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MYTITR, T A RPN
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P13 11 (P-glycoprotein, P-gp) Jit 2 24 41 2 &
(' multidrug resistance gene 1, MDR1) fJ7=4), B2
—HEE B ATP 455 KK, P-gp BIFEH T2
R AR P K TG 0 e 0 P N B o 2 24
Sk MDRI JEHTEC KA 50 2P TREZE
% ( single nucleotide polymorphism, SNP)*' 26 &
ST B9 3435 A SNP HAT B2 A IR X, B
Hoor A LA R e 25 5 . MDR1 R 235067 G
SR P-gp WY TG PRI D BE. A AF5E AR
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ExTaq fiff 2 45 ( Takara A &), 0 7)), BiJE B
(Biowest, P4 BE 4 ) , IR )& 5 B i M ( Sangon, H [E I
¥#),100 bp DNA Ladder Marker ( Takara 2\ &), H
), Goldview Nucleic Acid Stain ( $£H &%, T EJb
50) , BREIPE N VI8 Mbol ( Takara 23 w], H A%) , Nal |
Tris G IR EDTA S50 0 F i A T A9 T
AR A, @7 IEE SN B ToK GBS
DR T T
1.3 MDRI1 C3435T 3|4pi%it

Z% k4], L 19F5) R 5'-TGCTGGTC-
CTGAAGTTGATCTGTGAAC-3', FilFa| W JE 5 K 5'-
ACATTAGGCAGTGACTCGATGAAGGCA-3', ¥ iy I
WY TR R A .
1.4 E[F DNA 2E

Nal S4B/ 1. DNA, 2 BESCHR [ 5] 19 7.
(DHU EDTA ##E 41l 100 L, il JC B AFE K 200 L
TRA1 ;@M A 6 mmol-L~" Nal 200 L, TR%51; @A
A5 I (241 1)400 pL, RS, 85 10 000 x
g B0 10 min, /NI FIEE S —B0E ;@R
WA S AEE 300 wLIRA), ZE iR #HE 3 min, S5
F 10 000 x g B0 10 min, F 35 ; ®HA 70% 7, [z
500 wL,10 000 x g B.0> 3 min, {5482, @& & 4
RO, BE A 20 OFFERER T 5, A TE ZZoh
& 40 pL % DNA, WA AT DNA 5850 %5 i,
-20°CHRAF
1.5 EI7HIGIE PCR-IRHIMER BRKE S S M (re-
striction fragment length polymorphism, RFLP) #&
7 iE
1.5.1 PCR Rk RF &M

PCR S0 i SR TN 25 WL, Taq i #% DNA
A (5 MU-L7")0.15 pL,10 x Taq BZ2 0P 2. 5
plL, dNTPs 0. 25 mmol - L™, #i#z DNA 100 ng, 50
nmol - L™ 'B|#). PCR Jz ¥ 5514 94°C FiAsPE 5 min,
94°CA8ME 30 s, 56°CIR k 30 s, 72°C ZEff1 60 s, 330
MG, efa T2°CHEAH 7 min,
1.5.2 RFLP ;£# 1 MDR1 C3435T EE &K K
MERREE

Bt 10 pL PCR #iifkr=4, Mbo I NI 10 (2%
Wi 2 pL, KEMEEK 7.5 ul, Mbo I NIHEE 0.5

pL, 37°CS A 3 ho BEAE Y0 2% S N5 0 e i
UK
1.5.3 PCR-RFLP :IEMEERNF

FI PCR-RFLP J5 3 A6 11 4] DNA #E A<, Horp
f45 CC B4 {5, CT A 4 {5, TT %I 3 f5i], 4% F K AY
SRR 2 ) PCR BEAR ST 1 M2 TR B 9 i
A0 P 95
1.6 Zitoh

K JH SPSS13. 0 B4 43 BT , 1138 v [EARL % | 11 e
FIFEC I AT v e DR BT, O 90 J2 7545 & Hardy-
Weinberg 8 &Pt . i x* KRR ARG 11 AN
15 CL HH A At i R i PR 5 A A 3 55 D Aoy
PRI 3R 1 22001

2 %R

2.1 #®iE s ERR. 8RR A b EE AR
RERRSH kL&

MDRI1 C3435T R BRI B 45 S an &l 1
No MRAEEGFUIE L, MDRI C3435T JLPHAIA 3 Fi:
Horr CC UK 2 ZR8E 34 54 2 A BR 14 P YT Mbo
I WYL AL, B U IF A 172 bp, 60 bp #1 16 bp 3
B, /360 bp F116 bp Jr Befi/IN, Bt LLTE HL Uk
S5 HR R 172 bp RN 1 259067 5 10 TT
RS 1 ANEFDIOS, 8 VI TFA 232 bp 116 bp 2
AR B ALK ES R HUE R 232 bp KM T 5%
BT ;M CT 1 45484 2 NI 4, 55 — &k
A 1AEFIANL &S, Bos H 232 bp, 172 bp, 60 bp Fi
16 bp 4 4~ Fr B, fEHL UK 25 3 b iR i 232 bp, 172
bp K/INI 2 2555 P 25 3 an el 2 e, BE A
PR 5 SRR 7 A AR LA R (1) %
Y, e g rh [ 143 AR (138 24 (RN 257 44
T (e AR R % MDRI1 C3435T L[ % | 5% MDR1
C3435T BpARI(CC) (KA EG T (CT) MRALS
F-(TT) J BB B 5 2R 53 50 K 25. 7%, 56. 8% Fil
17.5% , 5 Li %1 3338 (4 DU L Wy % o 5 A 48 5K
AR ELAR LA e ih2F 25 5 (P < 0. 05) 5 4R % H A %
MDR1 C3435T BpA= AU ( CC) LR AR 31. 5%
F129.7% , 5845224 F(CT) Ky 44.7% F150. 7% , %8
Al 1 (TT) h 23. 8% F1 19. 6% ; Hovb, Ji i FiAR
T 45 2% 0 2 T A S DR R L A R B S
S2E S, MARRE RN G S HAD R LU IR TE S22 2

[=A
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Fig 1. Restriction fragment length polymorphism analysis of multidrug resistance gene 1( MDR1 ) C3435T poly-
morphisms. Lanes 1,2,3, 8, 10 and 11 show genotype CT; lanes 4 and 9 show genotype CC; lanes 6 and 7 show genotype TT.
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Fig 2. Electrophoretogram of sequencing. A. MDR1 C3435T CC(lanes 4 and 9 in Fig 1) ; B: MDR1 C3435T CT (lanes
1,2,3,8, 10 and 11 in Fig 1) ; C: MDRI C3435T TT (lanes 5, 6 and 7 in Fig 1).
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Tab 1. Genotype distributions of MDR1 C3435T
in 143 Chinese Wa, 138 Chinese Bai, 257 Chinese
Zang and compared with other ethnic populations

Genotype frequency/% (n)

Nationality

cC CT TT
Chinese Han'®! 38.2(63) 47.9(79) 13.9(23)°
Chinese Han'"! 18.7 44.2 37.1%%
Chinese Wa 31.5(45) 44.7(64) 23.8(34)
Chinese Bai 29.7(41) 50.7(70) 19.6(27)
Chinese Zang 25.7(66) 56.8(146) 17.5(45)
Chinese Uygur'® 24.8(40) 44.7(72)  30.4(49)
Chinese Kazakh'®'  38.0(41) 44.4(48) 17.6(19)°
Caucasian'® 20.8 50.5 28.6
Chinese Wa'”! 29.7(30) 49.5(50) 20.8(21)
African-American*’ 68 3] ] antd

n: number of genotype carriers. “ P <0.05, ™ P <0.01, com-
24P <0.01, com-
pared with Chinese Bai by Chi-square test; ™ P <0.01, com-

pared with Chinese Zang by Chi-square test.

pared with Chinese Wa by Chi-square test.

2.2 wNpHEMRK. BRMBEABPELER
SR K5 H iR L AR

H AR L R I HE P 25 67 B A A R
L AR AR A SR (6 2) 3R M1, A iy o [
% MDR1 C3435T C Al T 45 i1 % P R 73 Sl
55.1% F144.9% , 5 [FDUR HEE IR R 6B 5 iR

Tab 2. Allelic fequencies of MDR1 C3435T eval-
uated in 143 Chinese Wa, 138 Chinese Bai and 257
Chinese Zang and Comparison of allele MDRI1
3435T frequency between them and other ethnic
populations

Allelic frequency/% (n)
C T

Nationality

Chinese Han'®! 62.1(205) 37.9(125) **
Chinese Han!” 59.2 40.8

Chinese Wa 53.8(154) 46.2(132)
Chinese Bai 55.1(152) 44.9(124)
Chinese Zang 54.1(278) 45.9(236)
Chinese Uygur'® 47.2(152) 52.8(170)
Chinese Kazakh'®’ 60.2(130) 39.8(86)
Caucasian'® 46.1 53.9
African-American'" 84 16 Ao
Chinese Wa'”! 54.5(110) 45.5(92)

n: number of alleles. *P <0.05, ™ P <0.01, compared with
Chinese Wa by Chi-square test; ““ P <0.01, compared with
Chinese Bai by Chi-square test; *P <0.05, ¥P <0.01, com-
pared with Chinese Zang by Chi-square test.

KRN E A A 3 R 22 o AR | I i
TR AR Y 2 AR A SE LN . AR SZE AR
AU R R 750 600 452 437 6 DR A3 R 28 4% v A i 4
TGIt2¢2E 5 . (G MDR1 C3435T C 4
FPRATR 4y Bk 53. 8% H1 54. 1% , T y 46. 2%
45.9% , H 575 F i F U0, i -5 485 IR B 5%
T K RPN A A o S 22 5

3 iFig

MDR1 JERJE— 2R HEZ N Z I RN, A
FARYEMAA) Tq21. 1 ~21. 12, FE K 4K 24 209
kb, @& 28 MANE T, MHX o F & A 170 ku, H
it =) P-gpo P-gp TEIRTTVF 2 25 MR o3
AR R TR SR AMER . P2 MRS T i
TR ZEAEAARE] P-gp 23K MIDIBE A 22 55 Hh 43 3 T
FES A, HAET, MDR1 JEK () 50 Z4 SNP, Horfr
TETET 26 24 0T 1 C3435T [ 38 f45 5845 Ak
] X848, ANREMUAE E LR IDUY , (B2 RFE %W, %
D705 C AN FE AN T S K 4351 5 P-gp Rk
TN D K 25 49y 4 Wi Wiz 5 U1 AH 6 , Hoffmeyer 2511
RN, C3435T (2584 5 MDRI AR
IKFEYIRIE, B T/T B f MDR1 76 /Mg (1 2 15 K
FREES0% L Lo VFEA KLY I A 2 — s
A ZR I 1) AR AL A9F 2 #08 2 1 R 437 5 2% D) AR
i-el,

AHIRGE I T A i DR B J5R #0 4% & Hardy-Wein-
berg A, AWFSEFEE T ERBESLN MDR1 £&
PERY(E B, X Flt MDRI C3435T 3 [K 22 45 1 K S K 7Y
IR 1 PR 2 S XTI DR FH 245 7T e A B 852 e . STk
i MDR1 C3435T N CC 5 TT HA, i 25 /9
S AR SR R T A [ DX [] 2 3 AR A ] R
TR 6 1) v B 52 X AR 9 I, oK R 42 X
AHIE 3 X Fp g R 22 S R R 2 — 1T B 5 SNP
C3435T 3 PRI 359 A 76 A [R] B e AR P A7 e AR K
ZRMAL,

WEgEIA 7 MDR1 JER7E -+ 38 M T
(=9I 7N NS N N AN = L g e
HRIK ., P-gp W AN Wb B 55 75 1 1 SN IR ME 1 R K
— BRI HE AR AL, DT 1 4L 407 Y AE
P, XMER 82852 /Mg B8y P-gp i F
Ko b He AR ZE BB b, A BE P-gp EEAI
YRR N e im AR, IOITRR 6l T P-gp IGH) 19 1



<212 -

Chin J Pharmacol Toxicol 2009 Jun; 23(3)

WA 3 A G B SE AL B A IS T K7 A Y P-gp R
Tl I e 2 28 10078 A 5 P-gp 78 ' JIE 200 A TE S
Ui /NG TR R s HERE PRI . AT 3
B FEHLIS SR BEIRYT 6 N H s, TT B3 CD4
UM RO B T CC AN CT Al ', BlEE R
AR 2 259 2 P-gp K, 40 SE 0 25 L0 E T
25120721 HIV 2R A RE R L RV 25 s i )
&, W BL,MDR1 C3435T B EiR 259094y
FIFH EERAERUAR Y 23 A5 A A0, 16 R BT 250
SHANDG, In7E B A0 g B h, T SR SR R
B 58 5 T4 IR H , T Siegsmund 26 BFSE R B, T 45
PR P-gp 768 AEAYARFEIA A G, DT 28 35 1Y)
BB 55 52 BT T 1 P-gp SR AGA0F 5 3 A A 4 2%
o7 DI PSS I 26 ) L E Y 2 bk 20 B 1 10
S G HASE WA BT A CC R Ak
AR P LS R B AR B, I B kR
ol 5 T 7 AR AR S5 (57 32 PR A 7 [ 4 4086 A s J 3
TRIT I 2, I AIF S B A A D T B S i
{18 ) SR B, A, Syl AR BT FH AH DG 2459 Tl
YA AR FH A SO0 25 AN RSO S54RI — 2 1
LSRR , Ik 2Rk BTEARIR YT o
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Genetic polymorphism of multidrug resistance gene 1 C3435T in
Chinese Wa, Bai and Zang Nationalities

LAI Yong"?, LI Jia-Li', WANG Xue-Ding', DONG Shou-Tang”, LI Hui*, HUANG Min"*
(1. Institute of Clinical Pharmacology, Sun Yat-Sen University, Guangzhou 510080, China; 2. Department of
Pharmacology, Dali University, Dali 671000, China)

Abstract; AIM To investigate the allele and
genotype frequencies of multidrug resistance
gene 1 (MDR1) C3435T in Chinese Wa, Bai
and Zang nationalities, and compare with other
METHODS  The number of the

healthy volunteers from Chinese Wa, Bai and

ethnics.

Zang were 143, 138 and 257, respectively.
The PCR-RFLP method, which was verified by
direct sequencing, was applied to genotype
MDR1 C3435T. RESULTS The MDRI1
C3435T in Chinese Wa, Bai and Zang was: CC
(31.5% , 29.7% and 25.7% ), CT(44.7% ,
50.7% and 56.8% ) and TT(23.8% , 19.6%
and 17. 5% ), which met Hardy-Weinberg
equilibrium. The frequencies of allele T in
Chinese Wa, Bai and Zang were 46. 2% ,
44.9% and 45. 9% , that were significantly

different from those in African-American, and
Chinese Wa and Zang significantly different
from those in Chinese Han. CONCLUSION
The MDR1 C3435T gene distribution in Chinese
Wa and Bai and Zang population Mutation oc-
curred in the situation has its own characteris-
tics. Genotyping of MDR1 C3435T will be
helpful in guiding rational and individualized
medication for individuals from Chinese Wa,
Bai and Zang using drugs that are substrates of
P-gp.

Key words: genes, MDR; genotype; allele;

polymorphism, single nucleotide
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