B TR R KRR 2017 4 3 A% 38 &5F 3 1 hitp://www. ajsmmu. cn
. 276 - Academic Journal of Second Military Medical University, Mar. 2017, Vol. 38, No. 3

DOL: 10. 16781/j. 0258-879x. 2017. 03. 0276 - X

 [E i 15 & XU FL AR #E B & BRCA1/2 #RF5 X SNP RIS R K H 5 Bh iz
Il A 975 32 45 FE 4B K BF 32

Z\- &7?{"]‘%9% ﬁo?'@??%%ﬂ%aﬂi ﬁ%u’?&& /)ji*
FHEERFRFER PRI, B 200433

(ZE] 8@ B E G RS TR g P 2 R T (BRCA) 1/2 4t X M H 1R 2 A5 4 (SNP) 1
GEAHR IR A RO 2 A S MR G AR BEFE R G R . &k IR HRI 69 [l 14 5 XUBS SRR 2 5 i 41
JEL M AR A0 DNA 32 F R PR AR X BRCAL/2 it X 1) 49 ASFME F 7 5164 TR0 4347 . [ Bsf e 4 i A 26 o
BRI PR EEL TR, A 0 AT WA AT 7 U A R AT L I Rg ) TN 4338 . 28 2 AR ARRAE < 2 785 A 040 L B s e
T HA RS o0Hr BRCAL/2 G X AR LA 5 22 25 -5 I I R BRARAE A AR G 1E. &R IRt &8l 34 4
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Mutation frequency of SNP in BRCA1/2 coding region and its relationship with clinicopathological features of

Chinese patients with hereditarily high-risk breast cancer

FANG Min, ZHANG Xiao-xi, YU Yue, LI Heng-yu, WU Kai-nan, LIN Jian, SHENG Yuan*
Department of Breast and Thyroid Surgery, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To explore the mutation frequency of single nucleotide polymorphism (SNP) in the breast
cancer susceptibility gene (BRCA) 1/2 coding region and its relationship with clinicopathological features of Chinese
patients with hereditarily high-risk breast cancer. Methods We extracted the DNA of peripheral blood mononuclear cells
from 69 Chinese hereditarily high-risk patients with breast cancer, and detected the sequences of 49 exons in BRCA1/2
coding region by second-generation sequencing technology. At the same time, we collected the clinicopathological data of
all patients, including the age at diagnosis, the age at menarche, first pregnancy age, TNM stage, immunohistochemical
status, whether it was bilateral breast cancer and/or with family history, and analyzed the relationship of site
polymorphism of BRCA1/2 coding region with clinicopathological features of breast cancer. Results A total of 34 SNPs
were identified, among which 14 were located in the BRCA1 and 20 in the BRCA2 coding region, including 18 high
frequency sites and 16 low frequency sites. The rs80356892 site polymorphism of BRCA1 coding region was significantly
correlated with the clinicopathological features of breast cancer. The patients with rs80356892 site mutation were inclined
to have bilateral breast cancer (P=0. 005) , family history (P=0. 029) and triple negative breast cancer (P<Z0. 001). In
addition, SNP in rs80356892 site was negatively correlated with the expressions of estrogen receptor and progesterone
receptor. Conclusion SNP in BRCA1/2 coding region are associated with the onset risk and the clinicopathological
features of breast cancer. The detection of SNP may contribute to risk assessment of breast cancer and screening and
prevention of hereditary breast cancer.
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UTAEA , LI 7 v 1] 2 1 98 0 4 8 HE 44 o
5L 2 AR BT R JEAE Y 15000, Horh, A%
PRI 5 526 ~10% . it Tt f% i A LI
SR AIEAS 2 30201 J8 5 Hh e ) s WA I A
AR FARTTRE S oy AR EE HD I 35k P B PR 1
% H % £ & M (single nucleotide polymorphism,
SNP) A K5, K BB 58 3% 1 FL I 9 S I Ak
(breast cancer susceptibility gene, BRCA) 1/2 11
SNP 3 1 7L i 96 19 2 o5 KU il — AR 7
(next-generation sequencing, NGS) 3 R 1) & J&, Fi
AT X 2 B PR A TG D 3 BT O DA 52 R R B
TR G s I R 6 ELAT b I PR B AR AR
) R Ay B AT R DA I, H I i R DLl . A
WFFEXT 69 358 1% v XU FL IR 8 2 BRCA1/2 %
TSR 49 A4S HM R 50 EAT R 53 o B BEAS [+
SNP 55 g il AR BLRRAE 1Y OC 2R 5 15 70 5 4 b 7
S PR B LI .

1 ##FTE

1.1 AZAAF£ HEE 2014 45 H &£ 2016 4£ 5 H
IS T80 A B R R R e 8 IR 55 1) 7L R
PR AT LU AR — W05 AR BEGE : (1) K
FIR<50 % HREDH 1 DR _HEm &
AR50 B FL IS B S B2 0A 1A —Rak
T RORIE AT AR AR A 0 DS R g Bl DN A
B R VENE e 8 (2) B — MR 2 T R M 3L
i, I BB ORI <50 %5 (D) B/ADH 2 4—
PR R R A AR A A 1) FL IR R 0P B B
9 m i A e A M R TR 5 (4D A AF % =<<35
% B R FUIRE R s (O BA M R B ik
BT I s (605 JF A7 DR EE b B gi sl O A8 s 50
J R ANERE R ARG sE . AT ST IR ALF S AR UERY
B 69 B, xF HAMNE . BRCA1 fil BRCA2 45 [X.
(1) 49 AR P H A TR 5347 5 [F] Ih ffc 2 8 2 o
R PRI PR B s BRGER)  A 4 s 4 % L i oRg g B2
AU R 53391 L G e 2 AR IR SR 75 SRy WU s 3t A% P
LR S JFL v U0 2L A8 S ) TR {000 i 33 A DG K
o3 DL A AR TS . TR R E S E
T BRCA PRI AU W) 2245 i WF 0 3R 1528 — 25
PR AR R B AR R 2 DL 25t T

L2 R@Eemx BAEERE S mL S,

AR L 20 1 b B2 SRR PR 4 DNA AR O 52 50 41
BE P2 DNA £ U5 75 2 i QIAGEN DNeasy
Blood &. Tissue Kit, 4% Illumina 474 35 /E 5 F2
il & DNA /N Be SO U 1 pg FE P41 DNA, H]
Biorupter dE 42 fit X 4 B 3h M A ¥ Bk i X
(Diagenod) #§ HATWIAL 200 bp /M i BL. S8 5 KK
PEAT AR S 52 R S i A FIR I Jin 4% 3k (adapter)
F#F§ KAPA HiFi DNA Polymerase X 3 J%E gE 47
P, i Qubit3. 0 Fluorometer (Invitrogen) £
I 4 e () DNA /N R B R B2 1T Agilent
2100 Bioanalyzer £ illl SCPE4 AR Be i R/, 2 IR
Roche NimbleGen SeqCap EZ Choice #rifEFEAE i e
il A5 SO B 12~16 4> DNA Ny BOC#EAT
pooling &3¢ » Z J& #EAT H A5 XS 2K, IF Al 1<
KAPA HiFi Hot Start Ready Mix X} 4432 i 3% 2| 1
H# R Bt AT LM-PCR 98w 4. 97w 4R )5 B
RIS B 7 S 4l A R B /Ml Agilent
2100 Bioanalyzer HEATHR , If-fd ] qPCR #4734
EHLETE B, )5 H Hlumina HiSeq 2500 47
PE100 ¥

1.3 #%its 4 R SPSS 22. 0 #k M4 E17 58
PR, THREVORNUECR T ¢ B THECRORH LR
o K. RrgesKifE (o) i 0. 05,

2 & R

2.1 —&EIL AT A LR B E 69
Bl HE 2 6], Pk 67 Bl KA 24~T75 %,
(37, 310, 1) 2, M & R AE I <<35 X 1)
i 61.0%C47/77), 11. 6% (8/6D B H B A
XA J5 o P L B 98 5 43, 5% (30/69) WY 5 & A 3L
g R s . AR R R BBk 77 BN
FRIEA N R A L 5 88, 320 (68/77) , H
AR /NI R IR A AR S R R

2.2 B¥FMEEHE WL 34 4> SNP i s,
Hr 14 7T BRCA1, 20 i T BRCA2, 7E 18
AN SNP OB 5 00) i a5 v A3 17 AR 28
LY IEYSHIN PN i BN PN S iR
SR . PubMed ClinVar) ; 1 rs799917 v 15 (1) 28 28§
FNTAE T N3 HE I 2 A7 i R A S8 ]
REJEFLIRE A KUK B9 IR AP R R . ek, S8 I8 A
MF] 16 AMEHH SNP fi7 5, W 1,
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%1 BRCA1/2 fiTBIX SNP {i 5 SREIH% b 8
Tab 1 Comparison of mutation frequency of SNP

site in BRCA1/2 coding region

%
Mutation frequency
Gene SNP
BC patients Normal population®
BRCA1  rs16940 52.2 33.9
rs16941 52.2 33.6
rs16942 52.2 35.3
rs1060915 52.2 33.6
rs1799949 52.2 33.6
rs1799966 52.2 35.6
rs799917 52.2 54.4
rs1800062 7.2 1.3
rs273898682 1.4 0.02
rs273900713 1.4 NA
rs80356892 7.2 0.3
rs80356913 1.4 NA
rs80357345 L4 0. 04
rs80357411 1.4 NA
BRCA2  rs11571653 1.4 0. 36
rs144848 37.7 24.9
rs169547 100. 0 97.6
rs206075 100. 0 97. 4
rs206076 100. 0 97. 4
rs1799944 36.7 8.0
rs1801439 36.7 7.4
rs1801499 36. 7 7.3
rs766173 36.7 7.4
rs1799955 60. 0 23.3
rs1801406 59. 4 26.7
rs1801426 5.8 4.5
rs41293473 1.4 0.02
rs543304 33.3 16. 8
rs55986646 1.4 0.02
rs79456940 1.4 0. 04
rs79483201 1.4 0. 16
rs79538375 1.4 0. 14
rs80358694 1.4 NA
rs80359065 2.9 0. 26

%, The data derived from PubMed ClinVar. BRCA. Breast
cancer susceptibility gene; SNP: Single nucleotide polymorphism;

BC: Breast cancer; NA: Not available

2.3 BRCA1 % #5 X rs80356892 1% & % At
TR IR 5 B FH A rs80356892 4 pH 548 , Hirp
39 SRy RN Ji i A L T g A s R I DR R AIE L 3R
2, ¥ H RN rs80356892 i £ L A 5 g

7

A S BRI AT LA 45 R R S 8 A R OG
P57 rs80356892 47 i 58742 1Y £ A0 [r] T BUMI L,
JIE (60, 0% vs 7. 8%, P=0. 005) , f7 7£ K I s
(100. 0% vs 39. 1%, P=0. 029) L\ J = B 1 7L 988
[ 2 32 1K (estrogen receptor, ER) | 23 2 3Z 1K
(progesterone receptor, PR) FI NS 2 A K H 7%
f& 2 Chuman epidermal growth factor receptor-2,
Her2) # B4 87. 5% vs 18. 8%, P<<0. 001], Ik
Sh AEHEF rs80356892 7 i ALY A H L P ER,
PR A3 R BAPE 3800 i 2 8V 5 IR 2K
(hormone receptor, HR) ik E A, Wk 3,

F 2 rs80356892 i | & A& T E M I RAFFE
Tab 2 Clinical characteristics of rs80356892 site

polymorphism carriers

Clinical manifestations . .
No. " Family history
and age at diagnosis

1 BC, 37 years
2 BC, 32 years
3 BBC., 37 and 36 years
4 BBC, 34 and 37 years
BBC, 49 and 42 years

Sister, BBC, 34 and 37 years
Mother, BC, 45 years
Maternal aunt, OC. 50 years
Sister, BC, 37 years

Maternal cousin, BC, 36 years

wl

BC: Breast cancer; BBC: Bilateral breast cancer; OC: Ovarian

cancer
R

WSR3 IR S, Bk
J& BRCA1/2 .PTEN.TP53.CDH1 J; STK11 %3t
A 5848, ook CHEK 2, BRIP1,ATM
F PALB2 S5 3L (1 rp 3 A0 @M 58 4%, AME A —
SEfIREE AP W PE R AR I SNP . BRCAL/2 kA= 45 5E
GEAS S I N LA (1) B KUK . Gabai-Kapara 5§
i BRCAL 9748 /¥ 2 1 80 4 o} i FL M o 55 0P 52
TG R ik 83 % BRCA2 A8 4P 70 % B ER 3L
i 98w O SRR I XUR: Sl 7620, BF9E R BRI 9026
MG HEFLIRE 5 BRCAL/2 98486, (HJEH
RUACAEAS B 25 %0 1) 530 1 ZL I g8 S8 o b Rl o i
DRG0 65 531 e B M 1 e A S R A SR R A A
BRCA1/2 1) 5¢ 28 B3l 3 76 R [6] A HE v 22 51 58K
(1/300~1/800) , H: 8 25 {7 i Fl 2 A 1 & A AH
A", B 3 BRCAL/2 5828 R 1 R 2 DL
VN S o e 7 S s SR € ES DN
ARG W AT S — 2518
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%3 BRCAl ZRH5X rs80356892 {if ;2 & 3514 5 M IR KR IEFFIEM X R
Tab 3  Association of rs80356892 site polymorphism in BRCA1 coding region with clinicopathological features

rs80356892 status

Characteristics P value OR(95% CD
Positive N=8 Negative N=69

Age at diagnosis n(%) 0. 068 0.178(0. 033,0. 949)
<35 years 2(25.0) 45(65. 2)
=>35 years 6(75.0) 24(34.8)

Age at menarche (year), z=%s 14.6%1.8 14, 7£1.7 0. 830

Age at first pregnancy (year), T+ 25.2+3.6 24.743.1 0.736°

BMI* n( %) 0. 959 0. 587(0. 090, 3. 810)
<25 kgem? 3(60.0) 46(71. 9
>25kg+em ? 2(40.0) 18(28. 1)

Tumor localization® (%) 0. 005 0. 056(0. 008,0. 421)
Unilateral 2(40.0) 59(92. 2)
Bilateral 3(60. 0) 5(7.8)

Tumor size n( %) 0. 063
T1 5(62.5) 39(56.5)
T2 1(12.5) 25(36.2)
T3 2(25.0) 5(7.2)

Lymph nodes status n(%) 1. 000 0.992(0. 219,4. 500)
Positive 3(37.5) 26(37.7)
Negative 5(62.5) 43(62.3)

Family history® n( %) 0. 029 0. 833(0.710,0. 978)
Yes 5(100. 0) 25(39.
No 0€0. 0) 39(60. 9)

Histological type n( %) 0. 831
Ductal 7(87.5) 61(89. 0)
Lobular 0€0.0) 2(1.6)
Others 1(12.5) 609. 4

Grade at diagnosis n( %) 1. 000 0. 906(0. 166,4. 934)
I-1 6(75.0) 53(76. 8)
Il 2(25.0) 16(23.2)

ER (%) 0. 003 1.308(1. 085,1.576)
Positive 0€0.0) 43(62. 3)
Negative 8(100. 0) 26(37.7)

PR n(%) 0. 006 1.276(1.077,1. 511)
Positive 0€0.0) 40(58. 0)
Negative 8(100. 0) 29(42.0)

Her2 n(%%) 0. 274 0. 222(0. 026,1. 908)
Positive 1(12.5) 27(39. 1)
Negative 7(87.5) 42(60.9)

Triple negative n( %) 0. 001 30. 154(3. 407,266. 868)
Yes 7(87.5) 13(18. 8)
No 1(12.5 56(81.2)

Data were counted based on the total number of tumors. Eight of 69 patients were bilateral primary breast cancer patients, so the total
number of tumors was 77. @: The statistics were cases of patients; ": ¢ test. BRCA: Breast cancer susceptibility gene; SNP: Single nucleotide
polymorphism; BMI: Body mass index; ER: Estrogen receptor; PR: Progesterone receptor; Her2: Human epidermal growth factor receptor-2;

OR: Odds ratio; CI: Confidence interval

Wi NGS 1A S BORMZ IE R AR NG e DR MR AL I H L (HR X T e B B 1 B R R A8
SNP # % B AL RE T A 17 Ml s e SRR PRARL DG a8 A% 550 o L A 7 LA DRI 0 1A B I R 97
VEFLIRIES SR o M 2 BE DA G st A PR LR e . DRIME N3 45 vl T AT ) e A 0 s o 28 O T 22
T REFMEAT-G . BIR NGS KNP E 5. AGE  RRASHEN I O B AL O PRIDRE A B T3 DA
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W EAR NBER T E . REAEAF T HGE BRCAL 7] LAY
M) ER E L 96 R R 51) B 20 e v 1) e S s Pk
I BRCAL A 3 988 #5415 5 A i L s 1 A A
] TR AN AR FLAR A . BRCA2 H % =75 4%
B R Y LR R 9 BELRRAE 5 Uk M LR IR A
IR AR T E A BE BRCAL/2 4% [X. SNP
55 e I A BRRAE 1Y) G 2R H A R IR GE . A F
FEXF 69 i) v [ 35t 1% e XURS: LI 9 £ % BRCA1/2
B DX 1) 49 AN T I A TR A BT 45 SR LA
34 A~ SNP {7 i 7EH A1 18 A~ #it SNP Hify
L7 A7 i GB35 T 1E W AR A I3, 3R
XA A 22 AR ] e L R I E R R &
EIZ45 e 38 3 0] TE 5 r AR L7 st A
KO AR TIRAE . FERE A %) SNP 7 g o A T
BRCA1 4wt X 10 54+, 45 2566 fiipy T g% C
IR AR T IS 2R % A8 S A 2R L B H AT v AN T A
N E IR 1 48 5 BRCAL S HINRER KR .
ZRGBAEARBE P AL AR 7. 200 BB & T
IEH ANBHE I, Hiz A FRZ B 55
FRIEE s PR BRRRIE A OC o I 5B M & 1 I AR
PP AU o) T XU 2L g A AR s My 4 B
J=BAEFLIRE . 454 BRCAL  H ) Zhae ., 4l
WA A A8 AT RE 5 ] R 41 24 HR Y235
Ko PG AT LA BAR : (DX T HA Lkl
PRI BRI 9 S8, AT A T30 i 2R 22 1 i 5 (2)
XA A AR BRI A S8, AT K Jm iR A7 3
AN s DATPAT L AR A5 s RUIS: I S it A L 1) 90 o 44
Jiti 5 (3) XA 1 2748 1) 5 T e Ay Ak Xt ) 2L A
P LS ) — OB 48 A . B H AI 1 B0 IR SRR R
A~ SNP s fEFL I A i Ve T & Pl g 5 [A]—
FEPR ) HA 5 A28 (57 s R AR MR E I 2 5 B 2 5L
A AL P LR 0 g i R R 1 L AR g S —
B /MRS B i A N FREASEIN L 45 2 A 2 ) 2
gEIL MANREAS A DG SNP 53t & EFL IR A B %
KAWL 75 BT 20 Z2 vl KFEAS sy s
N — 25 A TR 43 BT R SE

IR s AT R b o 0 3 A2 2L B 9 1)
T BRI . BRI I R Mg #1623 (European Society
for Medical Oncology, ESMO) K 3 [ [ 37 2545 4iE
M 2% ( National Comprehensive Cancer Network,
NCCN)$5 H , #7i 5L M 2L I g AH OC kR i 9828
%R AR AL AR R XA R
i S Y R 2 8 AT B A B9 SR O 4 ) R R ]
AR S AR AL MRt 0 L8 1 o XU i
FL D VG AT B AT L v 1 R85 1180 i g IR Bkt

FUIIE ¥ 4 5 KUB 2 A A 5 s s 11 AR Al
S S Al IR BRCAL) 2 528454 3 SUNRE IR K
WU H B g A P FLIRE 1R T . K2 ik
e IR A B 1R 2 2127 I A 3 AL AR s AT 1
H—IIEAEIEAT B 11 303t PR & B, BRCA 1K
FUIRIE T REXT Poly 34 ik (PARP) 411 il 75] 5 Jin e
Y Arun SFPUHFTE R L BRCAT 5878 454 & i)
MBI CEAZHE AT PR AR . L U] v 3t
i 6t 5 A LR R B LR A S R 2R % 485
W H SO EEE . AN A i A 0 1) 1)L B
SR BEWI A SO P AL AL S X AR FATT: (1D A7
TE R IA 5 RN KRB (2) LB RAZ R
55 RE BRI A IR AL A5G o ) 7 1 — 2P W T B 5
(3) Xt FLA A . Mk A A BRI 114 68 8 IO iR 47 25 PR 4
0L LUy 0 A3 BB S o st e v LR .

[£ % 3 k]

[1] CHEN W, ZHENG R, BAADE P D, ZHANG S,
ZENG H, BRAY F, et al. Cancer statistics in China,
2015[J]. CA Cancer J Clin, 2016, 66. 115-132.

[2] INEZ P E., BARBARA A, LAVINIA S F, PIERRE
H, ALBERTO M F C, PETRONI E I, et al
Screening for germline BRCA1, BRCA2, TP53 and
CHEK?2 mutations in families at-risk for hereditary
breast cancer identified in a population-based study
from Southern Brazil[ J]. Genet Mol Biol, 2016, 39;
210-222.

[3] SHIOVITZ S, KORDE L A. Genetics of breast
cancer; a topic in evolution[ J]. Ann Oncol, 2015, 26;
1291-1299.

[4] TURNBULL C, AHMED S, MORRISON ],
PERNET D, RENWICK A, MARANIAN M, et al.
Genome-wide association study identifies five new
breast cancer susceptibility loci[ J]. Nat Genet, 2010,
42 504-507.

[5] ANTONIOU A C, BEESLEY J. MCGUFFOG L,
SINILNIKOVA O M, HEALEY S, NEUHAUSEN S
L, et al. Common breast cancer susceptibility alleles
and the risk of breast cancer for BRCA1 and BRCA2
mutation carriers; implications for risk prediction[ ] ].
Cancer Res, 2010, 70; 9742-9754.

[6] ANTONIOU A C, KARTSONAKI C,
SINILNIKOVA O M, SOUCY P, MCGUFFOG L,
HEALEY S, et al. Common alleles at 6q25. 1 and
1pll. 2 are associated with breast cancer risk for
BRCA1 and BRCA?2 mutation carriers[ J ]. Hum Mol
Genet, 2011, 20. 3304-3321.

[7] WALSH T, CASADEI S, LEE M K, PENNIL C C,
NORD A S, THORNTON A M, et al. Mutations in

12 genes for inherited ovarian, fallopian tube, and



55307 LA PR L KB FLIRE B BRCAL/2 4t X SNP G L83 K HC- 5 Iegg i R BEARFTE AR DG AP

« 281 -

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

peritoneal carcinoma identified by massively parallel
sequencing] J . Proc Natl Acad Sci USA, 2011, 108
18032-18037.

GABAI-FKAPARA E, LAHAD A, KAUFMAN B,
FRIEDMAN E, SEGEV S, RENBAUM P, et al
Population-based screening for breast and ovarian
cancer risk due to BRCA1 and BRCA2[J]. Proc Natl
Acad Sci USA, 2014, 111 14205-14210.

FORD D, EASTON D F, STRATTON M, NAROD
S, GOLDGAR D, DEVILEE P,
heterogeneity and penetrance analysis of the BRCA1
and BRCA2 genes in breast cancer families[J]. Am ]
Hum Genet, 1998, 62 676-689.

PALUCH-SHIMON S, CARDOSO F, SESSA C,
BALMANA J, CARDOSO M J, GILBERT F, et al.

Prevention and screening in BRCA mutation carriers

et al. Genetic

and other breast/ovarian hereditary cancer syndromes:
ESMO  Clinical
prevention and screening[ J]. Ann Oncol, 2016, 27;
v103-v110.

FOULKES W D. Re: potential for bias in studies on
efficacy of prophylactic surgery for BRCA1 and BRCA2
mutation carriers| J |. J Natl Cancer Inst, 2003, 95: 1344.
LAKHANI S R, REISFILHO ]J S, FULFORD L,
PENAULT-LLORCA F, VAN DER VIJVER M,
PARRY S, et al. Prediction of BRCA1 status in patients
with breast cancer using estrogen receptor and basal
phenotype[ J ]. Clin Cancer Res, 2005, 11; 5175-5180.
SORLIE T, TIBSHIRANI R, PARKER ], HASTIE
T, MARRON ] S, NOBEL A, et al

observation of breast tumor subtypes in independent

Practice  Guidelines for cancer

Repeated

gene expression data sets[ J]. Proc Natl Acad Sci
USA, 2003, 100. 8418-8423.

JOHANNSSON O T, IDVALL I, ANDERSON C,
BORG A, BARKARDOTTIR R B, EGILSSON V, et
al. Tumour biological features of BRCAl-induced
breast and ovarian cancer[ J|. Eur J Cancer, 1997, 33
362-371.

LOMAN N, JOHANNSSON O, BENDAHL P O,
BORG A, FERNO M, OLSSON H. Steroid receptors
in hereditary breast carcinomas associated with BRCA1
or BRCA2 mutations or unknown susceptibility genes
[J]. Cancer, 1998, 83: 310-309.

MUSOLINO A, BELLA M A, BORTESI B,
MICHIARA M, NALDI N, ZANELLI P, et al. BRCA
mutations, molecular markers, and clinical variables in
early-onset breast cancer: a population-based study
[J]. Breast, 2007, 16: 280-292.

VERONESI A, DE GIACOMI C, MAGRI M D,
LOMBARDI D, ZANETTI M, SCUDERI C, et al.
Familial breast cancer: characteristics and outcome of
BRCA 1-2 positive and negative cases [ ] ]. BMC
Cancer, 2005, 5: 70.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

STRATTON M R, RAHMAN N. The emerging
landscape of breast cancer susceptibility [ J]. Nat
Genet, 2008, 40, 17-22.

BALMA A J, DIEZ O, RUBIO I, CASTIGLIONE M;
ESMO Guidelines Working Group. BRCA in breast
cancer;: ESMO clinical practice guidelines[ J]. Ann
Oncol, 2011, 22. vi31-vi34.

DALY M B, PILARSKI R, AXILBUND ] E, BERRY
M, BUYS S S, CRAWFORD B,

familial high-risk assessment:

et al. Genetic/
breast and ovarian,
version 2. 2015[J]. J Natl Compr Canc Netw, 2016,
14, 153-162.

REBBECK T R, LYNCH H T, NEUHAUSEN S L,
NAROD S A, VAN’T VEER L, GARBER J E, et al.
Prophylactic oophorectomy in carriers of BRCA1 or
BRCA2 mutations[ ] ]. N Engl ] Med, 2002, 346.
1616-1622.

KAUFF N D, SATAGOPAN J M, ROBSON M E,
SCHEUER L, HENSLEY M, HUDIS C A, et al
Risk-reducing salpingo-oophorectomy in women with a
BRCA1 or BRCA2 mutation[ J]. N Engl ] Med, 2002,
346: 1609-1615.

REBBECK T R, FRIEBEL T, LYNCH H T,
NEUHAUSEN S L., VAN ’T VEER L. GARBER ]
E, et al. Bilateral prophylactic mastectomy reduces
breast cancer risk in BRCAl and BRCAZ2 mutation
carriers; the PROSE Study Group[ J]. J Clin Oncol,
2004, 22 1055-1062.

GRONWALD J, TUNG N, FOULKES W D, OFFIT
K, GERSHONI R, DALY M, et al. Tamoxifen and
contralateral breast cancer in BRCAl and BRCA2
carriers: an update[ J]. Int J Cancer, 2006, 118; 2281-
2284.

KING M C, WIEAND S, HALE K, LEE M, WALSH
T, OWENS K, et al
incidence among women with inherited mutations in
BRCA1 and BRCA2: National Surgical Adjuvant Breast
and Bowel Project (NSABP-P1) breast cancer prevention
trial J]. JAMA, 2001, 286 2251-2256

GELMON K A, TISCHKOWITZ M, MACKAY H,
SWENERTON K, ROBIDOUX A, TONKIN K, et

al. Olaparib in patients with recurrent high-grade

Tamoxifen and breast cancer

serous or poorly differentiated ovarian carcinoma or
triple-negative breast cancer: a phase 2, multicentre,
open-label, non-randomised study[ ]J]. Lancet Oncol,
2011, 12. 852-861.
ARUN B, BAYRAKTAR S, LIU D D, GUTIERREZ
BARRERA A M, ATCHLEY D, PUSZTAI L, et al.
Response to neoadjuvant systemic therapy for breast
cancer in BRCA mutation carriers and noncarriers: a
single-institution experience[ J ]. ] Clin Oncol, 2011,
29. 3739-3746.

(A smig] W alE



