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[ Abstract] Objective: To study CYP4F2 polymorphisms on the anticoagulant effect of warfarin
in Chinese population. Method: Patients undergoing warfarin anticoagulation therapy in Beijing
hospital were included whose CYP4F2 gene polymorphisms were detected with LDR(ligase detection
reaction) and INR (international normalized ratio) were monitored. Relationship between CYP4F2 gene
polymorphisms and warfarin stable dose was statistically analyzed. Result: 207 patients were included
in which CYP4F2 gene mutation rate was 22.2% and heterozygous type was 35.7%, meeting Hardy-
Weinberg equilibrium balance. Warfarin dose in different genotype groups was no significantly different
but there was an increasing trend in the T carriers. Conclusion: There is no significant effect of CYP4F2
polymorphism on stable dosage of warfarin.

[ Key words ] Warfarin; LDR; CYP4F2; INR; Gene polymorphism

LR R A GRRPUEEL , I R b

RBUBERCR, B T4 . AR )

—

e}

23N

M2 0 T IRPUBEZ5 Y, ERA 07 %% .
— H e, 2 B I S T E A R
L, SRR AN S ECBUBEA R o i H AR R R AR
SE SR BE AR ) 22 AR R, 245 48 Al LA 22 )L
A AR 2 R 2 AT LS e e b AR L

W AR s R AR YA EAER
LR AR SN, S 53255
2L R SR EH B A 2 5 AR AR
() 2 5002 20 Bl 2 A G (0 36 [ R et 30 4 F 1,
VKORCI Fl CYP2C9 BHTHFIE HLEEIR A, X

~BEWMB: DAMUAIIETEES 29 e S e AR SR (200902008-03) ; EZEEHGEE “F—1”
FERFZCIH] ORI R 2 I RN H AR TS 058 (0082X09312-005)

<41 -



IR 29 YA T 235 2014 4E 1 A% 12 4% 1 # Clinical Medication Journal,Jun.2014,Vol.12,No.1

HE R AR B S e e R BRI BF 5 X IR 38 4% A
KA VKORCI Rl CYP2C9 S IH R () 46 1 4k 54
AR A SR RE AR, 8 6.3% ~ 61%
B, AR BT AR B iR R 1 S R 28
AR BES AR MR AR 22 5 . Caldwell 4§ )
F Affymetrix 2 v i A 355 i 56 ARG I -F- 5 % 31
CYP4F2 (VA33M, 1s2108622) J& K £ &4kl
SR AEE AR YE SRR S, O B AT LUA AR BE nAe vk
MR R AL SRR, KW CYP4r2 JEIR W)
Xif A bR g A R VR T . AR s TR
4 5 SV (polymerase chain reaction, PCR)-
W% $2 WK I 52 B (ligase detection reaction,
LDR) J5 i K cvpar2 SE N 20, 4iA
207 191 fit FHI A8 3 AR AT S BT 55 28 0 A e BB B Y
e PR BBk X 32 07 st A Ml PR B SC AT 489 o

1 Hm5NEE

1.1 fik AR A0 R4

I RE AR ¥ 0k B AR B A 5t B Bl AR ik
MUEATHLEE IR R E . 3L 207 I, I Bk
106 %, 2otk 101 1], B & =R 25 IR &
FEIK L 2mL B HUEEE (AEFER ) o

1.2 16 R FEAH e SR

A S e PR BEORE 355K B =W . AR E
Fo S SR A IR B s H AR INR B (2~3)
I B ZE 3d DL E 7R i AT 1 48 i A vk pOR)
ol SR G ey 245 17

1.3 %A

DNA fh$2& FH R AR 28 w) I % K 41 DNA {2
Boffl & PCRH . RAE B ML FAM bR
W2OEHRE ( LIBEAA R ); PCR SI9HI
LDR R 51 ( L4 T2 "l A5 5 ); Taq DNA fif
% 1 ZH LDR RVIRE

(NEB AH]); DNA #rid ( RigE#EY ) ; H
UREWAIBE b SRS Vs o VTR
2 EKWHE
2.1 31 #ikit

XL CYPAF2:V433M(rs2108622) FFi ity
5'-3' 5| ¥ ¥ %) CCAGCCTTGGAGAGACAGAC Al
GTGTTTTCGGAACCCATCAC, f#i /] BLAST %k
HATREI,  PCR ¥ 175bp. #4E LDR £
BT RN T LDR M9 B RS . BB
5" wi BRI, W 1.

2.2 PCR ¥ 3§ 52 3%

R 51 90 PR 09 43 2 0 TE 35 W76 B
% 50pmol/ pL YE & B, PCR-LDR Bt & 5] ¥y
B W A5 L 9TR 5 AT B R AT N Y
Fan eppendorf A (1.5mL) W 51m A 200 L
PCR- ZZ 1 (10 x ), 60 wL Mg™*(100mmol/L), 200 L
dNTP (20mmol/L), 20 wLTaq A (5U/pl), 400w L Q-
WA (4 )40 L 5% (Spmmol/L), 5 J5 A 980 L.
BT K, PCR ARG 20 LIAR: RYGH
O, FEEC19 wL 4F3E7E 200 w L 1 PCR 20 4%
L, BGHEMA T wL JE R4 DNA, 7 PCR Y
LR EWTFRT: 95CHIZEME 15min, 94°C 30 s,
56°CiE K 1.5 min, 72°CHEM 1 min, 3L 35 F
B S 72°CHEM 7 min.

% PCR JZ & A PCR AL AT o
NEEH G, B2 w L NP E 3.0 % 306 0
(0.5xTBE) , 120V H ¥k 30 min, Z J5 7E ¥t
JEE AR AN b F Wy PCR 4758 7 Wy 1) 1 AR S 12k
BD ST R A 00 sz 7 2 5 B ()

2.3LDR %%
FE PCR 73 7 1y oI A S5 A RRUOBR K R B

BREF 24 FAHl (5= 3")

LDR £ (bp)

P-TGTGGCCGGACCCTGAGGTGCGGGGTTTTT

rs2108622_modify

TTTTTTTTTTTTTTTTTTTTITTTTT-FAM

ITTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTCGGAACC

rs2108622_C CATCACAACCCAGCTG

106

TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTCGGAA

152108622_T CCCATCACAACCCAGCTA

108

<42 .



IR 25 YA T 235 2014 4E 1 A4 12 &% 1 M Clinical Medication Journal,Jun.2014,Vol.12,No.1

E 1 PCR ¥ B4 Ik A

e 1~6 JKIE =Y, 7 WKIEH DNA fRid

E hy 8 e S 0 PR . B I W IR A (10 L
K Z ). 7E 1.5mL eppendorf & .08 H 435 m A
100w L 2P (10 x),100 o L #REFEA W, 5wl
B, 695 wL KB FK, 7E PCR X Rk E
WMTHRERF: 95°CAE 2min, 35 NMEH, &
TEHA 2 NILE 94°C 30s, 50°C 2min, ¥ PCR
J N A PCRAYHEA T M B R o A B 1 L
LDR & #5495 1 w LABI GS=500 ROX ¢ :Hn
W FaEARHER 1w L 551 W B A BOR
A, 9SCHIAS I 2min, KPEEY, F5% %
R Bk F1 5mol/L JRZETh 3000V HLyk 2.5h, N
Fl GENESCANTM 672 % 4 HE 47 Bl e 8 . 9k
WLAGIE . A R B /NI AU I N AE 4
whr e, WA Genemapper /4 ( £ E ABL >l )
HEATHCH A3 B A DR 43 AL L P AN [ R R 4
R 2~3 4T 377 WP L IK B 9E . Genemapper
PEATECAE M . DL A B E I (F 2),

rs2108622
C/T
110/112
Fz1iz51]

sz 110.06)|sz 111.99

CIT c
Bl 2 2108622 13 AR H: K g E]
=2 AREMASNL S G T

—

2.4 it A

AR Ge it 73 B SPSS18.0(SPSS
Inc.) #ATG I (RFEHIAR ST ) FAER
Hardy-Weinberg -1 3 ] x ° #5586, Hifth Z4H
] Fe A 2253

3 KEHER

M4 Hardy—Weinberg £ [ BEXT 207 £ H
BRI HAL S AT 0T, T % 22.2%),
P>0.05, U BB IA RS [N 35t 1% P A, 2504 R H ()
—SEIREER (£2) .

N 43 B 1 207 4] A8 bRl AR E R
PE 106 ], Lotk 101 B, BL A 1:1, F
PIAER 62.8+14.4 (12 ~ 90) % (K &E 5%
24.67 £3.85 (15.76 ~ 36.32) kg/m’, X} A ik
) 207 B I EEAR BRI T R (3R 3).

207 Bl 1) CYP4F2 FEIH rs2108622 117 5,
25 FE R 43 Y Jr Sk 0 ) A s MRS e ) DL 3
B ] LA 28 A8 R AR, R AR TR MR A N
E IR [ O G SRV NGO 1S |
AT L A A R i AT A, LR 40 Frpw]
DR R B ) INR A — 3%, Ao il KR
7 8 I 6 IO A INR (B A WL M G T 22 5
IR T 2348 1 B8 Fo e AR v M) it A 1
TN EEH, INR (EA FEARM .

4 1t

CYP4F2 J& F CYP K W, 2 W i T %
@K 19p13.11, £ B 7 W CYP4F2 T 53 A
FEFRE. DR M. B REA A A, R
I BE 2 W58 & B CYP4F2 T 5 5 1% 4 WU s 1R
K = B4 o- AL RN, B LA iz
fitf 76 % M N A — E W PE T 2008 4
Caldwell 25 PV} 58 & B CYP4F2 58 7% fif 55
CYP4F2%3(rs2108622) XL A 2E H A 5

AL R E eS| FE Y T FBRE (%) X’ Pearson P
rs2108622 C c/C 161.0 (P2*207) 124 (59.9)
T C/T 71.6 (2pq*207 ) 74 (35.75) 0.33 0.56
T/T 10.2 (q2%207) 9 (4.35)

.43 -



IR 29 YA T 235 2014 4E 1 A% 12 4% 1 # Clinical Medication Journal,Jun.2014,Vol.12,No.1

=3 207 BIEEIGIARHE

gk K fE

AEW 1 B 62.8 +14.4
ZE In(%) 101 (48.79)
B Jem 166.70 + 7.48
KT /kg 69.17 + 12.47
AL W /m? 1.74+0.19
W /2 (%) 108 (52.17)
& IFAE

W SR /0 (%) 49 (23.7)
LR /n(%) 109 (53.6)
NG /n (%) 58 (28.0)
L3RS rIANS

AL /(%) 40 (19.3)

R 4 CYP4F2 RRIFERFH INR FIFEEARFE T

6.00
5001
4001
300

200 |:]

1.00

pIBW SR

0.009

leT T
rs2108622

3 MM E R s 2108622 f7 LA

LD A5 SNP v 55, LAY n (%) T M i mg/d INR
CYP4F2:V433M rs2108622 C/C 124(59.90) 2.55+0.91 1.92 £ 0.59
C/T 74(35.75) 2.60 £ 1.07 1.85 £ 0.69
T/T 9( 4.35) 2.86 +0.90 173 +0.46
P 0.631 0.577

JFE R, CYP4F2%3(rs2108622), fii T 11 5
ST, AR C RAE RN T, ERIEY
AR ANR, E—LHR K CYP4F2
FEIR 7 P AE ORI Fh AR TR MO E AR 2R K 4R
bR R TG A s, o gl A 58 A I Ok (AR AR
WHRE ST TR 75% KAy, AT T, &
T CYP4F2+3 Z 548 RG] i L A 5 )2
ART5, (HESHIREGERA 25 "', Liang & 'Y
1) Meta 43 M7 B CYPAF2*3 SHHETE MR Ea & 1 5]
AR N R, RE R g A AR AOR]
T =200 3 SUATY IR A7 5E -
AT, SR AR OR R, AR
Ross 25 "V %0, KRPEMER (61.3%), HK
7K (40.3%), T (35%), Wk (29.7%), %
W (29.2% ) , FAEM (7%) . ARHFFT 207 ]
H CYP4F2%3 FE A 5 T 2 A A% 22.2%, H.
K BB AL -l . AHEIE R R B[R LR 4 A 2
R GiT2F 25, ETUES, T KW
B3 R AR TR OMOGR) A B ik e, R B A

A INR G BEACREH R IR I R 3R 455 oA
rs2108622 A —E MG R S, (HIRIR IR M {E i
YT CYP2C9 F1 VKORC1 2754 /5.,

Sk

[1] Scott AK. Warfarin usage: can safety be improved [J]. Pharmacol
Ther, 1989, 42(3):429-457.

[2] Wadelius M. Pirmohamed M.Pharmacogenetics of warfarin:
current status and future challenges[J].The Pharmacogenomics J,
2006, 9(19):1-13.

[3] Sconce EA, Khan TI, Wynne HA. The impact of CYP2C9 and
VKORCI genetic polymorphism and patient characteristics
upon warfarin dose requirements: proposal for a new dosing
regimen|[J]. Blood, 2005, 106 (7): 2329-2333.

[4] Limdi NA, Wiener H, Goldstein JA, et al.Influence of CYP2C9
and VKORC1 on warfarin response during initiation of
therapy[J]. Blood Cells Mol Dis, 2009, 43(1):119-128.

5] Caldwell MD, Awad T, Johnson JA, et al. CYP4F2 genetic variant
alters required warfarin dose[J]. Blood, 2008, 111(8):4106—
4112.

[6] BERR ., SRR, RN, &5 . R T i 4 S A ) A e I
K6 B 22 A K (0. o R DR 25 B2 5 IR 9T 4 L 2009,

<44 -



IR 25 YA T 235 2014 4E 1 A4 12 &% 1 M Clinical Medication Journal,Jun.2014,Vol.12,No.1

11(12):1281-1285.

[7]1 Jin R, Koop DR, Raucy JL, et al. Role of human CYP4F2 in
hepatic catabolism of the proinflammatory agent leukotriene
B4([J]. Arch Biochem Biophys. 1998 , 359(1):89-98.

[8] McDonald MG, Rieder MJ, Nakano M, et al. CYP4F?2 is a vitamin
K1 oxidase: An explanation for altered warfarin dose in carriers
of the V433M variant[J]. Mol Pharmacol, 2009, 75(6): 1337-
1346

[9] Borgiani P, Ciccacci C, Forte V, et al.CYP4F2 genetic variant
(rs2108622) significantly contributes to warfarin dosing

variability in the Italian population[J]. Pharmacogenomics,

2009, 10(2):261-266.

[10] Perini JA, Struchiner CJ, Silva—AssunGédo E, et al. Impact of
CYP4F2 rs2108622 on the stable warfarin dose in an admixed
patient cohort[J]. Clin Pharmacol Ther, 2010 , 87(4):417-420.

[11] Liang R, Wang C, Zhao H et al. Influence of CYP4F2 genotype
on warfarin dose requirement-a systematic review and meta—
analysis[J]. Thromb Res, 2012, 130(1):38-44.

[12] Ross KA, Bigham AW, Edwards M, et al.Worldwide allele
frequency distribution of four polymorphisms associated with
warfarin dose requirements[J]. ] Hum Genet, 2010, 55(9):582-
589.

(k327 7))
[14] Gibbs SDJ, Gillmore JD, Sattianayagam PT, et al. CTD versus

Mel-Dex as upfront treatment in AL amyloidosis: a matched
case—control study[J]. Amyloid, 2010, 17(Suppl 1):51.

[15] Schechter G. A triple on Al amyloidosis, waiting for a home
run[J]. Blood, 2007, 109(2): 391-392.

[16] Sanchorawala V, Finn KT, Fennessey S, et al. Durable
haematologic complete responses can be achieved with
lenalidomide in AL amyloidosis[J]. Amyloid, 2010, 17(Suppl
1):84.

[17] Dispenzieri A, Gertz MA, Hayman SR, et al. Pomalidomide and
dexamethasone for previously treated AL: a phase 2 study[J].
Amyloid, 2010, 17(Suppl 1): 87.

[18] Comenzo RL, Hegenbart U, Sanchorawala V, et al. High rates
of overall and complete haematologic response in a prospective
phase 1/2 study of weekly and twice-weekly bortezomib in
relapsed AL amyloidosis[J]. Amyloid, 2010, 17(Suppl 1):83.

[19] Kastritis E, Wechalekar AD, Dimopoulos MA, et al. Bortezomib
with or without dexamethasone primary systemic (light chain)
amyloidosis[J]. Clin Oncol, 2010, 28(6):1031-1037.

[20] Landau H, Hassoun H, Bello C, et al. Ajuvant bortezomib

and dexamethasone following risk—adapted melphalan and
stem cell transplant in systemic AL amyloidosis[J]. Amyloid,
2010,17(Suppl 1):80.

[21] Landau H, Hassoun H, Bello C, Hoover E, Riedel ER, Nimer SD,
Comenzo RL: Consolidation with bortezomib and dexamethasone
following riskadapted melphalan and stem cell transplant in
systemic AL amyloidosis[J]. Amyloid, 2011, 18(Suppl 1):130-
131.

[22] Zonder J,Sanchorawala V, Snyder R, et al. Rapid haematologic
and organ responses in patients with Al amyloid treated with
bortezomib plus melphalan and dexamethasone[J]. Amyloid,
2010, 17(Suppl 1):86.

23] Bochtler T, Hegenbart U, Cremer FW, et al. Evaluation of the
cytogenetic aberration pattern in amyloid light chain amloidosis
as compared with monclonal gammopathy of undetermined
significance reveals common pathways of karyotypic
instability[J]. Blood, 2008, 111(9):4700-4705.

[24] Bryce AH, Ketterling RP, Gertz MA, et al.Translocation t(11;14)
and survival of patients with light chain (AL) amyloidosis[J].

Haematologica, 2009, 94(3):380-386

(E#327)

[18]Huo Y, Qin X, Wang J, et al. Efficacy of Folic Acid
Supplementation in Stroke Prevention: New Insight from a Meta—
analysis[J]. Int J Clin Pract, 2012, 66 (6):544-551.

[19] Wang X, Qin X, Demirtas H, et al. Efficacy of folic acid

supplementation in stroke prevention: a meta—analysis[J].

Lancet, 2007, 369(9576): 1876-1882.

[20] Albert CM, Cook NR, Gaziano JM, et al. Effect of folic acid
and B vitamins on risk of cardiovascular events and total
mortality among women at high risk for cardiovascular disease: a

randomized trial[J]. JAMA, 2008, 299(17):2027-2036.

. 45 .



	9--ýº¤CYP4F2úàˆ�'ùNÕŠŠÝ\(—qÍ.pdf

