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i E. BB R sk 2 (murine double minute 2, MDM2 ) 2 K rs1625525, rs1196336 MAM= & % A5 350
MRABEE G B X R, FiE @®R2021 F1 A~ 12 AFBEARMBKERSDEEIRNGE L Z BERKSEHIULE %
H 176 4], UM B EIE B 156 4, Bl Hdob i B 203 BIAE ARt E, £ % F SNaPshot 3 K40 MDM2 A
B 1s1625525A/G #= rs1196336A/T BAML 509 A B 4 A K, WHE X AHE L AR DS EARRE, SHAAMLE S
SRS EEEDHBRBYER, ER MDM2 Jma 151625525 15 549 AA, AG A= GG & B A /2 SRR 20 64 25 B A0 9R
F 5 Ky 48.9%, 39.2% A7 11.9%, 3T LA A WA SR E 5 K 50.7%, 44.3% F= 5.0%. =FFHK B RE xR 5 SUIR
R INF £ F A %t FE L (F=6.314, P<0.05) , GG H B A o (& PEAL R 7T 48 32 A SUAR S 09 B 0% U4 (OR=2.522,
95%Cl: 1.115 ~ 5.708, P=0.026; OR=2.699, 95%CI: 1221 ~ 5.966, P=0.014) . rs1196336 4% ¥ /£ 3t B HEAEA | R4
BEA . TR fe S A AR A L5 LR R s MU 34 LA 248 % (OR=1.045, 95%CI: 0.686 ~ 1.591; OR=1.048,
95%CI: 0.402 ~ 2.728; OR=1.045, 95%CI: 0.694 ~ 1.574; OR=1.026, 95%CI: 0.403 ~ 2.613; OR=1.031,
95%ClL: 0.747 ~ 1.423,35 P>0.05 ), £&5i& MDM2 A A 151625525 4%,% GG A B A Fo &P AR 3T 48 38 Ao SUAR IR 69 B 0% K,
151196336 455 2L B % A bk 55 SUIRIE 69 8 9% K Ie B 48 % b
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Association between Murine Double Minute2 Gene rs1625525 and rs1196336
Gene Polymorphisms and Genetic Susceptibility to Breast Cancer

YU Li-lin, LI Jin-hong, YANG Jing-mei, CHEN Wen-yan, LIU Zhi-ang ( Department of Clinical Laboratory, the 923rd
Hospital of the Joint Logistic Support Force of the Chinese People’s Liberation Army, Nanning 530020, China )

Abstract: Objective To investigate the relationshif murine double minute2 (MDM2)gene rs1625525 and rs1196336 and
the genetic susceptibility of breast cancer. Methods From January 2021 to December 2021, 176 breast cancer patients, 156
breast benign tumor patients, and 203 female healthy people who were admitted to the 923rd Hospital of the PLA Joint Logistic
Support Forcey were selected as the research objects. Multiplex SNaPshot technique was used to detect the gene polymorphism
of MDM2 gene rs1625525A/G and rs1196336A/T, the genotypes and allele frequencies of the two loci in each group were
compared, and the relationship between polymorphisms of the two loci and genetic susceptibility to breast cancer was analyzed.
Results The frequencies of AA, AG and GG genotypes at 151625525 of MDM2 gene were 48.9%, 39.2% and 11.9% in breast
cancer group, and 50.7%, 44.3% and 5.0% in control group, respectively. The three genotypes had statistically significant
differences in the distribution frequencies of the control group/breast cancer group (¥’=6.314, P<0.05), and the GG genotype
and recessive model may increase the risk of breast cancer (OR=2.522, 95 %CI: 1.115 ~ 5.708, P=0.026; OR=2.699, 95%CI:
1.221 ~ 5.966, P=0.014). There was no significant correlation between the rs1196336 locus and the risk of breast cancer in the
co-dominant model, dominant model, recessive model, and allele model (OR=1.045, 95%CI: 0.686 ~ 1.591; OR =1.048, 95%CI:
0.402 ~ 2.728; OR=1.045, 95%CI: 0.694 ~ 1.574; OR =1.026, 95%CI: 0.403 ~ 2.613; OR=1.031, 95%CI: 0.747 ~ 1.423, all
P>0.05). Conclusion MDM2 gene rs1625525 locus GG genotype and recessive model may increase the risk of breast cancer,
and rs1196336 gene polymorphism has no significant correlation with the risk of breast cancer.
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2020 4 [ Pr e iE 0 52 HLF GLOBOCAN % fii
MBEE B, FLARIER B YR T i Bk 4Bk AE — K
T, HR IR NBET R I Lo Mg v or s
rp [ F e &2 Hho0 (National Cancer, NCC ) i/
H R, 2015 4F b E Lo LR A 612 30.4 7,
KRN 452910 J1, FHRE RN TIRE LHE
—r B FLUBRIE B AL M AR I, el —R
HZE PR, REANAEARER R R, MG
S FEDNAL R LRI R S 24 5T A G
B, AT FLE N T e LA R, T
1B 9PN EE D O O S B - X (R IRE 2D Qe PN 88
PR 55 2L 9 1 R s 2 VDA OG . I ARk G T 3L IR i
5 g AU, S R A R 1 TR 22 84 (single nucleotide
polymorphism, SNP) fHICHF5REZL, FOMGURL A 2
( murine double minute 2, MDM?2 ) & K135 %7 5|
A FEAT . MDM2 2 p53 Fa e Fs o ry 3
TN AR T Y, SOk Z R R LS
PE5 FUMR I T REAFAE PP O R . HG G T MDM2
A rs1625525, rs1196336 (1) SNP 5 rf [ A BE L
PRI G 2R I RH I 2 i 3 o DR I AR R R
1s1625525, rs1196336 P~ i, A5 3 PR 407 15
(1) 35 PR 22 25 55 LR 0 AR () D 3R o
1 #MR5FE
1.1 AFRAM%E EE20214E 1 H ~ 12 APEAR
ST AR R A S L — = B B My i FLIR e HR
H 176 19, AEHS 23 ~ 69 (48.04+9.48) % FLHR
KPR R 156 ], 4R 17 ~ 74 (39.71+11.12)
%o PIAbRE: O ChEUE SIS 2R
FE R 5 HE (2019 4E RO, @4 B2 A A FLAR
T FFLIR REIE ; QT A YN TR G KR
k. HEBRARAE: OFETEWIR &R BTEs ; O HE
AR MR WG H2 27 i AT S Al FH BT 259
e W) 30 2 il B ARG B 203 9], AE % 24 ~ 66
(4498 £9.57) %, MR XR Lctt:, ik
ZRHG I L ( H=48.422, P<0.05) . #1735
Jiges 2B XU DA s T 32 B 0 Logistic [1H 4347
IEER EZE, 115 HME . (odds ratio, OR) #l
95% FIfFIX[H] (95%CI) o AHFITIN AN G525 %
BEFIE RIS, 2l E N R4 ) O
NG T 3 (o L R A R ]

1.2 B LKA 2K DNA 8 H0LH &
(BeME H R A AR ), m s B ol (36
[€] Thermo Fisher 2 ] ), 8 & %8 4b 43 o6 &
1 ( 22 ® Thermo Scientific 23 7 ), Hi ¥k {¥ DYCP-
SIDN( b —AERHE A BRA ), B PCR X
Easy Cycler( {i [E Analytik Jena 22 7] ). K A [
KA 4 A shiber kOt 1 5O IR 2%, RH

ABI I F4Y (3730xIDNA Analyzer).

13 %

1.3.1 DNA W B S ali il . REWE RS
kI 2ml, BT EDTA-K, Fikt H25 R A,
FEATE AR ) B 80 CUKA A7 H . M Biospin
41 55 P2 DNA $2 G ) 6 0 B 5 7™ 4% 4 IR AR
ARREEIA I DNA . R (R 5o T
M 7E DNA R EFZEE . DNA WE = 2 g/200 1
M. Asgoud Aogonm TE 1.7 ~ 2.1 Z 8 EH, G81F
1 -80°CUkAR £ H .

1.3.2 MDM2 JEFE A S 28K R SNaPshot
Xt MDM2 K2 rs1625525 F1 rs1196336 WM 5
PEAFIER 237, &0 PCR § 385 4. 151625525 i
JIE 1% : CCCAGTATTCGTTGATGTCAC;
M54 : AAGTCTTGCTCTGTTGCCC. H ) DNA
J Bt 537bp. rs1196336 i s iE M5 4): 5°-TGCTCAC
CAAAAGGCTCT-3’; & [m514): 5°-TGAAACCCCG
TCTCTACTAA-3’. HI*) DNA J Bt 265bp. PCR Jx
MARZ N EWES I 01w, FHLI% 0.1 w1, ANTP
0.8 .1, Hot Star polymerase 0.1 .1, 4 DNA 11,
5 x Buffer (15mmol/LMg*") 21, Solution I (10X)
1wl, A ddH,0 & 101, PCR G 44: 95C
A8 4 15min; 94 °C 7% £ 40s, 63 °CiE kK 1min,
72°CHEAH 8min, 15 MEFF (BAEA FFE0.5C) 5
94°C A5 1 40s, 56 CiR K 40s, 72 °CHEff 90s,25 4
PEH; 72 °CHE A 8min, ¥ H1 2 4°C. Bifig B BE
L YK 86 UE PCR 7= 49, H4lifbJ5 () PCR 7= 4 i#t 1 7
SNaPshotPCR ¥ 1, ¥ 4lifk 5 i) SNaPshot ;=4 it
AL, FH4 FH GeneMarker V1.91 4347l 4%
xR

1.4 %t o4 R SSPS26.0 484k 4% E i
HATGE T 18 LG DLEE R 7 ke 56 4 BT A7
RUTE A DRI 20 v i R DRI 58 53 A 2 5 4 G it A 2
My - IRCETE A, R KB ER Fisher B YIAERE
LA T A7 1 %) S5 e PR R 35 R 7 4520 v 1 43 A
225 . RH T Logistic [M1J94347 MDM2 &R £35S
P55 LU B0 KB AR DG, P < 0.05 e A
HEgi#E L,

2 R

2.1 Hardy-Weinberg i 1% -F #7 # 3 45 & 7F 3l
g 2. FLR R R JR AL A X R 4 b MDM2 3 [
rs1625525 {3 s, Fl rs1196336 fir s, 1 L (R Y 43 %
9 FHUUIAE 5 L5 M8 43 A 22 3 RG24 78 L (=
0.003~3.721, ¥ P>0.05) , rs1625525 Fl rs1196336
PSS S R R R AF 5 Hardy-Weinberg 1514
i, R REA B BRI M

2.2 MDM2 #is & A B A & 545 K B 4R & o A bt
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B 1. rs1625525 {3 s 1) 3 PR AU 78 2L MR g 4
5%t AL IR o A 25 5 B Gt F 3 L (=6.314,
P<0.05) ; 7EFLIVRASZMRRYEA . IR
Je8 41 55 0 RECZE ] A 2 DX 0 A 25 e 38 T e i i L
(¥ P>0.05) . 151625525 i 5 B4 55 A7 3 (R B3 K A
x1

B WA 22 R TG TR L (3 P>0.05) .

51196336 37 1, F R 70 Ko 56 37 5 DR A0 3 7 FL i g 4
5xiad . FUMmA S FU R R . FUR R
JeE 415 0 BRI 9 o A 22 Y RS2 S (1
P>0.05) .

ZLpsEsE . FLBE R AT EBA MDM2 & rs1625525 # 151196336 i S EF B R LA EESTE L [1(%)]

SNP. Aldmdl  ARRMEREA gl T v MR FUAMEAL vs TR FUAR R4l vs X IRAL
R (n=176)  (n=156)  (n=203) P 7 P 7 P
51625525 AA 86 (489) 78 (50.0) 103 (50.7)
AG 69 (392)  67(429) 90 (443) 6314 0.043 2348 0309 0.729 0.694
GG 21 (119)  11(71) 10 (5.0)
A 241(685) 223 (715) 296 (72.9)
1.800 0.180 0711 0.399 0.181 0.671
G 111(315) 89(285) 110(27.1)
151196336 AA 85 (483)  81(51.9) 102 (503)
AT 82(466) 63 (404) 91 (448)  0.144 0.931 1816 0.403 1.556 0459
TT 9 (5.1) 12(77) 10 (49)
A 252(716)  225(72.1) 295 (72.7)
0.867 0352 0.507 0.476 0.026 0.871
T 100 (284) 87(279) 111 (273)

2.3 MDM2 A A rs1625525 #= rs1196336 ¥ A 1%
B SUR R R IR WFE2, F£3, R
B B BRI KB 5 i MDM2
RN Z S SIS B R, 45 R B
151625525 v . FEXT BB 55 LB 4L 0 He g
DL AA FERIR 208, GG LR R g 25 18 in LR g
H 5 XUBS: ( OR=2.522, 95%CI: 1.115 ~ 5.708,
P=0.026) . DIFLHAE AA+AG TE RS, ZFrkat
AR (GG vs AATAG ) 4553 s HomT ek ezl
JIEE ) R XU ( OR=2.699, 95%CT: 1.221 ~ 5.966,
P=0.014) ; AGZENA G &R H, TR L
=2

LM g 2O XU X5 8 B AR DG PE (35 P>0.05)
R R A S IR A s, DL AA 3
RIRIF A SR Z ], AG FERAY . GG FEH
R AR BRMARR | G R R S LR
9 KU 241 JE W A o6 PE (1 P>0.05) . 151196336
s EXTRRL  FUARRE A . FLAR R 4 / LR
FEALI LR, DL AA JERIRURT A S5 47 36 5
M, AT JEAY . TT REAA WA FRpE s
T 250 PR 5 LM 2B AR 1 TE B AR et (34
P>0.05) .

MDM2 E & 151625525 B FE Z MR RSB EEE T BRI

— YRR vs FUMREAL FUR R AL vs T XA vs FUBR R PEIRTA
OR (95%CI) P OR (95%CI) P OR (95%CI) P

FRAE AA Reference Reference Reference

AG 0.860 (0.558~1.325) 0.494 0.897 (0.550~1.464 ) 0.664 0.984 (0.630~1.536) 0.942

GG 2.522 (1.115~5.708 ) 0.026 1.643 (0.689~3.917) 0.263 1272 (0.500~3.237) 0.613

A SR Reference Reference Reference

GEMHEK 1207 (0.878~1.658) 0.246 1.109 (0.774~1.591) 0.573 1.045 (0.743~1.468 ) 0.801
AR AA Reference Reference Reference

AG+GG 1.023 (0.678~1.541) 0915 0.998 (0.626~1.589) 0.992 1.015 (0.659~1.561) 0.948
FEPERIAD AA+AG Reference Reference Reference

(¥ 2.699 (1.221~5.966) 0.014 1.726 (0.746~3.996 ) 0.202 1.282 (0.515~3.188 ) 0.593

3 iFig TR FIEURE N R 2 2, FLE AT LU

FUBIE R MR o WL o TR |

& . PR RIAT RS AR R 2.5 .
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TEFSFERBEAE T, AMERZ I A RS ATR], 2
TN 3515 Ty SRR R AE e eg 1) e A R Je il L
YEH . K2y 5% ~ 10% BIFLIRE R A s PR,
AR SEBEITSE (GWAS) IRTE &HiE T 170
A5 KBS AR S 2 8. AR
B, SNP I fE 5 LA AL 19 14% . PR EAT R

R FENLIR TN ZENE RS, FK9 SNP.

SNP Je: 5 i WA AR AL 2, 7 NISEINZH
AR DL o R 22 25 M dok 5 B TR A S PR 1 45
A B HRALR mRNA B, 5 RIEFEEL

Al SlEE 25 T,

xR3

MDM2 E & 151196336 BEE S & MEERN BB EEE TR XS TG

XIRAL VS LA FLIR RAERA VS SR A XHRREH VS FLIR R bR
i ale
OR (95%CI) P OR (95%CI) P OR (95%CI) P

HEEL AA Reference Reference Reference

AT 1.045 (0.686~1.591 ) 0.838 1.244 (0.755~1.984 ) 0.412 0.884 (0.565~1.383) 0.590

T 1.048 (0.402~2.728 ) 0.924 0.577 (0.210~1.584) 0.286 1.311 (0.524~3.276 ) 0.563

A B Reference Reference Reference

T %hi AN 1.031 (0.747~1.423 ) 0.853 0.979 (0.679~1.414) 0.912 1.002 (0.713~1.409) 0.990
WAL AA Reference Reference Reference

AT+TT 1.045 (0.694~1.574) 0.833 1.118 (0.702~1.781) 0.638 0.930 (0.604~1.431) 0.741
FAERIRD AA4AT Reference Reference Reference

T 1.026 (0.403~2.613 ) 0.958 0.525 (0.196~1.405) 0.199 1.386 (0.567~3.387) 0.474

MDM2 HE[H ¢ 52 1987 4E 1 Cahily-Snyder %5
—DEH AR (double minutes ,.DM ) ) H k54
1k.1 BALB/3T3DM 4l fifd rf e s th ok, iz SE i 3%
TR AT LS 4 i i) Bo v 4 . [F4E, OLINER
4 B1 N SERE T MDM2 JE R4 HE N 12q13-14 5
Yefofk [, A2 MDM2 K 4 it 491 2 B L
MDM?2 J K 4% 5% H 424 2 372kb, 37 % Al 5 i Y
AL gmhs X EEOE L, GBS X 1 743 R,
mRNA B A [/ 59 YJ Al LB B p90, p85, p76,
p75, p58 Al pS7 ASFHAS AN 43 AR S A U7
MDM2 HA ¥ E M55 (NLS ) A H {55 (NES ).,
W R MRS A I C U RS S5 LA B3 i L
TEPERERTE 250 1Y MDM2 & p53 FasE Fis
I S R ik el I S W E A i e 2 b
D EFERZIFT, MDM2 5 p53 B BE LS &,
FHIE pS3 SHEEENSS G, S8 psS3 ik R %A
FHIERH; MDM2 5 ps3 g5 & a2z £1k, feik ps3
TERR AT D B 5% MDM2 $4 p53 iy B A0 A% 4h
W p53 B SIS TE 'Y RAYBURN 25 U 58 %
i MDM2 7E 40 Z2 FhAS [R) S Y (4 WA g v oaok i 3%
ik, EIESCURE . RJRERN A I, MDM2 BR T 5
JERIARAA XK, MDM2 il R A S BENEAR
A, 1A, MDM2 i Fiknl iE 5 A\ FIEFE 5
FEEREALI T AT 25 1A

HAT, X MDM2 FE K 22 2850 5 2L A e T
R FEEAENTE rs2279744, 15117039649, rs3730485,

1s937283 Al 1s2870820, 1 [ 24 # ik W iz 45 U fif
FIZE R, g A 28 5 Scik, it IR s
1 11 804 1, XFREZ 15 209 fil, WFoEssH Bxs,
AZ I #E MDM2 3[R 12279744 £/ 15 GG/GT 3 [H
RUARXT T TT 5 PR R (9 A1 2L M8 & IR 184
MIEDL %5 U 35§ 406 {51] 5. iy 1) 2L i 16 35 1 254 4]
Lo PEXT R ZH Y 15117039649 137 5 HEAT T LR 40 1,
RIAZA 5, C S0 5 PN 55 2L 8 AU f) 34 G i
F A . GALLEGOS-ARREOLA 4 " fff 5y 45 5
i 7% MDM2 3t [H] rs3730485 £ 7251k 5 58 75 2F A\
FLIR S 2 AR O . EARRS ) BB ST % I MDM2
FEIA rs937283 3 w1 G 45 v 5 PRI A48 7 45 o JE 1A
G A4 3 R R I 5 188 im0 T WA s X DU AR R L e
B RUBSE o —TL AT % 8 S A R ) BT 5% % B MDM2 3
12870820 5 7L 9 (4 2% 9 XIS 156 A AH DG B0
AHFFE LAY 11625525, 151196336 137 i 5 [E A
T L RRIRE O R A DG S AT . AR 45 L B
7, 151625525 i fi AEFLARIEA 20 55 % R AR Y L e
A GG HE R AL A AR LR 10 AU 2 471 AA
FLAAIRY 2.522 £, TERREERBIRL S, #EAY GG A
U (R N e B L i AU, 2 44 AAVAG JE R ALY
2.699 5. RILFRATIA K GG JEPH R AT B R FL AR
TE TR I & L rs1196336 v s Ay KL 2 81 5 3L
Ji g (%) RO IXURE A T S AR AR DGk o
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