family while patients 27 and 28 are from ovarian cancer-
only family. Pedigree, heteroduplex analysis and
sequencing results of the two families are shown in Figure
1(A,BandC). |

The other four cancer-related mutations are BRCAI-
7441ns20 (exon 10), BRCA2-2041delA (exonl0), 5527del9
(exon 11) and  6382delT (exon 11). 744 ins20 was
identified in -a patient who was an isolated case of breast
plus ovarian cancers within same patient (patient 32). She
had bilateral breast cancer within age of 41 years, and
subsequently had ovarian cancer at age 42 years. This
mutation 1s a frameshi{t mutation leading to premature
translational termintion at codon 240(Table 2 and Figure 2
(A,B).

Among three cancer-related mutations detected in BRCAZ ,
2041delA is a rare mutation which has been previously reported
once as mention earlier, and the other two mutation, 5527del9 and
6382delT, are novel. The 2041delA was found in patient 21 who
was an Isolated breast cancer case and had early-onset of cancer
at age 31 years. This mutation leads to premature stop translation
at codon 613. The mutation was seen in one out of seven breast
cancer, only family. BRCA2 - 6382delT was identified in a 35-
year-old patient ( patient 20) who is a member of breast-ovarian-
uterine cancer family(Figure 4, Pedigree). Her elder sister also had
breast cancer while her mother had both uterine cancer and cancer
of cervix uteri. In addition, her paternal aunt and uncle had
ovarian cancer and liver cancer, respectively. This mutation causes
premature stop translation at codon 2069. The 5527del9 mutation
Is a protien truncating mutation in exon 11 of BRCA2 and was
identified in mother (patient 3)and daughter (patient 4) and both
had breast cancer. Loss of three amino acids from residues 1767 to



1769 ( Lys-Leu-Asp) was expected in the BRCAZ protein
product.

Among these six cancer-related mutations , we found
one BRCA1 mutation in | out of 2 ovarian cancer families
(50%), one BRCAl (33%) and one BRCA2 (33%)
mutations in 2 out of 3 breast-ovarian cancer families, one
BRCA2 mutation in 1 out of 7 breast cancer-only families
(14%), one BRCA1 mutation in 1 of 2 isolated breast plus
ovarian cancer cases (50%) and one BRCA2 mutation in 1
of 4 isolated early-onset breast cancer cases (25%). In
terms of the types of nucleotide changed , we identified 5
separated cancer-related mutations , since two unrelated
families share the same type ol* 3300delA mutation. Four

of them are novel mutations in Thai patients.

The other four heteroduplex variants found in this series are of
unknown significance or they might be of less importance. BRCA1 320T>
G (exon 5), giving risc to Asp67Glu, is a novel conservative MS mutation
but appeared in 3 unrelated Thai breast cancer patients in our report.
BRCA2 1VS20-26A>G is reported herein as an intronic variant that might
be affect transcript splicing. Although it remains to be established whether
these two classes of genetic alterations represent dclelerious mutations or
neutral variants, they were not observed in a study of total 48 normal
control DNA. The BRCA1 [VS20+78G>A which has been reported once,
is a rare intronic variant and was found in affected mother (patient 1), but
not in affected daughter (patient 2) of a breast cancer-only family and we
thus addressed this variant as a rare intronic polymorphism. A BRCA2
polymorphism 2565G>T (Leu779) was also dctected in a familial
advanced-age patient (patient 25). Three of these four genetic variants and
polymorphisms, (except for BRCA1 IVS20+78G>A) arc novel genetic
changes that have never been reported previously elsewhere. Also
BRCA1 3271C>G which is a conservative MS accompanying with
3300delA in family IF15 is a novel nucleotide change found in this work.



Discussion

We report three BRCAI and three BRCAZ cancer-
related mutations in 12 breast and/or ovarian cancer |jisk families
and 6 isolated early-onset cases of breast and/or ovarian cancers.
Two families (IF7, IF15) share the same typc ol nonsense (NS)
mutation , the BRCAI 3300delA , leading to immediately
terminates translation at that deranged codon (codon 1061) when
T replaces A followed by AG. All three affected cases (patients
17, 27, 28) from the two families whose DNA exhibited 3300delA
had been experiencing ovarian cancer. In family F7, all three
sisters had cancers. Two of them had ovarian cancer and the other
one had breast cancer. Patient 24 with BRCAZ intronic variant
IVS20-26A>G comes from a large family ( 14 members of
sisters-brothers ) with advanced age cancer. The patient had
breast cancer at age 57 and her elder sister had bilateral breast
cancer at age 59 years. In addition, her mother died from uterine
cancer at age 72 years. BRCAI 320 T>G is a conservative
missense (MS) mutation and was found in two unrelated families
(one breast-ovarian cancer family and one breast cancer only
family ). Also, this change was found in one isolated early-onset
breast cancer patient who had family history of melanoma in both
of her parents. This mutation gives rise to amino acid change from
Asp to Glu at residue 67, which is near to the last cystein of the
ring finger domain of BRCAI protein. However, the role of this
mutation in  breast cancer carcinogenesis is unknown.
Surprisingly, we could not find any BRCAI and BRCAZ2 mutation
in a high risk family which 3 of 7 sisters (they have no brother)
were affected cases of breast cancer. The other 2 of 7 sisters had
cystic lesions of breast in one, and cystic lesions of ovary in
another. For families that we could not detect mutation, the
mutation may exist in the promotor or enhancer  within intronic
region of the gencs that we did not analysed, or the breast cancer.



in this family may be due to mutation in other cancer
susceptibility genes.

BRCAI and BRCAZ2 are very large genes, encoding protiens
of 1,863 and 3,416 amino acid residues , respectively. Majority of
the previuosly reported BRCA/ and BRCAZ2 mutations come from
developed countries. More than 300 inherited BRCAI mutations
have been reported presently, spreading throughout the coding
region of the gene but more common in exons2,5,0,11,16,18,20,21
and 24 ( Miki et al 1994, Shattuck-Eidens et al 1995, Neuhausen
et al 1996, Weber 1996, Serova et al 1996). BRCAZ mutations
were found mainly in exon 10 and 11
( Gayther et al 1997) . The two most frequently found BRCA]
mutations in caucasian families with breast and ovarian cancer are
185delAG in exon2 and 5382insC in exon 20. (Miki et al 1994,
Neuhausen et al 1996, Gayther et al 1995, Holt et al 1996, Gayther
et al 1997) and also thought to be an ancient founder BRCA1
mutation in Ashkenazi Jewish population( Levy-Lahad et al 1997,
Struewing et al 1997). The BRCA! exon 5 Cys61Gly mutation
though less common the the first two mutations but suspected to
have a functional significance because the mutation occurs within
the ring finger motif of BRCAI( Fried et al 1994, Serova et al
1996).

There are few data on BRCA1 and BRCA2 mutation from
Asia dnd to our knowledge none of those mutations shares the
same type as ours. A lower incidence of BRCAI mutation has
been reported in Japan ( [noue et al 1994, Inoue et al 1995,
Katagirt et al 1996). In Taiwan, Li et al analysed BRCA/ and
BRCAZ germline mutations and found that 5 of 18 families (27%)
carries cancer-associated mutations in these two genes ( Li et al
1999). A deletion of 10bpnear the branch site in intron 7 of
BRCAI was identified in two unrelated families. A study of
BRCA 1 mutation in 130 unselected breast cancer plus 56 cases of
early-onset breast cancer in Hong Kong Chinese patients (Tang et



al 1999) revealed that six of them ( 3.2 %) had disease- related
mutations, and 589delCT was identified in 3 unrelated patients.

Here is the first report of BRCAI and BRCA2 mutations in
hereditary and isolated, éarly-onset cases of breast and ovarian
cancers in Thailand. Cancer related mutations were identified in 4
out of 12 families (33%), two families with BRCAJ mutations and
the other two with BRCA2 mutations. Fifty percent (1 out of 2) of
isolated Dbreast plus ovarian cancer cases cxhibited BRCAI
mutation while twenty-five percent (I out of 4) of isolated early-
onset breast cancer-only cases exhibited BRCAZ mutation but not
BRCAI mutation.

BRCAIl and BRCAZ mutations found in our series are
different {rom the other asian reports , such as from Taiwan and
Hong Kong Chinese and four types of mutation in this study are
novels. Noteworthy, BRCA/ 3300delA was dctected in two out of
twelve unrelated risk families and three of the affected cases had
been experiencing of ovarian cancer. We would suggest that
3300delA mutation might be an ovarian canccr—related mutation
found within this region. More collective data will be necessary
to verify the founder effect of this type ol mutation in Thai
ovarian cancer. Furthermore, BRCA/ 320T>G MS mutaion, which
has never been reported elsewhere , was observed in two breast
cancer —only families as well as one isolated early-onset breast
cancer. This mutation might either be specific polymorphic amino
acid change in Thais , or it might plays some roles in breast cancer
carcinogenesis. Further study of cancer related mutations and
polymorphic changes in familial breast and ovarian cancers as
well as in normal population within different regions of Thailand
and netboring countries within SEA are of our {uture goals . This
area of research will certainly lead to the understanding of
hereditary factors of these female cancers and understanding
popuiation genetic background within this migratory regions.
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Cancer related mutations in Thai (familial, isolated
early-onset) BR/OV cancers

6 types of cancer related mutations

in 4 families and 2 single cases

BRCAI (3 types) BRCA2 (3 types)
10:744ins20* 10:2041delA
11:3300delA ™ 11:6382delT*

11:3300delA+3271C>G* 11:5527del9”



Cancer related mutations: BRCAI

Pts. Exon Type Codon Description
32(S B/O) 10 FS  209— stop 240  744ins20 3%
17(FB/O) 11  FS 1061—stop 1061 3300delA ¥

27,28(F0) 11  FS 1061 stop 1061 3300delA &
+ 11 MS 1051 | 3271C>G(T1051S)




Cancer related Eﬁmﬁo_:m : BRCA?2

Pts.id. Exon Type Codon
200F B/O) 11 FS 2052 —stop2069

3,4(F B) 11 Del 1767-1769

21 (S B) 10 ES 605 —stop 613

escription

_ 6382delT /

—

5527del9

2041delA

\



@ﬁmm mutations : BRCA2

Pts.id. Exon Type Codon

escription

20(F B/O) 11 FS 2052—stop2069 6382delT

3.4(F B) 11 Del 1767-1769 5527del9

21 (S B) 10 FS  605—stop 613 \ 2041delA



Mutations and variants of unknown effect,

polymorpism
Pts  Type Gene Exon Description
1(F B) intronic P BRCAI IVS20+78G>A
24(F B) intronic V BRCA2 IVS20-26A>G *
25(FB) P BRCA2 11  2565G>T (Leu799) *

34(F B/O) MS BRCA1 5  320T>G (Asp67Glu)*
35(F B) ibid |
36(SB) ibid




BRCAI 10: 744ins20 (FS)

Nt735/206

W |
caa atc acc agg gat gaa atc agg age cac ctc aag gaa cca
ggg atg aaatca.................. taa ...

®
240-stop



BRCAI 11: 3300delA

Nt 3267

+

agt act aat gaa gtg ggc tcc agt att aat gaa
ata ggt tec agt gat.............

3300/1061



BRCA2 11:5527del9

nt5518

tca aaa aat@aa ctt gaptct ggt att gag cca gta ttg aag aat
gt gaa gat caa aaa aac act.....

Loss of 3 amino acids (1767-1769 , Lys-Leu-Asp)
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nieunia lnudadneg '

DNA extraction genomic DNA 103 on9ndrotudonve il breastie ovarian cancer
uaznnienufeaveamndnluniouniiflhe miada DNA vindlstiuden 1013 higu
fiu SDS 1Az proteinase K sz 48 vudi 50°C udr8aiimiuonaialauiTiasgi Phenol-
chloroform extraction

Mutation Anslysis, #2061 DNA fuenldningihodwnzmndnasouads s
Annsimanliowniawesiiy BRCAT uaz BRCA2 1ao3t PCR-based heteroduplex analysis 112
DNA Sequencing

PCR 010 genomic DNA ms:ﬁ'wuwuvia: exon ¥83 BRCA11Y primer sequences mu'ﬁ
wefiswnuliTay Fricdman et al”® Taoiinis PCR M coding exon 894NISIALYE0Y0Y BRCA?

. ) : . W ot o Lo
22 genomic DNA 157 primer sequences #1171 exon 2 01 exon 27 AN Tavugnan” swaud per -

910 genomic DNA 4bd BRCA! 919 primer pairs 45 § uazwos BRCA2 14 primers 38 § PCR
reaction UUTINAT 20ul ‘?iﬂtf'mﬂﬂmll)‘. genomic DNA 50-200 ng, 1x PCR buffer, 200 mM
dNTPs (Pharmacia), primer #Aaz41219 20 pmol, unzidy 0.05 pl 33P- dAT P (Amersham) Lag 1
unit Tag DNA polymerase (Platinum Taq, GIBCO) PCR reaction Y111 thermal cycler Perkin-Elmer cetus
Heteroduplex analysis (HA) 101 radiolabeled PCR product ﬁ'lﬁ'mau'luﬁauﬁqmnqﬁ 86-
90°C v 4 1l udmiltiBuedeth q Teodelugamgiites edvnlfes 1 vu. udni PCR
products ma'ﬁy'lﬂuun DNA Tu HA gel (non-denaturing 4.5% polyacrylamide gel) elelctrophoresis
overnight 1 0.6x TBE buffer tﬁemunnnh gel wiihiutalag vacuum gel dryer 'ﬁ 80° C uda
autoradiography 11U X-ray film thszunes 24 1. Suiws s HA Duselowilumisasvaeums
Wasnlawes DNA ioadii & variant w3l Tauns 980D mismarch 521919 double strand
DNA i} strand nilnilnfunzSugsSn swand 1il base Auffon Tl annsonsramey mutant
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100 dumninmsAugemand asaf 11

1A TauAMUUANAIIYY mobility shift 321113 ds DNA e strand 1nf 1Az ds DNA AiUnd
strand ﬂddﬁ‘uﬁﬂﬂﬂﬁﬁn strand Hﬁ‘# (‘#w‘lﬁﬂﬁlﬁﬁ incomplete annealing un:nmﬂéouﬂuu gel Y03
ds DNA 2 il hindoudu

DNA sequencing DNA samples 16#1’11]1'1{3 variant 91N15Y1 heteroduplex analysis ug?
AT mutation TAy DNA sequencing awidvol Sanger dideoxy chain tertination method u
uasly Sequenase kit (U.S. Biochemicals) reaction mixture ?‘i'lﬁ'muun'lu 6% denaturing polyacrylamide
ge! Tu sequencing gel electrophoresis apparalus gunamin'ldﬁmimﬁmﬁn HA. (gel dry,

autoradiography)

Han13 I

Tunisfin 12 Aveunindud fleg 4 aseuniaitlRenmsinnz bNa amdiadeayiiveadilae
lunteunsaudivrdu 2 audulu dudn 8 nsounialdioteandihe 1 swlmdazaseunia
uamwnﬁv'lé'mm:ﬁnm'lusj'ihmﬁ'm fo lifiisSausiafimeaviininolumndnauiu 9 v04
asounTIdn 6 10 nusaTIsaBUMINITUY U0t (variants) 1937 heteroduplex analysis (HA)
910 DNA "r';'lﬁ’{mmﬁomi’ﬂ'w Tavviininsavereulunneg coding cxon ¥83 BRCA1 1taz BRCA2
F10619R3297 N variant Sz TSR sidwuwe Tnomaiin DNA sequencing
swazduavosdilwlunseunindos uardihoder Tin o1y veléumsiteds uazka
HA uoadBilumsed | nozd3Somy BRCAT variants s vila i BRCA2 varianis Bn s wiiala
HA 010M A5 adUILE W1 HA variants Ma105 6 ¥iIA7 DNA umsrmuwuqnﬁumm
Umilnﬂ‘[iﬂu"lﬂ (disease related mutation EL pathologic muiation) ‘N variants Y14 6 ‘uuﬂag
061 exon # 10 130 11 Y63 BRCAL 112z BRCA2 ummmnzmansmmnn'luhrq;mnu (unrelated
families) uall gene mulauon ﬁ]uwmnmnu fig BRCAI 3300delA (I!J‘H I) msnawwuwuau
woludihofiduusd vl % ¥4 3 30 Tumoansouniail wilslumes ATOUATIRN BRCAT 3300delA
WUTI conservative missense mutation 3 WAL ﬁqfumn{faqaﬁﬁuum FuoasBlumnad 2
sz U disease related mutations ‘Hﬁﬂ‘ﬁuﬂﬂﬂ"ldﬁu 5 ¥t uaz 4 Tu s -rsﬁmﬁu mutation 111
Anuludiiaolne Sadalinofiswanfilawdou TAuf BRCAL-744 ins20, 3300delA Uuaz BRCAZ
6382delT, 5527 del9. UBNYNTTMY BRCAZ 2041dela Tuthulnedan Faninaroiuguiini
lﬂUﬁiﬁ‘l%ﬂﬂ1glﬁ04ﬂ$~llﬁuﬂﬂu S. Narod, Toronto Yu Breast Cancer Information Core {BIC)
venvinfidimunisiBounlasudu BRCAT ey BRCA2 8uq '18un conservative missense mutation,
intronic variant 103 limIuAMLERyetniTAuaT polymorphism (1313} 2) N AR
Fasuhlumsfauzdadun wiousdaiylvidwnoalunsouairing wioluddduuzdots 2
iimdoogios SarmduRusiunsnauuivedu BRCA] 110y BRCA2 uaz mutation T 4 wiia
inulusswauihieady muaton AsumzlunuTng wenvinii BRCAI 3300delA o19finamy
duiusnumsitavzd 11 Tilunu Ing
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A13190 1 BRCAI taz BRCAZ heterpduplex (HA) variants Tufthelnetiihliz iRasounis
unzfiha@mfdhuuzFadnsuosnisniadaly

dduasounin il ID. anmmined By HA variants
BRCA!  BRCA2

Fl ! BR 60 : .
Fl 2 BR 3 - .
F2 3 BR 50 - ‘
P2 4 BR 7 ; +
F3 5 BR 15 -
Fa 7 BR ay . -
F4 ¥ BR 40 - -
Fa 10 BR 48 - +
Fi4 25 BR 72 - .
F18 35 BR 54 + +
F12 24 BR 57 . -
I8 18 ov as : -
F15 27 ov 12 4 -
F15 2% ov 64 . .

e ] 17 ..oV 50 b ]
Fi0 20 BR 35 - ¥
F17 34 BR 27 +
FlI 2 BR 3 . +
F6 7 16 BR 31 . -
F9 19 BR 29 ; .
Fi9 36 BR 25 + .
F16 32 BR+OV 42 + ]
Fs _ s BR+OV 44 . -

BR, breast cancer; OV, ovarianl cancer

unorial

1w 12 aseuniudvs wuninsBouasiide i uiiumsnmemugiduiuifunafialn disease
related ¥30 pathologic mutation) ﬂgj 4 pI0UATI A il BRCAI mutation 14 2 Ayeunid uaz
BRCA2-mutation 80 2 A30uATY Miheulefie BRCAI mumion Anulu 2 aseuairdhifin
Aoty (prounia F7 uar Fts) A voduiia exon (1 dhuumderfuuazi
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102 dunndnmsiugenaai a1

| TCA AGC AAT ATT AAT GAA GTAGGT TCC AGT ACT AAT GAA GTG GGC |
| set  ser asn ifc asn  glu val gly ser ser thr asa glu wval gly|
[[CC AGT ATT AAT GAA ATA GGT TCC AGT GAT GAA AAC ATT CAA GCA GAA |
er ser ile asn glu ile gly ser  ser asp glu asn -ile gln ala gl |
| (B) nt3240 _ |
TCA AGC AAT ATT AAT GAA GTA GGT TCC AGT ACT AAT GAA GTG GGC
: I ser ser asn  ile asn  glu  wval gly ser ser thr asn glu val gly I
lI"CC AGT ATT AAT GAA TAGGTT CCA GTG ATG AAA ACA TTC AAG CAG AAC I
her scr ile asn glu stop
[ () n3240 |
| TCA AGC AAT ATT AAT GAA GTA GGT TCC AGT ACT AAT G AAGTG GGC
] ser ser asn ile asn gl val gly ser oser thr asn gl val  gly |
[FCC AGT ATT AAT GAA TAG GIT CCA GTG ATG AAA ACA TTC AAG CAG AAC)

fer ser  ilc asn  glu stop ]

]
*_

JUf 1. dwinurern DNA vesa BRCAL exon 11 Auomauilandleindil s240 1 332 (A)
d1duiuae1n DNA vesmnind (B) §1uuron DNA vesdiio IDIT (nsounia F7) BN
Hama BRCAL mutation 3300delA TwaiilfiRanavgadunatedlthfinf codon 1061
(C) &r¥uurrein DNA vosffthy 1D 27 noz ID 28 (n30un’a F16) 3l BRCAL mutation
3300delA (YWiRpIfunDzil conservative missense mutation ﬁé]ﬁuﬁ]ﬂi]n‘lnd 32710G

(T1061S}

man 2 msfamandsavesdu BRCAL uaz BrCAZ Tudtheinofidhomiadun uazmie

nzifafaly

AT GRITIIE fuHM s - 1D il
Exon/Intro No. mafaounlaa nsnavwnlas

BRCAI exon 10 744 744ins20* FS§ 32
BRCAI cxon [ 3300 3300dclA® ‘S 17
BRCA1 cxon [ 3300 3300delA? FS 27.28
BRCAI exon 11 3271 C>Gr MS(Thr>Ser) 27.28
BRCA?Z exon 11 06382 6382delT* EFS 20
BRCA2 exon 1t 5527 5527del9" fost 3 aa 14
BRCA2 cxon 10 2041 204 EdelA FS 21
BRCAI exon 5 320 T>G" MS(Asp>Glu) 34,135,306
BRCA] intron 20 1VS20+78 GoA intronic P© |
BRCA2 exon 11 2565 G>T P(Leu-1l.cu} 25
BRCA2  intron20  [IVS20-26 A>G intronic V¢ 24

a, manarwAug via niiwuTua Inod uazdslineils wounney
b, conservative missense mutations

¢, polymorphism .

d. intronic vasiant 1169 lunsunTiva Ryva
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funniaRuaty fe 3300deta Fuilu frameshift (FS) mutation Ap deletion A ARWIMLA nucleotide
3300 ¥ himI6mniTa genetic code Tu wranscription 1AB1dh 1 Aunniialunng nucleotide §ain
MR deletion A Wil T Jaegdauviinnegiinunnia 3300 unztoneaie du U Ty wanscription
Funawiiuninduinues codon A 1061 unitit A ¥ codon 7 1061 nmeilu UAG Fuiiu
termination codon Wil @ai{u BRCAI-3300 delA mutarion Wagaiorinlfifiamsngadamins
BRCA! ffmninfulaeid weneindilunseuaia F1s (117 1D27 unz 1D28) 831 conservative
missense matation fa:;vﬁ'wﬁu 321 C>G (Thr 1051 Ser)

dm3unauInieuniafiny pathologic mutation s AsEUATI F2 1oz FIO Alnsnawug
18 BRCA2 BRCA2 6382 delT (exonl1) inulunsounid F1o iilu FS mutation t9ufy msti
saduiinsaldonlaait codon 2052 naziliimagaduanzills@uit codon 2069 AOUNT?
F2 in3nawfiguns BRCA2 5527del9 (exonl 1) yiliiimsduns ey BRCA? finsaozid Tumol
34 ﬁﬂﬂiﬂﬂtﬂhlﬁm‘milﬁ 1767-1769 uaz hily frameshift mutation

hisnmdihuie 6 1o Whifhefdhasdadnmsthaie 4 no iz 4 1wty
dunedadnonilesigias 01 35 31 §he 1 T 4 11wl @il 21) T pathologic mutation ¥84
BRCA2 2041delA (cxonl0) Hai FS mutation #dutinsuldnualamacioniai codon 605
wazlihigan i dunT iz IRCA2 A codon 613 Gil1edn 2 mudiuiasd wdmannzusdaislily
Au 9 @ertu @the 1032 uaz 1ID15) uaswud 1032 finisnawiufyes BRCAL exonl0 il
mutation 'umn'hlqj fin 744 ins20 ’fﬂlﬂu FS mutation ﬁﬁﬂﬂﬁm{ﬂﬂ'ﬁﬁdlﬂﬂzﬂ’ BRCAl ﬁ codon
240 umumséx:qminﬁi‘imw:ai‘h:ﬁ codon 3419 819514 wruncated BRCA1 f%ﬁumarfumn

Faif Tugihohnuinaseuniufusazdiloiersmfumuiil patologic mutations
uANAAY 5 wiia oz 4 T s dumanmwiufyiiabinifnuluauing uas himeiilunoaudu
winon F91&UN (1) BRCAI-744 ins20 uaz ) BRCA1-3300 delA (wmfﬁu'lu 2 ATOUATY) (3)
BRCA2-6382 del? 11az (4) BRCA2-5527 del9 ot BRCA2-204]1 delA 1AThinddudnanaiuiin
Hlﬁmﬂi:uﬁm lﬁ]\f\ﬂu Breast Cancer Information Core (S. Narod, Toronto) unnmn'ﬁ’ﬂmsrﬁiu
danwunisnlanunlasly BRCAL uaz BRCA2 8u q Riianwdiglosnit mution findrinuda
“@1313% 2) Tuel inwonic polymorphism T BRCA1 (IVS20 + 78 G>A), Pc'ymorphism 111 BR CA2
exonll (2565 G>T (Leu 779), BRCA2 intronic variant (IVS20-26 A>G) UAY conservative MS
mutations 7wt BRCA1 (The 1051 Ser 1az Asp 67 Glu) athalsfmuninBouulasdn q
Anaranisz i himnuanndwyuidauazamdiniuiumsitauzs adnas s Wnnloufivala
uafidhimsniBomn)asiir haiuasda hinelasoseu 13inwsuiu sndumniz BRCAT IVS20
+ 78 Goa Faiinosniiiss 1 afaninfi manffoudawdiisneziammneludiues
population genetics %‘wm:fi"nmz.tj‘%sa'uqﬁﬁ'rhﬁqﬁnmrﬁ’uﬂ7111Tn:lﬁuaﬁaiflaﬁa1ﬂ

PNTWNUNIATITATIEN BRCAL mutation Tufilau breast taz/m3e ovarian cancer 1u
m'sz:mmvhﬁmnuwﬁaﬂnqﬁu W mutation ¥03BUT 7t exon A149 70 exon 2, 5, 6, 11, 76, 18,

23 &

. 4 H D .
20, 21 uaz 24 57 13505 T Iums1en 3 910983989 Neuhausen et al. »* fivin1sAnm
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1711371 8 HERIAMINL LBz ¥ TiAV0Y BRCAT mutation Nil7103 14l breast ovarian cancer familics

Ref No. BRCA1 mutation No. Cases Loss of
Type Exon  Codon nt mutation breast ovarian transcript
21,2526,27 FS 2 22 185 Del AG-ter39 66/219 38/99 No
9.21,26,27 ES 20 1756 5382  InsC-ter1829 62/219 26/99 - No
212728 MS 5 61 300 Cys-Gly (T-G) NA NA No
21,26 FS Il 12 94 Del 40 13/219 17/219 NA
21,26 FS it 41 84 Del 4 217219 8/219 NA
21,26 MS 11 i4 43 Arg- Ter 211219 4/219 NA
21.26 Sp intrond splice  36/219 6/214 NA
27 . FS 2 23 188 Del 11! - ter39 NA NA No
27 ' Sp 5 .. Exon 5 missing NA NA No
in transcript
27 ES il 266 916 Del TT -ter285 NA NA No
27 NS 11 526 1695 Gln- Ter (C-T) NA NA Yes
27 NS 1] 908 . 2841  Glu-Ter(G-T} NA NA No
27 FS 3 1160 3598 Del 1l - ter 1166 NA NA tNo
27 FS 1 1234 3819 Del 5-ter 1242 NA NA Yes
27 NS 16 1563 4808 Tyr - ter (C-G) NA NA Yes
27 Sp Intron ... ... Del A-Del exonl® NA NA* Yes
-ter 1732NA NA NA
27 NS 24 1835 5622 NA NA Yes
27 IR v e e NA NA Yes
27 IR o e NA NA NA
9 FS(or SP) 2 24 1-11 bp NA NA Yes
9 NS 11 1313 Gln-ter{C-T) NA NA Yes
9 : MS 21 1775 Met - Arg (T-G) NA NA Yes
It
9 IR : NA NA Yes

GFs FS t N Del A NA NA Yes
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BRCA] mutations 14 breast (182 ovarian cancer 917U 61 As0uATY WU muation 'fmuu'au
f!l?fﬂﬁ 2 1AAD 5382 insC ﬁ exan 20 unz 185 del AG ﬁ exon 2 5382insC wufouaz 28 voq breast
cancer 1A2$DUAT 26 Y1 ovarian cancer AU 185 del AG wufbvuaz 30 YB3 breast cancer 1AL
{BUEI., 38 ¥83 ovarian cancer mutation r{\iaﬂaﬁ'wurfﬂuﬂmum"’) breast waz uvurian cantcr uaz
il"l‘ﬂu mutation ‘h(hﬂl’gll‘ln mmmnrj'munquau 9 (mnm 3) nwu mulduon mamuuuuwunu
BRCA1 mutation mmvmnsmuma:uw.,mﬂmmmu WU Cys61Gly n exons (m cysteine 'n
@MY codon 61 11 RING finger Qmmuné’w glycine ) Bz BRCA ] mutations 141 exon 11 18un
1294de140, 4184del4 10z Arg1443Ter siiudn Uszmimiovaz 40-45 ¥69 BRCA1 mutation tihai
FS adﬁﬂﬁ‘lﬁﬂ Premature temiination (1 185delAG s premature ternination ﬁ amino acid
ﬁ”l'ﬂ 39 ﬁjuﬁu) mulation f‘;lu (U missense (MS) uaz regulmory mutation ﬁﬁﬁ'lil“lhlﬁu ud
AmsdRTount

Hloqiiumu” BRCAL mutation w139 Uszanw 100 wila uazfosas 5o dhmsnaoiugi
W 9 wuwAeItunwlunsounda breastfovarian cancer RO AN IMEGINARTIINGUNLTN
Bns e TR 1IRUYB9N IR breust cancer A0 ovarian cancer NinAazAsouUATIEITUEFUARINIDS
mutation U BRCA1 gene B0 Gaythier e al. (1977) ﬁmmﬂmfuﬁuEnhuﬁmﬁuﬂv"lu BRCA2
mutation” ﬁﬂﬂiﬂllﬂf‘]ﬁlg’ﬂlﬁumﬂﬁﬂ breast cancer V1IN BRCA2 mutation m:mua;j
Tuvernwa 3.3 kb Molu exon 11 Mnawiufves BRCAT Smoiinoan i humsdszmaldsy
s lumsadi 3

DINNUYOL Taviigian et al” Wy Ty 18 ATOUATIUOL breast UAT ovarian cancer $1M3
AMEWITYes BRCA2 fia 10 asouRa (56%) taz 9 Tu 10 Assuaiiinsalinunasusduiiii
microdeletion mutation ('H";t) frameshift) 1111114ﬂ1011ﬂf’);“l‘11iw11 Mutation vawfq BRCAIT uds BRCAZ
mumw:ag'hm'q'u sporadic breast cancer 1590199 familial breast cancer ﬁﬁﬂlidmﬂﬂﬂ.[ﬂu
311311‘1 Gayther et al. (1997)7 ST ES mutation 11 2225 asouniinumedaouuas
404 BRCA2 @B 3 ATOUATHI nonserse mutation mutation Anus i luARToUATIAD 6503delTT
UAZWY 5573delA, 5573delAA Tuneinsounsl BRCA2 mutation duluaufinuu exon 11 uaz 10
uamfumzmuadmu exon 2,9, 23, 17,7, 18 w1 22 1’1'813ﬂ\11n US-National Institute of Health (1995)
13131 specific mutation BRCAI 1A 185delAG WijnefiqlienItd (Ashkenazi Jewish) Ay
MAFNUDINTOUATI breastfovarian caner WINATIIB03MT q T vinnsAnE T RumIAT
Usz¥nitd Ashkenazi Jews 'lumﬁ'gun:v%‘vaz'fwnNq'[ﬂlﬂ:1"‘\:0:11771:1 9 100 Al 185delAG 8¢ [ Al
uazdszuiaein mutation *nﬁm“fwu 20% ‘UB\IPE'ﬂ’)U breast cancer UBZ 39% YOI ovarian cancer ?isi’ﬂw
Wuamdynindaiiowloonh so 9 BRCAT mutation duitwutioslusnaia 18us specific mutation
5382InsC Udy 188Dell ] WA LATBENIULIITA YeizTi National Cancer Institute veaauigl
TassmslugitiimsAnuamidsdlunsfauzd wessndiihimndnunanseunia breast cancer
uazil BRCA! mutation (carrier cases) 'l'i’t)lJﬁﬁlHUilwﬂﬂu The Genetics & IVF Institute U 1996
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X
1“1,[‘11 BRCA2 6174DelT mulauon tﬁuvuﬁnwuuuu'luﬁmwumu Ashkenazi Jews mflu'lm breast
cancer mtmmquauuu un-'mmn'nm BRCA2 6174DeIT luma3dafinane q U 185deIAG 'lu
BRCAI mutation vm\uoqnmmu_‘lﬁumsmnﬂzmn Tuaw38mn q 40 Auszd BRCAT mutation #
1 L] J T 4
185dclAG 307 $382InsC uioil BRCAZ 6174 del T vonlnegranily Tu 3 odhaii 1 au uaz
. ) I - o
MINWNOAYDL hereditary breast cancer sweziluinds 15-20% v03 breast cancer WINUATINTIY
wuluwyanagn
L 4 » -
swanihideravanuhnhaund adnnmTorsd i liidwnoaluasouniilng wie
1urj1}wmmmﬂuu-mmrm«uanwuauouumwt?uwumumsnnwwuwm BRCAT unz BRCA2
£
wazdhlitun e luriines mutation Anululizy a3 oNAfY mutation i 4
L J ﬂ' L) - J -~ J 1 L4 Ll 4
siainulunvand dezdlunisnawiumiaiusdesumzluaulne wielugimanauil
- 1 -l L] -~ J g . - 4 -4
31z el eanmdeusingiinmdu q uoneiniigituindl BRCAI 3300 delA o199
anuduius IndFadunsnonauzd i lvtunyng
od e o - o e 4 '
szudt sy uddsuudasvesbunsmediiilse Toni wazqpjanunsluninnaveanis
1 - - d w " -l e . A - t o :
Anvnjatunidosfunmndaud ad iy $1l9%uenThdy camier tenpninizdwneaunsans

d
aoaliisvaanniige
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nn‘iiuﬁ"lﬁs‘unwﬁﬁuaquvmrhﬁ’mmnomuﬂﬁuaqumﬁﬁu (00.0.2.) (Grant No. RSA/21/2540),
World Health Organization (RTG-WHO, Project No. SE THA HEP 001 RB98-AMS Code : 605060107)
{HaT The Intermational Agency of Research on Cancer (IARC), Lyon France. .
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