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Study on prediction model of stable dosage of warfarin after valve replacement
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Abstract  Objective: To study the effects of CYP2C9*2, CYP2C9*3, CYP4F2, GGCX, VKORCI -1173, VKORCI -1639 gene
polymorphisms and the effects of demographic and clinical factors on the stable dose of warfarin after valve replacement, and to establish a
prediction model of stable dose of warfarin. Methods: 226 patients with valve replacement were enrolled in this study. Extract DNA, Primers
were designed and amplified by polymerase chain reaction (PCR) and the endogenous gene was digested with specific endonuclease. The
specific results were obtained by electrophoresis. The target DNA gene sequence was obtained. The patient’s dose, clinical data and
demographic characteristics and the INR were tracked. With or without presence bleeding and thrombosis, Warfarin stable dose prediction
model was inferred after valve replacement. Results: The prediction model of warfarin was obtained: Y =2.131-1.816V1173+ 0.369GGCX +
1.529BSA-0.013Age (VKORC1-1173 When the genotype is AA type, take 1, non—AA to take 0, when GGCX for the GT type 1, non-GT take
0,BSA unit is nf, Age unit is year). The stable dose of warfarin was not strongly correlated with the expression of CYP2C9 * 2, CYP2C9 * 3,
CYP4F2 and VKORC1-1639, and was related to the body surface area, age, VKORC1-1173 and GGCX genotype. Conclusion: The AA
genotype of VKORC1-1173 and age could be negatively correlated with warfarin stable dose, while GT genotype of GGCX and BSA may
have a positive correlation with the stable dose of warfarin.
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Tab 1 Upstream and downstream primers for each locus

LFFESI4 8 pl, £ FEFNLE ER RS 1R
T, FMRAG P ERAE N (3) 0 FEAR
DNA ¥ DNA %7 & M —20 CykAe F B 5 7800 it
FRIRAT, MWAEAHHHEL 30 WL 4 DNA, 50 4
DNA 4RE248 17, B kiR gl e v I B e & TS
Yo e BRI T IHARIC S5, (4 30 pL
BUH 1wl B4 DNAITA PCR VAR Z 585011
A1 (5) FRE, A PCR16 FLAXH , % 2 R M R,
94 CTHA M, IR Kk, #5 3L PR AR KR BE UL 2,72 C
TR, RN EE 35 MER, ERIGTE 4 CRAT .
(6)PCR 7=y i HHL UK 2GRN, M E PCR B 7™
PR AE . (7)AFIKGE RATT A5 B,
FHTT PCR VAR R, HE PCR R AR ZR IEH,
FrHLUKES R R PCR = nl 58, IAEED) 5 44
%, Bk 55 wL,BUFFER 30 pL, M5 N YIRS 16 wL,
SRS AR N VIBEE DL SR 2, FEAMRA) G o
Z 15 MAFIE . () TEREYI VAR R HINA 12 pL
PCR RN =), s iR &5 B0, B F 37 ClR/KIA
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519 VKORC1-1173 VKORC1-1639

CYP2C9*2

CYP2C9*3 CYP4F2 GGCX

5'-TGGATTGATTGA 5'-GGCCAGGCTTG

ERiiGIEY
GGATGCTGTC-3' CTTAAACTCC-3'

5'-CAGCAATGGAAA 5'-GTCTTATCAGCT 5'-ACATTGTGCT 5'-ATCCGTTCCT
GAAATGGAAG-3'

AAAGTCCAGG-3" CCCAGACG-3"  TTCTAAGTCC-3'

5'-AGGGGAGGATA  5'-TTCCAGGGATTCA 5'-TCCAGTAAGGTCA 5'-TTTAATGTCACA 5'-ATCAACCCG 5'-ATCCGTTCCT

T
GGGTCAGTG-3'

TGCATGCAGGGAC-3" GTGATATGG-3'

GGTCACTGC-3’ TTCCCACCT-3"  TTCTAAGTCC-3'
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Tab 2 Experimental conditions

Bzt VKORC1-1173 VKORC1-1639 CYP2C9*2 CYP2C9%3 CYP4F2 GGCX
BRI N Uit Hinfi fif} MSPI [i Avail fiff Vsil fiff Pvull i Mbil il
IR KGR/ C 62 60 63 55 60
BRI e B 1% 2 2 4 4 3
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2.1 BHEADFHEZMXGERLH  SERHTT
O e s i i 4L 188 1] (Je i)y s 6 ), Kidls
ASERE R 32 1)), Hoh MR 99 ], 1 52.7%,
B E 89 B, i 47.3%; % (57.81+7.46) %, &
= (165.32+7.213 )em, fAFTE (66.37+10.689 ke;
AVR Hu§ 39 151 ,MVR .3 40 4, TVR 550 3 4],
XU B 4 5 T = R 5 5l A IF HAh A3
TEEKFERA I AR S 106 i,

22 B sAEs I Bk E R LA 1~6,

1 23 45 67 89101112B1415 M
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SEAPE Avail YIRS =141 FER LG+, K220k
Avail FEUITFIN #1742 2461, Hor 1-14 SREASH #1/+1 B B4
BT 15 SREAH *1/%2 24T, M 4 marker
Bl 1 CYP2CY*2 EgilF=¥ sk B A~
Figl CYP2C9 * 2 digestion product electrophoresis gel
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SEAtE Vsil NUIEEEIIFA9 A #1741 FEHE AL 51, RE b
Vsil INEIREIITFI *1/%3 JERBL 5,9 SREA Ny *1/%1 JL[R 1
iy, HAREASH *1/%3 2457, M K marker
Bl 2 CYP2CY*3 B~ ik KB
Fig2 CYP2C9 * 3 digestion product electrophoresis gel
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SEABE Pyall fiF N VIR V)T 14 R CC SR BILE &+, K58 2tk
Pvall [ N UIRGEYIFFIY CT BEF A&, REEVITFIY TT A4l
AT, Hri 1.3.9.10.12-14 SHAY CC AR BILiET,2.4-6.8
SRR CT ZEH T &, oy TT B4l
Bl 3 CYP4F2 EgYIF=4 BB ik A E A
Fig3 CYP4F2 digestion product electrophoresis gel
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SEA A MSPT VI VIFF 1Y)k AA FER L4l A -, 58 2
MSPI WYIREVIFF R GG FER M4l A, K584 MSPT I
TFHI A AG JEH T4, 1,37 11-15 SHREA Ny AA LI 4l £
T2 SREARN GG HEMIAEAT,9-10 SHEA N AG R AT
4 VKORCI1-1639 EgHIF=#1 B ik &R B H
Fig4 VKORCI1-1639 digestion product electrophoresis gel
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WYTRFI (g TC SRR B2 6 F, 582K 0 Hinfi N YIREEIH 19
CC FEHTIAEGF .2 4-15 SHA N TT BHE ML G T, 1.3 SHAN
CT P ai &+
5 VKORCI1-1173 Eg¥I =4 sR ik B AL B
Fig5 VKORCI1-1173 digestion product electrophoresis gel
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SEAAME MbITl (N VIEEYI A TT FE A4l 51, 58 49 Mbil
WAk GG FER B4l &1, A58 2 Mbil Y BT EE YT FF 11
GT LR BIZRA T 13 SHEACH TT M4 S T,2.4-6.11,15 5
FEAy GG BEBILE AT ,1.3.7-10.12 SFEA Yy GT BB 44T
6 GGCX EgYIF=# ik g E
Fig6 GGCX digestion product electrophoresis gel
2.3 CYP2C9.CYP4F2 .GGCX.VKORC1-1173.-1639
EEE & ENE IR N
2.3.1 188 il 4 s VKORC-1639G>A & [K Y /)
il AA B AG R GG RI435 166,21 .1 4], 43
1 88.3% .11.2% .0.05% ; Z5A5i FEPAIR 5050
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93.9%71 6.1%.

232 VKROC-1173C>T KK A3 45 N TT.TC.,
CC Z3 5 159.28.1 1), 4355 84.6% 14.9% .
0.05% , S FE A3 53 578 93.9%F11 6.1% .

233 CYP2C9*3 JL R A 73 A by o *1/%1 %1/%3 %3/
#3 3 i 173.15.0 6], 5390 5 92% 8% 0% , S5 4ii
FEPURAR ST 01 96%H 4%

234 CYP2C9*2 FE[H Y73 A3 Ry o *1/%1 *1/%2 %2/
#2 73 i 186.2.0 19, 4351l i 98.9% .1.1% .0% , 55
A3 08 99.5% .0.5%

235 CYP4F2(rs2108622)%E K % 434 & : CC.CT,
TT 4351 i 106.69.13 1], 435l 5 56.4% .36.7% .
6.9% , S 5r HE KR EE 53900 : 74.7% . 25.3% o

23.6 GGCX (rs6738645) FERAI/AG A TT .GT,
GG 73 5 78.94.16 B, 435l i 41.5% .50.0% .
8.5% , SN HE R332 £ 66.5% .33.5% o

237 SR AL RINCR 2 5 F T2 X
(P>0.05), £ & Hardy—Weiberg it f&F-fif i i , FEAR
HA B, £ 3 Y=2131-
1.816VKORC1 -1173 +0.369GGCX +1.529BSA -
0.013Age( V1173 LKA AA BURT, B 1,4E AA
AUEL 0, 4 GGCX 2 GT AURTH 1, dF GT AYHR 0,
BSA Bk m?, Age B %), P<0.05, Ui BZ A4
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Tab 4 Multivariate linear analysis results

B2kt T RESRAESIEEX, AR
H,V1173 .GGCX FEA Ay , AR m AL S5 163k AR
EFEELMERR, WFE 4,

% 3 Hardy-Weiberg imfE L EEERIEER
Tab 3 Hardy—Weinberg genetic balance law test results

HEH LA ShR(E O EHRE X P
VKORC1-1173 TT #! 159 165.8 0.00  1.00
TC+CC %Y 29 222
VKORCI-1639 AA % 166 165.8 0.00  1.00
AG+GG %l 22 222
CYP2C9*2 *1/%1 173 1733 0.76  0.68
*1E24*2/%2 15 14.7
CYP2C9*3 *1/%1 186 186.3 0.00  1.00
*1/*34%3/%3 2 1.7
CY4F2 CcC 106 104.9 094 048
CT 69 71.1
TT 13 12.0
GGCX TT 78 83.1 098  0.76
GT 94 83.8
GG 16 21.1

A VKORC1-1173CC FEF I | VKORC1-1639GG FE R RIHCERAS M 1,
INF 5 TCAG ZEHBLG I, S 2L BRI R TE G i 24 5
(P>0.05), 54 Hardy—-Weiberg jut 5 - & HEAG TG

- E[B 7R Y it AL . Sie B 11 95.0% B (51X [F]

B PR IR TR R
(HhE) 2.131 1.074 1.985 0.049 0.012 4250
J 0.369 0.186 0.230 1.980 0.049 0.001 0.736
A -1.816 0.683 -0.818 -2.657 0.009 -3.165 -0.467
BSA 1.529 0.349 0.319 4.388 0.000 0.841 2217
Ge -0.013 0.007 -0.124 -1.981 0.049 -0.027 0.000

Bl 250, T A 4350 B B GGOX FE ALy GT i . VKORC1-1173 FEEJy AA B, bk 4 FhR 2 S pboka E Rl 12k ¢ 2454

= (P<0.05)
3 itig

3.1 BAREZFAADFEF AR ZH
e ARBFIEAE AR ARG i S R DG, AT
A5 R ARG, IR A B A 25 W D e T B
IR UG R R A OC . BSA[MRFRIH A (m?)=
0.006 1xE 75 (cm)+0.012 8x A Fi 2 (kg)-0.152 9)]
ARG i S E ARG, A AT AR, B A
it e T BSA, HAR BT (52 ik, PRt AT TA
R BT R FJGE T BSA X AR R E
SR RZ I I 22 T 59 tho UE S 1 30 o0 5 B0, i
HLAFIOWTAERLIR Y 192 4400 IR R 5 F AR S AR

FeuE R B 1 R PR IERH T B e SR B S ARk
ARFESE Fl 5 TE AR G, Wen #5571 SF 524K 22 17 B
SRR E R S E A G . ARIFFE R A R e
PR R A e A Mt e 7l i JC B S s, A B
G PRI SE S AR MRTE AR AR, AT i g s e
TARAPTBRERR, , 5 [ st R FF PR 25 4 B, Al k2>
R N UE NG A I 18 v N S AP R <
FR R SR IR A N [ R, o KA (Y i — 25
IIFGR ARSI L P o D] 3R % A MR e T (50

32 AEAMAEEKBEANZHY R ADPIITIE
24 VKORC1-1173 FEREL Ry AA BB ARk piie e
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