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Abstract: Most women with breast cancer do not have a familial history of the disease in a first degree relative
and hereditary breast cancer caused by a mutant gene passed from parents to their children is rare; only 5-10% of
breast cancers are estimated to be attributable to the inheritance of rare highly penetrant, germline mutations of genes,
although this proportion is at younger ages of diagnosis. Mutaions in BRCAI and BRCA2 are responsible for most
of these inherited breast cancers. Hereditary predisposition to breast cancer is responsible for autosomal-dominant
transmission. Children of parents with a BRCAl or BRCA2 mutation have a 50% chance of inheriting gene mutation.
Hereditary breast cancer is characterized by early age at onset than sporadic cases, bilaterality, vertical transmission
through both maternal and paternal lines, and familial association with tumors of other organs, particularly the ovary
and prostate gland.

Of the several hundred mutations in these genes, most lead to a frameshift resulting in missing or nonfunctioning
proteins. Most of the BRCA1 an BRCA2 mutations are predicted to produce a truncated protein product, supporting
the hypothesis that they are tumor suppressor genes. Progress in determining the function of BRCAl an BRCA2
suggests that they are involved in two fundamental cellular processes, DNA damage repair an transcriptional regulation.

The assessments of familial cancer risk are extremely varied, including families from different ethnic backgrounds
with greater or less numbers of affective relatives at varying ages. And estimates of penetrance for BRCAI and
BRCA2 mutations range from 36% to 85% for breast cancer, and 16% to 60% for ovarian cancer. Three specific
mutations in these genes accounted for 90% of the BRCAI and BRCA2 variants within Ashkenazi Jewish population.

For molecular correlations, BRCA1 cancers were shown to be more often estrogen receptor negative, more high
grade tumors and more frequent mutations in p53 than nonhereditary cancers. The risk for breast cancer in female
BRCA2 mutation carriers appears similiar to that for BRCA1 carriers, but the age of onset is shifted to an older age

distribution. The growing body of data elucidating the functions of these genes suggest a gatekeeper role, characterized
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by interactions with other genes in the regulations of the cell cycle and DNA repair and may provide novel
opportunities to develop genotype-based therapeutic approaches to treatment and prevention.

Surveillance recommendations for women with germline BRCA mutations are necessary and women are encouraged to
learn and practice breast self-examination beginning at age 18 and to begin annual mammogram screening at age 25. A number
of women with BRCA mutations may consider undergoing surgical procedures (mastectomy and salpingooophorectomy)
in attempt to reduce their risk. Nonsurgical options (tamoxifen medication) for the prevention of hereditary breast cancer
are currently limited.

The choice of whether to undergo genetic testing is difficult on and should be made only after extensive consul-
tation with a professional who is well versed in the counselling and management of families at hereditary risk. And
psychological consequences of testing and the potential impact on family dynamics are important considerations that
must be individually addressed. '

The identification and location of these breast cancer genes will now permit further investigation of the precise
role they play in cancer progression and will allow us to determine the percentage of total breast cancer caused by
the inheritance of mutant genes. This in turn will ultimately enrich our understanding of all breast cancer, sporadic
as well as hereditary. and will facilitate the identification of high-risk individuals.

Most of above mentioned data are based on studies of European ancestry. It is needed to study many aspects of
Korean breast cancer including age specific mutation prevalence, penetrance, molecular correlation, pathology, prognosis,
surveillance and prevention options for women with BRCA mutations.

In genetic studies, we need to examine the psychological and clinical impact of using gene-based diagnostic tests
in families with heritable forms of breast cancer, assess public knowledge and attitudes about genetic testing for cancer
risks and gather information needed to establish clinical protocols for the optimum use of these risk assessment
technologies in the future.

Furthermore, at least half of hereditary breast cancers are not linked to these genes. Remaining cases are not caused

by another single, unidentified gene, but rather by many genes, each accounting for a small fraction of breast cancers.
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Table 1. Features of hereditary cancer syndrome

Cancer in two or more close relatives

Early age of cancer onset

Bilateral disease in paired organs

Multiple primary cancers in the same individual

Clustering of cancers associated with a specific cancer
susceptibility syndrome (e.g., ovarian and breast)

Rare cancer (e.g., male breast cancer)

Autosomal dominant inheritance pattern
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Table 2. Model probabilities of detecting a BRCAI or BRCA2 mutation

. Likelihood of Likelihood of
Bamily History parameter BRCAI mutation  BRCA2 mutation
Single affected individuals (no other family history)

Breast cancer at <30 yr 12% n/a

Breast cancer at <40 yr 6% n/a

Jewish woman with breast cancer at <40 yr 33% n/a
Two or more cases of breast/ovarian cancer in FDR or SDR

=2 breast cancers at =50 yr 2% n/a

1 breast cancer at 40-50 yr and | breast cancer at <50 yr 10% 14.5%
1 breast cancer at 40-50 yr and FDR or SDR with ovarian cancer 23% 12.5%
| breast cancer case at 40-50 yr with bilateral breast cancer or ovarian

cancer and FDR or SDR with breast cancer at <50 yr 42% 10%

| breast case cancer at 40-50 yr with bilateral breast cancer or ovarian

cancer and FDR or SDR with ovarian cancer 65% 6%

FDR, first-degree relative; n/a, not available; SDR, second-degree relative.
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Fig. 2. Location of BRCA2 on chromosome 13.
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Fig. 3. Functional domains of BRCA2. The known functional
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transactivation domain, the C-terminal Rad51-binding site,
and the central Rad51-binding BRC repeats are depicted
as filled areas within the diagram. The common mutation
(6174delT) found in the Ashkenazi Jewish population is
indicated.
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o]

BRCAL27} 7Hg B2 F&& &
0-80%7F 5= AR F4Ha ot o
= ’ﬁz} 9 o ¥E i T BHH
U T AUtk TEY AF7A BwEd 2 Y
4 2852 @AA vetde A8 74 F
fole Jod)A Hed, AR 2
Ao 71oete Hle2 B

M odo 2
sy

[
24
Jo
oz
o (e}
1% oL

6. BRCA12¢] 7]%
BRCAI? §74: w$ 2 9Mde 9%
on, AFAA A5l & LAA B wuAR
SAel A9 g,

DNAY £4& 28 47 2750 DNA o3
¥ £42 TE DNA £4u0 88 AZEE 9
g e, BTE 44 4 2u ohld A2

fol 2D shsAol got AMA NIt 2497

4 FEA1E s gAAY A o
oleid W AFLRE W] 5w FUA
A& A%, TE 250 Yo Ak 28w @4
A% @8 B2 A 9780 HAY Ae
EE AYHE 495 £ 0 238 Yoz g
ojof Bk 248 FARY 50 4 944 4T
AU 2HE RRol & 34 9L H: wYAL
GEashs Frolw F%e fus 2o

BRCA2 fr##ke] Aol 9l FEO
FE u st FESH G
e 2 FEH =0, o]= BRCA
Aoy T

BRCAl &=
oA 2 AE
P2 ool T
FAA7 YAA T2E BEGE o 2

& o 94 fAAY 92E ddx AFE" 49)
Ao Ao 9stH BRCA SA47 Aéo] glod
DNA 57+ 1 AHA)7F Afjste Aol ohz F44&
Hhgko 2 By} o] oA chal Adata gic) (48).
7oA BRCA #4449 7152 o Fdst
A HEAAE FRATE, BRCA2Y AT F2 o]F

=
Lz
3

4 DNAY E¢ §F A7) d+3EQ
olgte EwiAlel A AFstd 1 dF5E 2AsE
Aow 4#EA Utk (49). HJrﬂoﬂ BRCAIS DNA
ol dal F o AuFoln FHe A¥S Ak
BRCAI 2 RAD51 £¢ om}zo] T&a7] Ao Fi
HQ FAA F2E WsAA DNA BT gEld o]
A5l 4A =2 F Q=S 9tk & DNA &
£ d45ka AEFVY A3 FUEE 2EJTE
123 1?41 AAA e = BRCAIR7F Bodgitia
HA e, obd 1 75 Bk ¢t (Fig 4).
BRCAl T BRCA2 ¥ %9 ¥ 424 (allele)
E57 fle 5ES #ES 27] Hoprld Abgdich
(50). 22{i} ¥ /ﬁ EdWol7} ol AEEL o3
A (heterozygote) 2A] F82] g +AA FolA
FAA T A7l A7 AolB2 &S 5
th. o] FGA Srol EASHE B MY Apzlo] I
ofufob shzdl, YAl g %9 iy FHAAE E84
g7} o] Foj|of i, AAEJE Pr%ix} (p33 &)
o B E FHtH oF drf A
T BRCA29 843 didfdAE 8w (f
d BRCAI2 EdWIE AY) fd¢ 249 4
G EAA YA F% dy AR 298

TE
QAN 24 5& FE BT 5 Uk
%

o7l

e s oox rp
(o]

AgdA BRCAIZY 7]& ] fle =oA
3ol ATM f7 SHel7l Sue 2%, a4
?;ol 2 WGl A5E $9% BAES 539 o

Aol EwhEe A4S} B BRCAIF p33ste] A%
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Regulation of
Transcription-coupled DNA
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Fig. 4. Role of BRCAI,

BREAK ™= [sroat | ——» [Broat | ———»

repair

PP

f

PP Pri

BRCA1
Rad 51
o ]

DNA repair by
homologous recombination

!

N P IC N
N T R T o o N

2, and ATM in DNA repair. BRCA! is phosphorylated by the ATM protein kinase

in response to DNA damage. Subsequently, the phosphorylated BRCA! can complex with BRCA2 and Rad

51, activating DNA repair by homologous recombination. Alternatively, phosphorylated BRCA/ can also

regulate transcription-coupled DNA repair.

280 | Wy @435k o Jo oA Ex
DNA &4 44 a3 cell cycle paused =3}
A "k (51).

BRCA 9474 2849 Zo4 wzd %4 u
et FAz 2 sFEEdE fle d97 Ben, &
MAE 23 48L 22 ¥ 54 7|5&
& Aoz Az BRCAIZ §A4e T g
AESY E4 F9 e O E AXES BRCA &

AR Ago] oH FBEAL Ex ATAL 4
Aed, St ¢ad ENAEE doz 399
AHdolth. o] 7o) BRCAIR0140] 47]W F2
daghel 2 AT (MzE ARAY o7l
ezl £48 9¥e ¢ Aoz 479,

o
T

!)- 0—‘.5 rr

=,

7. BRCA §37} ek Ao EA

guirl oz 7154 SAAY Edwolr} e A
£, 2 fAAY 54T Fe A

ol g2 BRCAIRY Sddwo] B9= uf 9 thek

& R OgR fA% 2ed

Qrk 20029 647bA & 20007 o g9 5FH
sduol} Wol7} RuFm glon AL fre ¥

7 EFH L ek

BRCA12 §AHA9 37]7]- H]*Tr, %‘- AE o]f7F
2 % sl AR
U} BRCAIR §474=
447 49 TEE oA 249 ¢
gle] Fadt 9lo] =i ok F BRCAIE 2%
97} Alu sequence, 5%7} non-Alu sequences 7}#] il
3, BRCA2E 20% Alu sequenceo] 27%7} LINE,
MER fHE DNAE 7HA 3 Qlet o|3A HEC|H=
DNA7} Z5E2 e Z2Fs o& wdAdH=
T+ =& 9o @)

AAAEANEY FAAS AEH =LA A9
A denm 7+ Axe F7ld we 2A UA DNA
A7 dojut=d,
%

H]JL—"‘E 59 DNA &40 o
Ud 577 He 38 S BiEHoE HE0H
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4o

DNA sequence?} o] iod, o2 FEe DNA
A% A% &0 AR, I A9 AW 73
A A oA Wb 2ol A7A E4 o)A
BRCA #3A+= WR3 02 HEojHe FEo| o
EAFEZ BRCA Z&E 59 FAA ®ol7b (A 2
23 ggstA 42 = A @)

£ orr

8. BRCAI2 E9wWole] ¢ £ Fag
g So]A

DNAS] &4o] B771 ¢ Hi 3ol HFEAY
HE7F 74 HB2E BRCA 4471 flE AE Ho}
7] Z7]e) Abgeieh. 282 9 BRCA tig §714
9 EAHolE BHETE A% UdA FFo] o=
AL 715& FER HoprlE AAA AFE o
a8y yeA g% BRCA 347} ojwg o] f2
24E F DNA7H &4, AZF77 BAHL
DNA 77} AZHoZ ¢ He ¢ oFEA2E
oI AY A EAFE FEatA "o

agyg 5 oy daY FIAZdAE A
FEAL diAle]l %S doE Ao He I
I JAERA] FA7 dFE e ASR F
dEo go AA = ool Y Exe

AERA ko] @gow {urgto] Zrjsld, uh
]
&

kr

e
2
Y
©
)

= AbE7IY 99417]9) BRCAL29] @] upregulation
51 BRCAIRE o2E27 F8A9 AsdES
QAR FEHA St ol BRCA A% glod
AE7h HagaAY dolE Qe A48 Adz
o= A gtk

agja R o fiEA e glilzr]d geld
A wel Aeel fob] olFel A Aok 21 9l
Ot e NAERA] thE BHSE Sue 4
AAZE e MEA S drh Fa0 me 3
A9 AATY AZHAE BE 93
o] 4 oy 739 HddEes +EEFd I

2 WA 9ok 9714 539 d9AEE BRCAY 7]

o £4 go ANZANE ¥
o7k 47 BAT F Atk 7N HAHoE oy
3 9] BRCAI T BRCA2 thg f47e E4u
o7t i A & fA4 U S84 SAuo)

o

Qe Ao uelA @ A dY fA%E 2
N5 9A HBz AXF Sdo B4E + 9
& DNA £82 BT Ral 8tk o AZEE
AEF7)9 Az TQE BYsEel Jod AX
el HAE WA slo] 2 BAS Qos)A gouk,
Az FAE A7 BHBHA AL e ol f
2 3 e AU AZE RE342 9 o
B Fgol Ak WA §44 BRCA EWolE
A AA A7) e ARHS ARG AA
EoA49 BRCA #84o] SWHH 3. F% BRCA
dY A4 2R ool 47W 9H, 18T ¥
& ugE fugol BT

aFuh §44 BRCA AWl gt ol e v
je A AAE AR EQEolt A7lE
2o T2 dARARAIAE kR ol gl )
Aol BRYIL A7, 1 AR URee 4
7t BRCAS] 71%50] §lo1AN A A%, 2T
Ed] olgo] o] FuE B9l ATAHA @3
28 349 HF2 AR ol frk ol Bo

Hd o on

a4 FEgET A 471 $EE
t}. #29 A7 A3 BRCAI 47 X F44)
Atole] BEgS dsted BRCAlO] X |44 &2
gste] BASIH o]Ao] BRCAlC] oA F=2 §
oA Uetde 2 4% & 5 okl g (52).
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9. BRCA 537 Solwlo]|g} chul Ao 7]
Knudson's A4 “two-hit” Rde] u}2m™ BRCAIL/Z2
FAAE FGA FA42 T+ Ak AED §
H

Jore] A$ B AL WA AolE FA
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g ool F A Eo] ZAA == first
hit7} g} o]z g H]jilﬂ] second hit2 2]+ AA
% Wo] (somatic mutation)?} 7}8] A wild-type ©f H
ALY Ao o] FojA|A Hr.

1) T+20o)s E¢io] (frameshift mutation) :

A2 V% ol el (9). 72915 S04
= 57 909 4] g o) EE 1 olge] 4y E
S 2 97 F P BAG AN, o) @
&0l FAFRI} upjo] dFFEo] AU FEEA]
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HELD o] AL A4 Ee Agd 97157 39w
Al 4 3Eo| ¢ AVle 71 g Ad o
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le}
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ws]
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S
e =
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52 ¥ 4 ¢ wugol
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B2 deleterious mutation

fooE 2 o
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i

9lojA] BRCAY C-terminus
o g2 Guaigto] gle 449

1 (polymorphism), BRCA thil 4
5o AAo] HR gt A 4AdHEg 9
olghil 32 Ferh HEh FAA BRCA A &
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i
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%}Efﬁré}ﬂ ‘3531 Ex E} 9 SHAFRE BF o}uy
OiOUE 1:}1&]21 ouqo iaﬂtﬂ
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7} 22 3= (UGA, UAG, UAA) 59 shu7t 5o
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o
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El“ 4% (17% o)., dEF7HEE

nucleotide polymorphism) 5ol EgHA|Z 4= Qlth

ol9d = opn| AL ¢tHEElA Fou} gk 2

7‘101] 9lolA 9gkS 1A= IVS (Intervening Sequence)

#Woll}, mRNA HAIS ZE3E= ALE 29Wo|g
[e]

geloz st ¢ g adx 2
Z
E 12

7} Aol HAY A AA 7y
oA ¥e ATk 28 ol HEe £
g F Utk

AA747 B H BRCA E¢Wo]9 £& H &S
AAete AL FxolE 0% Fou] =AW
o) At thld S Wit Aotk Big 9o
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20 21 22

ERYIAY e T T T

7]
(8]
0
(]

6174delT
> 225 Observalions

&0 Frameshilt or nonsense mulations me9 Recurrent mulalions
@0 Missense mulalions 0o Individual mulalions reported once only

99 Splice sile allerations

Fig. 5. BRCA2 gene. Schematic diagram of BRCA2 gene with exons indicated by their respective numbers. Symbols
represent mutations reported to the Breast Cancer information Core database at their relative position. Reported

frequency of one founder mutation is indicated.

5382?:150
f > 275 Observalions
185delAG
> 500 Observalions
1.0 KB

@0 Frameshift or nonsense mulalions @2¢ Recurrenl mulations
20 Missense mutalions 00¢  Individual mutations reported once only

¢0 Splice sile alteralions

Fig. 6. BRCA! gene. Schematic diagram of BRCAI gene with exons indicated by their respective numbers. Symbols
represent mutations reported to the Breast Cancer information Core datase at their relative position. Reported Frequency

of two founder mutation is indicated.

II. BRCA1/29] JAHA # & of anomalous single-strand conformational polymorphism
products(SSCP), (2) heteroduplex analysis (HA), (3) constant
1. BRCA A zte] #AApad denaturant gradient gel electrophoresis, (4) protein trun-

BRCA 5=} wo] A 7AAe &= (1) direct sequencing cation test (PTT), (5) hydrazine-osmium-tetroxide (HOT)
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chemical cleavage 5°] 21tk
A4 AT 2AdN FAAE FEeld] AT
o oo glen), nEHoz gel 2ol 4
A e dxgdo] WMo £ed DNAS PCR
g Bd E¥EZa0 dPR PPz sdde B

e 9ol Ad Tl S AistEE PTT
2 3}, SSCP, ASO (allele specific oligonucleotide),
RT-PCR So] Al&=E4¢en, CSGE, TDGS (two dimen-

sional gene scanning), DHPLC (denaturing high perfor-
])\]»o] o

—

mance liquid chromatography)% %= A}-&-3la
A= THE xlh k]l:li}q}\]___. @ _cl>_oﬂ

4% 2o 97109 BAL APET

AR
ool Qi ¥

grEd 49 1 74 e A A& 4
=0 DNAY ®H wWash 47| FaE9l DNA

z9} BEA9 Aol7} 472, 2 FES Zoh

rr

42 Jm ¥ 2 @ 4
o

=)
=5

32

2) A7 E7INEEE 34

BRCA 849 &3t dEQER FARY =
Z9] 97AS AAe= W4 o7 BRCAIS 5,0007)
o] 4, BRCA2E 10,000711 ol’del @71%E AAEY
34 15 ddnz A Hee B0 =
Agsith. AP T FAY FAAY 4L A8
2 29t} njto] gl Myriad Genetics Inc. 8AF=
] el digh A5 E AL o] F9HY
BAE AN, e o] ABshol AA AT
E—‘;‘G] AEHA Gou @A uEy 300082 7t

o

Fr

=)
0
@

A= DNAZ PCRE 53 3% 3
REg Foplmm, 2 YAAY WeE o B9
Mg @4 (BRCAI & 2270, BRCA2= 26707} 7]&
% olEqholt A4 BRCA §747h 24H, DNA
a9 Aas Bedo] gl RNA ARGl A o
Bl o WHoRE 2 5 glov, oY FRY o

AT 5% AEE Aok Baska 9ok (54).

4) DNA Microarray 7]
Human Genome Project?] €= 0]3?— FAA A9

282 GIHE 242 d

R =1 =]

o2 Egk DNA M‘icroan-ay 7)H o]t} (55-57).
FA4 g9 o Qe £ 4 WA £ 0 A9 5
ekl fAAETe %
4 9la, B we} ol

ozH AEHoz 9 g

'}I':

A2 Sl FAE $99 APAA9 AEA20A
249 §4429 Fohlds Lot o WEL
bioinformatics?} computational biology2] d o2
2 B2 ARMOE A Fobtn . o2
olgatd B fugl AIH £AA4 BRI 5
4 zzdol ALoR EAGIE Sgth ¢ow
Sk 240lx §A4 wE Fael FEe 2

of me e 2AY 2FE s

o

i

wodm e
J

G718 A (polymorphism)2 A zke] 1% o] 42
HE ARSI 971 E W3}l (sequence variation)
Sl WE wat @inede 23 fue
gREd 98 1 ¢ Y dARE 9L
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nlA AR fe 1 AbolE Foith ol
Aol = Wbt AbE 4 (carcinogen-metabolizing enzymes),
2H|Zo|lEZ 2R JALEL, T84 (J2EZA, Z2
AXERE $84) FAAE] St 4719342 ¢
& SE=EE
AEZ & Hololt s17] HEd & 2 A==
7HEgo] Yehrle €A g 28y e s
£ de EstA Uedr] dEd 7R nAe
gk o] g~ zich Wiolo)|A] glutathion-S-transferase mu
FAAF2] homogygous deletion <F 50% o]t}
AngEe Wl wd B35 A AW e
3y g 23T + 9¢ =2 A} 24En
A B (SND) S A 2] 9
@ 7lQle) AW 2449 3ol A k. ¢ A
A F7 Shi= BRCAI 74 9 p33 +849 &
wo) SNP} A o2 88 Aol Qow, o
77t AGHE 202 A8 Y2 J ALE o
o]d ZoZ HIth

JEu o} 7R = LOC (lab-on-a chip)2} Y 7]
o] wadn e FHEEY AgARY
of gJ&std 7]E PP Ee] oln EAd= A%
B AAE BY3e HAHLE AE HeHy, AHAY
DNAo] AA ddd =4=7] A SHsoF &
71ed, 444, AeF FA7F @l ok
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J

R o

1r |-'>4|'

2§44 $9-dede L 99 1§
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b @ 7jelo] AAE groz WyE AAA opyA
g FAE 2 Aotk 2y A¥E og

354 Tk 404 o3k dul, 3) ¥3 4 sudow
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EAGl 7R A9 5) % Fol B4 el @
g ol% g Aol oldR 98 22k @ /M
% gk F9E gou o At 2ol A: F9E
gon 99 2do] BE4E, AEEY fu-drg
WYE YAHOR ARE 12 2% AZAA gol
29 WY 248 Sdue) dao] Bopath ¢
24 sl AL, St Badel o] B 40
=

dE= Fe 2Tt (Table 3).
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Table 3. Estimated cancer risks associated with BRCAI and BRCA2 mutations
Estimated lifetime Estimated lifetime o _
; - o . Lifetime risk
Type of cancer risk in BRCA [ risk in BRCA 2 , ,
mutation carriers mutation carriers I, general, Doiklanem
Breast cancer 55%-85% 37%-85% 12.5%
Contralateral breast cancer  Up to 65% Possibly similar to BRCA! risks  0.5%-1.0% per year
Ovarian cancer 15%-60% 15%-27% 1.4%
Ovarian cancer after Up to 30%55% Significantly elevated 2%-3% (approximately twice
breast cancer the average risk)
Colon cancer Possible relative risk of 4 Possible increased risk Approximately 6%
Prostate cancer Increased risk, possibly up Probable increased risk At least 10%, but risk is
to a relative risk of 3 difficult to quantify partially
owing to the presence
of clinically undetectable
cancers
Male breast cancer A few reported cases Approximately 6% Extremely rare
Pancreatic cancer Not increased Associations noted Rare

These risks are cumulative and are not mutation specific. In general, early ages of onset have been associated primarily
with female breast cancer and ovarian cancer. However, some cases of early-onset pancreatic cancer associated with
BRCA?2 alterations have been reported. Relative risks, such as those associated with prostate and colon cancer in BRCA/
carriers, are not directly translatable to absolute risks.

g 33] 204 AE A= AY go] LAHA & 4, BRCA E¢idlo|9} %38, 12]3 o F9le] 3
on, A& F& 30dol fgte] o] uHAE AL, W] 474 BRCAIF #HA 892 medullary
daigte ga 53 Age HEE FEYET dA histology7} ZoH, F9d Zoygs sulsts ¥
2 Ud 233 gAY 3 44 o 53 o €0 21, Grade 30] B, J2EZA F8&A 4
2 AR SAS 40 o)dd AVl des & 9 ¥lgel w4 (21). I BRCA29} #dd ¥

7]
B} 783 BRCAIZ BRCA2e| mha}

gz2d, 715 92 E9Fq 947 o]Fo ALE AZHH, o
go] gluupe] wetA: Fgol P Y #d @A FlohA @ (62). BRCAL2 E4Ho]
7HEE0] B FAE dgoR & AFdMe FF 9 fudE AAEE7 Adstel via o 7H4EE
go] A vehia, SR ool ded Fi o o ‘E} = Jt} (63).
go] Gt = QlojA, ofolEdEdA Y AT 23 a2z BRCAIZY #HE #@d2 UL dF
B fEHd £ g2 ARt F3}8o] . 012?—3— 7M. ARt Botd &7 UE Rojga

dutH o= BRCAIZ= FHHEe 36-85% daee e, g H77 A Ye ARES YR dFE B
16-6

7hA Qo WRIRITHL FelA RLow, BRCA2 01% A9E ou gAR A% Ads} grm
H
(@]

L gAol wal go] tha Atk I BRCAGINE  H1sh: AE Brh (64). ek BRCA B §bol
o4 11¢] “ovarian cancer cluster region" ol OV\PO] 9= AL urH Surelo] ML H]S L AbHC] Su)
A% dhgo] 2 470 (61). BRCA2 Wl 2y & ol Hls) fo8A Eh

gl ol BA 6% Eehes Bl (20). BRCA #& fubate] Fotgistaniel g wge



T FEAL (BRCA1, BRCA2)

Ag7F AgdAeln H4 whgs Hlag AEE o
A e gtk Wi golas BRCALZ2 #HEF ol
cisplatine]] 7] 23 FgAo] w2 # Jdda sy
Abdbore] Hls| EEo] EOHAL F} (65). AEFE

paclitaxel ]|

e
At e

=

E5t AAo| A% cisplatin, doxorubicin,
gget geg Bo FF A9 JYEHE g4l
HET 7 UFE AAEEL AT} (66).

704 BRCA Ee1Hol7} glo

AANAE 2 7154 AAET (67). 2et 247
A B A FAIARE AP A4 BRCAY
cEkl 11}1’«} ‘ﬂfél Zrol7F YA ZEAE g
% 1 SR P R4 5)E 2
= %"E glt} (68, 69).
SHlp oy ALY 252 S
B S g W=7} BRCA 299 B
FAANAAN B ol BAsit JESd= Aol B
oA &=t (70).
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et
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& BgAl o
1 o A8

i et dAre SHAl wgel] ZAel] o
RS AR Ada} (Genetic Counselors)7b oba] 3f
of gty A A" TR HS 2} (Table 4).

.%’_ t;-g— .'Ql_;d;(} 74)\]_14 _4)\10 E] EH)J-.Q. 743]_—;5]_
W dg A 29 4L & sk Sus 84
A4 A%k gAoz You 919 o
GAgol glojAH, A g 24L& ¢ 5 3
FE7} g @ojAnt. &A= ¥ & #4 E
2o dia FYEAA AALE T
stAW, A ARE Aldste] 23HFQ gl i
& F Atk FAAE AR AAE A S
BRCAZ} ¥4 7152 duigle] di@ fab-dadt
AFEG © o] Yold Hg Adste o4& o
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Table 4. Goals of the genetic counselling process

Understand and address the needs and priorities of the
individual

Provide information regarding the genetic basis of cancer

Educate the individual regarding hereditary pattern of
disease in the family, if any

Educate the individual about personal cancer risk

Convey implications for extended family members

Facilitate decision making concerning genetic testing

Provide the individual with risk-reducing medical manage-
ment strategies

Provide psychologic and social support services
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