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Abstract Objective To assess the biological function of a novel CYP2C9 allelic isoform CYP2C9 # 58 in vitro and to study wheth-
er the site mutation could influence the metabolic activity of CYP2C9 protein. Methods Full - length ¢cDNA fragments of each CYP2C9
allelic isoforms were obtained by PCR site — directed mutagenesis and used for the insect expression vector construction. According to the
manufacturer’s instruction, insect cell microsomes expressing 4 CYP2C9 variants were obtained using Bac — to — Bac Baculovirus Expres-

sion System. Then tolbutamide was used as the probing substrate to assess the metabolic characteristics (V,, and K, values) of each

max

CYP2C9 variants in vitro. Results We successfully constructed four insect cell expression vectors for CYP2C9 variants and the results of
western blot confirmed that they could be used for highly expressing the corresponding CYP2C9 mutant in insect cells. Functional analysis
results revealed that the enzymatic activity of CYP2C9 %2, CYP2C9 * 3 and CYP2C9 * 58 were 91.6% , 13.5% and 23.1% to that of
wild — type CYP2C9 = 1 respectively. Conclusion The enzymatic activity of CYP2C9 * 58 is significantly decreased than that of
CYP2C9 =1 and is much closer to that of typical defective variant CYP2C9 # 3. Our data indicate that patients carrying this mutated al-

lele might be a slow metabolizer when they take drugs metabolized by CYP2C9 protein.

Key words

i il {6, 2% PA50 2C9 (CYP2C9) 2 P450 fiff 5 %
8 H B, 2 S RORE A rh— b 43 i 1 24 W A8
fitf . CYP2CO R AN AL 29 16% (Il R F F 254, H
i AL R PUEE 25 W) AR DR ERE 25 ) T R RS TR
P 6 BT R 25 WA TR TR R NS 25 W S Y s

HEWH ERERBFIES T I H (31371280) ; T A H A7
LB L 0k 4 B B 55 H (201302008 )

VEH BA 1100730 1A b 5T 15 e/ 19 A 3 Al ol 3 4 5 2 B 5% i
(H MG SE61F) 5100730 19 A b 5T 1% e 4 46 Bk ( 24414 ) 5325035
TR B 22 B 2 2 B 2 B EOUE 2 (BRI L BT ) 5323000
WA T K TN R B I PR 242 S 3 8 (R BLRR ) (3« 3 RS R 22 1

PR AR SCTT kA )
WIRAEH #0715 4 : caijp61 @ vip. sina. com

- 58 -

CYP2C9 ;Novel mutation;In vitro; Enzymatic activity ; Slow metabolizer

KW £, CYP2CO SN HA wfh 2 81, H ik
i 35 ) A7 2 B2 ) R O e 0 A 3R R 2L AN T 45
< I AR AU AR 174 8 Ak 0 R R A A R o e i) of e
I RE 22 S E B R Y H AT E R E 1
CYP2CY Zfi #L 4L 47 57 4, Hirb 21 4~ (CYP2C9 =
36 ~ CYP2C9 * 56 ) iy 28 35 i 75 55 46 = 76 v [H DU A
PRI S RO FRATN 1 A e b8 AR i R ok
73 K 43 B 53 BT i 2 0L, 32 5B 8 570 O b —Fh 4 i 1Y)
ZRAFHI 1009C > A, % R Al S5 CYP2C9 EHAW
IR W & A U (P33TT) , & [E B P450 45 f K&
PR iy 44 25 L2 A AT i 78 S R AR iy 44 R B 110 45 A 3
P CYP2CO 58 A1, ASCRIHE R ARG, KIMK
EEAFRIZFEAR CYP2CO FE M, I 58 A Al K& i



B el 2013 4R 11 #4248 11

RY BRI RS S AR BEAT T LU RCWE ST, LA I L 32 AR A
25 A AR P T R AR RS il RS 1A 24 4 it
PSS HF o
57 E

LoAg R (1) 3 B« Spodoptera frugiperda (sf)21 B 1
0, SE-900™ SFM R it 55 3% &, it 4= il 7§ & Bac - to - Bac
Baculovirus Expression System ( 3% [ Invitrogen /A #] ), Prime-
STAR HS DNA R4 M DNA % H X & ( H A& Takara A #) ,
Bl A CYP2CO ffrhr 4 T 41 il €4 2% b5 kL4 (3% [ BD Gen-
test A H] ) PN CYP2C9 £ g BT A (P [E AbD serotec 24
Al /NRBLA OR B g BEHT M (£ [ Santa Cruz 24 H]) , HRP
FRICHEP RN ER R P (&l AR) B &
K ECL 8 0 kit( 2% [ Pierce A ) ), 2R T Ik ( 32 [ Sigma
W) A" - I AT T IR (M9 Toronto Research Chemi-
cals /A #] ) , NADPH 4 jif & 4t ( 5 [E Promega 2\ #] ) , HPLC 2%
77 (3 Fisher Scientific 24 ®] ) , Ho Ay & #7045 o £ 9 4l
HAPTAL . (2) EZAULS: PCR Y AL (EE ABI A ) (H
PKAL K 7K - o Gk F (35 [ Bio — Rad 23 7)) \FluorChem FC2
I8 % F B8 (£ E Cell Biosciences 2y ) ,CEQ 8000 ] 1%
(3 H Beckman&Coulter 2] ) , Waters 2695 T 155 25 i AH (4, 1%
ACHGE I (25 [ Waters 24w ), 7 HI MAE A 208 H 56 [E Axygen
Nl (3)GIWE B 1 AR A ) TR AN Rl R CYP2C9
FE RS SR S

2. 979k (1) 58 ji AL BRI A 5L R CYP2CY ¢DNA £ 4K
ZWESCHk [ 4,51 R FH E S PCR 19 73, DLEF A A1 CYP2C9 = 1
JEORL S B, #R 15 CYP2CY 2 CYP2C9 = 3, CYP2C9 = 58 [
cDNA 2K, CYP2C9 = 58 ¥ 3y i iy LiFs| e 50k 57 -
ACCGGAGCACCTGCATGCAAGACAG -3', F g5 ¥ )¥ 51 K 5’
- CATGCAGGTGCTCCGGTTTCTGCCA - 3", H vz ) i /R 3
5324 ¢DNA 25 1009 {3 i & 5 S AZ il H . (2) pFastBac — dual —
OR -2C9 B HUR KB I Hf CYP2CY 1) cDNA X 7 8
P U R 54T EcoR T /Sal 1 XU, 5 ] 4L B8 U7 B4 vh
] 4244 pFastbac — dual - OR (7] Rk (4R P450 F ALiL I
fit} OR) % £, 7 W) ¥ AL J5 T 7% PCR i it BH M s B, Ko
P B PR v B SR $2 BUBORE , ) F Beckman 23 ®] CEQ 8000 il )7
PO 3 AR BEHEAT )y 500 S, LA AT 3 AR b A AR
RSB 2. (3) ok R 1 3R 15 : 2 I Bac — o —
Bac Baculovirus Expression System iz 7 & fdi JiJ 136 W1 , 42 2% v %
IR A R AR RS CYP2CO 1 B HURG 3, BT 2RO 2 U 5E AL
J5 R MOT 2 4 1R e i 42 44 o210 B HUAH I, 720 5 0 i
BB, Ve TG MR E B T Sml H B (0. 25mol/L JEHE,
Immol/L EDTA ,0. 5mmol/L PMSF) 1 75 i % , 12000 x g 4°C
TG 20min ZERANMLEE A, BIE TS 100000 x g 4°C R E
gL 60min, T UE ¥ T B T OB AR IR A W (F 20% b i
0. Imol/L KPO,, pH {f 7. 4) ", /3 23 J5 % A7 T - 80°C vK4f %
Mo (4)EERB RN ORI R AR EE =5, ] 2pg
ORI f& 3 47 SDS - PAGE Jig 1, Uk , HL VK 45 i U5 A W 45 % &

PVDF 55, &% 5% W NS 505 0 33 A 38 1) Lh J5 3 B 12 5000
Fo B BE A S Bi N CYP2CY B BRFLA OR Fiik, 4°C F 583t
T, IR YRS I A AR 3t 4510 A B OO 1 2 BT R B 2R B
PR 1:5000) , % 3R T W 30min JEYE% 3 Ik ,ECL &
6 kit K 2 2245 5o (5) M 25 1 AR R A 1) R
A % :100mmol/L Tris - HCI (pH {# 7.4) ,1 x NADPH i B &
AR G5, 10pmol 41 fi (5 3 b5 K H 2R % T K (X ol 10 ~
1000 wmol/L) , BAKFL 2001, 2) i 2 :37°C Wil & 5min
J&,JMA 5 ~ 20pmol Yy & 4 ff ki 1K Jg 2h X i, 37C IR H
60min J5 , fIT A 40l 0. Tmol/L HC1 F1 50wl 20ng/ wl A4 Fr 44 i
PR IF % J5E 72 % 2min, T A 800l ¥K £ R £ TR W i€ 7% %
2min,4°C F 10000 x g B 0> Smin, NOHEBAE PR, A KA
TR A 100wl 3 3 41 52 3 5 B 20 ul F Waters €2695 7l
o0 JRC R €3 (SRR T 3 ) 0 R A T 4% F - {5 % A D ZORBAX
SB - C18 ## (2. Imm x 150.0mm, 5 — Micron, 3 [# Agilent /A
F) WM R 0. 1% TFA: JK: Z 5 =20:35: 45, @ h
40°C ;R P 4 K 2 230nm; i 1. Oml/min, BL A& FF 47 -
¥ i F R B TR B B R B TR 1 U ER A ] 43 51 R 5. 1min
14. 0min, 4) 3% KRBV, FOK KK, EHH R R
o b v i 2% B 45 A8 R AR R AR R 47 - R IE DR R T IR 2
it )5, B Prism B A (version 5, 32 [ GraphPad A ) 15
Voo B K, AH 1 BELLR 2 30T 570 4% 9 728 4 19 35 B 3R Clint =
v, /K .
& R

1. pFastbac — dual — OR —2C9 B A= U F1 4% 28 748 7Y
(S G SN R NN i3I el el - sl
CYP2C9 B ¢cDNA 4K, i# $: A pFastBac - dual — OR
ARG 348 T A] F 35 CYP2C9 * 2, CYP2C9 = 3 i
CYP2C9 * 58 AU (1 Bt SRR 8k, W50 2 5 iy 24k
PEATAI R, ORF X 434, PCR 7= W 7E 1. 5% Byt i 4l #5E
B 154 1 5kb I SE A (B 1), 5T
PR RNAAF . 45 AR ORF Xl Jy J¥ 51 5 Gen-
Bank 1 CYP2C9 mRNA FrfE ¥ 81 Lb % J5 6 TA 42 35 7
B mE RSB (K 2) .

*3  #58

neq *1 %2
marker

E1 CYP2CY ZRERPEMEFRIEMNIFILE PCRER

2. N2 CYP2CO My A= R 25 58 A8 B H 9 3%

K H B MU SRE R 8, 2B 3 A B MU BRORE AR b il ol

BT W4 Fh CYP2CO ZE H ( 3), Western blot

L5 R 258 OR Rk SR —F,CYP2C9 HE 1 3R
. 50.



J Med Res,Nov 2013, Vol.42 No. 11

! .

GAGGACEGTGTTC

CYP2COx1 Hy: %4 CYP2C9%2 (430C>T)

"GAGGACHEGTGTTC \GAGATACEBTTGACCTT

M 0

CYP2C9*1 BF 4= #ICYP2C9*3 (1075A>C) CYP2C9*1 BF 4= #ICYP2C9*58 (1009C>A)

! | |

CGGAGCHCCTGCA

GAGATACCTTGACCTT
|
1
"\

|]_ !

CGGAGCECCTGCA

WAL

2 CYP2CY RizH AN E

i Sk BT R A TUBEAE 1355 7 A0 A5

IR AR B, & 5K MR CYP2CO fekE
PR Ll s BT, BT AR BOBL A i CYP2CY  1,CYP2C9
%2 CYP2C9 %3, CYP2C9 * 58 [ & 4 4% & 1. 95,
1. 85.0.85.1.80pmol/ g,

3. 457 CYP2CO £ 1w H 2R RS T IR A8 09 52 e
PRSI A I 2 1], CYP2CY * 58 (P337T) Xf T HI 2%
BT 0 7 355 B 3R ] R R, A O B AR AR CYP2C9 # ]
HERREN23.2% , R BASEIT R L (K1), H
€] 4 7T UL CYP2CY =+ 58 ({9 fR 8% # A+ T CYP2CY = 1
FICYP2CY + 3 Az [a], B 422 3 F i 780 e g 780 28 A5 ¢
CYP2C9 = 3 %1

STD  OR *2 %3 %58

A
B D D S . <— (CYP2(9

#]

-----q— OR

SI S2 S3 S4 =1 #2 =3 =58

- W - -

B

El 3 #kifkh CYP2CY9 Western blot #&ill (A) &
EE(B)HR
STD 1 [ % [E BD Gentest /A &) ) CYP2CO 454 § ; OR S H &
RN 0 3R PA50 S 638 i il A B PE X IR, ST~ S4 4300k 2.1,
0.5.0.25pmol/pg () CYP2CY Fx i iy

1 CYP2C) ERTHHYPHNERGFEEBETRENEINESH
o Vs K, s IR
25516
[ pmol/ (min - pmol P450) ] (pmol/L) (Voa/Ky) (CYP2C9 % 1,% )

CYP2C9 % 1 7.44 £0.35 52.43 £10.82 (1.41 £0.27)E -01 100. 00
CYP2C9 %2 4.00 +£0.19 30.80 £3.44 (12.99 £0.51)E -02 91.58
CYP2C9 %3 2.28 £0.10 118.80 £16.71 (1.92+0.25)E -02 13.55"
CYP2C9 % 58 2.01 £0.20 61.31 £24.32 (3.28 £0.45)E -02 23.20"

H5EFARIML, " P <0.05

84
2
5 A 6 -0~ CYP2(9%1
ol - CYP209*2
=2 4
54 - CYP2(9%3
B —- CYP2(9%58
S 24 A — 3
E ag
=
0 T T T T T T
0 200 400 600 800 1000
FH T T IR (wmol/L)
4 CYP2C9 = 58 B (P337T) ¥ hi ik
R R R T IR AOES 3N 1 2 il 2%
7 T

CYP2CO i [H % i T 4L otk 10q24. 2, &= K &
55.6kb, &H 9 AN F R 8 NN S F, g 490 4>
FIM R, CYP2CO I [ 4 i 1 & 1 78 T ok &

- 60 -

e, Y CYP450 f & % 20% , CYP2C9 ]
R 22 Tl [R R BT 25 ), A6k AR HE b o 2 g A e
Yz —" REMIFFFEIESE 85% UL E Y S — ik Ak
2 CYP2CO Ui Atk T PEM 7 - B ALY,
CYP2CO N A & T st 4% 2 250, H A e 18 1 52 728
KA 50 ZFh B H UL KL R 98 A8 (AR & CYP2C9 * 2 #Y
1 CYP2CY + 3 &I E I TAIEFAE A CYP2CY = 1 /& H i
WHoEE 20 3 F A3, CYP2CY = 2 #I J% CYP2C9 * 3
Y 4 T 35 20 0 HE B 2R R AR 30% F1 80% T

S5 AT I ST R WY, B A S5 AL DR A v [ DU
ANBEP R ERA R 1.5% , KA S0 LW 1
TE4& CYP2CO JePH 5| e 245 W) S Ak AR 3 A 44 2 5= 1 Fil
i 2 S 1) 38t A2 B A, I 9 AR i 25 2 L 45 A7 5 PR 8 Xof
CYP2CO Jiff i £ 1 52 0, X AR Ak 4 52 H 25 B T
[y X, CYP2CO % 58 B G AR (R & AT AE 1 M5



B el 2013 4R 11 #4248 11

AR IRAG A (1.5 ~ 2. Omg/d) AEFEARER 5K N 31
(58T B 551, L HE A 9 1009C > A 58 A8 /] 5] 2 CYP2C9
S 337 7 2 5L R R Il 2R (P) R A8 N I AR
(T). BABTELRY, b B R b R Wi CYP2CO
HFE R ZE AR CYP2CY + 3 Y #5445 12 3L IH i A 1A
A 0 PR R FE 50 e A T A RS R B S R A, 0 a8 4% 2
TR Z R IR CYP2CO « 3 RS8R g
POMAR % DA O B 59 A 2 A VKORCL Al
CYPAF2 th R R LR HE A 3400 L Sl W 5832 2748 1) A=
WERIERE X M AEMRRRERE TG, K
LK CYP2CY + 58 28 A5 R 75 B H 20 i S0k 14
I ik, Western blot 53R K, HEAELZES
7 A A L G H 2250

AR AR TG 4 S 56 AG I 25 5 7R, CYP2C9 + 58 #Y
Xt AT 259 B 2R A TR A MR A1 3 R 3 R 0032849,
& CYP2CO M A= RUTEH BR % 19 23.2% (3R 1) AR Hh £k
(FE 4) R CYP2CY 58 R PRI H 223E T + 3
B X —E5 IR, 5 LGk fE AL S AR & CYP2CY * 3
AL, B 52 AR AR CYP2CY »+ 58 HU (1) fiff 27 1% P B i T
Bt AT i 3 DR R (%) f 3 A R T 6 vl CYP2C9 AR 3 A
251 (CAnAeobi | FR R T IR OBUEUIR IR 45 ) B TR e 24
YA B R R0, 25 5 1 AR N 2 R
WS s L2 B RN — SR | BRE 0 R

2% 30k
Van Booven D, Marsh S, McLeod H, et al. Cytochrome P450 2C9 —
CYP2C9 [J]. Pharmacogenet Genomics, 2010, 20 (4) . 277 -281
Mo SL, Zhou ZW, Yang LP, et al. New insights into the structural fea-
tures and functional relevance of human cytochrome P450 2C9[ J]. Part
I[J]. Curr Drug Metab, 2009, 10 (10);: 1075 - 1126
Wang B, Wang J, Huang SQ, et al. Genetic polymorphism of the hu-
man cytochrome P450 2C9 gene and its clinical significance [ J]. Curr
Drug Metab, 2009,10 (7): 781 —834
Dai DP, Xu RA, Hu LM, et al. CYP2C9 polymorphism analysis in
Han Chinese populations: building the largest allele frequency database
[J]. Pharmacogenomics J, 2013, DOI. 10.1038/tpj.2013.2
EXUE IR, B A W], A A (5 3R PAS0 2C9 £ 4 Q5K i A b
il 2 0 PG R 7 vk g S [T]. BE 2R 9 44 35,2013 ,42(2) 123
-26
Daly AK. Optimal dosing of warfarin and other coumarin anticoagulants;
the role of genetic polymorphisms [J]. Arch Toxicol, 2013, 87 (3):
407 -420
Hiratsuka M. In vitro assessment of the allelic variants of cytochrome
P450 [J]. Drug Metab Pharmacokinet, 2012,27 (1) : 68 — 84
Verhoef TI, Redekop WK, Hegazy H, et al. Long — term anticoagulant
effects of CYP2C9 and VKORCI genotypes in phenprocoumon users
[J]. J Thromb Haemost, 2012,10(12) ;2610 —2612
Lam MP, Cheung BM. The pharmacogenetics of the response to warfa-
rin in Chinese[ J]. British Journal of Clinical Pharmacology, 2012,73
(3) :340 -347 (WekE B #9.2013 =07 - 18)

(&1 H #.2013 - 08 —22)

% 5e & Je i T £ 10 iR HA A BR 22 B9 llm IR 53 A

RN AR REKR X758 ARFK K B BEK KRFF

W E BWM AR EATNREERAELIRGEEMRE RTINS Eet, Ak BB 2011 4£8 A ~
2012 47 2 H AR WiVLAA PR PR BE st i2 19 51 (908 452 ad — 2R el — 2R LA B Ak 7 I IR T AR W IV I g B iR e ;R 5 A TR B e
JRIF (125mg DR, B H 3 ) HEBRIEE . R 7R3 AN [R] B 28 76 % A 30 B2 993 428 il 38 5 T 5 G 25 5%, Kaplan — Meier 15 3t
TR, &R 51 B D 12 8 35 F38 45 2% f# (partial response, PR) (23.5% ) ,27 f3i] & 3 3K 3 95 5 2 42 (stable
disease,SD) (52.9% ) , % WL ZEfift % ( objective response rate, ORR) 15 %] 23. 5% , 5 % il % ( disease control rate, DCR) ik % 76.5% .
B o (37 TG HE R A 77 9 ( median progression - free survival,mPFS) 4 5.13 4~ A (95% C1.0.41 ~9.90) , [ MR JH ¥R 5 5% B B B 46 T
{19 2 2 773 ( median overall survival,mOS) 2y 12.47 4~ H (95% C1:10.06 ~ 14.88) . % WLIA BL I N 2B U VS | K304 %
PP, i BRIUEIE W LU BRI E 6 BRI R B, B 2t R AT

XiEiR BB WrGyT W M

e+ TP FB I 25 T BB R 50 6 4 VE BT R (W2012FZ134) 5 VT A9 11 4R B2 36 4 VE BT F (LY13H160024 ) 5 5 By - b 2 36
4 Y Bh I H (320.6750. 11091,320. 6750. 11059)
{6 B0 2310053 BN, VT o B 25K 55 I DRI 25 (ol DU DL 7 8.0 ) 5310022 01, 379746 0 8 B B (R TE W (6™ 4 AR 9 1 LR
SRR KT, T3 1 7py@ medmail. com. en
.61 -



	YXYJ1311 58.pdf
	YXYJ1311 59.pdf
	YXYJ1311 60.pdf
	YXYJ1311 61.pdf

