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Distribution of Single Nucleotide Polymorphisms of Cytochrome
P450 Genes and Metabolic Phenotypes of Newborn Infants in Beijing Area

GUO Jiu-ye, GENG Shan-shan, GAO Yue-qiao, SUN Zhi-hua
(Beijing Chaoyang Maternal and Child Health Hospital . Beijing 100026, China)

Abstract: Objective To survey the distribution of the important single nucleotide polymorphisms (SNPs) loci and their met-
abolic phenotypes of cytochrome P450 (CYP450) of newborn infants in Beijing and provide supports for children’s precise
drug use. Methods The DNA samples of 1 000 newborn infants were detected by Tagman-PCR method on CYP2D6 (100C
>T),CYP2C9 (1075A>C),CYP2C19 (681G>A),CYP2C19 (636G>A),CYP3A4 (878T>C) and CYP3A5 (6986 A™>
G). The frequencies of genotypes and alleles were calculated.and the distributionpatterns of the 5 subtypes of CYP450 genes
were obtained. Results (D The heterozygous genotype frequencies of CYP2D6 (100C>>T) and CYP3A5 (6986A>G) loci
were higher,51. 7% and 44. 9% respectively. The frequency of mutant alleles at CYP3A5 (6986 A>>G) loci was 61. 8%. @
CYP2D6,CYP2C9 and CYP3A4 were mainly metabolites of fast metabolism.accounting for 79% .99. 8% and 100% respec-
tively. The poor metabolisms were mainly CYP2C19 and CYP3A5 genes,accounting for 12. 5% and 39. 4% respectively. @
There was no significant difference in the distribution of CYP450 genotypes among different sexes (3*=0. 113~3. 316,all P
>0. 05). Conclusion The mutation frequency of CYP3A5 (6986 A™>G) and CYP2D6 (100C>T) in the newborn infants
was higher,and the poor metabolic population of CYP3AS5 and CYP2C19 was highly distributed. In clinical use,should pay
attention to the combination of the results of gene detection to determine the dosage of the drug.
Keywords: cytochrome P450; single nucleotide polymorphism;gene frequency;metabolic phenotype; poor metabolism
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1.2 A Aol MBS 4 DNA $2 B 5]
A RAEY), Tagman 5190 K AR5 95 i B 3
A B O LW H Eppendorf 2 R 98 6 E i

PCR U Fis 5 4% R 5€ 7 X W B Thermo Fisher 2%

Al
1.3 Fik
1.3.1 FEF 4] DNA $#£8: RH F iR FE A

DNA #5756 i 5 04 B AR 1 47 45 B 1 FH Ak
R R AN S LR B R4l

1.3.2 SNPs fif fi F K 43 AL, ff F§ Tagman %%
£ PCR 7 ETESOG & & PCR X B X 6 4~ SNP
A7 a5 VAT 3 PR 43 ORI 5 | 9 AR B R B L 1
PCR 4" 34 4 H: 95°C 10 min; 95°C 15 s, 60°C 1
min,40 PG,

*1 CYP450 E A 6 4~ SNP i | E i EE#& 5| 91 & iR 5
SNP fif i FIFEI(57-37) WEFF(57-3")

CYP2D6(100C>T) For: CTGCTCCTGGTGGACCTGAT FAM-CACGCTACCCACCAGG-TAMRA
Rev:GCAGTATGGTGTGTTCTGGAAGTC VIC-CACGCTACTACTCACCAGG-TAMRA

CYP2C9(1075A>C) For: TGCAAGACAGGAGCCACATG FAM-GTCCAGAGATACATTGAC-TAMRA
Rev: AAACAAACTTACCTTGGGAATGAGATAG VIC-GTCCAGAGATACCTTGAC-TAMRA

CYP2C19(681G>A) For: CTTAGATATGCAATAATTTTCCCACTATCA FAM-ATTTCCCGGGAACCCA-TAMRA
Rev: TCGATTCTTGGTGTTCTTTTACTTTCT VIC-ATTTCCCAGGAACCCA-TAMRA

CYP2C19(636G>>A) For; AAGATCAGCAATTTCTTAACTTGATGG FAM-GCACCCCCTGGATCCA-TAMRA
Rev: CTCAGGAAGCAAAAAACTTGGC VIC-GCACCCCCTGAATCCA-TAMRA

CYP3A4(878T>() For; TCTGATTTACCTAAAATGTCTTTCCTCTC FAM-ACGAGCTCCAGATCGGA-TAMRA
Rev: TTTCTGCTGGACATCAGGGTG VIC-ACGAGCTCCGGATCGGA-TAMRA

CYP3A5(6986A>() For; AATGCTCTACTGTCATTTCTAACCATAATC FAM-GGGAAGAGATATTGAAAG-TAMRA

Rev:GATGAAGGGTAATGTGGTCCAAA

VIC-GGGAAGAGATACTGAAAG-TAMRA

.4 ot o4 R SPSS 19. 0 4854 % %k
PEPEAT 43 A b B, 3 R Y 43 A R B Hardy-Wein-
berg A& -4 E  (HWE) K 56, 45 55 [ 878 A ]
PR R LB R of K5, P<<0.05 2R AL

2. AWFGER CYPA50 K% 6 4> SNP v s 1) 55 7
FE R % A A 4 K 39 4F & Hardy-Weinberg 5t 1%
VAl L SRS R (=0, 02~2. 36,1
P>0.05) , LA BEARAC R,

E -0 2.2 CYP450 AR AR F A RME S A R
2 &R 2,
2.1 Hardy-Weinberg it # -F #4364 R L3R
*2 1000 g JLABE CYP450 A SNP i S EFER R EMERFESHBLa(%)]
SNP [t F R SRR LR Hardy-Weinberg *F-fff
WW WM MM B R R 7 p
CYP2D6(100C>T) CC[273(27.3)] CTL517(51. )] TTL210€21.0)]  C[1063(53.2)] T[937(46.8)] 1.45 0.23
CYP2C9(1075A>C)  AA[917(91.7)] AC[81(8. D]  CC[2(0.2)] A[1915(95.8)]  C[85(4.2)] 0. 02 0. 88
CYP2C19(681G>A)  GG[484(48.4)] GA[418(41.8)] AA[98(9.8)]  G[1386(69.3)] A[614(30.7)] 0.31 0.58
CYP2C19(636G>A) GG[920092.00]  GA[80(8.0)] AALO(D)] G[1920096.0)]  A[80(4.0)] 1. 74 0.19
CYP3A4(878T>C) TT[983(98.3)]  TC[17(L. 7] CCLo)] TL1983(99.2)]  C[17(0.8)] 0.07 0.79
CYP3A5(6986A>G)  AA[157(15. )] AG[449(44.9)] GG[394(39.4)]  A[763(38.2)] G[1237(61.8)] 2.36 0.12

P . W . wild type; M: mutation type,
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() 5 A% 4li 45 7 PR AU 76 AR IR A2 K B R R K

CYP2C9 (1075A > C), CYP2C19 (636G > A) Fl
CYP3A4(878T>C) i 45 1) B A= #Y 25 43 & PR 4ot %
B CYP3AS (6986 A>G) v 5 114 28 A5 1 25 37 Jk
2.3 CYP450 & R Rt R B & WHE3, 7
ZRAREP, CYP2D6, CYP2C9 #1 CYP3A4 ¥ L)
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1 000 il # &£ JLAEE CYP450 B BRIRBRE S F[n(0)]

& HfCif & EM R R TV AR PM
CYP2D6 100C/C;100C/ T 100T/T -
790(79. 0) 210(21..0)
CYP209 1075A/A;1075A/C 1075¢/C -
998(99. 8) 2(0.2)
CYP2C19 636G/G+681G/G 636G/G+681G/A; 636G/ A+681G/A;
432(43.2) 636G/A+681G/G 636A/A+681G/G;
443(44.3) 636G/G+681A/A
125(12.5)
CYP3A4 878T/T;878T/C
1000(100)
CYP3AS 6986A/A;6986A/G - 6986G/G
606(60. 6) 394(39.4)

5 — 227 T TG M
2.4 BRI CYP450 R A 5 HFrbix  DLFE
4, 548 1) B Ve A LA 452 4] Lo v AR L

*4

CYP450 2% 37 B HE R HY 73 A1 22 5 T GE 127 78 X (o
=0.113~3. 316, P=>0.05),

CYP450 E TN BHERBERRMESN RS H

SNP i R Bk (n=548) Ltk (n=452) ; P
n HA ) n HA)

CYP2D6(100C>T) cC 151 27.55 122 26. 99
CT 274 50. 00 243 53.76 1.912 0. 384
TT 123 22,44 87 19. 25

CYP2C9(1075A>C) AA 501 91.42 416 92.04
AC 46 8. 39 35 7.74 0.158 0. 924
cc 1 0.18 1 0.22

CYP2C19(681G>A) GG 271 49,45 213 47.12
GA 217 39. 60 201 44,47 3.316 0.192
AA 60 10. 95 38 8.41

CYP2C19(636G>A) GG 506 92. 34 414 91. 59
GA 42 7.66 38 8.41 0.186 0. 667
AA 0 0. 00 0 0. 00

CYP3A4(878T>C) TT 538 98.18 445 98.45
TC 10 1.82 7 1.55 0.113 0.737
cC 0 0. 00 0 0. 00

CYP3A5(6986A>G) AA 89 16.24 68 15. 04
AG 233 42.52 216 47,79 2,800 0. 247
GG 226 41,24 168 37.17
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i) N M E, AWM R T, Z R AR
CYP2C19 PeARuT AL, o (i) £ 35 78 F1p2 A 0 254 1 L
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