206887084, rs9557291,
1$372025, rs8058114, 15143395859, rs57833801, rs139830888, rs9384423, rs6097064,
182175562, 133924164, 1s11206477, rs62225078, rs73202933, 1572622187,
1s139141104, rs9994092, 151762852884, rs2335545, rs9688895, rs144130219,
1578831487, 15456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175,
rs144157017, rsS9594955, ! 15287179990 & o] Fo]zl o g e Al sk}

o2l SNP2| A& AA S E3bet= A E Y o= Guldkgo A S5 &

A F g},

Lok, B vy 2 dbSNP database 1s35372932, 1579736818, rs3129871, rs9557291,
rs11724428, 1511123552, rs62124613, rs77389536, 1s206887084, rs9557291,
1$372025, rs8058114, 15143395859, rs57833801, rs139830888, rs9384423, rs6097064,
182175562, 133924164, 1s11206477, rs62225078, rs73202933, 1572622187,
1s139141104, rs9994092, 151762852884, rs2335545, rs9688895, rs144130219,
1578831487, 15456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175,
s144157017, rsS9594955, ! 15287179990 7 o] Fo] 7 o 2 HE AEly )
o]/l SNPE| A& A A& E3tsts 2 =9 oF= ARIREg o Wy o=
S5 AT ;}E}

L Bk 2 o & miuluk-g o] Ak i uh o S8 Al A S A 28] 9%
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
1s11123552, 1562124613, 1577389536, 15206887084, 159557291, 15372025, rs8058114,
1$143395859, rs57833801, rs139830888, rs9384423, rs6097064, rs2175562,
183924164, 1311206477, 1$62225078, rs73202933, rs72622187, 1s139141104,
159994092, rs1762852884, rs2335545, 159688895, 15144130219, rs78831487,
13456449, rs13250548, 1577068773, rs3025035, rs2088142, rs1276175, rs144157017,
1859594955, 2 1528717999 0 & o] Foj 7 o 2 HE| A ElF 3L} o] 4] SNP
AZ AA e § 25 A5t

g

kg o] § 3}

E g 252 oF 2 HINES 3 A5 9] f- 4 4 DNAS vl d a9 2915
A7), Tl 7] th3 A (SNP) -9 €1 dbSNP database rs35372932,
1879736818, rs3129871, rs9557291, rs11724428, rs11123552, 1362124613,

1_4

7_\;]'6

i
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[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

rs77389536, 1s206887084, rs9557291, rs372025, rs8058114, rs143395859,
rs57833801, rs139830888, rs9384423, rs6097064, rs2175562, 1s3924164, 511206477,
162225078, 1573202933, 1572622187, rs139141104, rs9994092, 51762852884,
rs2335545, rs9688895, rs144130219, 578831487, rs456449, 113250548, 1577068773,
rs3025035, rs2088142, rs1276175, rs144157017, 1s59594955, X rs28717999¢] oF &
speinkg-o] R A s 1R E o iz A EE e, ol & o] &3t
o= HRINES- o] ek = g o S5 A8 A A Aok 7T slh=d)

-
ol-§% % itk

EHY sk A

Y la R by 2 E o A AAoo] e 4 #2(QC) 85 F 2 8.oF%
AOE & lavw T HAY £ e S EE Y, X 1beE A A4
EFA 39 FAZEEE e Aot

523 1000G HolH A ES w7 dol g 9o thalyd A7 AH(MDS) ZF 0 &
el Zlo = sbekA) gk Bl S| A2 Zh2) o) 24, 7 o] 2~(DHR,
ZX 8+ ¢18), 2 1000G EZ S LFER Ao]th

5 3a WA 3eiz A dlol B 9] 291 9(Q-Q) S5 YEI S22, I 3a

Z " o] DHR, % 3b+= t2" o] SA1Y BEG, & 3ce th&2at o) A1 E
g0 ¥4 AE ek Aolt)

T 4= Ao whE g 27 o) DHREAN H+4 1 8)e] wlalet 23S
el Ao g FHe AL Bonferroni 24 72 & YEFIT

5 5a B Sbiz 99 S35 e 122, I Savs tfa2w of DHReI| o &
ZA ¥ 3] F B4 Aol & 5hiz v o] A E vksof o gk Unkalw
gl 24 2dg e Aol

L 62 0 FA o WE nlolofn] EXE& YE AR, ghE SA Y
S gzt ] vl Aol e XAy vEg- 7} gzt vl AR E
e Aot} A A Bonferroni =4 72 58 YERATL

78 UE 5 e F423 SNpell o&f] A ¥ 3 S Holo H g S
el Ao w2 F4x3 SNP, hSNP2ol| o] af] A e 23 g ol v &2
GCTAE AAHE 2
g o] AAE Az H A FH

2. 1] 2 dbSNP database rs35372932, 1579736818, rs3129871, rs9557291,
rs11724428, rs11123552, rs62124613, 1577389536, rs206887084, rs9557291,
1s372025, 138058114, rs143395859, rs57833801, rs139830888, rs9384423, rs6097064,
152175562, rs3924164, 111206477, rs62225078, rs73202933, 172622187,
5139141104, rs9994092, rs1762852884, 152335545, rs9688895, 15144130219,
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[56]

[57]

[58]

[59]

rs78831487, rs456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175,
5144157017, rs59594955, 2 1528717999 0. 7 o] F o] X -0 g HE| A el s}
ol4ho] SNPS] A% A E E3lehiz bR Bulurg el 2w Eis wy o] 55
A ol g3t Aol o).

B g A A of| A, “& 2] ¥ E &l 2 El E(polynucleotide)” = = “3 A& @ ==

o5 7hehe] el R # ol = Al 2] B3 AH(deoxyribonucleic acid, DNA) 1=
2] 2 &) 2k (ribonucleic acid, RNA)E Z&te}, T2 Al gho] gli=gh Apd 4 o 2
A= wE e LE =9k vl ek b 0 = S Ake] 2 A] 3 = Apd A

FEUQHES TAE oldR I E3HE T AWbE 0% DNAE
o}l (adenine, A), 7-©}'(guanine, G), A| &4l (cytosine, C), E| ¥l (thymine, T) &
d 7HA 4712 A4 5 o] 912w, RNAS=S Bl RL Tl $-244 (Uracil, U)& 7141 2L
ATt AL o] T ThH ol A A= T = U, Ci= G f71 9 F A& ol F=t,
ol &3l & 7] ¢ iPﬁ]—E— J ®. 4 (complementary)'©] £} 31 g},

AN A, FARe] WMol E BV v e A Sy 9o WolE
ol &b, (A7 AANR 7N LEAhCT1 2 >) BV DEAh<= 8l d 171 =] el A
il '33 F719 71753 2719 V12 A v e o] g
g Al A el M, w4 A (polymorphism)y o] & 7 A 0.2 A H A ol A 2
A A M E = H A (= /A 2h ] TS ov]shy,
| ©+3 4 (single nucleotide polymorphism, SNP)'<= 3}1}2] &1 7]9]
ofu gt} A A o2 FH Ao dAAVNA, T, C 3= G)7F 9
b5 3= 31 7] Al (individual) 2] 28 3 A 4] Jhol] *EAY 3= DNA A < 9]
s ou gt o & 5o, A& thE iAo Al 71 e DNA G &l & &
AAGT[A/A]AG, AAGT[A/G]AG, AAGT[G/GIAG)H H T 7|l A zFo] &
Egehz 45, 7 e EFAAHA = G)a} 2w, duks o g 7] 9
HESNPE F 719 g §AAS 7RIt} =3 SNP7F EA sty G2 o7
UA5HA AdEo] = o= , SNPE= &elx A /‘}O](normal) o=
oF A & (wild-type, WT) 7R 4| H3= o) {7 %1 <} e} Bl uLsto] 54 92 9 spito
A7]oll Mol 7} A g A8 ou] ety &= gkt

gHH | 'mRNA(messenger RNA B A & RNA)'= @i 34 2 o A 54
FAAe] d7Ee] 4 AHE 8] H 5 (ribosome) 2.2 AEEte] 8 FE| =
A (A H S, translation) 2] AR &5 5F= RNACI T F-AAHE
T (template) 2.2 3Fo] T 7FE 9] mRNAZ}F A AR(transcription) 274 & &-3F]
.

- TG A A ol A kel 2] B o] = (polypeptide)' B
" Elo] = (peptide)'¢F T8 UA| AR, of| ZATH, R AL el o] el of] A

}o

O>~F

(o]
mm oX, 2 L
N

1

g O op
ol mO

N mlo

;

i
o
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[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

Autb4] o 8 A ¥ = nhef o] ofu| Al 2] o F3HA & Wk

B G A A o] AR ofr] =4t A A AHRE A= A8} 8) dofe M o BE
oFof - ol uhe} t}&- 9] opn| = AkS o n| &) A(Ala): &Ekd; C(Cys):
A2 H] Q1 D(Asp): oF 223 2 E AL E(Glu): &5 84k F(Phe): 9l d &2d; G(Gly):
=g}o] Al HHis): 3] 2Bl I(le): 0] AFA; K(Lys): 2Fo] A5 L(Leu): F41;
M(Met): Ml E] 21 N(Asn): o} 2=3}2} %15 O(Ply): 3] & e}o]Al; P(Pro): 25 H;
Q(Gln): =FEFTI; R(Arg): oF 24 ; S(Ser): Al &; T(Thr): 229 2. ;
U(Sec): A & = Al 22| Q1 V(Val): & W(Trp): EHEF; Y(Tyr): EFO] 2 A1,

G A Aol 32715 = (b mAE DAy (ol A Y A (eb ] A A A=
713 A (wild-type protein)©] 3] & o} 1| .4k 91| ell A A V]|
ofr] ;mAbo]l F3) 17| ¥ oln| =4t o ' XS th= 413 o v §hrt

- T A A ol A AL E] = B-0] " H 4] (complementary)"> 478 o] £ 4] 3} =
old®d 2, FAH R = A shd 27 shAIE U)ol A A4t 2 U] §HAE
BololEl 7} BHA (e A ), - wbu o] SNP)ol] M elx o g S5 e AR ZH3
FRAJ] AL ofu]shi= A 0= s Hi= 11 o] /2] 1| 21 X] (mismatch)
A7IAM LS 7HE =l o, AR A 0 2 A} H A (substantially complementary) 2
2+ 3] 4 H A (perfectly complementary) ¢! 31 -& .5 E&3sl= oH| & 7HA|H,
Hop 74 4 0 2 = ebd 8] AR A A1 o] gl

B A Aol A 7] 24 E-2 dbSNP database rs35372932, 1579736818,
1s3129871, rs9557291, rs11724428, rs11123552, rs62124613, rs77389536,
1s206887084, 159557291, 15372025, rs8058114, rs143395859, rs57833801,
1s139830888, rs9384423, 156097064, rs2175562, rs3924164, rs11206477, rs62225078,
1573202933, 1572622187, 15139141104, rs9994092, rs1762852884, 152335545,
159688895, rs144130219, rs78831487, 15456449, rs13250548, rs77068773, rs3025033,
1s2088142, rs1276175, rs144157017, rs59594955, X 1528717999 & o] Fo xl
O 2 RE Al E st o] g SNPE e vpA 2 H &g,

B A A of] A SNP 15353729328 4 A A 6 442] 32597208 H A & 7] 7} Coll A
T 2 3d Ao},

B A A of] A SNP 15797368182 4 A A 5 442] 148357581 A 47| 7} Al A
G= X 3¥ A o)t

B A A o] A SNP 1531298712 A A A 6 42| 32438565 A & 717} Coll A
AR X &E Aolt},

B g M| A ol ] SNP 1595572912 3 A A 13 42] 99761210 A 27171 Gell A
AR X &E Aolt},

B A A of] A SNP 15117244282 4 A A 4 4F2] 112598451 % 7] 7} Goll A
AR X &E Aolt},

B A A o] A SNP rs11123552-2 G20 A 2 Ak2] 1204542450 A G 7] 71 Cof A
G= X 3¥ A o)t
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[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

B A ] ol Al SNP rs62124613-2 93 A4 4] 2 AF2] 203864661H X 93 7] 71 Coll A
T X85 Zlo|t},

B M| A o] ] SNP 1577389536~ 4 A A 10 AF2] 102408368 H % 4 7] 71 Tol A
CZ X3¥ Aot

B A A o] ] SNP rs206887084-2 &3 A1 A 12 4F2] 94620980 H #| 4 717} Goll A
AR X3 H Aol

B x| A o] 4] SNP 1595572912 4 A1 4] 13 7d-2] 99761210 % 4 7] 7} Goll A
AR X3 H Aol

B M| A o] 4] SNP 153720252 QA A 4 AF2] 1070772140 % 4 7] 7F Tol A
CZ X3¥ Aot

B x| A of] 4] SNP rs8058114-2 A1 A 16 /32| 12603772 A 4 7] 7} Goll A
AR X3 H Aol

B G A A o] A SNP 151433958592 121 A 7 /2] 27293404 A 1717} Gol A
AR X3 H Aol

B A A o) 4] SNP 15578338012 4 A1 4] 2 42| 121777405H A 4717} Goll A
AR X3 H Aol

B x| A of) 4] SNP rs139830888-2 4 A1 A 7 /2] 147872742 H A A 7] 7} Goll A
AR X3 H Aol

B x| A of] 4] SNP 1593844232 A A A 6 42| 156089071 %] 4717} Aol A
G=Z A &y Aot}

B x| A o] 4] SNP 160970642 3 A1 ] 20 /2] 37952348 H %] 4 7] 7} Aol A
CZ X3¥ Aot

B M| A o] Al SNP 1s2175562-> 4 A A 4 AF2] 140398639 %] 4717} Aol A
G=Z A &y Aot}

B A A o] A SNP 1839241642 3 M A 18 AF2] 76737927H A 4717} Coll A
T= X 3% Aot

B x| A o] 4] SNP 1511206477 A1 A 1 732] 54941621H A 4717} Coll A
AR X3 H Aol

B x| A o] 4] SNP 1562225078 4 A1 | 22 2] 47740975 %] 7] 7} Toll A
AR X3 H Aol

B M| A o] 4] SNP 1573202933+= 4 A A 12 4F2] 89819306 % 4717} Tl A]
CZ X3¥ Aot

Howd | A o]l A SNP 1572622187+ A A 4] 3 A4FH¢] 6078051 7 171 7} Goll A
AR X3 H Aol

B x| A o) 4] SNP 15139141104 A2 ) 6 2] 31021244 H A A 7] 7} Aol A
G=Z A &y Aot}

B A A ol A SNP rs9994092+= 4 2 3| 4 A}2] 65570396 %] 47| 7F Coll A
AR X3 H Aol
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[89] - 1 Al A ol A SNP rs1762852884+= A A A 6 4] 30994936 H A 171 7F Aol A
CZ X3¥ Aot

[90] Bt M| A ol Al SNP 152335545+ A A 16 7<) 2916111 A 47171 Coll A
T 2 3d Ao},

[91] B 1 Al A ol A SNP rs9688895+= 4 A A 6 /2] 38465523 A 1717} Coll A
AR X &E Aolt},

[92] B A A ol A SNP rs144130219%= 3 A1 A 13 4F2] 98725782 & 4 7] 7} Toll A
CZ X3¥ Aot

[93] B x| A o] 4] SNP 1s78831487+= 2 A A 19 42| 6537140 %] 4717} Toll A
C= X %hyl Aloj},

[94] B A A ofl A SNP rs456449+= 321 A 21 7<) 38851003 H 7] 4717} Goll A
AR X 3E Aol

[95] B A A o] A SNP rs132505483= 3 A 4] 8 41 2] 35650882 H 7 93 7] 71 Aol A
G= X 3¥ A o)t

[96] B A A ol A SNP 1s77068773+= S A1 A 21 2] 23204196 A 37171 Aol A
T X35 Aot}

[97] B 18 Al A ol A SNP 1s3025035+= 4 A A 6 /2] 43783622 A 1717} Coll A
T 2 3d Ao},

[98] B A A o] A SNP rs20881423= 3 A1 A 15 4 2] 33691285 5 91 7] 7} Goll A
AR X 3E Aol

[99] B g A Aol Al SNP 151276175+ A A A 5 73-2] 30945691 A &4 7] 7F Goll A
AR X &E Aolt},

[100] B M| A o] ] SNP 15144157017+= QA A 6 AF2] 50740465 %] 717} Aol A
G= X 3¥ A o)t

[101] 2 A A ol A SNP 1s59594955+ A M A 6 /2] 38443346 A A 717} Al A
C= X %hyl Aloj},

[102] ¥ AA A SNP 1s28717999:= A2 A] 4 2-2] 65571223 A 7] 7} Al A
G=E X 3% Aolt}

[103] A7 AFE SNPE= A4 HEd s 1 A DS 389 47149 Aol 912
T AT A7 AHEH AEHE | WA AEHE 389 VA ES & o ihE
SNP $1 X0l sl &3l= 9715 r&2 F A8k, A7) SNP X & 7|0 & 3o, 5

Wl M 100t 3 8 E] AL 10ntE FAIE Aot} ol & 50, 4%
1(rs_id, 1s35372932)2] 47122 SNP YA & 12 ¥ A&t 0] 5 V| £ 0 =2

10nt Aojo] A7 B& FHor FAG AR, F o] 21 nt2] A Aol

FAE Aot L& r2 A G|V & 5o, ther AR T i
A U F@GAAQ CR ey A9 MA B A HMT <223> 5ol r=
cE BAET AV AL E | 141 A AU T 389 AVIA LS IHA, 53]
AZre A SNPe] 1215 SAeHY] 5 B4 02 ALE 5= Ao, upebs] 47|
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A Aol A, %71 NSAIDSE oF Al | EFAL, of Al el A 2] A AL, -3 Afu
A, g E 299G ER, tEFYA, O3 2 E),
E-UE &, ddA] =, o Ed v o]l B, EFFH AL EF 2] R,
A, AEWER, ol ST, ARE, AEZREA, AESE, 2
17F, Wl 2 23 AL, ol A, Bl ek, YR, 2S5 A,
Zadl, ()-o] FEZER, (H-UZHA, UEFAL SAFZ R,
EFE, Bl ERE, Y 5 A1 7, 22 e uUE, e ol B, e,
, Elo}3 2 #ll 4k SC560, A Atald 2 S el o 7 o] Foj 3]
B A EE shif o] 4l = gl e, ofof] Al ghE = A1 of T}
| Aol A, 7] WAL 2 A= ©] 28 (Iohexo),
= (Iopamidol), ©] . ¥ < (loversol), ©| & ¥ A} (Iodixanol),

n}o] = (Jopromide), o5 Al= ¢ ©] & (loxaglate), 2
Zof o] E(Diatrizoate) % ©] Fo] A 7* 0 2 HE A Bl ¥ i} o] 4=
, ol Al gy = A& of ok
| Aol A, 7] A A= B-lactam Al A A (I WA A £
EAANY F 2o, o]ol Al gy = A2 ol T}

oF= RN ghmlol A W E A1 5= 9l o1, o]

s
e rlo
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[114] g <
“d(susceptibility) & A et= 2, g A 7L &
ZEA AL QA=A oAt AA = A, A AW s A Sk 2™ g A A o

of| F(prognosis) & A 3= A, = H 2 E ¥ X (therametrics)(ol| A T, 2] &

1—_1\1
4 e
O.u

ol e ARE Agetr] fste] AA e Gl E ZUHE st 2HE ZF
E3behis Aotk 2 Aol A, 7] Aae e A sAE 2] du mi
e o) S o3t = 9l oY, o]of] A ghE = A o T

[115]  E=GAAAA, 7] I oFm frlekgo] X ehg oju| g}, B whigof 4] 9]
oF= #RIvkE-& npekAl st A= {71 % A& <Ql(genetic factor)ol] ©]3Fo] F ik E =
A A (hereditary) 9F 2 Rk = Qo {712 A&l 37 2 Q1 o &o]

A~

2=
Tl 8] & A Zaro] AslEl A 4= 9t}
A Aol A, 3 o] (prlmer) DNA 3t 9] 7| A] A (starting point) &2
2b-g8h #2 dd 7k a1 2 9 2 E] E(single strand oligonucleotide) ©] T}

FFE

=

[116]
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[117]

[118]

M glo] = A 3Hgk 95 M(buffer) 2} 5% 2o A 3 (template)
ZYwEYU Qe o Eold o R A3elal, DNA T a 47t Zefo]lo] =3
DNAC] R A A7 & 2= wEH Aol 2 EGEZ AT 0| EE F7181 o]
14350 24 DNAZF Al ft}, Zetolmi= Aubd o 2 15 4] 3071 2]
D7D E o] FojA glom, A7) 74 7 Aol we} 3 7tetel] A et
% (melting temperature, Tm)7} e} 2T}, Lol o A d-& 53] of A 7]
M A FRAJD LS 7H o+ glon, 83 24315 o
Ea‘rohﬂ Ao A 2 gl S el A ] fg——?«a AEA L 7
Wbl upebA B oubg o] A 437] SNP 91 2] cDNA H+= genomic DNA 2]
oﬂ7]"1°ﬂ£ Fzsto] Edgol wE A AAIQ] ZefolwdE &olsH
tjaele = vk SNPE AEst7] 98 Zefoln= 2 f-A2 A e e st
£3= $121, DNA #7498 %3] mRNA 1= cDNA?]
3}04 mRNAQ] F& SAste = HA o) g Hol o} RS
steh A7) S wEg 918 Zeto| = S st a A} sk
g kel e (= Al sense) 7 HETH A (QEEN A £,
antisense)®l] 242+ A H A 0 2 A3lsh= g M ECH O fﬁ TA T
B A Aol A, '3 Z H (probe) = 54 A A2l mRNAY cDNA(complementary
DNA), DNA 5ol 50] 42 iﬁﬁﬁa‘??}%%‘ Az 0 WA A AR 9 7 2]
A 7] (base pair) 4 o] 2] RNA == DNA & & ZY| Qe =] W& o]y,
3 A] (labeling) ¥ o] 1AM AgHeh= thd m NA‘Jr cDNAS] &4 57, A ¥
o= AT F Utk ZrE o AE B 248 22 q‘ﬁﬁ] o FA¥ 7]l
upe} AdstA AEe = ook AV 22 E = g g A& dgaAal,
= e uhH Foll ARE-E = gl A Y] g wE el = A
1

-~

&)
EX% 5o g2 ko] &4 3o 2A% A& i Eo] 23E ™, DNA H &
o] &3k WHol A DNA 3 o] 7|e] vl e] Add Jel& AlgE F5 Ut &
2 2~ ¥ o} "] t}-o] E (phosphoramidite)

Dl
oS o] g3to] BerH 0w FHT

/‘ﬂ Aol A, Zefol = X 2 H = ¥ A Y olu|t)}o] E(phosphoramidite)
ﬂiﬂﬂﬂiﬂ Aol Ve de] T A | WS o] 8ato] 3lehA o= AT
G A gk Zglol ] E= X 2 H = A SR Fhis E 4 o] ¥ =
= 1‘? i’ﬂ LE|=glo] 2435 Wl st A e ol ] =i okl
A el uhel theFshAl A g QT o] e gF WA o] o 2= W e F)
ek, A FEE QLB = et o] o] TS =] X3 yrEE L E = (Y
M o & 5 kA X &2 AAA (o e EAFY|olE,
EALEELLH 2, FAF Eolu|Hlo)| E, FhulH| o] E 5 Hi= &t =
AZAA (N EAFERE| QO] E, FATRUE Q0| E 5), “1g|il 33 =
a4 E o] &3 X &E A (labeling material)2] 23} 5©] T}
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AEELLE D
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-

T
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RT-PCR 7|
ol t},

T

—
[e]

E

A Aol A, 71 71
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WO 2023/018312

[119]

[120]

TET rw SR g W B
ﬂﬁWﬂlﬁa ToH ﬂon%ﬂ by o ﬂﬂﬂliv 2y R
Vo E I o o W TR o ok H AR
%Hm@o_emﬁ HEZT TR AR T mx P
e T EEC LT P odwBErg®
X = IO s - K
ﬂfmaﬂm_l,wﬁATM Abim_uA‘Al‘UIOtZWW o Edlﬂtﬂ,ﬂfﬂ J_ML
e PohowamB B E¥aiag T
Mo o+ - NE LT el X 2w o3
THER g Xalbhe oy T oo M
o 2w S Ewwe o™ W, go BB T —
ol 2w F%Eﬂoac%% i o B R
- . Lt —, — [ ) —_——
g 2o T e R = 2 DT g
) & U R T QMo N e TR
Py tET g4 MEIOle L paNEEs
- T - S (A ) oA e B
w™ B 0 X o ToH Lf il EE il Wi o< 2 XL‘IAT 6] O# K-
il Z O oF — = ol W o— " T - WX
R 7vi H ) i AR R B A )
TAUAY ~wrszRsiepl HETFDEY
.o -7 R AT R ol == @
° = °© oy U HONY g ol — By
STEXE [TarTntaT) W%m‘&ﬂﬁﬁ
© oo of T % N R e o A X
— o 2 g ™ Lo R s To B A
Woo»ﬂei ﬂuiEﬂ _O@Hoﬂﬂ"] ma%mau,ﬂlﬁ
‘AATEESO# ]i T_Il‘_ﬂorﬂ A.iLﬁEﬂN ﬁo_,o vl
o = S T o B o = M )T R
_SELWNJL \JIIOO:#qu ‘_IWWL‘W‘;IOFﬂM/ n‘H_AI‘_JﬁmOQm JIL]
Whopn < &N Eﬂrﬂi_ELE%LOJM%QE]&E%JU
ﬂi,._o.:l C,U_LH qw_fju JxALIAA 1roA|O ,]X <0
R\ﬂ%‘.:_.wo ELEEED}L7‘O|_EL£O_6L“M‘M‘EEMq .
CO_EE,NJ-O i7ﬁhﬂd’ﬂﬂMﬁ.z§ﬂull]Mlﬂ_A|mﬂA|ﬁﬂﬂﬁ‘;loETM
S Bl ST TR T e T e ® KT R
SEl U™ TEmodT i e m o P oyt
~ 1 =l o
ST TERT _NgrglrnmatayCoos
oW PP T R W W G My By o NW R
Bl A R BT O E R’ N R R
N o < w
S & ST

A= F 2 SNP -9 o] 714 Lol

dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, rs77389536, rs206887084, rs9557291, rs372025, rs8058114,

rs143395859, rs57833801, rs139830888, rs9384423, rs6097064, rs2175562,

7%
=]

o}, 7 A 8} (homogenization), ] 7},

= =
=2 =
L2 3}, Aok

o
1rs3924164, rs11206477, rs62225078, rs73202933, rs72622187, rs139141104,

rs9994092, 151762852884, 152335545, rs9688895, rs144130219, rs78831487,
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[127]

[128]

[129]

[130]

rs456449, rs13250548, rs77068773, rs3025035, 1s2088142, rs1276175, rs144157017,
$59594955, 2 15287179990 & o] Fo] %l 7+ 2 E] A el g sh) o] Ak9]
thol Ay o} Al o] EAsEE A, I A A 7} oFE HuinkSo] AY Ao

BB GAE T FE w3 e WRF PRE AT
M A E,
WG, o & G A 2R E S5 AR 5o SNP 99 471H Lo

dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
13924164, 1511206477, 162225078, rs73202933, rs72622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,
1456449, 1513250548, rs77068773, rs3025035, 152088142, rs1276175, rs144157017,
1559594955, X 15287179990 & o] Foj 7 o 2 ¥ A B ¥ sl o] g <]
A7 g o] EAsh=E A5, A AATE oF = ARInkGo] A ¢ F o] &
“’EJ* st GA S E3tehE of= RIS O I o o] Qs AR E
S AT g

& o2 ARk et =53 AR 2] SNP 99
A 71 4 A ol] dbSNP database rs78831487, rs456449, rs13250548, rs77068773,
1$3025035, 152088142, 151276175, rs144157017, rs59594955, & 1528717999 &

oo 7l FORE MEE sh o] el gty kg ol EAlshiz 4,
HAAE QY b2 Brlnkgel 2o WHSE UAE Xakehiz A9
ob& whulukge] Fvko] Wa s YRS ATz PP AT

g, 2og e B AR E S5 AR o] SNP Y919 g7 H Lol
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
13924164, 1511206477, 162225078, rs73202933, rs72622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,
1456449, 1513250548, rs77068773, rs3025035, 152088142, rs1276175, rs144157017,
1s59594955, 3 1528717999 0. 7 o] Fo o B FE A EH s o] 42
GAd v g ol EAskE A5, AAATE oF= Hrinkgo] Ad o=
o= GAE sk oF= HRIHkg-of vk v S A5 gl

Egh B U S I HARTE 53 AIR T SNP 99 7] H
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, 15206887084, 19557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
13924164, 1511206477, 162225078, rs73202933, rs72622187, rs139141104,
1$9994092, 151762852884, 152335545, 1s9688895, rs144130219, rs78831487,

k)

HHU[‘
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[131]

[132]

[133]

[134]

[135]

[136]

18456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175, rs144157017,
1s59594955, 3 1528717999 0. 7 o] Fo o B FE A EH s o] 42
A v T A o] EAletE A5, HAA 7 oF= Aol Y Y3lo] 2
Ao 2 A= AAE Lot of = ARk Wy o S WU S Al ekt

- g M| Aol A, k7] B2 Al Ed (sequencing), 955 Al 7 (exome
sequencing), "Fo] A 2 o #| o] o] 2] & =4 SH(microarray hybridization), ™) # -7 A}
£ 0] 4 Q1 PCR(allele specific PCR), T}o] U 2] o 1 f- A 2} =4 3} 7] '*H (dynamic
allele-specific hybridization), PCR €174 4] @ Tagman 7] ©.& o] Foixl
O BE MY = s o] o] W o' =l 4= 9l o, o] Ay =
A& ol

EoE FouEe D PGA R 5 AR S SNP 79 9] G714 Eell
dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, 162124613, rs77389536, rs206887084, rs9557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, rs9384423, rs6097064, rs2175562,
183924164, 111206477, rs62225078, rs73202933, rs72622187, rs139141104,
1$9994092, 11762852884, 152335545, rs9688895, rs144130219, rs78831487,
18456449, rs13250548, rs77068773, rs3025035, rs2088142, rs1276175, rs144157017,
1s59594955, 3 1528717999 0. 7 o] Fo o B FE A EH s o] 42
GA A7tk A o] EAlskE A5, AT oFE HRIvkge)] A¥ Ao w
AA 8= GA; Z
7] A1 A7} o= 2wl

Azt BAE

0%

—_

=
by o0
oo =
S iy
o

30
i)

&3
olo
o

rfe
=
£ 30

ot @
X

f
N
N

il

fln e

S X
ot

O

rir

X,
o

M ol
g (E o>
ot
rlr
iy
mml
o
o
o

o
of

o >
op
o ¥
rg IR
o =
o0t ot 4
o oF
> 2
oo
=
2 > oo ot

1-011

)
> AT c
o 1=

o

x 2

oo o&

H
Tl
o
of
>

OE m.{g

r A
<
)
~N
o
Mo o
o
rH,
(L
oo 19
"
o
do
:C‘>L_r‘
o
ox
)
lo
i
S
>,
19 oo
Mo A
Ir

o
o flo = 1

~ ok
po

R

ok
[~
o,
il
©
(r
o

<
=
(e
re
kR
uls

AR B
F o o
N

Al & o Ao, ol =
B ukrgd 2 dbSNP database rs35372932, 1579736818, rs3129871, rs9557291,
rs11724428, rs11123552, rs62124613, 1577389536, rs206887084, rs9557291,
1s372025, 138058114, rs143395859, rs57833801, rs139830888, rs9384423, rs6097064,
152175562, rs3924164, 111206477, rs62225078, rs73202933, 172622187,
5139141104, rs9994092, rs1762852884, 152335545, rs9688895, 15144130219,
578831487, rs456449, 1513250548, rs77068773, rs3025035, rs2088142, rs1276175,
5144157017, rs59594955, 2 1528717999 0 & o] Fo] Zl - o & FE| A Bl ¥ &}
o] /g2 SNPe] A& AAE E3sti= 2 E oF= Aldkgof e = v

i
o
It
2

@
i)
N
§2
uly
i)

r
mE



18

WO 2023/018312 PCT/KR2022/012149
o &5 E Ale gl
[137] g & 2 o8 rlRkgo] vk = 0y o) S8 A A E Al x| AE

dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, rs77389536, rs206887084, rs9557291, rs372025, rs8058114,
rs143395859, rs57833801, rs139830888, 159384423, rs6097064, 152175562,
1$s3924164, rs11206477, rs62225078, 1573202933, 1572622187, rs139141104,
r$9994092, 51762852884, rs2335545, rs9688895, rs144130219, rs78831487,
rs456449, 1513250548, rs77068773, rs3025035, rs2088142, rs1276175, rs144157017,
1$59594955, & 15287179990 2 o] Fo{ x w0 2 HE| A8l ¥ 3Lt o] 4] SNP
Az AA Y E5E A F e
[138] &4 o wskE b o 7HA AT & 7HE 2 Sl vl
i Argoll AAlstA A szl gk

= 1l O

el o= g S 545 A A o) disl sk st = o] ol T, &
g o] Abab A 7] W Qo) ¥8tE = BE W3 5 E YA A ES
Estehs Ao & ol ofof gt} B kg g grd el QlojA THEH A
Zlgoll g FA A Aol B o] @ X5 5 = lrhar Iy = A §-
1 A E g A eReit

[139]

[140] olal, & W o] o3& 7| Hsto] uphA gk A Ao & A A g} 1
sh7]1 9] AAfell = 2 g Bh f A olslstr] fsto] AlwE = A Y E, 5H]
A AT el o) of 3l - g o] g0 gHAH == A& of )

[141]

[142]  [AA 4]

[143] AAld 1. A

[144] o]

[145] 20121 %-E] 201737k A] A -golabg

Wi ¢k DHR(Drug Hypersensitivity

: = 7] Aol et A E gl o
ZREZFE Ao 7] Al AF] €8](2011-0939)] 51 okt 5 A
g AE A F ol el M= B 7R H A Fo 8 v 4

YA TE PN AES A8kl K-CHIPS AFg-3to] fH23 &

F-24 5191 o}, K-CHIP-2 K-CHIP 71 A~ A] 9 (http://kogo.or kr)2 3] Al 3% ) o
g B AT Al et AE ol A AAsdvh thaa vl o] Bl(N=3,780)%
T Al B A7 A XA o] dol & AR&-8F3 AL, K-CHIP-E- o] -85}
F AR S FA5A (&= 1 Z%). Batch &35 H 4 3}817] 98l K-medoid
U 2EE 7R 35 WA S ARS8l SNP A A & A5kl B9k

tl o] El o] EIGENSTRAT 7 W21& A 838151 g2t 1) 34} 15 {holl A0
2= 5 0J(PC(Principal component) 2= ))& AAFSIATHF-ALE 7 AR5 71
A2E AAA 7171 A8, #AF & F 1070 9] szt o] FAE A
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AN H T} PC 2230l = fA A WA o] gl WA S A Hais o
ALEE AT B 27 W B2 20 Vel

[146]
[147]
[148]

[149]
[150]
[151]

[152]
[153]
[154]

[155]
[156]
[157]

20123 E] 20155 7HA] A& ol Al v 2l o)) A =
Aoz AR A8 w5}, o] 341E-2 Axiom Asian
chip(Affymetrix) S AH&-3te] §- A2 & A Gkt tjz=a2 AlB
A A AE(N=2,312)0]] 5E3}o] K-CHIPS o] &35}0] § 223 &

BASHTh B E volE & EYsha o A & S ASATE 1 F).

M
™
A
L
»,
an)
=
rigt
Y
o
wn
o,
o

—_—

EENE

1

w
o

deolg 24 1%
DHR #A5 SA] wha ot A dhg-o] = 71435 0 2 W@l ok Bl A & &
DHR-S o+ 3 Bl 2l shal ol e
Hhg s A1 whgt

o}{e3

o
=
El
ok
32
5

=4 a4

SNPe} ] #be] HelE], & 28 Hrhstsivh 542 vl o e i
PLINK ©} ONETOOL & AF-8-8Fo 523 ¥ 21T}, Hardy-Weinberg *3 % (HWE)
B 2= Eo] T gk P-glo] 1 x 105 W %F, MAF(A 5= o) {4} ¥15)7} 0.05 v 7
L= frAAE A E 0] 095 1<l SNPE Al 9] 5ttt 9, A =5 (missing
rate)©] 0.05H.t} A A Y o} & 7| A 7} &7 IBS(Identity-By-State) 7} 0.9 1.t}
AAE Attt ol A & HE Y dAp= 7 7| o] 29} thzzatol] e
AgEglon, Aol ek taatE TEsAT B, F 13 Bl EAlsh=
SNPE L glor, T g dolEfol] TUdet =2 #e] dAE A &8k £,
Fisher 4 S & AF-E-8ko] 7 Alo] 29tz Alol o] Hot A5 E T54&
HAEZ O™ 1x10° o4 ol A 721 g SNPE GWASEH-F
A At ol el gk EEA 3= 2 oFste] & ladl] VER AT

FAY A L 22 FANDL AL BAF 84

27 dlo] Bl 7F A= GWASE dREs) 24 28 3] 9] (GLR)E A&}
S A AR QB S TR o FYPA AT T8, A ~E 3 F(LR)
25 Apgato] o)Xl Hbg (2 o DHR)= o=kl th GLRI} LR ®5 R
B A3 E 9 of(R Project for Statistical Computing, Vienna, Austria;

AR Fol v gk SNP7F A Bl = Sl o), vl Al vl 33 -& 8l A FAA A K< gt
SNP2] + 5,000 & 714 Ulell ¢ %] éF SNPE 3=+ (imputation) s} $1 TF. 8- Sanger
& A1H] Zx(https://imputation.sanger.ac.uk) &S A}-8-3F] 43 | ¢ T}, Haplotype
Reference Consortium release v 1.1-8 AF8-31 31 64,940 35 2 EFY] o 2 A1 €
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FH 7HA oF Ao} I(CHB/IPT)16E =9 #2 djd 24 31838131t} SHAPEIT17
2 PBWT182 A}-836}¢] Pre-phasing & F&-& 3] 3}al INFO W E & £
ALgsto] 28 A5 Hrtsglo).

[158]
[159] A 1. 2] EA &9l
[160] AT FA7EALY] 919 SAIT A 5442 & 100 8.ofFstitt
[161] Aol 55¥ DHR A (N=378)2] #H o o172 42.03 + 14.824 1 o,
2474 9] 22165.34%) 7t o1/ o] AT}, o] F 295 A 0] 22(78.04%)= S A
FHHE-S-S B 91 83 Al 0] 22(21.96%)+= A A /8] S A] Y Hk--S HAT)
SA Y GRIRESE& fbehis 7h &gk A1 9FE -2 NSAIDs, A Al o] AT
AN F o] AA S H5-2 3] 37 20 YEF AT
[162] A A dbg ol A= AQl k= EA AT M Bk A EAT 1 HE

ol At} th &7 (N=3,779)¢] H# &2 43.07 +9.854151 21 % 1236 9

32H32.7%)7F o1 /g ol Atk F A F-A] ol A 55 1858 ©] DHR $hA}o]
o122 50.38 + 16.5841 3 2.1 1054 2] 04*3(56.76%)01 E5HE A 1851 9]
32 =80 9] A= A8 Hulgk2S 1ol vhd | 105 9] At Ao g
AigkEg Bl dzae F 9211314 o] 41(39.84%)2 ¥3}31o] 2,3129 2
g GA R AT o d ezl H S 46.96+10.724 S T EA|
“155 0l A 3= NSAIDZF 7H &3k 19l of= ol 1o A7 21 F & ol ATHGE
2).

[163]
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[3E1]
4 °FE FAHINkE o) & F(Control)
A bl o] H N=378 N=3,780
Lol () 42.03 + 14.82 43.07 £9.85
A4, N (%) 247 (65.34 %) 1236 (32.70 %)
oFE I Hk-S
SA1E, N (%) 295 (78.04 %)
ofr}H EA] 2 147 (49.83%)
drF 54 (18.30%)
FrdTrdARE 94 (31.86%)
A3, N (%) 83 (21.96 %)
HE- 21 k2] (maculopapular rash) 36 (43.37%)
DRESS 20 (24.10%)
RE|EAEE ST 13 (15.66%)
=73 3] AL 10 (12.05%)
LA oFxl 4 (4.82%)
A dlel¢ N=185 N=2,312
Lol () 50.38 + 16.58 46.96 + 10.72
A4, N (%) 102 (55.14 %) 921 (39.84 %)

oFE s

A1, N (%)

105 (56.76 %)

opvfg g 2~ 55 (52.38%)
drF 4 (3.81%)
FEU VG HHE 46 (43.81%)
A AH, N (%) 80 (43.24 %)
HE-%1 ¥-2 (maculopapular rash) 41 (51.25%)
DRESS 24 (30.00%)
2EBEAESEFTE 8 (10.00%)
=4 3] YA} 5(6.25%)
a4 okl 1(1.25%)
TA AN LA FEF 1(1.25%)
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[168]
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[170]
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[165]
[166]

[3%2]
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< (N=83)

o0 [ W

27

NSAIDs (o} =3 &

ol A| Eo)H] &

B

M=z~

71 L A A

WA

Z

y

[e5 ] ;(ﬂ

e}

)

1o

=}
L

2

|

H2 ApekA)|

e

e
=

47

A

10
=)
7| e

N OO W

10

A Ao 2. GWAS A A3 g9l

3= 265,87871 2] SNP7} £ 2 @] & E 95 th(#AA S #
A8k LRell thék Q-Q

S EEER LT oS
S, 5 4o

2, | YERd pel e, F
(1535372932, p=7.99E-08)°]l 7}7}

2z o
E%t

98%, MAF > 0.05). Y14 5 “1% 9] DHR(ZA & 2 %]

g g
5 30 bl gl on, ¥4 A
5]

}1}e] SNPRte] A
2 Yebsth 471

H)

AL
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[171]
[172]

[173]

SNP+=

153537293201 1, o] 1= 9417 691 %
J oo EAF= Ao

]L,

IR

FALATHE 3 Fx

HLA-DRB1

PCT/KR2022/012149

FAe] gl 2EY

[3£3]
C| SNP ([Nt 222 3 Generalize | Generalized | AIC
hr (Control vs ADR) d logistic logistic
regression | regression
(Control vs| (Control vs
Immediate)| Delayed)
OR P-value P-va ([95% CI]|P-va
[95% CI] lue lue
6 | rs353729 | 325 1.77 7.9910 - - - - [2361.1
32 972 | [1.44,2.18]
08
6 | rs139141 | 310 - - -0.80 [ 0.01 |-2.04[-1.3]|2.90 [2723.7
104 212 89 |[0,-2.77] | 10% 3
44
SNP information with discovery data
C| SNP | Nt |Al Minor allele frequency H |Rsq|Geno| Mis |Gen
hr t/| Al| Con |Imme | Dela| Kore | East |WE type |sing| e
Re| 1 lirol |diate yed | an |Asian Rat
f refere | popul €
nce |ation
datas | from
et |gnom
AD
6 |rs3537|3259|T/|0.|0.28|0.37 |0.40|0.27 {029 |09 |- |genot| O |HL
2932 (7208 |C |29 1 ype A-D
RB
1
6 |rs1391|3102|G/|0.(0.09|0.08 |0.05| - [0.0080.3|0.9|impu| O |MU
41104 |1244 |A |09 2871972 | ted Cc22
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[174] W& %= 5ac] Vb vle o], 51 E B A SNPE ARE 3 o &35,
B o g 7 AL 15353729325 YERN ), tHE A o] Make
1s353729329}2] 33 BAE e T &, 7HY §-2] 8 SNP= 15353729322
LHEFSETH
[175]
[176] U o=®, SAE w3 A dd vgS 5HH o2 Yipo] B4
Hh o}oﬂfﬂr GLRoﬂ o gt Q— Z3E2
[177]

A 1”4 57H4 ol g
SNP(rsll206477 rs62225078, 173202933, 1572622187 2 15139141104)E

Bl ST (3R 3 E 4 ).

[178]  “37] 3% 30 Ve vhe} o], 71§91 %

g SNP rs139141104= 611 &4 A 4] 2]
MUC22 f- A 2pe] 91 E = of o of) 4] 3kr}
[179]

= 6ol] LFERG Bl o), & 570 9] SNP(rs11206477, 1s62225078, rs73202933,
1s72622187 2 rs139141104)7F A4+ §

FAANA ol 32 S5 o,
40 Vhebe 15t B Astol ot
[180] ¥, f443 % of 4] SNPE AHE-to] 1] @ 5 5b9

2 o 2 A9 AL 151391411042 Ve 22
AL

] hvA
Al

2 el Age ol g
$ A B eI,
[181]
(182]  FHAUOR, ¥ MEAES oFE Bl FAPL v
[183] 49 UhEbeE b} ol 248 sl uk s} 1% whrl k& skl e
=, ol 3 SNP7} 2ol H] ) 2ok
[184]
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[324]
rsID BP | Al [MAF|\MAF|MAF|MAF|MAF|MAF |HWE| Gene [P-val
Ref ALL _ _ _ _CODA |_gnomAD uc
con immediat | delayed -east asian
Modell
{control
\L
DHR)
rs35372 | 32597 | T/C | 0.28 | 0.27 [0.37 | 0.39 | 0.26 {0.285]|0.91 |HLA-DR| 7.99
932 208 7 8 8 92 Bl E-08
rs79736 | 14835 |G/A [ 0.05]0.05 (0.08 | 0.09| - [0.040|0.327 | LOCI102 | 6.44
818 7581 521 | 184 | 644 | 756 58 2 546294 |E-06
rs31298 | 32438 |A/C {0.310.31 (023 10.26| - |[0.701]0.154 |[HLA-DR| 6.67
71 565 11 8 56 | 83 7 8 A E-06
rs95572 | 99761 |A/G [ 0.05|0.05 (0.10 | 0.06 | - [0.069]0.645|CLYBL | 1.03
91 210 738 | 383 | 17 | 098 19 9 E-05
rs11724 | 11259 |[A/G [ 0.38 [ 0.37 | 0.46 | 0.44 | - 10.450(0.342| ZGRF1 | 1.13
428 8451 4 67 1 51 6 6 E-05
- 14145 |C/T | 0.15 |0.16 | 0.09 | 0.11 | - - 10.654 - 1.56
2237 47 661 | 59 4 E-05
rs11123 112045 [G/C | 0.21 [ 0.21 [0.27 |0.26| - ]0.239|0.384 - 1.75
552 4245 58 |03 |12 | 83 4 6 E-05
rs62124 | 20386 | T/C [0.06 | 0.06 [0.10 | 0.10| - [0.089]0.168 - 1.78
613 466 798 | 417 | 68 | 37 56 6 E-05
rs77389 | 10240 |C/T {0.25]0.25(0.31{035| - [0.297]0.696| PSD 1.80
536 8368 8 (23 | 02 | 37 7 5 E-05
rs20688 | 94620 |A/G [ 0.08 | 0.08 [ 0.12 | 0.14| - - |0.387 - 1.92
7084 980 703 |313 | 2 02 E-05
Model2
{control
\L
immedi
ate)
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rs95572 199761 |A/G [ 0.05]0.05[0.10|0.06 | - [0.072|0.552|CLYBL | 1.05
91 210 738 | 383 | 17 | 098 26 2 E-06
rs37202 | 10707 |C/T [0.18 | 0.18 [ 0.250.13 | - ]0.764|0.571 - 1.08
5 7214 5 06 | 59 | 41 2 2 E-06
rs80581 | 12603 |A/G [ 0.07 | 0.06 | 0.11 | 0.03 | - [0.035{0.090 - 2.65
14 772 196 | 921 | 86 |049 35 14 E-06
rs14339 | 27293 |A/G [0.11 |0.10 [0.16 | 0.11 | - [0.124{0.222 - 8.22
5859 404 1 69 | 27 | 59 7 9 E-06
rs57833 | 12177 |A/G [0.45]10.44 [ 0451047 | - 10.423]0.027| LOC105| 1.03
801 7405 62 | 87 |25 | 56 9 29 | 373590 |(E-05
rs13983 | 14787 |A/G [ 0.06 | 0.06 [ 0.11 | 0.04 | 0.07 |0.059 |0.904 | CNTNA | 1.05
0888 | 2742 931 |603 | 69 |878 | 106 | 62 6 P2 E-05
rs93844 | 15608 |G/A [0.1310.12{0.19|0.12| - [0.161|0.387| LOC101 | 1.18
23 9071 22 | 77 | 15 8 5 928923 |E-05
rs60970 | 37952 |C/A [ 0.38|10.38 (046 |0.36| - - 10.485 - 1.48
64 348 62 [ 03 | 78 | 59 7 E-05
rs21755 | 14039 |G/A [0.4410.44 (0471045 | - (0.533]0.202| CLGN | 1.53
62 8639 88 | 27 | 46 | 12 5 6 E-05
rs39241 | 76737 | T/C [0.4810.47 (0431046 | - |0.400]|3101 - 1.74
64 927 59 [ 98 |22 | 95 8 0 E-05
Model2
{control
VS
delayed)
rs11206 | 54941 |A/C [0.05]0.05[0.04| O - 10.030(0.035 - <1.0
477 621 123 | 251 | 915 77 31 OE-1
0
rs62225 | 47740 |A/T [ 0.06 | 0.06 [0.07| O - 10.112]0.539| LOC284 | <1.0
078 975 027 | 059 |288 3 6 930 OE-1
0
rs73202 | 89819 |C/T [0.05]0.05[0.06| O - 10.042(0.875 - <1.0
933 306 304 357 | 102 31 7 0E-1
0
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1s72622 | 60780 |A/G | 0.06 | 0.06 | 0.08 | O - 10.166(0.227 | LOC105 | <1.0
187 51 811 | 828 | 475 2 3 376942 |[0OE-1
0
rs13914 | 31021 |G/A | 0.08 | 0.08 | 0.08 | 0.04 | - |0.008(0.328 | MUC22 |2.90
1104 244 715 (831 [ 305 | 878 366 7 E-08
rs99940 | 65570 |A/C [ 0.05]0.05]0.04 |10.14| - ]0.045(0.766 | EPHAS | 2.65
92 396 268 | 145 [237 | 63 57 8 E-07
rs17628 | 30994 |C/A | 0.06 | 0.06 | 0.04 |0.11| - - 0.876 | MUC22 | 9.31
52884 | 936 931 (988 [915 | 59 8 E-07
rs23355 (29161 | T/C [ 0.2110.2110.21 1037 | - ]0.236(0.209| FLYWC | 1.51
45 11 83 | 53 | 36 2 5 6 H1 E-06
rs96888 | 38465 |A/C | 0.08 | 0.08 | 0.07 | 0.18 | - ]0.090(0.255| BTBD9 | 1.54
95 523 595 | 446 |797 | 29 6 7 E-06
rs14413 {98725 |C/T |0.05]0.05]0.040.13| - |0.100({0.002|SLC15A | 1.74
0219 782 219 1078 | 746 | 41 4 304 1 E-06
Model3
(Immed
iate vs
delayed)
rs78831 | 65371 |C/T [ 0.10 | 0.08 020 - |(0.122] 1 - 2.08
487 40 84 | 136 73 3 E-06
rs45644 | 38851 [A/G [ 0.05 | 0.03 0.12] - 10.073(0.729 - 6.66
9 003 304 | 39 8 9 7 E-06
rs13250 | 35650 |G/A [ 0.24 | 0.21 039 - 10.244]0.558 - 7.00
548 882 35 |1 02 63 2 3 E-06
rs77068 | 23204 | T/A | 0.12 | 0.10 020 - 10.153(0.076 - 1.78
773 196 62 | 34 73 8 11 E-05
rs30250 | 43783 | T/C | 0.21 | 0.20 0.3410.2010.153(0.054 | VEGFA | 2.44
35 622 08 17 76 | 32 2 72 E-05
rs20881 | 33691 [A/G [ 0.42 | 0.38 0421 - 104230932 RYR3 | 246
42 285 9 81 68 8 8 E-05
rs12761 | 30945 [A/G | 0.44 | 0.42 043 - 10.423]0.358 2.52
75 691 61 | 54 29 77 1 E-05
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rs14415 | 50740 |G/A | 0.05 | 0.03 0.10| - ]0.055|0.228 | TFAP2D| 2.59
7017 | 465 617 | 051 37 91 9 E-05
r$59594 | 38443 [C/A | 0.08 | 0.07 0.18| - |0.088(0.231| BTBDY | 2.82
955 346 691 | 797 29 05 E-05
rs28717 | 65571 |G/A | 0.05 | 0.04 0.14| - 10.0480.438| EPHAS5 | 3.02
999 223 243 | 068 02 2 9 E-05
[186]
[187] A A4 3. EA £
[188] A & ALEEF] A 42 38R F 75,077712] SNP7F £ 4 #E &
Z 95t A A S A 5 > 98%, MAF > 0.03)(5 1).
[189] 3 590 e vhef o], vl AAH 2] dlolH Ao A folvgk ZloZ gl

SNP = 611 14 4 o] HLA-DRB1 A7 & & 91 1535372932(p=0.008)7}o]
EAH R foldt Ao g LEsLT] o] = 1s353720327F 54 oF & #INES-9]
TEE £ U FEo 3R] &= BAHARL v A 2A AR TS
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[190] [3E5]
Chr SNP Nt Logistic Generali| Logistic Generalized
regression zed regression logistic
(Control vs |logistic | (Immediate regression
ADR regressi |vs Delayed) | (Control vs
(immediate on delayed)
+delayed)) |(Control
Vs
Immedi
ate)
f |P-valul B |P B P B P-
[95% | e - -1 [95% CI] |val
CI] ue
a a
1 1
u u
e e
6 rs35372| 32564985 | 0.32 |0.008 | - |- - - - -
932 [0.19,
0.45]
6 rs13914(31021244 | - - -0.32 (0| -0.70 [0| -0O.16 0.6
1104 . . [[-0.57,0.25] | 51
5 4 2
1 2
5 8
8 2
SNP information with replication data
Ch| SNP Nt |Alt| Minor allele frequency HW | Missi | Rsq | genoty
r /Re| All |Cont |Immed |Delay | E | ng pe
f rol | iate | ed Rate
6 | rs35372 (32564 | T/ | 0.25 [0.303 . 0. ]0.48|0.0008| - [ genoty
932 985 | C 8 3143 | 2469 | 97 ped
6 |rs13914 | 31021 | G/ | 0.053 [0.052] 0.0904 |0.0375|0.43| O 0.96 | impute
1104 244 | A | 86 77 31 6 d
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[192]
[194]
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739

P93k 1] dbSNP t] o] B H] 0] 2 rs35372932, rs79736818, rs3129871, rs9557291,
rs11724428, rs11123552, rs62124613, rs77389536, rs206887084, rs9557291,
rs372025, rs8058114, rs143395859, rs57833801, rs139830888, rs9384423,
rs6097064, 152175562, 1s3924164, rs11206477, rs62225078, rs73202933,
1872622187, 15139141104, 1s9994092, rs1762852884, 152335545, rs9688895,
rs144130219, rs78831487, rs456449, rs13250548, rs77068773, rs3025035,
2088142, rs1276175, rs144157017, rs59594955, 2 1287179995 o] Fof
o 2N E AulE sk o] SNP] HE AAE E3EE O F
jrjru]a].p_gl At Ei= tﬂ—tﬂ 01]23. ZH =

[ 73 2] A1l §ho A,

7] oFE HRIRESES A S oFE Auiubg B X oFE
Hluk-gol 18 5 07 St o E vk o] Aok = uhy o S 8
ZAE.

(713} 3] 13kel 9JojA,

Al
AF7] SNP7F 1) 1835372932, 1579736818, rs3129871, 1$9557291, 1811724428,
1511123552, rs62124613, rs77389536, 2 15206887084 & o] Fo] X
T O 2 RE AEE st o] gl A, AV A AR T
oFE I uInkg-o] Zek = e of S8,
AF7] SNP7F 2) 189557291, 1s372025, rs8058114, rs143395859, rs57833801,
rs139830888, rs9384423, rs6097064, 1s2175562, 2 1s3924164 2 o] Fo] Zl
o O ZRE AEE St o] Al A, V] A= AN RN
A8 b Huldkgo] Mg = 0y o 8ol
AF7] SNP7F 3) 1s11206477, 1$62225078, 1$73202933, 1572622187,
15139141104, 1s9994092, rs1762852884, 152335545, rs9688895, 2
rs1441302192 o] Fo] Xl o 2 e A el F s} o] ¢l A9 A7)
}_/‘j%—— 4/\1—01 OEH 1:/1 ;q 63 Ok‘:’ J/}u]a]-og] Z]D]— E = %Ltg
o 580,
AF7] SNP7} 4) rs78831487, 15456449, rs13250548, rs77068773, 1s3025035,
152088142, rs1276175, rs144157017, 1559594955, "2 1528717999 & o] Fo X
o O ZRE AEE St o] A, AV A SAE o=
HRIREG I A A oFZ A3 -H 82l A& S Q& oh+=, o &
Irinkgo] Ak iz v o S8 2A B
%473 4] A1kl oA,
2F7] SNP3= 1535372932 HE3= rsl39141104?l RANE EA o7 5= R

[ 5] Al 13}l 9}01*1,
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[ 6]

(7478 7]

[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]
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oX,
o
ut
oty
i
2
it
i)
2
&3
olo
o
>,
av
Ho

=iy o 58 24
A1 24 ES 5, 2 Grlbkg o g8 71 E
A gatol] oA,
AF7] 71 E= RT-PCR 71 E &= nfo]l A 20]#o] ] 7| EQ AL EA o7
3=, 7 E.

A ZHE 53 AR T2 SNP F-9 2] 4714 el dbSNP database
1835372932, 1579736818, rs3129871, 19557291, rs11724428, rs11123552,
1862124613, 1577389536, 15206887084, rs9557291, r$372025, rs8058114,
15143395859, rs57833801, 15139830888, 159384423, 56097064, 152175562,
183924164, rs11206477, rs62225078, rs73202933, 1572622187, 1139141104,
159994092, rs1762852884, rs2335545, 19688895, rs144130219, rs78831487,
18456449, rs13250548, rs77068773, rs3025035, rs2088142, 1s1276175,
13144157017, rs59594955, 2 rs28717999 . & o] Fojzl Lo 2 g M el
shuf ol o] G dv T A o] EAletE A5, A A 7 oF=
Hrigk-Sol] Ad Ao fAsl= dAE xgsl= o2 rldkgo
2t o s 4R 5 AFstE U,

A ZHE 53 AR T2 SNP F-9 2] 4714 el dbSNP database
1835372932, 1579736818, rs3129871, 19557291, rs11724428, rs11123552,
1862124613, 1577389536, 15206887084, rs9557291, r$372025, rs8058114,
15143395859, rs57833801, 15139830888, 159384423, 56097064, 152175562,
183924164, rs11206477, rs62225078, rs73202933, 1572622187, 1139141104,
159994092, rs1762852884, rs2335545, 19688895, rs144130219, rs78831487,
18456449, rs13250548, rs77068773, rs3025035, rs2088142, 1s1276175,
13144157017, rs59594955, 2 rs28717999 . & o] Fojzl Lo 2 g M el
shuf ol o] G dv T A o] EAletE A5, A A 7 oF=
Hrlukso] 28 Y3o] & Ao R FASE A E E3EE oL
kg By of S0 H Q3 AR E ATk W,

OFE MuIvkS SRR REH 555 A5 F2| SNP 919 7] A Hol
dbSNP database rs78831487, rs456449, rs13250548, rs77068773, rs3025035,
1s2088142, rs1276175, rs144157017, 1s59594955, 2 1s28717999 0 &

o] Fof o 2REH A st o] o] AVt A o] EAeE
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[7d -8 13]

[7d -8} 14]

[7d7-8F 15]

[7d7-8 16]

2 A7 (sequencing), A5 Al (exome sequencing),

Zojg oo 23k A SH(microarray hybridization), Tt # -7 A}

] 21 PCR(allele specific PCR), tho] U= o -4 2} 4] &}

H (dynamic allele-specific hybridization), PCR $17 ¥4 % Tagman
WO o] Folxl FORLE AEHi= st o o] Yo e
o

Ze

o

E o @ s Uy,

ABZIE 58 A5 52 SNP 2919 917]4 d o) dbSNP database
1835372932, 1579736818, rs3129871, 19557291, rs11724428, rs11123552,
1862124613, 1577389536, rs206887084, 1s9557291, rs372025, rs8058114,
1$143395859, rs57833801, rs139830888, rs9384423, rs6097064, rs2175562,
183924164, rs11206477, rs62225078, rs73202933, 1572622187, 1139141104,
139994092, 131762852884, rs2335545, rs9688895, rs144130219, rs78831487,
13456449, rs13250548, 1577068773, rs3025035, rs2088142, rs1276175,
13144157017, rs59594955, 2 rs28717999 . & o] Fojzl Lo 2 g M el
shuf ol o] G dv T A o] EAletE A5, A A 7 oF=
Hrigk-Sol] Ad Ao fAsl= dAE xgsl= o2 rldkgo
Ziet v,

A ZHE 53 AR T2 SNP F-9 2] 4714 el dbSNP database
1835372932, 1579736818, rs3129871, 19557291, rs11724428, rs11123552,
1862124613, 1577389536, rs206887084, 1s9557291, rs372025, rs8058114,
1$143395859, rs57833801, rs139830888, rs9384423, rs6097064, rs2175562,
183924164, rs11206477, rs62225078, rs73202933, 1572622187, 1139141104,
139994092, 131762852884, rs2335545, rs9688895, rs144130219, rs78831487,
13456449, rs13250548, 1577068773, rs3025035, rs2088142, rs1276175,
13144157017, rs59594955, 2 rs28717999 . & o] Fojzl Lo 2 g M el
shuf ol o] G dv T A o] EAletE A5, A A 7 oF=
Hrlukso] 28 Y3o] & Ao R FASE A E E3EE oL
kg B of 2 Wb,

dbSNP database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, r$62124613, rs77389536, rs206887084, rs9557291, rs372023,
1s8058114, rs143395859, 1557833801, 15139830888, rs9384423, 156097064,
1$2175562, 13924164, rs11206477, rs62225078, rs73202933, rs72622187,
13139141104, rs9994092, rs1762852884, rs2335545, rs9688895, rs144130219,
1s78831487, 15456449, 1s13250548, rs77068773, rs3025035, rs2088142,
181276175, rs144157017, 1559594955, 2 1528717999 0. & o] Fof 7l

(eF
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O 2 RE] A EE St o] o] SNPE] A& AlAE EEshE 24 E
ob& HRINkgo] Xk = WY o & S
of= FRlRbg- o] Xk = i o 58 A A E Al x| ¢ 7 dbSNP

database rs35372932, rs79736818, rs3129871, rs9557291, rs11724428,
rs11123552, rs62124613, 1577389536, rs206887084, 19557291, rs372025,
rs8058114, rs143395859, rs57833801, rs139830888, rs9384423, 156097064,
rs2175562, 153924164, rs11206477, rs62225078, 1573202933, 1572622187,
rs139141104, rs9994092, 151762852884, 152335545, rs9688895, rs144130219,
rs78831487, rs456449, rs13250548, rs77068773, rs3025035, rs2088142,
rs1276175, rs144157017, rs59594955, = rs28717999 0. = 0]—,—01 7l

T O 2NEH A EE sk o] 2] SNP A E AlA 9 &
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1a]

Genctyped {4,157 )

Missmg Genotyperate > ), {}5 - 0 Sub;ecis
P-vaiue of helerozygosily < 1 x 10° - 8 Subjects

- _IBS>09
PC <1Q —5+IQR, . oOr =0 sub;ecis
PC, >3Q +5+1QR,y.,. 1= {1, 2}

4,222 601 SNPs
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QQ plot

Genormsde inflation est, lambda thased on median chisgl = LO0L

(d)0tbo|— paaiasqo
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Expected —log 10( p)
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