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[# ZE] HE N-ZBHEHEBRT-2(NAT2) FI4 (4 R A ALAT P450 2E1( CYP2EL) £ 25 i) A it 72 e
TEEMNIEM . W98 BFE T M NAT2 (.CYP2EL p3E R 22251 S LA e AU 7E v [ DU L P i 4 A, S B2
AN MABTF RIS H R . Ak NRSRA BN I 7 i 7 ik I 341 461 v U L2 (AR 0 ~ 14 %7
5 211 ], 4z 130 ] ) NAT2 (CYP2E1 ¥ FE%E SNPs SEPRI TR, ) AR R T . 45 R AEP EDUBLE S, NAT2 1)
7 4~ SNPs ( rs1801279 ,rs1041983 . rs1801280 ,1s1799929 . 151799930 151208 . rs179993 ) Ht (K] I 4 L) BF A= KU ok 3= ; NAT2
AR A DA I 7 B A 8 8 i (61, 3% ), HUOR P [A]/12 AR R (34. 1% ) . CYP2E1 (1) 4 A~ % SNPs JE[H 7Y
(12031920 .1s3813867 ,1s6413432 1572559720 ) #ifiv 4% Jy : CYP2E1 *5 . “ 6 " 2, Y DL BF A= U Sk 35 | B A= BB 2440 1) Sy <
61.3% 60. 1% 99.4% ; i+ CYP2EL JL R BRI FR 1 5C RIB A AN, A XS AT R AL, 4518 NAT2
FERLE  EDUB L P 0 o3 A LA R A R/ DAY S 32, CYP2ET B IR DU A2 80 5 3, 5 PR TR/ A i 2R 70 7 v [0
JLE I 2 ST R 2 SRR T SRS B AR [HhE L/ ILRZE,2012,14(5) ;353 —358]
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Abstract: Objective N-acetyltransferase 2 (NAT2) and cytochrome P450 2EI ( CYP2EL) play a crucial role in the
drug metabolic process. The aim of this study was to understand the genotype and phenotype polymorphisms of NAT2 and
CYP2E1 in the Han Chinese pediatric population in order to provide a theoretical basis for individualized drug treatment.
Methods A total of 341 (211 males and 130 females) randomly sampled Han Chinese children, aged from 2 months to
14 years, were enrolled in this study. Genotyping was carried out by PCR method, and metabolic phenotypes were
identified. Results In this study population, wild genotype was found as a major genotype in seven SNPs of NAT2,
rs1801279, rs1041983, rs1801280, rs1799929, rs1799930, rs1208 and rs1799931. The frequency of NAT2 fast
metabolism was highest (61.3% ), followed by middle to slow metabolism (34.1% ). Wild genotype also predominated in
the four SNPs of CYP2E1 (152031920, rs3813867, 16413432 and rs72559720) named as CYP2E1 "5, 6 and “2, with
a frequency of 61.3% , 60.1% and 99.4% respectively. As the relationship between CYP2E1 genotype and phenotype
was unknown, phenotyping of CYP2E1 was not done. Conclusions The important SNPs of NAT2 and CYP2El are
predominantly wild genotype in the Han Chinese pediatric population. Fast metabolic phenotype predominates in important
SNPs of NAT2. [ Chin J Contemp Pediatr, 2012, 14(5) :353 —358 |
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FATFARIANMARRT , 258t 7= A= BT 8O 258 1)
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e 12z Lty St Y o R, 2541
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AFI i S B PR T S, 2R AR 2
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HATCF NAT2 £ 34 /> SNP (i i A 281,
REFNEHFW UL 7 A% NAT2 BEPEA 52
M [ SNP {3/ &5 : rs1801279 | rs1041983 | rs1801280 .
1s1799929  rs1799930 , rs1208 . rs1799931, 3= B 3 %
21 A~ NAT2 HARRL (R 1), CYP2EL il P 32 3

IS 2T . T8 CYP2EL B sl iR hi i b
WP 22 25 M A6 Al Bl B ) 9 D Bl Pst T 0
Rsa 1 151, 3F 2 Bt 58 S BUR P45 0 B AR
FAIRsa I (+)/Pst] (- )BEX K cl’ x4 N
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1.3 SL®/AHE e SNP 7 i Y 3 R 22 25V I 2 I Fr 45 2R . NAT2

1.3.1 R4 DNA 23 HUEDTA HUBEfiik  MYRNAKRFR :50 ~ 100 ng JEF4] DNA, 5[4 0.5 ulL,
I 2 mL, R SCEEAY Miller 6473647 20 ARE 12,5 pL () 2 x Taq PCR MasterMix ( KA A= fLFH 4
K20 DNA 4250, ¥ T TE ¥, 2500 AR F], KT201-02) , #b 78 25 8 7K 2 SRR
R SS, T -20 CLR 17 25 pLo N & 94°C T AR P 4 minj; 94°C 748
1.3.2 PCR ¥ 3 & | 5 NAT2 .CYP2E1 T 30 s,54°C Bk 30 s,72°C ZE{#1 90 s, FEFF30 ¥k ;72°C
SNP {7 s AR L AL S AW R TG PEAE G 2R IEff 5 min,

P, 645 NAT2 (1) 7 4~ SNP {3 5 :rs1801279 (191 G/A) | N PCR 44 S P B ARG CYP2EL [y4 4>
rs1041983 (282 C/T) ,rs1801280 (341 T/C) .1s1799929 Lk SNP i/ i 1% 3k PR &2 25 M 9 0 52 I % 4%
(481 C/T) . rs1799930 (590 G/A) .1s1208 (803 A/G).  CYP2El ( —1053) .CYP2El ( —1293) .CYP2E1 (7632)
11799931 (857 G/A); CYP2EL [fj 4 4~ SNP fif j5.: B CYP2E1 (1132) [ )2 1A %2:50 ~ 100 ng & [H 41
1s2031920( - 1053 C/T, Rsa | ) .rs3813867( — 1293 DNA,5[#¥) 1 nL,12.5 wLf¥) 2 x Taq PCR MasterMix,
G/C, Pst 1 ). rs6413432 (7632 T/A, Dra | ).  #hALETFRKELMEN 25 pLo K054 :95C
1572559720 (1132 G/A,*2) ., NAT2 .CYP2El W% FiARPE 5 min;95°C A8 30 s, 3Bk ($22)45 5,72°C
SNP 57 s (4 3G S P < A4 Bk i) SNP 7 s it I8 45 s 528 35 IR 72°CASEAH 7 min,

191 (3R2) , PCR 4 34 IF00 e &z ) NAT2 1) 7 A~E2

%2 PCR 3|
. . PR B KRR

. (537 (5 53")

514 i ( ) i ( (bp) ()
CYP2E1( -1053) ACTTTTATTTTCTTCATTTCTCATCATATTTTCTATTATACAT  GTTTTTCATTCTGTCTTCTAACTGGCAATAT 133 58
CYP2E1( -1293) CCAGTCGAGTCTACATTGTCA TTCATTCTGTCTTCTAACTGG 413 58
CYP2E1(7632) GTGCACACCACCACACC CACTGTGCCCAGCCAAAATAATT 62 58
CYP2E1(1132) CTAGAGCAACAGCAATACCC AATCCTGATCTCATCCTTCG 401 54
NAT2 GGAACAAATTGGACTTGG TCTAGCATGAATCACTCTGC 1092 54

1.3.3 RiftABLRA T RIEMEERGE

SCUOTURIBER A R R RIS AR R e 2 R

FFREEZE O AT 5 F 2 MERG TSR 7E 23

B S W SE O LR (R AR LA ) @ AR X} 341 I AWFFE IREA T NAT2 (CYP2EL V.

BB ARG TS Ml R sl s i S AR SR R TR SNP Y (R R 2 A TR, 48 PCR 3734

(RAFEGT) ; OPACHIRL IEH R, AN IE TP S 2 AEAR Y AR A5 6 [ 43 T 45 3 | frgik 4t 1 34

WAENIEF (A ET) ; @BIAEE . 54 4 HWE P4 (P >0.05), L% 3,

ZAHE D] A (RS PG SR A S B NAT2 BT 7 A~ SNP v 25 35 DL A= RN
NAT2 LR fir ik SNP 7 G M Ag R E WK Hirp rs1801279 (191 G/A) 11801280 (341 T/C) |

1120 AR SCilk I, CYP2EL ™S F1° 6 AT LA EG A rs1799929 (481 C/T) .rs1208 (803 A/G) HBFA: 73 [

HRETE RSB CYP2EL SEHA 24 R KT 95%; fii A 1s1041983 (282 C/T),

PG AR 5 RIERGERESL " NIEA 1s1799930(590 G/A) \1s1799931 (857 G/A) [ LAEF

WFFERXS CYP2ET BN A R I T 1) E AT TSN, A RAL T IR
1.4 SZitZESH CYP2E1 JIrtk ) 4 A~ n] BESZ WA B M1 SNP 37

{diFH SHEsis /RIS # SNP (i BE R LAY AR BRI e sy . Horp, CYP2EL ™S B BE P
ARG L AR FF R0 45 SNP (i s G 6 Al el/cl (el/e2 2/ c2 BNIR /04 hy 61. 3% 32%
WRIE A G Hardy-Weinberg 35t 47 72 4 ( Har- F127% ,CYP2EL "6 ()RR B TT  TA (AA FY453E 3
dy-Weinberg equilibrium, HWE) ,P <0.05 hZ%H 4k 60.1% 37.0% 2.9% ,CYP2E1 2 B A= R R
FitE o H99.4% ,
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%3 NAT2.CYP2E1 ERBZERENRILEFHSHER [(n=341) 41(%)]
SNP {7 5, Lisga el Fe i B H a5 97E R HWE(P {H)
NAT2 rs1801279 (191 G/A) GG GA AA
341(100) 0(0) 0(0) 1.000
151041983 (282 C/T) CC CT TT
140(41.1) 165(48.4) 36(10.6) 0.216
1s1801280(341 T/C) TT TC CC
337(98.8) 4(1.2) 0(0) 0.913
151799929 (481 C/T) CC CT TT
337(98.8) 4(1.2) 0(0) 0.913
1s1799930(590 G/A) GG GA AA
211(61.9) 115(33.7) 15(4.4) 0.893
151208 (803 A/G) AA AG GG
326(95.6) 14(4.1) 1(0.3) 0.055
rs1799931 (857 G/A) GG GA AA
263(77.1) 71(20.8) 7(2.1) 0.398
CYP2E1 rs2031920/rs3813867Pst [ (+) /Rsa I ( =) (cl >c2)("5) cl/cl cl/c2 c2/c2
209(61.3) 109(32.0) 23(6.7) 0.096
1s6413432Dra 1 (=) ("6) TT TA AA
205(60.1) 126(37.0) 10(2.9) 0.070
1572559720( *2) cG GA AA
339(99.4) 2(0.6) 0(0) 0.956

HRAE bR L DR oy B 25 SR AT 40y, Tl ARG R
RURHE T (36 1) A3 B L K NAT2 (AR e AU 2
R Hop NAT2 JEHACHH LT i35y 4. 6% , TRAX
7 61.3% , Hhlal/AE AR RN 34.1% . T2
BAFFEIN N CYP2EL JE R SNP i p5 22 25 5 HAC
TR S R R AG BIE 2 R kA BF 58 R
CYP2E1 JERIFHEATAIR B HE
3 Wi
WL e T 2B A A B
FTEPE 22 5, NI 35017 AS [R]ASAO0T 285 49 B 0 1
A ik, T## NAT2 .CYP2EL () FE % SNPs i 55
FE R R AR R 22 A5 PR AE v B DU LEE Th i 4 A
RF A DN R 98- e R X6 A [ B R B/ A e B )
MRS BT — IS E T

NAT2 FEMR N EEFGE TIHIERGIE, 2520 £
MR G KBRS B i A2 S R AL B W Y
AP S AR . ARSI B NAT2 (1) 7 A4~
SNP {37 5 43 51 2 : rs1801279 . rs1041983 | rs1801280 .
151799929 151799930 151208 151799931 , X} NAT2 [if
VA FE ), AR R 5 3R AVA 25 R AF R ARG
Pk o NAT2 [ E % SNP v/ i 22 25V AT 5 5% e 25 49)
VI8 L YA 32 T L7 RAORIAS R B o

CYP450 8 & AMA N 2 1 A 251K
UG, CYP2EL [y iff 35 M 52 55 R A 3 1 2 281 R
00T CYP2EL B s f o i B0 1) w1 ] g FR

HIPENYIEE Pst 1 F1 Rsa T IR 2 B PEA A5 56 6
N T AT gk R PE P DI Dra T 3251 ) 2 25047
MRALTFH 2 AN B AL AT 2 B 2 AR AT
REsZ i CYP2ED Jifg (1 3% M, FLIE PR A A AR g e il 2
IR 2 B RTE ARG, A frfe— e e

VL B RIIR T 458 e 5 B0 — 26 25 40 Sk
(INH) R 5], EAEAR P 22t NAT2 B, & ™
HETCEE S E B = I Bk, 28 300 3 B A2 i 4Gt
25,5 50% ~90% . fifE i NAT2 .CYP2EL 3t[A]
HEAR IR 55 B AR AT A INH OB = A JDF L 2
TR AER 260 I T M £ Tk BH s S I s e . SR T AE
Poah ¥ 25 Wy 1 A ) 1 B2, NAT2 | CYP2ET 1) 85 %L
SNPs {7 i 3L R 22 A4 NAT2 CYP2EL F) B 138
T B A, A AT 30 INH A R s v b ) A
Ve 22 ) SNPs (3 s 3 R 23851, rTRE /& INH {1
SEOF R SRR 2 — 5 I 1,

TN oy Ji:

(INH) (Hz \
NAT2 NAT2 B
JL CYP2EL
B S JA E LRI GST
(Ac INH) (AcHz)
NAT2
™ i 55
i
1 INH FHRETEE
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AWFTE T NAT2 v ] /b A 78 4 i DR A3 Oy
34.1% o G RAEIR AT B 2590 7 25 W) A0 I e]
A5 P AL R R o B S8, AR BEAT 25 A I R R T
Hh, PRE T LI 2 /0 24 7 e s K 24 1] e e
(] LDk 25 0 ) 2 A o TRTIE , NAT2 S e Gt
FIPRAC 2 F) BE AR 23531 g 4. 6% F11 61.3% o 45
RAETRET X BT 2501 25 A ] e 7= A= )
JRAL [ 8 AEBEAT 29I I ARG T T ARSI 15
it A E P 2470 e 2 R P 24 [ i s ] L 2
B RIGIT IR AL, CYP2EL B[R B AN BRI = 18] Y
KRAMA R E— W5, UL T CYP2EL JE[H A5
PRI Z A 5C &, NI S 25 W0 I PRAG T o

AR FfRAN [A] sl i) A NAT2 (CYP2ET $EA
LN AAFAEN AN, St LN 52, 254
QT NAT2 \CYP2EL 7E259pf Qi A i/ T
DRI 8 B b 358 2 5 T A7 A0 B8R 22 o AR F 58 K%
NAT2 (CYP2E1 KE[H 22 25 P 45 5 5 A R % A 1XC
MR 45 AT LB, & B NAT2 2 kb e AU 75 o
Rl D L2 P i) o3 A1 5 T A BRFE BE ST 45 R4, 5
S HoAt 5 45 R LA AR ) R o ST T R Y
NAT2 ARSI Z 250k A AP A 2. iR SE
Fe AR 50 2L e ] A8 AR o 3= A
FEHLE CYP2EL fFE N RIBR A 5 B HA
SFRETERTTE AL, 239 DLBF AR RN 32, 45 R A AR
Z s HeE G5 E B B LP-58 4 DU A Ry
I, AR

SO AZIR YT I, 3 T 4s 1% 25 W5 42 fi
FAbRHES WHO A —507 ) Wk, 4 2l
T HP DU L #1025 4 590 ot AR HE L2397 O
S, DL G il 1 3 AR RRAE , 4 AR R
B/ AR B SR 25 ) A6 T T 58, AT s 2
WIRIR 7 RO . ABFFEXS NAT2 ( CYP2EL (1) %
SNPs 37 s 5 [H 2 251 A S AR 2 20 19 ) 7 7 o [
DU ILZE H B 73 2R 4T T PR R TS, (B AE 25 Y
ARG I T A —E R R B R R
YR — TR R, BRIRR 25903697 Or ik
i B GV HAM R R AT 0 M. Pk, OF5E A
FRE— TR Gl T R A i LA 25 5 259 i I
TH AU 7 kit — R R I 2 351 5 2575 Al
TERZ IR SE A, D A P 25 S 14 B e 00 A 4k dls
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