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[ Abstract] Objective To investigate the prevalence of BRCA (breast cancer
susceptibility gene) 1/2 gene mutations among familial and sporadic breast cancer
patients in Hebei Province of China. Methods The BRCA1/2 gene mutation and
genomic DNAs from peripheral blood cells of 18 familial breast cancer patients, 50
sporadic breast cancer patients,23 breast benign tumor patients and 20 health controls
were studied using polymerase chain reaction-single strand conformation

polymorphism analysis and DNA sequencing. Chi-square test or Fisher s exact
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propability test was used for analysis of qualitative data, and Student's t test was used
for analysis of quantitative data. Results The incidence of gene mutation in breast
cancer patients was 7.35% (5/68). All of these mutations (162ATT > TTT,
4142GTT>GTG, 4196CAA>CAT, 4196delA,4142GTT>GTG, 5379GAA>AAA)
were localized in BRCA1 instead of BRCA2. The mutation rate of BRCA1 was much
higher than that of BRCA2 (y*=4.829,P=0.028). Of the 68 breast cancer patients,
the BRCA1 mutation rate of familial breast cancer (16.67%, 3/18) was higher than
that of sporadic breast cancer (4.00%, 2/50),but there was no significant difference
(y*=3.117, P=0.111). No BRCA1/2 mutation was found in the breast benign
tumor patients. No BRCAI1 mutation but a BRCA2 mutation ( TTTCAGA >
TGTCAA (6291insG, 6294delG)) was found in the health controls. There was a
statistical difference in the BRCA1 mutation rate among the familial breast cancer
patients, the sporadic breast cancer patients, the breast benign tumor patients and the
health controls (y°=8.248,P=0.041). In addition, a mononucleotide polymorphism
at the 35th base downstream from BRCA1 exon 20 G>A (IVS20+ 35G>A) was
found in one of the familial breast cancer patients. Conclusions Our data has enriched
the information of mutation spectrum of BRCA1/2 gene in Chinese population and

also offer a recommended screening mode for clinical genetic testing policy in China.
[ Key words ] Polymerase chain reaction-single strand conformation
polymorphism analysis; Gene sequencing; BRCA1/2;

Mutation; Breast Neoplasms
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FLIRE BB 2L R P e AR R fit R X R ZH AR T £ AR R 4 i R (49. 2+
11.3)% .(50.1£10. 6) % . (46. 3=£11. 8) % F1(49. 3+12. 2) % .4 #H[a] £ F LG
TR L (5 =9. 225, P=0.783),
1.2 SLETTE
1.2.1 DNA $2H. £ 835 MG R B 5 . R4 B AL B8R S0 8 bk il 5 ml,
ZMPBGTRPUEE . BT 4 COKFERAE . ToRILE 1 BN R E A K JHL-1f
VAL BN ER AT 7L B B/ E 1 4105 DNA.,
1.2.2 AN I S B 452 BRSCRRL3 T % P9 A SCHk B 8 I 1
BRCA1/2 4 A58 28 Bl X3k 31T PCR $738% . PCR AR R A 20 pl
(1), PCR W & FiAs ¥k 94 °C 5 min —>(94°C 45 s, A A A BoAH I 418
KIRFE 45 s, 72 °C 45 ) X35 NMEFH—>72 °C 7 min, %R Bk RE 52 K H,
€5 N R AR S R P A8 Wl 38 ) B X IVANE A S s o i
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Py 2.0 pl
dNTPs(10 mmol/L) 0.4 pl
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TWESI ¥ (5 mmol/L) 1.5 pl
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DNA #i4z 3.0 pl(#5 100 ng)
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A i iE
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R T S LA PR+ IE 5
Cl10 11 A LRAE 4196 CAA>CAT A A BE-His(1359) & M L g CHLAE A FLRR D
BIRAE 4196 delA
C119 11 X A TR-HE R (1341) i R 7L IR LB g FL R
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€23 20 HELRAS 5379 GAAS>AAA A E - AR (1750 75 & 1 3L R
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501 11 B4 6291insG 6295delG PGB 3 U e N felt B Xof R
R, 22 5 R (2021 ~2022)
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TH#E L (P<C0. 050, 3), AWFFIETE 1 BIZEEFLE R A 23 1 A
TR ZAMENL N %5 67 F BRCAL L ZR 20 A+ FUEEE 35 Mk IEAL G>A
(IVS20+35G=>A) (& 8) » Uiz v s5 — M AE E R i — AL = R B

#3440 A\Ff BRCAL P 48 B0 43 b7

il il %k RAR KRR ¥ H P
FMGENEFL IR g 18 3 15 8.248 0.041
WK M FL I g 50 2 48
FLAR B MY R 23 0 23
ke JE Xof HE 4 20 0 20
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FUIRE 5 L [ BRCAT Mt BRCA2 4351 F 1994 4EF1 1995 4F 9k 7o e %
E . BRCAT FEREN T 17 S YR KE (17q2D , 2K 11 743 bp. G fH22 4
SN G 1863 LR . BRCA2 KK JE 4 BRCAL s, &
F526 PAMNE T gt 3448 A E FEFRY ., BRCAL Fl BRCA2 JE [A 4 2 il i 3
B, %525 DNA Wi /& =2 fiE )84 . BRCAL il BRCA2 3 H ) R 48
D REE I | 2 i I PRI ASFR R » b dht AL AR (577 400 44 28 108 W 400, 00 200 L 3 92 il 4 384
B, FEOME &4 . BRCA KIE 5 Mg & APLHIAT & Knudson 581 42 H By 41
P 55 R RS 0 kAT i 2m Ul SR R AR & BRCA BRI RIG I — DN F 1. A
SCHRHRGE RGP FUI S BRCAT JEH AR RN 50 % /£ 47, H BRCAT 3
PR 5 A 485 77 28 10 2L 1 RO s 6 i I S 36 15 L 1) 80 % I FR L R 1 A G B
ik 80~85% . FEVE 5 N B A 5T IIE S L 40 % ~50 %% B 38t A% 1k 7L AR 9 2
BRCAT H KA 5| L 1Y . 31X il 2 2 B B AT ZL BRI 0 AU 8 80 %0 ~90 %
T EL R 10 R R A I ] B AR . BRCA2 35 PR 58 75 (i #5475 H L B8 14 1 [
5 BRCA1 ReR 528 F ALt 80% ~90% ., 5 BRCAT1 £ [H A [a] () 2
BRCA2 F [N 98 48 2 2L 988 19 & 6 4F I B W e T BRCAT SRR R A H Y, H
BRCA2 5 [ 228 F 7E 55 M 2L M i 00 rh 0 28 48 B A= R s ik 80 %6,

L K M 2L R e B LA R R T P O NBE Y a5 A% SRR AR, LE
BRCA [N 58 48 Za I, oAb 58 AR 855100 B3 AHE b K% PR LR % BRCAL
FER G AR A, 38 A5 0 AE A, HL R AR R 5 G0 b HL AT 2L 8 R B B0 0 sk
B NBUR IE ARG AL M LRI BRCAT JLH 98 A48 & #8025, Al 55 90 % 5 1M
HAR AR BRCA J R 5848 R [ 58 A o pi A3 BRI 22 5210 Z 3008l 57
(A ATE 5 2 BRI Y s DX 5% 7 1 L s 110 & o 1K 1 38 RN RR . 2900 12, 5% ~
31. 9 9ptrrel Aprh [, HETE T BRCA JE K 4 BF 95 L 1F 78 32 W 24, {H R 35
SR ETHTE BRCAL &, HETAHF 5 A B %4 7L IR 9 BRCAT 2 [ %=
AEIRLYH 5. 0%~ 17, 460 fEon i B FLAR IR &% 5 BRCAL B AT ¢,
(ELURS: I B 2R A T A0 R AN N B R AR AT R S AR ) A S 4
A RGEA R,

AT AEFL BRI R P & B BRCAT BH 48 5 4, Hirb 3 4l & A= 4
FIGHEFLIE . XS 48 BIC YR G Ml ok . A5 B & 300 205 1 3L
9 BRCAT it [H 58 A48 5 55 [ e B AL, IR F o B R, R HE T .
(DAWFFXT A BB BRCAL/2 RS A8[) 4 A $E X477 3 PR 58
ASKEIN T AE BRCAL/2 R 441 5 (2) B8R B8 7N 4 Tk i 46 Jse P, Tk ) i a3
B AESEAT A BB 53996 1 T3 DR 28 A8 U 5 30 DNA B (1) 2 [R]85 11 AR
AN DL AR RUIR BT e 0 9 0 S i 4500, 3w . () R M 2 Z 8 M4 A
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(SSCP) Fl L #: DNA I J¥ 58K € 8% ) 12 W T 28 A8 90 0 kI, 45 A K & 3 [
EHTLER S, MXEFEHHEIANE 106 ~15% 1 BRCAT K EZH
P SR AT W S R A LR R BRCAL/2 JE K 4 )7 51 ik 17
BN Y, 0] BE S AR5 00 = SR AR K R

H i P R P FUIR I BRCA I R4S I S AR IR i i &2, 45 M i
549t BRCAL LR TEBUR MEFLIRIE I 2 AE R 7.1 % ~14. 29655 . ARAF5Y
TERCR ML v 2 02 19878 , 588 3820y A, 0 %6 AR T B N K P, 25 i s R 32
BLAEF AR O R R B 35 B LA E H IR R & AR e n R
T— MW RGKRE, B W ae SRl ag 22 54 %,

FEVE 7 ANBEH  BRCAT R 5848 5 Bl A LR 19 5 20 DL b, T BRCA2 %
PRLT 7 B A9 AR X 4 /0 o [ N o F 9 A B0 & P LR R BB BRCATL S
R AR 8558 L, 1) BRCA2 FER 24 43 5 WL . A B 58 i LR /R
BRCAT1 R R AR A 7. 35% (5/68) . 5 T BRCA2 [ (52 =4. 829, P=
0.028) , 5 SCHRIRE AL . [HJ2, i FAWFIE HOZ X 4 A 47 20 8, 1 9
JE BRCA1/2 BN 275, G R AT BB AA R IR 22, A 1F T — D B ke A &,
JEXF BRCAL/2 B4 P 9 AT a0 5%, LUIIAS 3 51 hn 2 0L i 445

AWESE IF R k5 V0 B KB AR A 5 R A8 # (BRCAT 5 A
185delAG,4184del4,5382 insC 5 BRCA2 F:[H ) 6174delG) , $#7 H [E F ik
PEFL IR AT REASFETE 3R I I 1Y 98 A8 B0, 3 8658 (1 67 50 A AT fig & v BT b
A NBERFA RN . AR EFERGEEILERE D ERA - MR
SMENL iZ S LT BRCAT S 20 48 F 09 T E 35 ASBlFE Ak (1VS20+
35G=>A)  FE— MR IR AR WAL 2 R 7E Ir A 1% R Bl e vz A 5 34 R
ALFENLFE R AR BIR N 100 %, [H S FAHE 58 I 9 1910 450 A B L 38 A R 3t
— 5. Sy A, ARG A ny R AR R B 1 5 BRCA2 B [ 58 4%
(6291insG.6295delG) , HoBg ok J& 15 K9 A 1 T4k 22 %2
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