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ABSTRACT: Breast cancer has the highest incidence of female cancers. Breast cancer shows familial aggregation and its
development is a complex process, involving the interaction of different genes and their regulation. With the rapid development of gene
technology and molecular biological technology, many of the genes were revealed to play a key role in the occurrence of breast cancer,
including BRCA, FGFR, ATM, ZNF365, Pokemon gene, etc. Based on the epidemiological studies, the susceptible genes can be divided
into high penetrance and low penetrance susceptible genes. Susceptible genes greatly influence the breast cancer. Researches on the
identification of susceptibility genes of breast cancer will deeply contribute to clarify its pathogenesis, development, early diagnosis,
prognosis, and benign and malignant, and also provide new targets and theoretical basis for the clinical biological gene targeted therapy.
Therefore, research on breast cancer susceptible gene is of great significance to the development of medicine, and the susceptible gene
detection has received more and more attention of the researchers. This article mainly reviews the correlation of single nucleotide
polymorphism of these susceptible genes with breast Cancer.
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FERR W R AR KRR FMHI/EH , 6245 BRCAL BRCA2 #il
BRCA3 =FhWH , HA T2 iAW) Di6e , EE 0 DNA
PAOE S LA 290 JE 0 ) S PR SN 33k 1) 4 . BRCA JE
BIZEAE g sh T Ak SRR 2 Gk e 2k 34 5 2L Mo 1 R AR G
REYIP, FERE MR ARG, BRCAL Y2848 S 1k 40%
VL, HA 40~50% 19 18 P FLIRE 5 R 0 5 BRCA2 JEP 58
YIRS . AW B BRCAL 5 BRCA2 A5 A AFL
JU i o 8 9 IXUBS: P 15 35 90%
1.1 BRCAL

BRCAI 3P R i F 17 S Y@M A 27 80kb 11
DNA J B, Hgmih XK 25 5711 bp, 34 24 4M4h e+, Horp 22
SR FH SR AER 7.8 kb 1) mRNA, Zifak 1863 >4 LR
ZH ALY EE M BRCAT BRIV ML 4 & 58 4 e BH L (H B T
TR A ZLIER LS BRCAL & YR 3A T R, AT BRCAL
FEPH AR HAT i v ; B AZUh BRCAL kil
BRBA TR, SREHE EAERKMNA AN BRCAL M
W HAT A A 22 5, oA R ML AR 2 b 32 3 A AE AT
W%, T Ji 2 2 AT L5 A T DL 3 WA 119 381

BRCA1 5 324 DNA 45 . 35 AR i = il |
S5 Az 40D R W i EEEH A
FOTE & AR B AE Rk o iR R A 5T G T 12 . DNA $i
s B R S A T g . BRCA 33 T S i A2 VA 0 s s v ok
TR AL - BB (T - 8 A B BAE A . R, 85T
% BRCAL 5 4 40 JE 400 0 R ¥ FROE RS | E, HY
DNA & 2 YIS, #FFEIESE BRCAT ELA LRI ) 400 3¢
P, HAE A LU b B ek Bt AL 00 S S 8 i 2D, BOE R b
B> Wk bR > SR A B> ALY, BRCAL MR S
SR G AR A D RE R 35 BT 2%, v S BRLR e A
AFRE LR AER T & EFLRE . BRCAT RIH ] 40 f 34 5 |
A334 I R AN UE T, 1 AR T BB A SE IR E AT DL W
SARAE : — % E2F $ 5 TR, R4 F & -1 CDKs
SEYNERL.
1.2 BRCA2

BECA2 $LH & L F 13 5 e o Rk KA K 2 70kb 11
DNA F Bt, Hor 10987bp M#mAs X, I 27 4~ 4h i FHe sk =4
10kbmRNA, 4t 1 3418 A~ FEFRL M F T, BRCA2 38
SEIDH P53 (/R FHAESE PR 55 s /K 7 18T H 3 R sk, %o 40
JitLJE 4 A 2R H s BRCA2 SR A DNA Hiifsis 2 oing,
FLl L MR FE ARSI P, BRCA2 57 rh i RibH 56 2 (cen-
trobin) 8] 771 PR N A SN 254, SN 35 BRCA2 & i Tt
1, A 225y 445 B MR P ORI A D B34 2 o 048 . BR-
CA2 5 B EEAER IS I B4, JEAAAE B Y P,
EYEH , BTN S 18] E A i —EtED, BRCA2 ZE54 54
W AgYE S BRCAL A, 7& DNA Ry#ifsiis 2 it # 4, BR-
CA2 AT L@ 34 fin DNA &5 8 1 RADS1 %8 A S5 T8

IS A5 I W75 W G [ 5 DNA 9 T LA B MR T 4 I 7 Y
DNA HEAC
2 P53 BERH

P53 BT NS 17 S IR |, DNA JER4L I

16~20 kb, 155 11 ANHMETH1 10 NP E T, (AR EA 5 ULAY
JA ST HIf4E CAAT & TATA &1 GC &, H%5H) mRNA
K25 2.5 kb, SR A BT S A 393 MM45EM . P53 S 2 FLIR
S B IR L IR, AR LR 1 S 2k i T Y AR
0., P53 FR A1 3= ZE U RE AL FEBEL I A0 5 19 6 1L DNA 1852 i
M. #SAEAT- MR N Ap fEr:, Dk Bz 5t
DNA ZBL, i 43 P05 3 B4 s A0 ) Bk it 5 A B A
(. WF5E 7R, PS3 AlE et PS3-VEGF 3 i 5 g o il 45
2 B (MVD) , 1 11 5% Wi i A 4 0 e bk L 6 A2 P, RIS, PS3
FEPH (123 KT e LR T A Tt A L MR
e, P53 IR RT DA B4 F TR W L A 700, i mT DS A
FE DRI A A LR T I AR s . Ak, P53 R ARk
AT RS WFUIR R . BERAE P53 S Rk K 53R
T TR S RO, T S IR L A5 56 R 2 IR ARG

3 FGFR £

JICET 4k 40 it A K R T =2 & (fibroblast growth factor recep-
tors, FGFR)Z I 2 — 2 1) 52 A B R I , A5 DU 7k 25 I AH 5C
4 5 B i 25 A 79 DU 52 (K 7 284 (FGFR-1,2,3 il 4) Jt — 2L R 44
43, Hir FGFR1 il FGFR2 53| I 6 R A% ).

3.1 FGFRI

FGFR 1 5k K| 25 5 — it s Sl PRI 2 (R R 2R 1, 6 4
AT HE A A K B A K T2 R . KT R R 2 Fh
JE AT R E] FGFR1 (3 3Rk o IEAERISE WoR7E 8870 3L
J TP LA E] FGFR1 (958 BE 3K, N Garcia 2§ M ffF 5% % 1
FGFR1 # [} FGFR1I mRNA {14 3 ik 5 5L K 48 A0 L 58 R
Wik, AN, B IR A B, L) 10%B9FL 08 FGFR1 &g 3%
K, IS HEA RSB MG, B FGFR1 334 i) 41 i gk vl 48 m
SUNRIT IR &AM, IR T UESE FGFR1 RikEFLR AT
KU A v R ) B, T FGEFRI i B 3R 3k B 3L
iy
3.2 FGFR2

FGFR2 & K Zi i) 255 55 s 220 R o ity , %o &4t Jf A= 1< AR 28 Al
B AT TR M E R, FGFR2 5 220 si A 56 , dnsl s
B % . FGFR2 ZEZLIR R b i B0 1 wliaod B 258, 7E LR |
J2 240 1 HRT R R AR T 3 R S [R]85 B 2 A ST A AR ok B
% FGFR2 (et . AWK W FGFR2 75 A\ S 2L IR 9 )
ER FHM: e rh ikt s . SR, FGFR2 5 K1 Sy L A48 XU
IR BB DI BIL 6 A<

4 ATM EH

ATM JEI T AR S @R 11922923, 421 150 kb, &4
66 NN, TEVFZHLUR W FRIE—A> 13 kb BYHSRA H
ANHE P 2 — A~ 350kDa HYEE BT, £ 7 3056 A~ a 2L R ™.
ATM i ] 3 2220 B X O I 196 JUL I 3 39l (PI3K) , £
TATMEH C R, FESSAMAWIAEE DNA 4517
BIFE L B 52 G 2 11 [ I ads EL A7 4G A 40 M ] 300 15 5
AT e LSRR TR AT AEIE R AL T ATM 1
FUR S b Ak, e UL L B AR AN 2 s hi 7L IR &
A5 ATM S F e FUIR S b R AR AL B 4 vh 2
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FKiko WHFEERM ATM ZR 5 T 07 LA 2~5 A% ) S FL IR X

50,
5 ZNF365 B

FoE 20, B A R e 2 P53 i iG ZNF365 R4k
F . thT ZNF365 SiE RN DNA & Hl R84, Ye ko
PP, S B 24k A 5 ZNF365 Bz 233U
BT R AR, X PP IG5 A R I 76 DI 0 2 F P A
Ko Paik FFRYBFFL T URIE /R T p53-ZNF365- Sy by % 1Y) 4341
], 3% — 388 fif A R S IR A A AR XU, X 3k — 3 1Y
T A AR YT PR AT B R AR,

WF5E AR TCGA (Cancer Genome Atlas) AY%UIE7E 49
1 = B HEFL IR % TNBC #1300 45 E = B SL AR P e 1
ZNF365 R 1E 0L, 5 R 8 n = BHFLIRES ZNF365 1y
KA, MEAE = BIMFLIE T ZNF365 Rk s imt, A
i, XF TCGA HiiY 2978 £ B3 WEE HEAT /04T, X3 ZNF365
ARIB I BRE ARG 26%, FfJE PSSR HALEUE A
KD 7 18 45 1E % FLAR L2 141 5] = et ZL AR Fn 145 £ 3E
SRR REAS 255 R ZNF365 {74 T 15 i FLAR 4
SURAE = BAMEFLE AR A, (AXE = BAPERLI AL A rh ZNF365
MR B TRED), ZNF365 #E N R FLIRIE 1 R A AN
[F], T ZNF365 f3RB1E M 5 B3 S A 5¢, B A] LL7E X
—FEAR I SRR X R AT A RIRYT

6 Pokemon £

Pokemon 3 [K (POK £T Z2 Bt S0 K1) J2& Al e 41 il 1K) -+
POK FGEM iz —, HIER @M F ARG AR 19p 133 X
W ALE 2 AR 2 AN AT, A ny ) R B £
F N K48 BTB/POZ 3l C K i) Kruppel BB E5H , B
H 5% DNA 56 X, RT3 5 3 S50 S 4l B A ke 3 5 Sl
WIVER , I R4S & K345 & DNA, % DNA B i fi 2 414 3]
AR Pokemon 2B ] LAYE AT A WA & B MR &
RN AR IE R BT B X MRk a0 7, 15 4R 1k TR
NFEEEHA & IR Pokemon 25 1 EL ) 40 F,

Maedal™7E (Nature) & 3 T #) SCEE HA A 45 H) pokemon K]
AT DU 5 45 S5 PR s ) P14A% 2L VE T ARF/PS3 3 %, Ik
se VR, DI 2 e i & A kR . POK 2 Pl i
BTB/POZ L5438 fi 5 / R — 3R 4k, 5 Bel-6 L [4E F Ttk
ELAL LA A % s, SO LR P A

WFFE Bs FEAS WL S 4N A% Pokemon 75 [ 1) #2353
AN FUBRIE L8> 1 H FLIRALZ, FUARE AR B3 ik L R 4l
2> SEFLREAH L, 7R Pokemon i [R 7E LG5 T8 A8 o T
PR EREEH L SHEREEEBEVME ), Bk
Pokemon FE P AR 2R LIRS & A R v A 2L T

WFFEFI H e H ZUb 2 SP LA I FLIR IR AL SURNE B FLAR
20 21 Pokemon & [ Al MDM2 & [4 19 22 3% 7K 3401 Hi e
Ik, 25 5L 7R Pokemon & 1 MDM2 & 11933k 5 FLIRE
W 3% Ik L 45 55 R 4 5, $27% Pokemon 5 MDM2 1f figdt[fl & 5
PRSI & A K B SRS {H Pokemon 4K 14 5 SR 3
FRIAERE JoRd RN IR B30 TS AR AR 6

7 i

WA FLIRHE SO 2 B AR T e, HOXT 22 PR A i 5 oA 52
FAMTR TR, BRI 2 B R AT SR A2 256 T . i
IRFLIRIEE T U 5~10%)m T st PEFL R (R LR 8 1 —
PR TR RN RO KU e 2 A7 , X AR EE o 5
G B KRR, AT VF ZARSD B A FE D ) 48 0] FLIR R A
TE AT o T ok 2 By SRR PR IS E R 4 T PR LR R
A HILR | A ML LA R X LI 988 R FE o P HEA T B 3
i, I B FUMR S A R0 R B AT R AR TRy S A P
FEAill
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