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The study on the mutation of homologous recombination repair associated germline

genes in 102 patients with breast cancer
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[Abstract] Objective: This study aims to investigate the mutation of homologous recombination repair (HRR) associated germline
genes and the correlation between clinical characteristics and mutation status in breast cancer. Methods: The mutation status of 21
HRR associated genes was detected by next-generation sequencing in 102 patients diagnosed with breast cancer in our center. The
clinicopathological data of the patients was collected including the age, tumor size, lymph node status, pathological type and family
tumor history. The association between the clinical pathological features and mutation status was analyzed. Results: There was no
significant statistical difference between patients with mutation of HRR associated genes (BRCA or non-BRCA ) and those without any
mutation in clinical characteristics such as age, lymph node status, tumor size, pathological type and so on. Patients with BRCA
mutation incline to have family history of tumor(95% C1:0.997-6.142, P=0.047) , especially for family history of breast/ovarian cancer
(95% CI:1.227-9.953, P=0.015). Meanwhile, the mutation rate of ATM in human epidermal growth factor receptor-2(Her-2)positive
patients was significantly higher than that in Her-2 negative patients (P=0.045). Conclusion : The family history of tumor, especially of
breast/ovarian cancer, is a vital risk factor for BRCA mutation ; Her-2 positive breast cancer may be associated with ATM mutation.
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[J Nanjing Med Univ, 2021 ,41(11) :1600-1606 |

FUBE R L P i DRI 2 — ek R AT IR AL 1, H 4%~5% 12 th AR =2
VIR AL T E B A HEHGE 5%~ 10%MFL i PE GE TR 978 SR AR TR e R R 1 0
R TE AU O SR S5 I AR 14 T M) SR

[HE&TA]  ER A RBRERS (81302305) DA e iR By 2B 4
W IE1EH (Corresponding author) , E-mail :njzhaxm@edu.cn [] J5 & 41 1& & (homologous recombination re-



AV 11
20214E 11 H

ST, T R, T B, 5 102 BIFLARR [RIVE A G S A SR R BE R AR [T ]
B R RE A (B SRR ,2021,41(11) : 1600-1606

<1601 -

pair, HRR)/E A —F DNA #1518 Z WL 445 T A&
SEINZH 1Y S B ME IR PR 8L 15 B s IR A 34, X
— I A S — K25 DNA [a] Y5 5 4118 2 M G il 2k
LA X BB LR 5 HE S8R | DNA 04473 75 AS 21 S B A
IER B, 2 S B0 M D BE R A 2 I 19 &
A BRI 5 EE 4148 &2 Bk B (homologous recombination
deficiency, HRD) ™, BRZe#L 4 BRCA1/2,TP53 4b,
HRR HI5CHE A 245 ATM . BRIP1 ,CDHI ,CHEK2
NBN.PALB2 .RAD51C .RAD51D %5, I 5 ZLHRE |
OISR | IR B T2 R S 2 MR RE ARG . H
HIAA , FLB AR O PR ik Y B I i TR 2
AR R PR 2 TR A I RE A WL 3 fir e
T 25728 A 22 G 1A R RR b g 1) RURS SR A T DA
HHOR B Z U UESE 25, 5 HRR AR SCHE R 574
A I IR R AR T 245 SRR3R & i (poly ADP-
ribose polymerase, PARP) 004 0 BB, X 6F A 1AL
PEFLE B R R 0 B R U R R

A 5E LA AR 5 S BOARBERl, A8 1 102 4]
A B HRR AHOCHY 21 IR R L K R 22 545 00, OF
O3 BT H GRS FEE AR R RN R R 5 AR
A B2 A Ko 2 R S A e PR AR 22 1) FR A DG A
TR NG PR R T 2 WG T iR At —E
Z%,

1 X&MTTE

1.1 %

ARG A Hrbun WS DFSE , % 2018 4£7 H —
2020 4F 11 H R st BRI R 2 — Bt s B2 e Lo 7
WIA 14 5t A T L A o ) R A 7 O 3 o AR B
OIZWIAFE <40 2 B FLIRIE S A0 5 s QFE T4 %
1) LR B 39 205 8 (2B 2 DA B I 23
2% ) s QI B 8 58 5 12 W 0 U L AR 388 55 2 AL 2L
i, HA =1 MU0 27 IR s s @) A 4 1
SOEA RN GEEIN SO R W N RN
SR @ B MEFLIE . WORAFA DL B2 TR fE
AT HRR M G35 PR A A0 45 2R K lim PR s
PG RL, WIS B R at BRI A — B BE B
e RRZ: D2 i bie , Il BB 2 B AT Tl
12 7%

Wt 3 AR 4 mL, £ F 2 — iU 2.1 (eth-
ylene diamine tetra acetic acid, EDTA) $iT &S T 4 C
A7 iz, JFTE 3 d tE ARG AE o % A0 1
PRASHEA T 5E K 20 DNA $2 5O MR 200 ng #E473C
PEFg . HRR A SCEE A A3~ gt 7 4 (A48 3 422

A R 52 1A A ) 28 A% 32 4l 0k 1 7 JF HT Quibit
(Thermo Fisher 23 ], 3¢ [F ) } Bioanalyzer (Agilent 2y
w], S DRI G A% IS e 8 i I3 Miseq (11-
lumina 23 & , 3& ) #EA7 A A, e SC2E R
AT AT P A N 22 ik PR A A6 T 3R 8 () MR A 2
H] ) HE A I 21 4> HRR 5@ #% 5[5, £ 45 BRCAL,
BRCA2., PTEN. ATR. EMSY . FAM175A FANCA |
FANCI. NBN. MRE11A, ATM. BRIP1. CHEKI,
CHEK2. PALB2., RAD50. BARDI. RADS5IB,
RAD51C .RADS1D I RADSIL, il Hi 28 5 3L 1
2K 2 % T ClinVar (http://www.nchi.nlm.nih.gov/
clinvar/) | BIC (https://research.nhgri.nih.gov/bic/) .
ENIGMA (http : //enigma.ini.usc.edu/) 55 5045 7 5 AR 4
2015 Jit ACMG H5 B A S (9 0 0o 526
-5 28 ] BEEOR-4 28 R SORWI-3 28 T RE R -
228 RAE-128, ABFFEHS 3~5 KB RII AR,
13 %itssa

] SPSS25.0 B A X Wi B 19 Kl kAT G173
Bro JESA T I BpR 2 (2 = o) filiid s AH BT
TSR FL A IS, B > 40 FAT R FISAR4L > S 1,
Fx K5 s B> 40 Ho 1 < AL ELAMIE<S I, AL
IEX K5 5 BB <40 ST = BN I E<1 B}, FH Fisher
G 1 MU 3 VR ARG 0 5 3 6 A BN AF 4 o A2
P <0.05 H2ER A G ER

2 # R

2.1 FRRATFEARA

AMIF 5T LN A 102 1] & FUR R E A, FLh,
10149, 55 1 0], AFE 8 20~73 % SE 4R IR 423 %
TE 102 v, A H 70 451 18 4~ JE A 11y 82 A5 AB A
R A S A B SR AR 16 B R AR 2 A R R
AR 3 R 3 AR (R 1) o Kl Y 28 AR BE
£, % BRCA1,BRCA2, PTEN, ATR , EMSY , FAN-
CA.FANCI.NBN.MRE11A . ATM . BRIP1 . CHEKI .
CHEK2. PALB2. BARDI. RAD5IB. RAD5IC.
RAD51D F1 RADS1L, H v BRCA2 3 P 5 75 i 45
%, 445 1561, Hok Sy BRCAT (1346 FiT ATM (11 467
(1) o MBI, 7 6510 SRR
6 1 i Ry 22 ke, 7 19 9 43 3 BUAEAE S o
(£1),
22 ARBERELERBEIFIEN X R

T 4B HRR R 5@ 3 PR 2848 5511t AR s B4R 1E
ZIAIOC R K 102 1] 535 43 AR 9748 \ BRCA 5872 |
I BRCA 8748 34T, 43 5 Ge 1145 41 R A0S



1602 - [ S N

FALEH 11
2021411 H

R1 10261 BE B IR RFEFHE
Table 1 Clinicopathological features of 102 patients with

breast cancer
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Figure 1 Distribution of the 18 mutational HRR associated
genes detected in 102 patients
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Table 2 Clinicopathological features of 102 patients and their correlation with gene mutation status
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Table 3 Correlation between HRR gene mutation and clinical risk factors for hereditary breast cancer
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Table 4 Correlation between BRCA mutation and clini-

cal risk factors for hereditary breast cancer
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Table 5 Clinical and pathological characteristics of 102

patients with different ATM mutation status
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