Ho58E e
2019 4F 11

B NMRFFHRCE RFF RO

Journal of Xiamen University (Natural Science)

Vol. 58 No. 6
Nov. 2019

doi:10. 6043/j. issn. 0438-0479. 201905016

ETZBERITEEHE D MRARBNEEZRNEL
AZAHEXERZSERERNTTE

HAKE, BAAK! e E B2, R !
Q. FI TR MR R 4 TR WE 5 TR O R JE] 361102;
2. BRI E S — E BRI L /R JEIT 361003)

FEE . AR — R 2 (A PEE ) IR T T D RS L R A U PR IT T F S S K. B BRI CYP2CY
* 3 (rs1057910) \CYP2C9 IVS3-65G>C (rs9332127) .VKORCI c.-1639G>A (rs9923231) Fl CYP4F2 » 3 (rs2108622)
Y BAREHTR 22 25 (SNPs) 2 52 Wi o [ B A8 T AR P 1 32 2 3 1% DN 28 % 00 98 ) P 22 600 4 46T 0 0 o 26 2 7
(MMCA)FEAR , G 37 A [RIHHAGI 4 AR MRS ESE B 23 M S B4 PCR RIVARZR , W7 2.5 h 9 58 iR, 454~
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Ja s P2 S A SRR A B E M GG
i T HBOE T E AR TR MR S CYPAF2 &
CYP MZEWGE A Z—, EBAFAE T HFERE AR, A 4
AR K MG, AR R R R B CYPAF2 * 3
(c. 1297G>A,rs2108622) ZAMEREE W 120 ~2%0 1)
EIEMARZE AR, Hoh AA 4 T REFEIRS
AR MR Ty e s B AR R I BB R

ARSI A 3k AR A A 7510 2 AH O 22 281 19 T vk
B, TR BRI M 8 U A B2 ST
(RELP)M 120 BEPRES Br i) S50 L P AR 5% PCRYMY
AR B RO A A7 3% v (DHPLC) Y | LNA-tagman
BRSSO PCRYS &40 B i it 26 0 Ff CHRMD T
FEBERRIN T Sanger W7 45, (HIX 225 1k 2 B 1
R BB BT T2 5 SR T E PCR S B, K
A PCR N TG [R] B A6z 0 224> 22 A5 07 o5 A5 i
REZBOFAEE A TG R

Z 0 B 5T 1% i il 28 43 1 (multicolor melting
curve analysis, MMCA) $ AR FI] F 2K s SUbR 12 /9 5 ¥
K CHE G751 2238, T8 B A WUBE 2% 38 (A fe e M
AEAE 22 50 NI 18 JA 0 1 25 57 AR DX 3 AN [R] 11
FEH B 5 AR , 7 A PCR SR H AT DA SI 3 22 F e 7y 51
ARG AR 3 PR 43 BT H T i B R €8 T 2 R
B 9 A O ik PR 2 728 (%) A 22 AR BF 5 8L R
MMCA $ARFEHA PCR J B S BExT 3 AN E7EARA
AL 25 40 56 3 (CYP2C9 .VKORCI #1 CYP4F2)
A AN SPER A (rs1057910, rs9332127, rs9923231
1 rs2108622) {4 7] s 4G AN 356 PR 43751,

1 #M#57FZE

1.1 AR EF DNA #2H

T 2016 4F 12 H 3 HIET TR A an ko= B 4t
o7 98 ) R 0l S 6 5 T H TG sl e P M R A B
JEBEE LR A FD R T X BEHLA
TR BRI B ME R A 218 103, BT REACHY
RAESIATRAENT G R FLWE A N0 [F) 2. e Y A AR
R 1 BCE R YR R F] Lab-Aid 820 4 H 3l
A TR AU T 5 ) A% T 8 BB 1) R A7 A% TR 2 .
FEIBUR B9 FER ZH DNA f# il ND-1000 4l K 28 4h-n] I
S 4356 6 B 1 (NanoDrop, 3¢ ) Xf 42 U £
WL VARG, K5 DNA B2 e BE R 15 0 10 ng/
pL B3 8 T — 20 °CukA T RAE A .
1.2 RAikRAEmAE

DL 4 A2 35 A 50 B A R L PR 4 DNA Ry A

M, 30 Ak T B A T B A R 5] R S i
AR RIF S, R TA SRR 45 7 51 14 42
% PMD 18-T #4k (TaKaRa, X&) 344 46 K AT 15
(Escherichia coli)  HEBUHM: 72 [ 5 28 X m) 1 28 22 1F
e SEB AL FCRE DNA Ff3i i ND-1000 42 i K %€
AT WG 73 O T A T ft 5 BT 53 900 i) 45 1
AN TR e P A% R P R A 35 PR P A () 5 PR 78 RV A 7
B oAR RN 2l 52 A8 ) Bk DNAL B F —20 ‘CUkAE
H R A7 55 1.

1.3 S|¥FnEREtigit

33 NCBI 048 % Chttps: // www. ncbi. nlm. nih.
gov/ )35 CYP2C9 .VKORCI M1 CYP4F2 4> 5L A
A, 6 5] 1s1057910, rs9332127, rs9923231 il rs2108622
ZAMEIT N B B XA 2 B A7 5 R A Primer
Premier 5. 0,0ligo 6. 0, T, Utility v1. 3 #kfh56i% 11 4
4% F VR IIRED PR SRR ET 20 B BE T AR L () 9 38 51 4
X B BT AE 51 ) AR £ 3 3 BLAST Chttp: //
blast. ncbi. nlm. nih. gov/Blast. cgi) #F47 [E]1JFE 4 %,
PRUEH RGN (4 4 5. B 145 1) AR 2
TR TR BR AN B A B AR 81 WL 1.

1.4 MMCA K ZRyEE L

285 A A # i 7 MMCA 1R &, H B2 4y
(LR ) F: 1 X PCR %% o W, 3 mmol/L. MgCl,,
0.2 mmol/L dNTPs,1 U Taqg HS (TaKaRa, Ki#),
F1.F2 1 F4 4% 0. 06 pmol/L.R1,R2 1 R4 4% 0. 6 pmol/
L.1 pmol/L ¥3.0. 1 pmol/L R3.P1 1 P4 4% 0. 2 pmol/
L,0. 22 pmol/L P2,0. 12 pmol/L P3,5 pl. DNA ##
M s FITC K #D 55 2 SRR 25 pl.

PCR Flg i 26 23 1 X976 Bio-Rad CFX96 SZif
56E B PCR Y (Bio-Rad, £ [H) | ##47. PCR F %
J9:95 °C FiAEE 5 min; 95 ‘CA8ME 15 s,65~56 °C (45
MEHR TR 1 “CHiBk 15 5,76 CZEM 20 s, 10 P
395 CAEME 15 5,55 ‘CiB 2k 15 5,76 “CHEfH 20 5,50
AME IR, FEIR K B B R 5 AR I Ao ) 38 38 1) 2 A
25 UG » AT R i 4R o B, B2 T M 2 95 C AR
1 min, 35 ‘CHRIE 5 min, ffif54% 0.5 °C/5 s AT+
RIA0 CEadl 2 85 “C . H1E LBy BER IR ED B X 1
i FAM, HEX,CY5.ROX B 2¢ 615 5. S2ue 45 o)
J& s R A5 E ) Bio-Rad CFX Manager 3. 0 3%
AT R oM.

1.5 MMCA & RZHIEM

FI 45 22 A A7 AN ) 8 PR 78 A FRAm v & s e

2 ZEAE B I 2 SRR SE S AT S 5 IRSK
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Tab. 1 Sequences of primer and probe

2T N HFR 15" —>3") H i R B & /bp

CYPIF2 % 3 F1 ATCCCCAAAGGTGCTCACAG 208
(rs2108622) R CCTTGGAATGGACAAAAACAG

P1 HEX-CAGGGCTGTGTGGCCGGACCCTG-BHQL
VKORCI c. -1639G > A F2 AGAGGGAAATATCACAGACGCCAG 176
(rs9923231) R2 AAGTGATCCACCCACCTC

1% FAM-ACCTGAAAAACAACCATTGGCCAGGT-BHQI
CYP2C9 1VS3-65G > C F3 GCTGTTAAGGGAATTTGTAGG 142
(rs9332127) R3 AGGATGAAAGTGGGATCACAGG

P3 CY5-CCACTGTATTTGTTAAGAGATAATAGTAGTGG-BHQ2
CYP2CY * 3 Fi GATTGGCAGAAACCGGAG 160
(rs1057910) R4 CTTACCTTGGGAATGAGATAGT

P4 ROX-CAGGGTCCAGAGATACCTTGACCTTCTCCCTGA-BHQ2

TE N RIZARIC A8 3 2 25 LA

55 BRSSP R B 3 R L LI MMCA
TR R 0 R PR I TP, BRI L R A e 45
VNS A R S AR R T (8, FF 315 B AR AL
AR T, 22 H(AT,).

JFEE MMCA 1A 22 19 A6 0 R A0 FH 4 57 4 1)
MMCA 1A Z AN 10 A5 A5k B 7 B 11 £ 260 2k PR A8 1 N5
R 2H DNA £ #z (rs9923231: AA; rs2108622: GG;
rs1057910: AA; rs9332127: GG) , FAN 6 BE A
REAREAMICH 50,5,0. 5,0. 05,0. 005 ng. H4 0. 01 ng
ANFEH 2 DNA A2 T 3 A5 DR R b i ) G
Mt e i AR 20 DNA B35 D08 o 17 gk — 2056
E R ) 6 1 0 SRR L A A R R S 1) SR A L
TN )25 10 o Ao ) PRV 3 1) N JE R 4 DNA FEAR HEA T
20 A TR S5
1.6 FBENLABEREAHE R 06E

FHFTEEST 1 MMCA (R ZR 534ttt 218 i AR M
FEDHZH DNA B SEAT 4 6D 22 25 P57 A5 4G T A
FEPR o B, BRI X DL — O th &5 2 A A S
(rs9923231: AA; rs2108622: GG; rsl057910: AA;
rs9332127: GG)HH R 1) 5 pr 45 EL A5 & 75 21 1% 5 R
Bt i Ry B R DL PR 7K B X DNA A AS Sy [ 44
XHRECNTC). K 52 B 5 H Bio-Rad CFX Manager
3. 0K I Bl AR B4 T8 38 A5, FITRAE A A5 i SE
A IR a5 VAT G40 B, TR B AR 4 3 R 0 24 SR
PEREAS 22 5 P A a5 A [R) 35 PR R 4 36 40 3 BEAR HE 1T
PCR ¥ #4, p= W% i A=) TR FRA w17, LLSS

UE MMCA {4 22 K10 235 5 00 v P R S k.
1.7 Sit=Eah

FH SPSS 18. 0 Bt 8T 8 a ab 38, 3l i o K
61 T T ARSI Y rs1057910, rs9332127 19923231 Fll
rs2108622 Z5 APV A5 1 A5 487 J PRI AT 25 A1 5 [R] A8 3 52
DTS Hardy-Weinberg “F-fiif, p<<0. 05 F/R
AR EER.

2 HBREH

2.1 MMCA FERZBGZITREERSBER

FH T AL MAR I N 2 25 PEAG I A9 MMCA K &R
BEHE 1 frs. 24 MMCA 1R £ & — > 48 U &
PU€5, PCR AR ZR BT X 4 AR %) 3 R 22 28R 67 150
BT 1 XTG4 1 2578 35 5L N 23 PRS0 A AR
PECHRER AR B Z S ML ARG I D E PR AR
TEAN R EHET , 43 0T R S B 2 St e i PCR ALY
ANEAG I 3 FAM, HEX, CY5.ROX. MMCA 1k %
K AR dS 3 MR (B 1)« B ek 407 s 1Y 51
YAERE BN PCR RN AT AXFR PCR ¥4 5
PCR ¥ 34 J5 77 K 1] 55 00 N 28 SC R BRb 1Y) B
PR B AT 3 v R A i e T, R A%
A TE R E AR 2 o0 B i R OGBS () s B
IS E f PCR XL E B3 AT 45 R 407
FRIBUAS I ik Y 442 P 0 i 06, 0 5 At 0 g S B0 % T
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LAY g R 7 2% 22 25 A0 ) i PR L

I FIAS [ 56 DS 284 1) ks DNA BRHEdh il 1 4
AN [N 22 A PR A R VA i T 2. T TET 1 () I
SRR O B A2 TN (R S22 L & FE R 2 5 Pk
Py A B A AR iR e 5 AR Ol A 5 SRR T I O 8

HEZR) o 4% JE DN 22 A5 R 57 0 350 A B A TR e 0 M0 5% 7
BUJE e e s B N 25 AL T CREELD . &35
FUR G708 TN A W DR 0k M) 6 i 0 1) S 0 &% T,
ERY 22 5. 45 22 35 PR A7 2 W] S 00 A i 1 ik A
oy,

(a) VKORCIFEH CYP4F2FEH CYP2C9%EH
> _ P : an : P d
159923231 1s2108622 1s9332127 1s1057910
A I A=11] AT il
lill.llill.l.# .............h -l-lnlllncil‘_ -'ll'lloll--lh
AKFRPCRY 44
e ' fhrer BN EEEEEANERERERN
(] N [ I\‘I\‘ [ [ ..II N
1$9923231 152108622 1s9332127 rs1057910
. . > -
+
Tesfire b 2653 0T
159923231 1s2108622 159332127 1s1057910
FAM *\mp HEX kmvrp CYs K“v“}) ROX
At X
HEXiji CYSiliE

—dF/dT

—dF/dT

—dF/dr

70 80

1C

70
1C

Bl 1 MMCA {5 15 R 22 A A T AR () Se #4522 A MRS i X LAY L PR 43 U 25 5 (b)
Fig. 1 Flowchart of the MMCA assay for gene polymorphism detection (a), and the typical

genotyping results with plasmid of each polymorphism site (b)

2.2 MMCA FZHIEMER

MMCA & R X 45 2 B PEEAT X 4302 M i 15 i 0
T AHIATR] 4 A2 B S 9 A6 TE 4 AR
oM A, BN R IE AT BEAA 2 AN [R) 0 45 fr . Ry ok
oK g T, (8 /Y 3k sh 78 Bl R KT S 80 SRR A,

XA AV T, (B ) 7 2 Pk 0 P Bk R 17 25 52, 25 R
T GR 2) AWM T EHERRE, I3 A5 hn kw22
(3SD)EI/NF 0.9 °C ., FHAB A e 1 2 R A 52 &
X A3 R 5 45 2 RS AN TR S5 2 R 22 18] T,
H2ES IR AT KT 3.5 °C . 3SDs ¥/
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Tab. 2 The T, values of wild-type and mutant

melting peaks of each gene polymorphism site

LAMEALE S T, +3SDs/C AT, +3SDs/C

rs2108622 G 67.55+0. 53 6.014-0. 53
A 61. 47+0. 58

rs9923231 G 60. 700, 84 —5.034+0. 38
A 65. 7340. 75

rs9332127 G 54.0840.54  —3.98%40.27
C 58. 060, 48

rs1057910 A 60. 050. 45 —6.98+0. 27
C 67. 0340, 37

TE T 9 VI9(H s AT, = T (BFAERD — T, (RAZHD.

F0.53 C. A g5 n] WAS [R5 47 B3 78 AN [6) S 56
i FAS [RI AR BC 1 9 MMCA & 2 K6 T Z2 403 ok A

AT A FER 4] DNA SRR CUn i 8 R Sk & 55
FRIAS ] AT e 7 L DR 2 DNA B 2 B F b vk A BT
AN T MMCA 14 2R fie 2646 00 0 X6 52 02 N 3k (R 441
DNA AR, i A 26 B BT e 7 44 2258 1 N 3
41 DNA ¥ BRI Bl CEp R AR R 47 % 45, 1 2 1Y
S5RF W MMCA R R AT XF 0. 05~50 ng M AFEH 4
DNA R A TR AS VAR L 4 TR 8 1 i I 5
i1 2 B 459 I 7 A ] — A i 0, OS2 X AR 3k P
TR 0 DB S ) 5 (LA A A G W 8 2 0 M) 25 e 0 1Y)
R AR GARNR R 0. 005 ng I A I T (465 i
WG XS T 0. 05 ng AR CFH 4 F 15 448 DAY A
FERIZH DNAD W) 4538 15 357 Rl R Al o H50Ks ik MMICA
TR R BB ARG BRI E 4 0. 05 ng HIAFERZH DNA.

B J5 XF 0. 05 ng AFEFL DNA [ 20 & FA7A
SEHREE A, 20 45 AE A3 TE A R M9 R UG L
R 100%, B dF T MMCA 1K 22 A 5 A 46 T FR A

WS, Y REARAS AR e ARG 25 51 L 3B MMCA K & 0. 05 ng AFEKZ DNA, i B iz 4k 22 HA3 55 i a9 R
HA B A% &2 R g, REPE.
@ 0470) IE) @
0.4 i
S L 02 / Lo02f . = .
02 / 02} /
0 - , / 0 . , - - . 0 - - - - ) 0 - ‘ - - -
0 10 20/ 30 40 50 0 10 20/ 30 40 50 0 10 2Q 30 40 50 0 10 20/ 30 40 50
IR R IR R
@ l ot l il @ J l
1
~ ~ ~ ~
=l = =l =
Z 0 T 9 g 0 g 0
T 7 T T
b R W, P
40 50 60 70 80 40 50 60 70 80 40 50 60 70 80 40 50 60 70 80
#C #C 1C #C

(@~ (D518 FAM,HEX,CY5,ROX il (3 88 128 . Ce) ~ (h) 2351 A %5 b7 (9 44 ft 1l £ 207 435 2 5
& B g S8 s 7 I A B AL 40 DNA B 7CH 50,5,0. 5,0. 05,0. 005 ng, B £a 1 2% Sk A AR AR 5 B %oF BE.

K2 MMCA 4 F e U R o
Fig. 2 Detection sensitivity of the MMCA assay

2.3 FEHLABEFEARKRNER

FIH MMCA K& %F 218 3 AL 41 DNA FEA
) CYP4EF2 VKORCI1 I CYP2C9 ) 4 N2 5E A5
HEAT LR 43R, 45 Z AN SRS RS2 E 1 (h) it
FPE. 5% 3 R 78 218 IyREAR G INE] CYP4F2
rs2108622 i AL AL GG.GA 1 AA 4351k 124,
82 1 12 i, 4% i 56. 9%, 37. 6% M1 5. 5% K Il 5]
VKORCI rs9923231 {3 55, (1 38 I 78 GA T AA 4351k

34 N 184 1], 45 15 15. 6 Y0 Fl1 84. 4 %% AR 5] B A= 7Y
i+ GG FEH A I E] CYP2CY rs9332127 {3 1,
LA GG GC #l CC 433l 2 204,12 F1 2 i, 4 5
93.6%0,5. 5Y0F10. 9% ;s Kl £ CYP2CY rs1057910 {ir
FRIFERE AAAC FiT CC 4518 203,14 AT 1 ], 4%
17 93.1%6,6. 42681 0. 5%. I 40 43 A 7] 35 R 25
FEATEATINT . 45 5 5 MMCA 1K 22 35 K 43 B 25 58 4
— 3, UERH MMCA {4 Z BAT AR i 1 S R e k.
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Tab. 3 Genotyping results of 218 samples and the frequency of each gene polymorphism site detected in this study
ZAMENLA BEA R FEARL BRI/ Vo S LA S HE DRI/ V%
rs2108622 GG 124 56.9 G 75.7
GA 82 37.6 A 24.3
AA 12 9.9
rs9923231 GG 0 0 G 7.8
GA 34 15.6 A 92.2
AA 184 84. 4
rs9332127 GG 204 93.6 G 96. 4
GC 12 9.9 C 3.6
CcC 2 0.9
rs1057910 AA 203 93.1 A 96. 3
AC 14 6.4 C 3.7
cC 1 0.5

G K M T ARERY 4 S 2 AR
rs2108622.,1s9923231,rs9332127 Hl rs1057910 FlJ45 A
T 23 R s PR R A R 18 £F G Hardy-Weinberg - £,
KA 450k 0. 008, 1. 139, 1. 077 F1 1. 077, p=>0. 05.

RIS i I

AWFFE ] VKORCI .CYP4F2 F1CYP2C9 3% 3
AR ErEARE IR R 4 MR RE S
PECSNPY 7 S AE R A 6 42, FH MMCA 45 AR 78 51
ANPUEE U €5, PCR S R S 4 A4 SNP {3 45 1)
[F] i 3000 R 5 R 4 R o A R AR M RE PP M 25 R R
MR A R () B A MR RN R, R R AE N B FEAS
[Fi] 14) 52 56 22 SR R TR Uk e il () MMICA 1R Z 460 2
HIBRE S T RE SRR R A 5, 45 25 MEA A T (A
3SDs ¥/hT0. 9 °C s [AIHZAAR R ATRE AR 22 0. 05 ng Y
NFEH A DNA, HA AR i iR 00 2 8088, v] LA f2 XoF
e R 45 AR TR) S TR M 0 I 928 L Sk 2 45 DNA BEAR 1Y
R ELSK ;5 1 X AN ] 356 PR 28U k. DNA i o 5 AT 218
BIFEHLA I 4] DNA BEAS 16 3 K 43 B 45 51 5 3545
FEAS (I 7 235 R 5 4 — B0 B MMCA R R 4G 2
7 AR 1R 0 S R I A

WAL 218 3 2 1T HBIX BEFL A 2L 4 DNA /)
4 4~ SNP 3 45 Y FE R 430, 2 88 T 1E 3 MRAS AR L F 24
FHOCTEDRI Y 4 A~ SNP o7 5 76 S 1 T H X 1) & AR A%, 0
% 3 FiR :CYPLE2 * 3 (c. 1297G>A, rs2108622) [ %
PEFER G AT A PSR 50 R 75. 7% R 24, 3%, Herp

NS VA S [ i R =R SR NS R
VKORCI c.-1639G>A(rs9923231) fy %A KK G Al
A BIBTR AR 92, 2% A 7. 8%, Hiv A ZE (v K[
ol T B B TR MR 25 50 i CYP2CY x 3
(c. 1075A>C, rs1057910) FYZEAF L A 1 C ByHR
G351k 96. A V0N 3. 6 %6, Hor C S LA T 5 75 2k
AEEAR 255 CYP2C9 TVS3-65G=>C (rs9332127)
AR R G I C AR5 3R 96. 4261 3. 606, H:
H C ARk R B T 2 /D AR MR 25 R . R
4 A4~ SNP o S A T X & AR R A A
BV 5 N E () F 5% &5 SR B, CYP2C9 % 3
CYP2C9 IVS3-65G>C,VKORCI c.-1639G> A i
CYPAF2 * 3 JEH ZBVEAEh B AR BA — & W kA4
B, ISR R AR MR R R o 22 S 1 R B A
K. AR T Se L N 25 PEAG I, IR 45 &
() B e R BT A I R AR S A BT o R R A
A AR S, i o VA B B T AN EE AN R g 1Y

A P A P A 0 A 3k AR A 1R Ak FH 245 4 ¢
SNP i g 19 15 157 43 A 75 2 PCR 5 AR Y 77 3 (an
PCR-RFLP. % [ ity /. &5 v 2 K K & 1 PCR.
DHPLC . AE# R T | Sanger Il 7+ %5) F1 G 7 PCR Ji
ALEE Y TSR 2¢O 5 PCR A 7 6 (ln LNA-
taqman FREFSERT ¢ E 7 PCRLHRMD) B2, Hid R
HIE PCR R L2 L BERE, 5 5 & W PCR 7275
Yy FERTHS, R DU E A I RS M 225 R B AT 2
PCR Ji5 Ab 3, a7 PR st , {H B4 i m] B A I 7 57 A
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B, 7 — g P B b AR BR ) 1 I DR b A 97 . AR IR 5T
T MMCA $ AR T & RG22 ] 76 504~ 5 R 0 2 Y
émmﬁm¢ﬁﬁim4¢9@ummgﬂﬁﬂ,
I 4 RIS A 1 A 2 7 DA A A P AT WA
fil PCR JGALRE, 7E 2. 5 h PN EIAJ 58 s ks ? ﬂflmﬁi,
3 8 =, e R IR E LA £ T A
POEAHET TG R 5.

4 & &

AHFFE T T ) MMCA & 2 B fi Pk
5 PCR J5 P i b FH ilfmlL_garjigft,“\»%EL_TTEE%*
A RMEREVEMN IS » A B T AR M R 10 254
KHH CYP2C9 .VKORCI1 I CYP4F2 245 IR
T2

S 30k -
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Rapid detection of gene polymorphisms affecting warfarin personalized
medicine based on multicolor melting curve analysis

HUANG Qiuying' , XIA Zhongmin' , HONG Guolin** , LI Qingge'
(1. Engineering Research Centre of Molecular Diagnostics, Ministry of Education,School of Life Sciences, Xiamen University,
Xiamen 361102, China; 2. Department of Laboratory Medicine, The First Affiliated
Hospital of Xiamen University. Xiamen 361003, China)

Abstract : Warfarin is a widely used anticoagulant with a narrow therapeutic index and large interpatient variability in the dose
required to achieve target anticoagulation. Single nucleotide polymorphisms (SNPs) of CYP2C9 * 3 (rs1057910) ,CYP2C9 IVS3-65G>
C (rs9332127) ,VKORCI c.-1639G>A (rs9923231) and CYP4F2 % 3 (rs2108622) are major genetic factors affecting therapeutic
warfarin dose in Chinese population. In this study, we established a single PCR reaction which could simultaneously detect the
genotype of four SNPs affecting therapeutic warfarin dose using multicolor melting curve analysis (MMCA). The turnaround time of
this closed-tube MMCA assay was within 2. 5 h,and the limit of detection was 0. 05 ng of human genomic DNA per reaction. 218
saliva samples from Xiamen were collected to evaluate the MMCA assay, and 40 samples were sequenced to further confirm the
genotyping results. All of the four SNPs were accurately genotyped, and the frequency of each SNP in Xiamen was similar to the
frequency in Han Chinese population reported in previous studies. The frequencies of A and C of rs1057910 were 96. 3% and 3. 7%,
the frequencies of G and C of rs9332127 were 96. 4% and 3. 6% ,the frequencies of G and A of rs9923231 were 7. 8% and 92. 2%,
and the frequencies of G and A of rs2108622 were 75. 7% and 24. 3%. Considering its rapidity, ease of use, accuracy, and cost-
effectiveness, we concluded that the MMCA assay might be recommended as a clinical diagnostic tool for genotyping SNPs affecting

therapeutic warfarin dose.
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