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BE: BB I CYPIOAL L &AM S ZUIRE BRI M AHSeM: . Ak ¥E8E 2014 453 J1 £ 2018 43 A
PTG BE BRI E R 300 B RLAR I AL, IR A e B fa At 300 4 Sk BB A, SR AR 2 4323038 Il
B, R Sanger Jl % CYP19AL £ I rs4646 156493487 (151062033 1517601876 1 1s3751599 3 5 4~ f b 474>
B, 5 b CYPI9AL BE[R 2754 5 ZUIRE AR XU A AH DG . 855 CYPI9AL BE[A | 5 MR IR Z BN &
Hardy-Weinberg - 2 (P >0.05) , FLIRJEZL CYPI9AL KE[A | rsd646 {i f5 0% FE A C \1s6493487 {3 1Y &5 i Jk
G % rs17601876 {v s F S FE ) A AR F XS HRAL (P <0.05) . FLARIEAL CYPI9AL 3L I rsd646 i g (1) AA L
R rs6493487 5 (1) AG F1 GG #:[H Y  rs17601876 {3 f5 1% AG F1 AA F R AU AR Ak F Xt B 4L (P <0.05) , T
rs1062033 {3 5 (1) GG Jk PR RIS 28 15 4] BRAL (P <0.05) , rs4646 1 rs6493487 7€ i Mgt AL AR BRI Pk S AL AR T
FAARZL I8 R XUBR: A AHOGPE (P < 0. 05 ), rs1062033 75 et it A5 18 T 15 348 i 2L dess JRUBS: A5 #H DG 1 (P < 0. 05) |, T
rs17601876 #£ 3 -3kt {5 B A R 39 55 B AR 7L AR KUBS A A G (P < 0.05) . #5188 CYPI9AL LA -1 rs4646
1s6493487 . rs17601876 {37 s, 22 25 1 5 B 1% 7L It 9 268 XUz A 5, THT 11062033 437 5 22 25 P 5 348 Jonn 2L 1t s A o5 XU G
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Association between CYP19A1 gene polymorphism and the risk of breast cancer

HE San-jun' ,HAN Yi-fei’

(1. Department of Clinical Laboratory, Hanzhong Central Hospital , Hanzhong 723000, Shaanxi Province , China ;2. Hanzhong
Center for Disease Control and Prevention ,Hanzhong 723000 ,Shaanxi Province ,China)

Abstract: Objective To investigate the association between CYP19A1 gene polymorphism and the risk of breast canc-
er. Methods A total of 300 women with breast cancer in Hanzhong Central Hospital from March 2014 to March 2018 were se-
lected as the breast cancer group,and 300 healthy women were selected as the control group at the same time. The blood sam-
ples of the subjects in the two groups were collected. The genotypes of rs4646, rs6493487, rs1062033, rs17601876 and
rs3751599 in CYP19A1 gene were detected by Sanger sequencing,and the correlation between CYP19A1 gene polymorphism
and the risk of breast cancer was analysed. Results The five candidate single nucleotide polymorphism in CYPI9A1 gene
were in line with the Hardy-Weinberg balance law (P > 0. 05). The frequencies of allele C of rs4646 locus, allele G of
rs6493487 locus and allele A of rs17601876 locus in CYP19A1 gene in the breast cancer group were lower than those in the
control group (P <0.05). The frequencies of AA genotype of 1s4646 locus,AG and GG genotypes of 156493487 locus, AG and
AA genotypes of rs17601876 locus in CYP19A1 gene in the breast cancer group were lower than those in the control group
(P <0.05). The frequency of GG genotype of 151062033 locus in CYP19AI gene in the breast cancer group was higher than
that in the control group (P <0.05). The rs4646 and rs6493487 were correlated with decreasing the risk of breast cancer un-
der dominant and additive genetic models (P <0.05). The rs1062033 was associated with increasing the risk of breast cancer
under recessive genetic model (P <0.05). The rs17601876 was associated with decreasing the risk of breast cancer under the
three genetic models (P <0.05). Conclusion The rs4646,rs6493487 and rs17601876 polymorphisms in CYP19A1 gene are
associated with reducing the risk of breast cancer;and the rs1062033 polymorphism is associated with increasing the risk of
breast cancer.
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FUMRIE R Lo PE R WA eSS A, AR, ke
RE FTHEEY S MR 2015 4E KA I A BRI S
TR, At I 170 J7 Awi2 WA SR, H
Hh 52,19 5 ABE T o FLIRIE I Ko 5 4% |
R RS LA Y A IR % 51 (single
nucleotide polymorphism , SNP) 7& F| 5 &8 18 & A il &
JE Rk E A T . CYPIOAT J [ 4 A i 2 40
Jii €525 PASO B IR M I, HAg Akt RV M 251K
UL [ 25 ] e A0 G A i I A B 4 22 R
CYPI9AL FHFTEN TN, I ILBE R A
BRI EE AT YEAE , CYPI9OATL 3P £ 241k
L3 N SR N e R R e DS
PEST . SRTIT, S5 T CYPLOAL JEPN £ 255 LI 48
i UG AH e PE g F 9T 46 R A — 50 . AT g
76 ¥R 1 CYPI9AL 3t [ I rsd4646 . 1s6493487 .
151062033 1517601876 Fl 153751599 3t 5 4~ SNP &5
L9 £ s IXURS: A R DG o

1 BB S

1.1 —fgaf %k$L2014 £3 AFE 2018 3 H
DCHPTT AL R e WA A 2o 1k LR 9 R85 )
FONBESA: (1) 220 8005 P24 K A5 12 2 LI
I (2) RAEAZ TR ARIT . HEBR 551
(1) FF A HADE IR 5 (2) 15 5 b UELASS I 5
(3) %l Z A TCIM 2% 6 5o AWFFE LN A FL g
BH 300 ] (FLAR AL, AF % 41 ~ 78 (59. 55 =
8.65) % ; 4 25 206 5], R4a 2t 94 il s EHIREL L ~6
(3.2 £1.3) . Iy VL4 (A AR A it B Lo PR A S XoF
WA A5 (1) BRAETC IR A e ™ F AT
PRI S TN 3 00 2R R 55 B2 5 (2) 3213 =Z 8] T
GRF HEBRFEAE: (1) AR BEFLR L5 (2)
Tt MELIAS L o % IT S A (i 300 )
(XHHRZH) ,4F 8 41 ~78(58.45 +£9.45) %, 41 4% 205
], R 22 95 s AL IREL 1 ~6(3.5 +1.5) K, 2
F1 2 AHRNEMEFEMELLER

HZRE AR ] 200 A B U8 22 5 3
TG L (P >0.05) , BATA] [, AW
G EFAREAEAE , Il it BB B R 51 2t AR
HREEER A

1.2 AFE5&EFE 2R 4 2kl & DNA
P18 F) & (12 [E Thermo fisher /3 7)) , GeneAmp
9700 F 4 5% KW ( polymerase chain reaction, PCR)
IC(SEE ABL A #]) 5 B UK AL (3£ [E Bio-rad 24 +]),
ABI 3500 dx I (€[ ABLAH]) o

1.3 m#RER DNA B REZIAHE SN
ki 5 mL, B F £ Y 2R A s
=70 CUKFALRAT ; KA 42 1 DNA glifb 57 & ik 47
DNA 2, #8450 B8 A 42 BRI 3 517

1.4 SNP & R ] Sanger il 5 4 R X 14646
156493487 151062033 1517601876 Fl 153751599 {3/ 15,
HEATHER 73 A

1.5 Zeit=4abs® )i ] SPSS 19. 0 B fFif 7581t
G0 S PR GERER AR ARl A, 41 18] FL AR T &
R T OB ASH + AR 2E (2 =5) 2on A IH] L
BORA 1§ R A8 U SV 25 SNP 5 7L
i3 DL 2 1 A 5 5 DL R {198 H C odds ratio,
OR) #1195 % u]{Z[X|8] ( confidence intervals, Cl) FE/~
SNP 5 S UK 9 75 P <0. 05 o2 5245 563

2 #R

2.1 2 #8%it#E CYPI9A1 E[FE 5 /| {&i% SNP
HER/NEMERMRILR 450 0FK 1, 5 MRk
SNP #4474 Hardy-Weinberg E#iE @ (P >0.05),
FLARIEZ CYP19AL JEIH | rsd646 {7 s i 55 7 3 K]
C .rs6493487 {3 [ 5L G J% 1s17601876 {if 1
RENLEER A SRR T X HRAL, 2 R A S
Y (P<0.05),

Tab.1 Comparison of the minimum allele frequency between the two groups

TN (I P
SNP o ivE- 75| — P(HWE OR(95% C1 P
i LI ot AL (HVE) ( )

14646 A/C 0.256 0.315 0.983 0.764(0.643 ~0.952) 0.011
156493487 G/A 0.237 0.293 0.749 0.798(0.635 ~0.931) 0.005
151062033 G/C 0.475 0.435 0.086 1.205(0.989 ~1.567) 0.106
1517601876 A/G 0.272 0.348 0.945 0.713(0.573 ~0.896) 0.001
13751599 A/G 0.073 0.068 0.999 1.137(0.984 ~1.976) 0.542

2.2 2% FE CYP1I9AL EF k5 I~ %k SNP BOAG R AA IR B AR R IR O BR 4,
PEEEAE LS 4R 2 FURMAL 1062033 (LA GG P RER G T AL, % 5

CYPIOAL 3t P | rsd646 fif &5 9 AA 3t [ %
156493487 {37 S5 iy AG Il GG T 1517601876 fif

WHG (P <0.05)



-+ 790 - B S B 2018 4F 4335 &

http : //www. xxyxyxb. com

F2 2HZIRE CYPI9AL EE L 5 4~&iE SNP fyE FE B LR
Tab.2 Comparison of the genotype frequencies of the five candidate SNP in CYP19A1 gene between the two groups

(o= R A FLIRIEELL/ (% ) X HREH/ 151 (% ) OR(95% CT) P
154646 cC 165(55.00) 142(47.33) 1.00 -
AC 116(38.67) 127(42.33) 0.727(0.592 ~1.133) 0.057
AA 19(6.33) 31(10.33) 0.572(0.332 ~0.931) 0.021
156493487 AA 175(58.33) 150(50.00) 1.00 -
AG 108(36.00) 124(41.33) 0.754(0.422 ~0.998) 0.038
GG 17(5.67) 26(8.67) 0.533(0.429 ~0.987) 0.019
151062033 cC 88(29.33) 90(30.00) 1.00 -
GC 139(46.33) 159(53.00) 1.103(0.945 ~1.879) 0.137
GG 73(24.33) 51(17.00) 1.532(1.012 ~2.839) 0.032
1517601876 GG 158(52.67) 127(42.33) 1.00 -
AG 121(40.33) 137(45.67) 0.673(0.355 ~0.815) 0. 006
AA 21(7.00) 36(12.00) 0.442(0.225 ~0.739) 0. 001
153751599 GG 257(85.67) 260(86.67) 1.00 -
AG 42(14.00) 39(13.00) 1.101(0.142 ~5.849) 0.176
AA 1(0.33) 1(0.33) 1.102(0.885 ~1.438) 0.105
B - R

2.3 {Ri% SNP 7EEfERE T 5 2L BRIE B R KU Y
MEME 4503 3, 1s4646 1 rs6493487 7E Gk
A0 P AR R 183 A2 A R T 5 fRRPL it S XU
A HIZAE (P <0.05) 51s1062033 7 e it fL AU
F3 FEEEEETRE SNP S0 £ 5 R A48 55 14

Tab.3 Association between candidate SNPs and the risk of breast cancer under different genetic models

L5 3 T L e RS A A Sk (P < 0.05) 5 1
rs17601876 & 3 ANigt AR T 4 55 [ I L i XU
AAHRAE(P <0.05) .

s AR A [GleR e ISR
OR(95% CI) P OR(95% CI) P OR(95% CI) P

154646 0.754(0.582 ~0.961) 0.025 0.653(0.415 ~1.204) 0.065 0.762(0.607 ~0.953) 0.013
156493487 0.739(0.542 ~0.915) 0.012 0.669(0.414 ~1.112) 0.062 0.724(0.543 ~0.929) 0.004
151062033 1.354(0.813 ~1.567) 0.894 1.497(1.012 ~2.013) 0.002 1.342(0.981 ~1.956) 0.077
rs17601876 0.624(0.512 ~0.902) 0.001 0.533(0.346 ~0.819) 0.006 0.633(0.523 ~0.847) 0.002
13751599 1.011(0.653 ~1.766) 1.132 0.987(0. 146 ~3.882) 1.101 1.113(0.762 ~1.548) 0.937

3 i IR MO IE % FUAR L4, SR IR 4 41

UTARR , BOR AR Z MY FE R, 15 1 N AR AEF L
T kA KR EEZEM . 1241k, BT A
HE AR SR NAUR L 77 AR 1 42 2 N AL R R AT 58 2
G E T 245 AL A5 2L IR W KU AR
SO ORI, b AR B T S R A T X
ATRES AN BB 1 R 2R R ORI,
X LR B XU (57 A A i AT SR e BT X 45 A
FERORTHEDT S o AR TFERS o B DUBE A CYP19AL
BN Z S PEEA TR, #8595 CYPI9AT Ry 2 251k
5 LRI B XU A A SR

2 2 I T PEMERGR 1) 7 AR e — 0K
W, 2 22 ) 2 I , o PE A A TR ™ A I T2 2
O BERYFL AL g PR R PR, CYPIOAL e [H 25 1 1
77 i W2 ME TR A2 W U A A A =2
Pl e T R 52 18 55 A P e 28 A R A2 i ) 2
L. BRI, O A B R R LR b U7 M

HA 5 A I 1K K OF- S T, W CYPI9AT JE
e 2L 0 R AR R R TR TR FEAE T o 05 B A
FLE R AL A R O A BRSO A
PRI C R TIET e A R SR b, e
WFFT 2B, 2 75 Tl 00 1) 70 7T B B I 38 25 32 AR ) 1 74
BERE S AT A U 2% R SR, M, CYPI9AL
FEPR 5 FUMR I 0 R A R SRR VIR G

AHF5E N SNP (1) # FEBF 58 CYPI9AL B[R 5 %
Mg 1 A O PR, EE KD T rs4646 | rs6493487 |
rs1062033 . rs17601876 F rs3751599 1L 5 4~ SNP,
MAZZUCA 2 5 5% 5. 7%, CYP19AL JE A ) rsd646
A7 15, 22 A AR S T RE R R S5 T A I ) 007 ik 1
FLIR R B3 A OGN R N 1Y & %Pk . SHAO
ST\ My, CYPI9AL JE i) rs4646 0 5 Z 451k S
TR LR 0 Jo i S AR A AT G, R HL, H AA JEH
R H TG T RE S 4 RS A K. AR R
7R, 154646 Z2 351 5 BRI XU A AH DG, 2
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HHED , 154646 R HEIE FL I 0 O A -5 00 TS

) — A V8 FE bR 2 4. KOPP 21 B 5% W 7R,
CYP19A1 JE[A ) rs6493487 u,ma,u M 55 Py 2

BEREAKTA MM SR, 8% e i R R
KV 2RI A BE I R 'ﬁ?LH?F;ﬂ ST AHOCHK . A<
W EE R BN, rs6493487 Z 385 5 G FLIRIE o
PR ARG (HIZ 45 s A SRR A5 rp itk — 25
F . 56T rs1062033 F1 1517601876 225 i iE
B ARBER S5 R R R, rs1062033 Z A0 S5 NEL
i A8 XS A5 AH DG, 1062033 1] RE B AV 7E 1Y
LI I 7B A ) SR 67 55 117601876 Z2 2851
Vep AT 7L P T B XU A DG, K T AR HIL A A7 1 i
—HRF . HAO 1 B8 R, 13751599 fii i %
S AR S m BARE SE , T JC H A IF 4k 1 H
SR kAR T B A O PE, A BF Rl R R B
rs3751599 L5 3L A A O AH DG o

22 b Ppr ik, CYPI9A1 3t A E B 14646,
16493487 1517601876 v 15 22 75 M 5 P A L Ik i B
I KUBSEAH O, 7 1s1062033 437 i 22 28 14 55 184 in L
o RV RV A G o
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