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CYP3AS #9 R H A fe A MR E . F ik RIA IR T ki B9 4 5 MR L A4 m% £ R s ik £ X4 b4 ), KA R
F-F A B4k B ik 3T 3 CYP2C19 . ABCB1.CYP3A4 2 CYP3AS B B #-ATH 38 , 7 3% = 4 Z 4w M )5 J5 , K JA Chromas 2 344 2
AR BT RT AT, 5E 3 R Bl B % X CYP2C19 . ABCB1.CYP3A4 #= CYP3ADL 2 B B 95 St A7 pbdk . R . 540 %%
X CYP2C19 He X 342 (HomEM, *1%1 A B A ) | B 4% 34t 2 (HetEM, *1#2 & *¥1%3 L B A ) Ao 2 4K 4 (PM, #2%2 , #2%3 & #3%3 L B
) IFE 5 A 20.37% 61.11% 42 18.52% ; ABCB1 CC.CT F= TT 2 B & 97 5 55| 4 29.63% .51.85% F2 18.52% ; CYP3A4 GG .GA
o AA R P A9 5 4 5 A 38.89% .53.70% A2 7.41% ; CYP3AS TT . TC #= CC 2 B A 37 % 5% 4 81.48% .16.67% 2 1.85% ; R ) 1+
# % 7% %X & CYP2C19 . ABCB1,CYP3A4 F= CYP3AS & B AR ki, £ FH LA FEL(P>0.05). &k HHkZ XA+
CYP2C19 HetEM 7 Fo CYP3A4 G 545 3k B 35 47 & 69 o1 43 % , ABCBI1 % &M 4% 569 52 & 433 ,CYP3AS % AMA L S0 R & %
BAR PR K M X 3G 3k %X F CYP2C19 . ABCB1 .CYP3A4 #= CYP3AS 3 B % Kb ey oA 5 LA %m0 .
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Genetic Polymorphism Analysis of CYP2C19, ABCB1, CYP3A4 and CYP3A5 in Miao Population from Lu-
zhou

HU Gongli, WANG Guojun, YANG Ting, CHEN Zhu, YE Yun (Dept. of Pharmacy, the Affiliated Hospital of
Southwest Medical University, Sichuan Luzhou 646000, China)

ABSTRACT  OBJECTIVE: To study the genotype and genetic frequency offéytochrome Ps (CYP) 2C19, ATP-binding cassette
subfamily B member 1 (ABCB1), CYP3A4 and CYP3A5 in Miao population from'Luzhou. METHODS: A total of 54 Miao popu-
lation healthy volunteers without direct sibship were randomly ‘selected “from Luzhou area in Sichuan province by coins toss.
RT-PCR was used to amplify CYP2C19, ABCB1,/CYP3A4 and-CYP3A5. PCR products were detected and sequenced. Chromas 2
software was used to analyze the genotypeés, and compare genetic frequency of CYP2C19, ABCB1, CYP3A4 and CYP3A5. RE-
SULTS: For CYP2C19, the fregtigncies of HomEM (*1*1 genotype), HetEM (*1*2 or *1*3 genotype) and PM (*2%2, *2%3 or *
3*3 genotype) were 20:87% , 61.11'% and 18.52% in 54 Miao population volunteers. For ABCBI1, the frequencies of CC, CT and
TT genotype, wete 29:63 %', 51.85% and 18.52% , respectively. For CYP3A4, the frequencies of GG, GA and AA genotype were
38.89% ,08.70% and 7.41% , respectively. For CYP3A5, the frequencies of TT, TC and CC genotype were 81.48% , 16.67% and
1.85% " respectively. There was no significant differences in genetic frequency of CYP2C19, ABCB1, CYP3A4 and CYP3A5
among Miao population volunteers with different gender (P>0.05). CONCLUSIONS: There are high percent about CYP2C19 Het-
EM and CYP3A5 G allele in Miao population, high mutation rate of ABCB1 polymorphic site, and low mutation rate of CYP3A5
polymorphic site. Gender have no significant effect on the polymorphism of CYP2C19, ABCB1, CYP3A4 and CYP3A5 in Miao
population from Luzhou area.
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KEE—NZRIEER, WA DZRAE LAY, BA, 5%
TG AR CYP2C19 B H 2 B MM R IRE R Z , WA X T
JLABCBI1.CYP3AS JE[F 2 A M AH SR &, {H i % 0L LA
AR R L 28T, T i M X %
ANTIARZ A3 i 1 X 1 % A CYP2C 19, ABCB1,CYP3A4
N CYP3AS5 SE K Z A 40 A3 5 DL HLAT AL K I I R R Lo AR
T A3 M b DX R R I ZE X 42, 8T CYP2C19+2
CYP2C19*3, ABCB1,CYP3A4 I CYP3AS [ FE R £ 25, N
JLH S 2R 2 T BRI S
1 #REHE
L1 #HRMK

SR FH AP0 T3 9%, 3 36 D 1148 0 Pt DX G 48 I 2% O 2R
) e R T T N B T AE TR 2 W A S, A 2 i 4
# 2 SRR EUR . AW Z 0 54 41, P 544 32
], 4Pk 22 5], SEIAEHS (49.8 + 16.5) % . AT SE I 2 4 16 o

PR 2FAR PR B AL, 4532308 38 0 ) e O R 48 28 s Tml
:P:'O
1.2 ##l

PTC2150 %I 54 ik [ v (PCR) A (3 €] MJ Research Inc
3] s IM2250 BU R KA (AL BT 22 A )

JE R 41 DNA $2 500 £ (5 : DP130227) \DNA Marker
(5 :B1101A) ¥ A RARAE AR (A6 50 A BRA ) 7 5 2%
Taq PCR MasterMix(#t5:715676BD) .ddH-O(#t5: 70676 7XD)
Bl A A st TR R B ARG FRA R 5 2% S i e i i A 1
WA T A TREBOR MRS A BRA R, 51 142060,

1.3 St 5E&R

Z: IR SCHk[9-11] CYP2C19*2, CYP2C19*3, ABCBI |
CYP3A4 Fl CYP3AS L 4 SR 41 (L3R 1), f K%
FAYAE G
14 EFEHDNARE

#£1 CYP2C19*%2.CYP2C19*3 . ABCB1.CYP3A4 1 CYP3A5 E & 5| #1575
Tab 1 Primer Sequences of CYP2C19*2 CYP2C19*3 ABCB1.CYP3A4 and CYP3AH

5141

A RN b
i 2 P
CYP2C19%2" 5" -CAGAGCTTGGCATATTGTATC-3' 5" -AAATTGTTTCCAATCATTTAGCT-3' 321
CYP2C19%*3" 5" -GTAAACACACAACTAGTCAATG-3' 5" -ACTTCAGGGCTTGGTCAATA-3' 271
ABCBI1" 5" -TCAAAGTGTGCTGGTCCTG-3' 5" -ACAAGGAGGGTCAGGTGATC-3' 452
Cyp3a4" 5" -TTCTCTTCATCTAAACTGTG-3' 5" -ATCTTACGCTTCTGCCAGTA-3' 420
CYP3AS" 5" -TTGTCCTTACAACACATACAC-3' 5" -TGTTATCTTCTAATCACGGAC-3! 493

FA RS I 21503 B kL 3 ml, #2 B 3L
41 DNA $2 U5 £ 06 B B4R, $EHZ 104 11 DNA, K =4
BT —20 CUKFTHRE LA, & .
1.5 EEEEN

K I % 53 - 58 5 T 5% I [ (Reverse transcription-poly-
merase chain reaction, RT-PCR) ¥ 43 Hll /Bl ¥ AE A
CYP2C19*2,CYP2C19%*3, ABCBL . CYR3A4 Fl CYP3A5 5:[A .
JRARZIL B0 pl, AU FEDNA 9 6auly 1 ilE5 [49)45 1.5 pl, 2x
Taq PCR MastétMix 25 (il, ddH.O 16 pl, #3541 94 CHiAs
P 3uminy, 94 CEM: 30 5,55 CiR K 305,72 CHEAH 1 min, 72 C
TRAEMHS min, AT 35 MG . PCRIZ WL 2% B A iE I
LKA, BEE = ph 2 A TR AR A B |
Jt F) Fl Chromas 2 %% 1 (http://www.seekbio.com/Download-
Show.asp?id=284) X} J¥ S HEAT HE XS 43T, iff I R R
1.6 RiFREHEX™

FRAEAS ] CYP2C19 J: [ LK AR IS 430 3205 - *1%1
LAYk 681GG M1 636GG, J& T HALE AL (HomEM ) 5 *1%*2 5L
R h 681GA Fll 636GG, *1*3 FE[H AUy 681GG F1 636GA, &
F AR (HetEM) 5 *2%2 5 [R5l 681AA Fl 636GG, *2*3
FE R Ay 681GA FlI 636GA , *3*3 H:[H # -l 681GG Fl 636AA,
JE T2 (PM) .
L7 SitZEAHE

K FA SPSS 20.0 B AEXT Edl AT gt o b . SR A K
55 1) W7 22 25 P A6 i 1) 5 TR TR AR/ 5 4 & Hardy-Weinberg 1
#i (HWE) , P>0.05 5454 HWE ; % 7 46 36 55, Fisher s 1636
FOEE A TR ) 32 3 45 S I R R g 22 5 . P<<0.05 255+
R =9
2 R
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2.1 PCRFEIHEMLER

DL 4% Z ke ik R 41 DNA N B0, X H CYP2C19#2,
CYP2€19*3 ABCBI. CYP3A4 #l CYP3AS5 JE [H i# 47 4% 5 1
PCRY M 77 W2 2% B AR BE NS LUK , 13 5 7 1 it A 4t
(LI 1) 4R G A3 ) 25645 24 100 %

200
300

bp M 1 2 3 4 5
1 CYP2C19%2,.CYP2C19*3 ABCB1.CYP3A4 #1 CYP3A5
BRI R

M. DNA Marker; .CYP2C19%2 §" 34 74 (321 bp) ; 2.CYP2C19%3 4"
P2 (271 bp) 3 3.ABCB1 #7241 (452 bp) ; 4.CYP3A4 H 4 7249 (420
bp);5.CYP3A5H 144 (493 bp)
Fig 1 Electrophoresis for PCR products of CYP2C19*2,
CYP2C19*3, ABCB1, CYP3A4 and CYP3A5

M. DNA marker; 1. the product of CYP2C19*2 (321 bp) ; 2. the prod-
uct of CYP2C19*3 (271 bp) ; 3. the product of ABCB1 (452 bp) ; 4. the
product of CYP3A4 (420 bp); 5. the product of CYP3A5 (493 bp)
2.2 HWERLR

PRSI R, CYP2C19 , ABCB1 . CYP3A4 Fll CYP3A5
SE DR AU AR ) W E A BE E W) & 1 R4, i A&
HWE(P>0.05) , £ Wik 52 108 HA RAFIOBEARCERNME . 54
W%k CYP2C19 . ABCB1 ,CYA3A4 #l CYP3AS 3t [H 7l
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A2,
®2 bHABIEEZRE CYP2C19.ABCBL.CYP3A4FICPY3A5
EFEBSH(H(%)]
Tab 2 Distribution of CYP2C19, ABCB1, CYP3A4 and
CYP3Ab5 genotype in 54 Miao population volunteers

[case(%)]
JERRIR ,
i S W% I £t
CYP2CI19 HomEM 11(20.37) 14.00(25.93) 2.68 0.10
HetEM 33(61.11) 26.99(49.98)
PM 10(18.52) 13.00(24.07)
ABCBI CcC 16(29.63) 16.67(30.87) 0.14 0.71
CT 28(51.85) 26.67(49.39)
T 10(18.52) 10.67(19.76)
CYP3A4 GG 21(38.89) 23.34(43.22) 2.00 0.16
GA 29(53.70) 24.32(45.04)
AA 4(741) 6.34(11.74)
CYP3AS TT 44(81.48) 43.56(80.67) 0.43 0.51
TC 9(16.67) 9.88(18.30)
CcC 1(1.85) 0.56(1.04)

2% 2 AT UL, 54 ) 1 % 52 50 h CYP2C19 . HetEM #U I
CYP3AG G4 FE R L 1 L9158 55  ABCBL A A A7 a5 1)
FARKRIG G, CYP3AL 5N I RAS R
2.3 ANEMHHEKZIRE CYP2C19, ABCBL, CYP3A4 #H
CYP3A5 EF AL 5

54 37 11 2 52 1 # CYP2C19 HomEM . HetEM . PM 1 i 2%
3508 20.37% .61.11% . 18.52% ; ABCB1 CC,CT ., TT k& [H %I
4§ % 43 B 29.63% .51.85% . 18.52% ; CYP3A4 GG.GA . AA
S PRI 2439 7 38.89% .53.70% . 7.41% ; CYP3AS5 TT . TCy
CC BRI A3 3 Ky 81.48% 16.67 % . 1.85% , 454K TELAky 5
PR 2 Pk 25 S R R R 4, BRI TG TR B (P>
0.05) o N[ ) M52 1A TR A L U A 22 3.

#3 AEAMINERZAEAEEZRRILE(H](%)]
Tab 3 _Comparison of genetic frequency among Miao popu-

lation volunteers with different gender [case( %) |

HH FERT A(n=32) Tt(n=22) P
CYP2CI9 HomEM 6(11.11) 5(9.26) 0.74
HetEM 21(38.89) 12(22.22) 041
PM 5(9.26) 5(9.26) 0.72
ABCBI cC 9(16.67) 7(12.96) 0.77
CT 16(29.63) 12(22.22) 0.74
TT 7(12.96) 3(5.56) 0.50
CYP3A4 GG 12(22.22) 9(16.67) 0.80
GA 18(33.33) 11(20.37) 0.06
AA 2(3.70) 2(3.70) 030
CYP3AS T 27(50.00) 17(31.48) 0.72
TC 4(741) 5(9.26) 0.46
CC 1(1.85) 0(0) 1.00
3 itig

BREE—TZREEZ, 6 A AR BoR, FE
4330k 215 J7 (1953 4F) (278 J7 (1964 4F) 503 J7 (1982
4F) (739 J7 (1990 41 ) 894 T3 A (2000 4F) F1 942 T3 (2010 4F) ,
EBARIGRA G £ 201048, BN OB CUBRE Hh E AR
N BB 6 677 Y E—A 2 REHA b X, 41l

EZED; 2016 4555 27 5 32 1

AT 46 A E R, BRI 1T 7.22 7 N o iR T i
2, N 55T, UM b IX A E R A4 oy . 45 RIGTE
WAL T R BOR RS 0L XA R FR €, FRER 1 Hh R ER
B RA: 38 20 15 AT Rl 2 T BT R T e L R AR 2 A 2 A e
AR, AR LI N Z A A B UL, AR T R R
NGB 2ERFAE TP R ML A 255 %

CYP2C19 % 490 M2 FE IR 5% 3, CYP2C19*2 (154244285,
681G>A)AES: , 2 SRR FE b = A 1A R I BT R0 5
AT AE 8 1A 187 46 19 T 2 R AR 1115 ; CYP2C19%3 (rs4986893,
636G>A)AE S, 2 S ETE M B A 1A TR I RS T,
A NI REEE (TR, X 2 FhICIIRERY R 11 sl i 4%
B A 25 A AR AR SZ B . (R, CYP2C19 S [ 2 2851
R s Al 5 30 HomEM | HetEM H1 PM 25 3 Fif Qi 7Y , B
LR 2P AEAR P 0 RO R . ARBEIT S R R, CYP2C19
HomEM , HetEM Fl PM 78 45i 2% 43 Jjll 24 20.37% . 61.11% F
18.52% , R WAL W e 32835, K43 CYP2C19 HetEM 7Y
TEAE/L B HomEM BRI PM B, i3 15 3% [ D% A CYP2C19 3
5] 22 5431 14 25 53K (DU A CYP2C19 HomEM |, Het-
EM F1 PM 45 443 31| Ky 46.67 % .36.67% F1 16.67% )™, #5
4 T R A P 4 CYP2C 19 A R A 2 4 B Ife PR 10 R4~
WAL

ABCBI1 BT A 75 Y oK q21. 15,6045 28 41 i
T, B BER/INVAE 49~ 209 4SRN 2 Ak, F25% 45 31 ) mRNA K
INFg 4.5 kb, ABCBI1ZE [ €34357T DK £ A5 i AT 18 5 gl
75 2% T~ W) 8 AR (P 208 77 5 0 2 1 T S 4 L 17 e AT
O o 2 A I A T B S BT 7, e R B P-gp R
) £ TRl 8 8 A, 8 71T 5 M EC 6T 2 8 5 43 IS 0 1 S
Jy s FEAE VD IR UYL R B, #5 4 ABCBL
(C3435T) T S50 H: R () £ 38 %o L v HH AT B 0 198 o 28 R ™
AWFFEEE R TR, ABCB1 E K CC L CT # TT Jk X 47 2 43 51
4 29.63% 51.85% F1 18.52% , 2 HI7E 1 i % & h , ABCB1
C3435T Z AL U AFAER 8 1 948 38 FLARGHATUR oA 5 DU
A A0 KRB0 R (DU ABCB1 CC L CT Al TT 2 [H R4t
AN 33.4% 44.8% F121.8% )1,

CYP3A /2 CYP (1 FE W 5% , BT AL A CYP3A4 Fil
CYP3A5, Bi7E CYP3A ik /K1) R JR T 2R SR 24
P 1 5 M A SR 1, B 2 A0 X IS 0 1 1 g A 7 ke
FJEFHEGRAZA AR Z R ERE R, CYP3A4 L
R FYeafh 7921.3~22.1, &K 27 kb, & T 134N EF M
124N, H S P2 3R R R KA R . BF9E & BE,
CYP3A4(IVSI0+12G> A) A 555 1 K AT 34 InAH DG T e , IF:
TSR A G 24 P AR R UBPET . ARBIFSE 5 R R, CYP3A4
GG .GA Fl AA FE RT3 43 2 38.89% (53.70% F17.41% ,
FWE 2R F T, CYPSA4 JE A KL 8 T GA FE R, 5
DU N TE CYP3A4 1) 35 [R 10 43 A1 A A2 350K 22 5 (DU B
CYP3A4 GG.GA Fl AA B ¥ 45 %2 43l 2 58.00% , 37.88% Fl
4.129% )", PR YRR AL, CYP3AA LK N S 1) 4 24
WIS I A R 4 0 0 R 20 AT 1 2 S, Rt R 4 I 2 37
CYP3AB LR F N 75 Qe fafi, 4K 31.8 kb, H:4wA5 502
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NEIERR . IR 10% ~97 % W NFFh 2R3k, TG 5 1k

N CYP3A B TE 2% ~60% , Rk 1 Z 351k, oA A2 AR]

CYP3A & M 22 S iy de F B W R, ARFRE R B,

CYP3A5 TT . TC I CC KE KBS 35351 3 81.48% ,16.67 % Fil

1.85% , R W2 KR Wi 52 108 578 CYP3AS T 45 (L 5L A,

5B NHE CYP3ASL FERFY I3 Aii AL (DU AR CYP3AS TT

TC F CC KL H RISy K 73.38 % 24.75% F1 1.87% )",

RO IR 22 35 A S M B R OGE , s Z2 B D32

K (DRD:) HE K Ser9Gly 2 255K i 73 RLAE £ TAFICIC kR

T AR OGN, BAAR I - #537 Ser 4l 1 TAFICICA %,

HAPE R Ser 4li& 1 A 5 T 03 Mk 2 2o P AHE S

SPEUERER R R Z " ARBIRYPHGT T CYP2C19 AB-

CB1.CYP3A4FI CYP3AS K PRI7EA [l 51l i 1 2 ik v 2 A

M 25 5 o BFR A5 IR W, Pk B X T )T N b DX R N B

CYP2C19,ABCB1.CYP3A4 Fll CYP3AS JE[A H 434 14 UG fik 3

S (P>0.05) , 5XIZREI TS LA Bl 3R iR

BAEAE LA bR I TR 5y e 1) B9 25 W) 11 DR O 5 8 ) 1 A

() ) T g 2

FI /i 14 JC W N BE CYP2C19, ABCBL, CYP3A4 Al

CYP3AS5 FEDH RIFNIE R BRI A (AR SO FEAGE o ARESELATE

L2556 ZR 1 54 BB B e 32 18 A X 42, R ] RT-PCR {2 %

CYP2C19,ABCB1,CYP3A4 #l CYP3AS5 SL K #1741, 4 4%

PR RGN IS, W FH Chromas 2 R {28 o H 38 R R RS T |

XFA3HT IR R R R B S A 0L o 25 R oK,

PN X A7 0 CYP2C19 HetEM RURI CYP3A4 G 4437

FEABAE H 1Y H B HL S, ABCB1 22 25 P37 5 110 2% 728 R 45 1

CYP3AS5 Z A AL 1 A F AL SR AI 5 P31) Xof HCY P2CT9 | ABS

CB1.CYP3A4 I CYP3A5 KK Z 5 et 7 i T 2 . {H

AW Z AT A A B , B AR AR I, R DL E R 4

SR T IR A T - AR E

S% 300k
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