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Mutational Screening of BRCAL Gene on 93
Early-onset Breast Cancer Patients in Taiwan

Shian-ling Ding*
Jyh-Cherg Yu™*
Chen-Yang Shen™***

Abstract

Breast cancer in Taiwan is characterized by its early ages at tumor onset. This
group of patients particularly displays high tumor grade and poor prognostic
outcomes. To explore mutation of BRCAL1 ( breast cancer susceptibility gene-1)
underlying this particular group of tumors, the present study was conducted, and
aimed at understanding the incidence of mutant BRCAl gene. The rationale
underlying these aims is that BRCAL is the well-known the high-penetrant cancer
predisposition gene, mutation of which has been found to be associated with
early-onset breast cancer. In this study, 93 patients in Taiwan with early-onset
breast cancer at age 35 years or less were screened for BRCA1 mutations by
sequencing PCR products spanning the coding region and partial intronic regions
of the BRCAL gene. The results showed that nine genetic polymorphisms in coding
region of BRCA1l were detected in this investigation. In addition, one novel
complex mutation of the BRCA1 gene, showing to be a deletion of codon 1,318 and
insertion of a cytosine before codon 1,320, was found in one patient with familial
breast cancer. This mutation causes frameshift, leading to premature translational
termination of BRCA1 mRNA in codon 1,354. The frequency of BRCA1 mutation
was 1% in 93 early-onset breast tumors. Since the woman with the mutant BRCA1

genotype belonged to a large clan in Taiwan, the mutant BRCALl might be a
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specific genotype for Taiwan people. Our findings provide a better insight into
exploring the relationship between breast cancer associated with BRCAlgene in the

Taiwanese population.

Key Words : BRCA1, breast cancer, mutation.
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AmpliTag Gold 0.05pl, bidistilled water 12.95ul) PEF'['jf{‘\ P4 ’ﬁﬁfzﬁ HEE TR
(RN =-) [ﬁj@ﬁ@@}}?ﬂﬁ’?ﬁ%lp@iﬂ Eﬁf 3£ hot start: 95°C > 10 55 > 1
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Exon Upstream primer (5—3") Annealing  Product
. s & temperature sized

Downstream primer (3’—5") (C) (bp)

1 TAGCCCTTGGTTTCCGTG 55 315
TCACAACGCCTTACGCCTC

2 GAAGTTGTCATTTTATAAACCTTT 60 250
TGTCTTTTCTTCCCTAGTATGT

3 CCTGACACAGCAGACATTTA 60 300
TTGGATTTTCGTTCTCACTTA

5 CTCTTAAGGGCAGTTGTGAG 60 200
TTCCTACTGTGGTTGCTTCC

6 CTTATTTTAGTGCCTTAAAAGG 55 200
TTTCATGGACAGCACTTGAGTG

7 CACAACAAAGAGCATACATAGGG 55 250
TCGGGTTCACTCTGTAGAAG

8 TGTTAGCTGACTGATGATGGT 60 220
ATCCAGCAATTATTATTAAATAC

9 CCACAGTAGATGCTCAGTAAATA 60 200
TAGGAAAATACCAGCTTCATAGA

10 TGGTCAGCTTTCTGTAATCG 60 220
GTATCTACCCACTCTCTTCTTCAG

1TA1 GGAATTAAATGAAAGAGTATGAGC 55 301
CTTCCAGCCCATCTGTTATGTTG

1TA AACACCACTGAGAAGCGTGCAG 55 309
CTCACACAGGGGATCAGCATTC

11B  CAACATAACAGATGGGCTGGAAG 55 300
ACGTCCAATACATCAGCTACTTTGG

11C  GGTTCTGATGACTCACATGATGGG 55 295
TCTGTGGCTCAGTAACAAATGCTC

11D GAAAACCTATCGGAAGAAGGCAAG 55 254

TCATCACTTGACCATTCTGCTCC
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Exon Upstream primer (5°—3”) Annealing  Product
temperature  sized

(C) (bp)

Downstream primer (3°—5’)

I11IE ATCAGGGAACTAACCAAACGGAG 55 269
CGCATGAATATGCCTGGTAGAAG

11IF AGGCTGAGGAGGAAGTCTTCTACC 55 273
CAGCTCTGGGAAAGTATCGCTG

111G GCAACTGGAGCCAAGAAGAGTAAC 55 319
CCTGAGTGCCATAATCAGTACCAGG

ITH CAGCGATACTTTCCCAGAGCTG 55 312
TCTGTTTTTGCCTTCCCTAGAGTG

111 GCACTCTAGGGAAGGCAAAAACAG 55 280
CATTCCTCTTCTGCATTTCCTGG

11J GCCAGTCATTTGCTCCGTTTTC 55 288
CGTTGCCTCTGAACTGAGATGATAG

11K TGCAGGCTTTCCTGTGGTTG 55 305
GGCTAATTGTGCTCACTGTACTTGG

I11IL GCAACGAAACTGGACTCATTACTC 55 270
AGCCCGTTCCTCTTTCTTCATC

IIM  TTGAATGCTATGCTTAGATTAGGGG 55 270
GACGCTTTTGCTAAAAACAGCAG

110 GAGTCCTAGCCCTTTCACCCARAC 55 289
GTGATGTTCCTGAGATGCCTTTG

11P CGTTGCTACCGAGTGTCTGTCTAAG 55 314
AGCCCGTTCCTCTTTCTTCATC

11Pi AAAGCCAGGGAGTTGGTCTGAG 55 200
GTGCTCCCAAAAGCATAAA

12 GTCCTGCCAATGAGAAGAAA 60 220
TGTCAGCAAACCTAAGAATGT

13 AATGGAAAGCTTCTCAAAGTA 60 280

ATGTTGGAGCTAGGTCCTTAC
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Exon  Upstream primer (5°—3’) Annealing  Product
temperature sized

(C) (bp)

Downstream primer (3’—5’)

14 CTAACCTGAATTATCACTATCA 60 250
GTGTATAAATGCCTGTATGCA

15 TGGCTGCCCAGGAAGTATG 60 250
AACCAGAATATCTTTATGTAGGA

16 AATTCTTAACAGAGACCAGAAC 60 375
AAAACTCTTTCCAGAATGTTGT

17 GTGTAGAACGTGCAGGATTG 60 350
TCGCCTCATGTGGTTTTA

18 GGCTCTTTAGCTTCTTAGGAC 60 350
GAGACCATTTTCCCAGCATC

19 CTGTCATTCTTCTTCCTGTGCTC 60 220
CATTGTTAAGGAAAGTGGTGC

20 ATATGACGTGTCTGCTCCAC 60 220
GGGAATCCAAATTACACAGC

21 AAGCTCTTCCTTTTTGAAAGTC 60 275
GTAGAGAAATAGAATAGCCTCT

22 TCCCATTGAGAGGTCTTGCT 60 275
GAGAAGACTTCTGAGGCTAC

23 CAGAGCAAGACCCTGTCTC 60 250
ACTGTGCTACTCAAGCACCA

24 ATGAATTGACACTAATCTCTGC 60 275

GTAGCCAGGACAGTAGAAGGA

CEYRI4HF T Friedman, 1994 )



PR E & BT BROAI— ¢ &% % 93 bl & g Rt (L5 e & dhii e e 11

N TS LRI E T
03 (1/F LTI 112552 00— A FOSRY B 30 551
o Ptz o T EY Eiéﬁjﬁﬁ@ﬂ& 31~35 HR /] o lﬁﬁfﬁ fpﬁ LIEESE
BRI 3 T R 13 T IR & TSRO R > (ELRLg 1 I 1AITE | 22.6%(19
LA GO L P9t 200 PURIRLE P R FURETEY (tubular formation) T
e~ af RS 2 7%)1% (pleomorphism ) {4 E= {5 fy f 7 Mty 55 SdBICE ML 2 Sy
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] n FIoTE= (9)
éﬁyﬁfp g (%)
<20 3 3.2
21-25 5 5.4
26- 30 24 25.8
31-35 61 65.6
HRTE
AR PR 74 79.5
T ] 3w 4 43
LiRSER ALY 5 5.4
TR 4 4.3
5 3 3.2
T3 VAE 2 2.2
[~ 1 1.1
i3 ]
I 25 26.9
11 35 37.6
111 6 6.5
v 2 2.1

+ 571 25 26.9
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n Fioib= (%)
A ]
Tl 30 323
T2 34 36.6
T3 4 43
T4 0 0.0
F 41 25 26.9
e
N 45 48.4
O 21 22.6
F 4 27 29.0
‘J’ﬁi' 73 A
§“§RW4WEWE@ (tubular formation )
’?”ﬁﬁiﬁfﬁiﬁ*% 75% 4 43
?“ﬁ#ﬁ#ﬁiﬁﬁ K 10-75% [ 38 40.9
?“qﬁﬁ;ﬁg—jlﬁjﬁ/\ 10% 47 50.5
F 51 4 43
AWty @7 EpuAE (pleomorphism )
B ST A 8 8.6
ﬁggw&;{%ﬁ]& o SRR g E Ja’m‘@ 61 65.6
AP SRR 5 S R A 20 21.5
51 4 43
AMaFS 55 287! (mitotic count, per 10 hpf)
0-9 38 40.9
10-19 24 25.8
>20 27 29.0
F 4 4.3
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SYAY S VETPARAE AT o SE AR S BT R T IR PO b s 1 S E
Ser 187 Phe ~ Tyr 856 His » Leu 871 Pro == [ fi’fﬁ[’ﬂf' > T (thymine ) VR
C (cytosine) gy C 2V T puff— #4F) fe 2 B[[EAvidg! » =¥ Glu 1038 Gly A1
Lys 1183 Arg & f[ﬁfﬁ'fﬁ'ﬂA(adenine)?V [ G(guanine) V- # |k 2]
FEORBE (£ ) I » $ %l 7 BRCAL HLPIHT 11 915 (exon) fioit
FIAE-RE T 7‘{7 P BRCAL [0 5] 1ET 5% [0 [JRFJA% IV HE £ 24 ok i
(complex mutation) - [FZAEGEN TA cloning IV ’i&ﬁ}ﬂ [ 2 (q%‘['
=) ﬁ%}?ﬁ'ﬁ’?ﬁﬁfﬂﬁg BRCA1 Zk#g@(y DNA H-3[[RLght > f b hT BRCAL ELP\@T
11 9t~ codon 1318 V i% » [ﬁJE\ﬂj& codon 1320 i #E 9t %jﬁ‘ o ftwps
PRI § U681 % 15 TS0 1y BROAL SR
fEGE > 2 2 e Rl PREEE RN R T (stop codon) $RFi: BRCAL pY
codon 1354 {1 E*'F;' N tﬁ»ﬂ IF=2Agd BRCAL FLNAYE T (1757 11
JH&=" codon 1318 Fﬁﬂifﬁfﬁﬁjpﬁ‘@g - i@lflﬁu eV RL PR R o R
EIUE%%[*WE‘L}FE‘;'*E | 1,863 [ ELPR[IY BRCAL ff VBV $730 b 510 {5
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FT 93 BRI 1% U &9 BRCAL HLINAG B 55 ) i

BRCAL JL[ [FilETER 2 B AR B e BRI
(%) (%) (%)
A RO S R
Exon3 Lys 38 Lys AAG/AAA 938 0.0 6.2
Exon9 Ser 187 Phe TCT/TTT 98.5 0.0 1.5
Exon 11 Ser 265 Ser TCT /TCC 96.9 0.0 3.1
Exon 11 Ser 694 Ser AGC/AGT 30.6 25.8 43.5
Exonl1ll Leu771Leu TTG/CTG 29.7 25.0 453
Exon 11 Tyr856 His  TAT /CAT 92.3 0.0 7.7
Exon 1l Leug871Pro CCG/CTG 28.8 27.3 43.9
Exon 11 Glu 1038 Gly GAA/GGA  29.6 22.5 47.9
Exon 11 Lys 1183 Arg AAA/AGA  29.7 25.0 45.3
Exon 11 Del codon1318,

insert C before 98.5 0.0 1.5

codon 1320

75 Exon=HLP9HE > Arg=arginine (FFHF) > His=histidine (%) -
Glu=glutamic acid (ZF#[k ) -
Gly=glycine (F[##]% ) > Leu=leucine ( [ i#% ) Lys=lysine ( ¥k ) -
Phe =phenylalanine (% [*|#T&)

Pro=proline (Jf|#[% ) > Ser=serine (7'}#f% ) > Tyr=tyrosine ("% ) -
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[ ﬁfj 1 44 5 (B) TA cloningf7 | f# £ — alleleV BRCALL- FIJ L
E[ 5 (C) TA cloning™ ] fH / b}~ allelefiy 2 g JL [N B[ » 5 dr =

(i % BRCAL{i DNAR-3j[| T {L/ 1 D " codon 1318 ATT= fil % ¥

[ > = 7 codon 13200 fji ~ #& 9t %jﬁ e e (JupERE) -

(A)

ACAAACACCCAGGATCCTTTCTTGANTGNC TCT NACAC
480 490 500 510

(B)
ACCCAGGATCC[TTTCTTGATTGGTTCT TCCAAACAAI
480 90 500 510
(©
510 520 530 540
ATACAAACACCCAGGATCCTTTCTTGGGTCTCT|TCC

T
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