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Hereditary breast carcinomas associated with BRCA1/2
mutations have unique clinicopathological and epidemiologi-
cal characteristics. The objective of this study is to outline the
prevalence, founder effect and clinicopathological charac-
teristics of BRCA1/2 mutations for hereditary breast cancers
from an analysis of reports recently published regarding Ko-
rean subjects.

The prevalence of BRCA1 and/or BRCA2 mutations is 2.5-
3.1% for sporadic breast cancers, 19.4-42.9% for familiar
breast cancer patients with two or more affected first- and
second- degree relatives with breast or ovarian cancers and
9.6-18.3% for early breast cancers. Common mutations for
the Korean subjects were 2552delC, 3476insA, 4184del4,
5589del8, and 5615del111insA for BRCA1; and 7708C>T
for BRCA2. These mutations were not found in Ashkenazi
Jewish or Icelandic subjects. The proportion of estrogen or
progesterone receptor (ER/PR) or ER/PR/HER2 triple neg-
ative status, basal-like phenotype as detected by immuno-
histochemical staining, and undifferentiated histological grade
in Korean BRCA mutation subjects were higher than in sub-

jects lacking BRCA1/2 mutations.

Our review found that previous studies describing BRCA
mutations among Korean subjects were limited. Since the
clinicopathological, phenotypic and epidemiological charac-
teristics of the BRCA1/2 mutations among Korean subjects
are different from those among subjects from the Americas
and Europe, more studies of hereditary or familial breast can-
cer including BRCA mutations must be conducted. A large-
scale prospective study called Korean Hereditary Breast
Cancer Study (KOHBRA) was started from May 2007, and
future information provided by the KOHBRA study will make
a substantial contribution to solving the basic questions in
etiology, individual susceptibility and clinicopathological
characteristics for hereditary breast cancer among Korean
subjects.
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% of8] 718l 594} 1= AHgenetic susceptibility test)
ofl thgt A& Hisar qlom, SR e & 5448 &
Hetoul Thaxeko] 7)o Fatel= 711 B2 71EolA X
A AlSHES ShaL Qi (2-5) TTefuh-e-elubete] A2 54
d frdeloll Tt A7 ERUSHA] Sokal, WY 7ol A At
O] AT+ ARt Hare A ® fdRbdE oy AALel tigk A4
2 Z]-olut faRAAlA] o) o] E 79 o FA A 7atar
wesfiof sh=Alo tigt FEAF] 0] oFA] AaliA] 1A ikt
A1 7744 7 -84 = BRCAIZ BRCA2?MH| 4+ (pr—
evalence)°|tt E& % (phenotype) 5 Fdel QlFol wet ohek
s17] ool £)=o] RS R ARESE ol thas A
O] X7k Qlal, S2jueke] fa/d kY] dsks welet A
AE EYE HefAE AE Fa/do] qlrk

olof] 2007 TRt oA RAEAE ESAA
TNIARA A O] SRR A= O] Sl A A
(Korean Hereditary Breast Cancer Study, KOHBRA ¥-1)&
ARFSFRIAL o] 3|XHe] ARE ol feluket fAAd el
gt e SR ARE A5 5 S AR Tt 6)

ATl A= AA ] 20-25%914, Elviete] =
20064 E=-etets] Abmof whEH A 2449) 7.6%00A
Weke] 7isEo] lom(mds), f44 e 5-10%= A4
Stk 45/ FHeke] tiFE-2 BRCAIR BRCA2 714 =AW
o]} To] il JAMA /d o= FHE T BRCAL} BRCA2
2= 199491} 1995 o) Z42F A E| Y=t o5 Ak
EAHOIY Q= A e A flFo] =2 Ao= dEA
e Y] F- gt 1Rk s Q1A EAL Qi (7, 8) AlE7t
A] 23,0008 ©139] BRCA 314+ &9l vk (polymor—
phisms), 12|31 A} A7} e46] B A A] o2 A7
Ao (sequence variants with unverified significance)©] &
HRom EHHoY] - i dAllAmonsense) 32 59
H(frameshift) EAHoo|H, HE {X} A71eAlol] 24 WA

=)o 27l il 2le uhEA| Hk (9) BRCAIZF BRCAZ= DNA

AP A THE TRt ukgBle] 4k o] F LA DNAS S5}
= g3k sh=d), o] SR olAfe] Gl %9 DNA 5] 74

of| ZA7F A7 A =] wheba] oF WA ] IF = F7FE|A| ek
A 74 dH% Bl2E BRCAIF BRCAZ 33AF E91o]
7} Qe oA 2] A9 AAY B 60-85%2] U S )
2|31, WHHE feke] 918 50%, WAae] 913S BRCAIS]
7% 26-54%, BRCA22] 73$- 10-23%4=o|c}. (10-15) 1 2]
BRCA1Z} BRCA2 EAHo = A Aot o] 9L, BRCA2
Ao FARE, e, i S o] qlrkal Bk
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Act. 16)

Uk oJ4dellA BRCA 74 &0l 0.1-0.7%% =&
7h5Eo] Q= AP RS Bt A= 5% WLlellA EAw]
7} W, ey -Reke] 71EEo) QIAY, daseke] 715
o YA, 1AL A2 Ao B, FEA SRRt oY) g
A}520] 9]¢ ol A= BRCA EIH0] 71sA]o] Z7lRitt,

BRCA #7A71= Q1goll wht =2 &S 7= 54421 7
2|2} 4o (founder mutations)”} BFA%E=]|, Nagy 5(17),
Liede®} Narod(18), 18]aL Neuhansen 5-(19)2] 1772 HH of
AlAUA] (Ashkenazi) FreEfiRlo] tisEzlo]w, UAES], ofol&
Tl TRl AR, HERl F=13l, el 52 o
F=o| wet thet S Mol Eo] MR T Qi

ORAAUA] RIS T 7lle] BRCAT E<1Ho](185del AG
9} 5382insC)2} 3 7l12] BRCAZ E<1WH0](6174delT)7F 42
O 7 TEIE|AL o] A 7ER|7F A EdHe) 9] 90% S AR[EH20~
23). FrENRl AR St 3R] 12%, 504 HlRke] FklEe)
28%°1A Al 71A] EQwo] 5 shte] EAWolE 7HA| L gl
gl (24) E3F olo]&HERIA = BRCA29] 999delT 5412k
Aot ERF o Pakwled] 404 vlvh Yt #E)
2470114 WAL (25) olggt AR} EdHol= 35H 24
o} 2| H 0 & Az|x|o] Aofe 3172 E4JS vheds) ot vt
A Foprj7h} tiFEe] {5 ofAlotoll A= oFA] o]2gh
A} EAHO7t A o2 E=5Iek] okl AR 417 Aol
2% o g A AR L] E2o] Fasiet, At Bla) A 3
AEo| WAL QIFA 07 vwA £ A fejueke] 7
- N2} EARolo] tigh 7|thE 7HAIAgE o2 dlolg o]
27F RESHL EAAR] Mol o 4= gl Ao,

AF7HA] =l et e tibe & A51st BRCA &
A7 Edwolo] Teh =2 @ F(26)0] 19974 =y &3]]0
g0 2 wslylon) BRCA #72} E¢1olef digt g7k
ghs)|7)7] AlRkeE 20029 0] 2007714 PubMedol| =121
IRt $ERke] BRCA 72 ool ol =58 8 (28—
34) 47t A=, o] 25T} T oF] gE]A] o) WA E|X]
£ orout gkl A fredol digt 2ln ol - ARke
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& 1351 BRCA 734 E2dHo] 88 E gh=ilol|A] ozt
N2 EdHo], gh=el F384 fHetel A Esky] £
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1) Ak Fulet St

7IE=0] gle A U9k AlellAl BRCAIRF BRCAZ2 &
ARol= 2.5-3.1% (H+t 2.6%) dxo|tHTable 1). (29, 30, 32)
BRCAI E3HoR=1.0-1.8% (1.2%), BRCA2 EA®o|= 0.9~
1.5% (1.4%)E ROl Ql=d, o] Al HIoMAA] FEf217]
v elEelA WEEE EdHe] EEI HISSItHBRCAT 1.4
%, BRCA21.2%).(38, 39)

$F 58001097 9] AP et etz E EHE A F|s)
o] fluorescent—conformation sensitive gel—electrophoresis
(F-CSGE) ¥ ¥7]x=A18-4(sequencing) ®H-& o]-85}o] 37
|5 BRCA &R0l E &RIsHT. BRCAI 507} 270]
3L BRCAZ2 ERol= 19013len, F3ore il &4
Hol7} 1750l SHE FHo|7F 290) ek A 5(29)%= 97
o] AMHY FHek FES IO R F-CSGES} o4eh 2o
sl 714z GARsEe] = 712 BRCAT &¢I ek 3t
7§¢] BRCA2 &A™l Estgich. whd 3 5(32)02 793989
71EEo] gl= G SIS tiAke & denaturing high per—
formance liquid chromatography (DHPLC)E A1H7AA} &
H7IeAEAS S8l 20789 BRCA EAWOE A8l

15™0] 43} A<(deletion), 1170] EUY E¢Ho| 1g|n

)

W

=
H MIFE Z, Y TS WAt 7S] et Wk
A e B, 5 9, TR &, WA SRt SelAl BRCA
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Table 1. Prevalence of BRCA1 and BRCA2 mutations in Korean
sporadic breast cancer patients

Ahnetal. Seoetal. Hanetal

(30) (29) (32) Total
Cases tested 109 97 793 999
BRCATmutation  2(1.8%) 2(21%)  8(1.0%) 12(1.2%)
BRCAZ2mutation  1(09%) 1(1.0%) 12(1.5%) 14(1.4%)
Total (%) 3(28%) 3(3.1%) 20(25%) 26(2.6%)

71EEo] Sl AA BRE FolAlE BRCA EAWol7} 19.4~
22.1%% Rl HbH 71%8o] 91 o]Ako] A9 19 4-42 9%E
Z715149ek (Table 2).(27, 30, 31, 35) £3] oF 5(31)°] 354782
S-St O 2 BRCA E1W0IE AR Halo) mh2w
Hol 7158 o] 39 0|4kl ¢ BRCA E¢IHo] BAE-2 43.8%
R Aol 7R Q= = 66.7%7HA] 1R AL &
4= A3l olgfet Axh= vl=t Myriad A A0l A F717]
07 B usk= HloRAAUA] FeiQlSolAIM AR BRCA &4
Ho| WA} B|Sgh AR Witk (40)

Szabo2} King(41)0] 3% ool et 2 daet 7153
o] 9= ofe] Yete] o4dE59] BRCA E4RI0] W& kst
Y-S B {EQ), ofol&7ERl BAlorle Al JshH BRCAT
2 10-40%, BRCAZ:= 8-25%J oA EdwHol7} Ha=|Sict
2o z279] 9] 4= BRCALS 33.3%, BRCAZ=9.1%
B H|S3E oS Bt $HH Q1] B BRCAIO] 47%, ©F
olEHERIS 74§ BRCAZZ} 64%, BIA01R19] 79~ BRCAIO]
T9%NA Z¥2: EAHo| 7k k=] ek,

3) F2 ciEe| Uit X}

SEjuek freke] A B4 o WA s o] At
H3} 10-159 o A5, 354 vlTke] F2 FHAEo] AFAsh= H]
£o| Aol Bl 2 Holtk, (42,43) ukebA $eluet Fe o
o] §H9F SRS A BRCA E41H0] §HE0] o= Axo]
o, Alel Zjo|7} QLEAIE dopts A2 Sh| R doltk, A
A2 Aol m} 354 F-2- 404 o= 27k o]z} gl Rt
8.1-18.3%°1141 BRCA &<1Hol7} =]tk Table 3). (28, 30,
31, 85) ©] 7ke-H| 2| 5(29)°] W3t ATE AQJ5hH oF 10%2]
BRCA E1H0olE Helch 2] 5(28)2] AfolAl= 404 o3} 3t
AE o2 21 A7 e B o2 AR BRCA W
07} 18.3% % ThA =4 UEP o™, BRCAIS- 10%, BRCA27}
8.3%2] EAWo/} WA= EAHO| TAE2] 22 %ollA] 715
o] )tk Bojat 2 5+ 52 Aol A= BRCAIZF BRCAZ
Table 2. Prevalence of BRCAT and BRCA2 mutations in breast

cancer patients with two or more affected first- or second-degree
relatives with breast and/or ovarian cancers

Kangetal. Ahnetal. Ahnetal. Ahnetal.

@) (@ ey @)
Casestested 21 86 144 118 369
BRCA1  5(23.8%) 13(15.1%) 15(10.4%) 8(6.7%) 41 (11.1%)
mutation
BRCA2  4(19.0%) 6(7.0%) 13(9.0%) 17 (14.4%) 40 (10.8%)
mutation
Total (%) 9(42.9%) 19(22.1%) 28(19.4%) 25 (21.9%) 81 (21.0%)




Table 3. Prevalence of BRCAT and BRCA2 mutations in pati-
ents with early-onset breast cancer
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Table 4. Possible candidates for founder mutations in Korean
which were found 3 times or more in different families

Choietal. Ahnetal. Ahnetal. Choietal. Mutation* ) Frequency
BRCA
(28) (30) (31) (25) Total gere  EOn (BICnomen M?tazon (number of ei'n%s
(age<40) (age<35) (age<3b) (age<35) clature) yP families)
Casestested 60 74 183 83 400 BRCA1 11 2552delC  Frameshift 4 10
BRCA1  6(100%) 5(6.8%) 13(7.1%) 3(%) 27(6.8%) 1 3746insA  Fameshift 4 5
mutation 11 4184del4  Frameshift 3 1OGT
o o o o o 24 5589del8  Frameshift 3 1
BRCAZ. 5@3%) 1(10%) 6@33%) 5(%) 17(42%) 24 5615del-  Frameshift 3 Novel
mutation 111insA
o) {o) (o) [} 0 O,
Total (%) 11(18.3%) 6(8.1%) 19(10.4%) 8(9.6%) 44 (11.0%) BRCA? 10 1607AT  Nonsense . )
11 3972del4  Frameshift 8 6
LollA FAHol7E Qi) oF 53D 9] A= 354 vt 15 7708C>T  Nonsense 15 7

o] FRE g o R F-CSGEE 0183192 10.4%2] BRCA
Eo|7F =T, BRCAR= 7.1%, BRCAZ:= 3.3%2] &<
HolE Helal, sdwe] 259 52.6%¢l4 71530] U3Ieh
9] & A AolA] BRCAIET A2 92 BRCAZ &R0
FrgEe] W 2lolE Kol tih 9 AL RpHe] X|o]7} glo]
olf-E Tefsr )= oYt
2] 5(28)0] ul=e], AYRIQl 5301 Rl F¢)
=10] ofg] Q1 71 A2 THAElA] BRCA B0 WSS
W Y-S 1 g 35-454] o]ale] SRES tife 2 3
PIL 5-10% olste] EAHOlE Kol glo] 2] vfel vls=gl
¥ Bock v fEilolu ofol&ERIEo A= BRCA
=07} 24-33% = =7 WA= SI). Golshan 5(44)2 40
A mke] uj=kol xjol| A F-CSGEHHO 2 FHAISHo] 8,9%2]
BRCA (BRCA1 6.7%, BRCA2 2.2%) S¢Ho|S X 133t}
QF5(31)2] Atol| oJat 354 ulTke] F2- Fhajol A 715
o] Y= 7d-F- BRCA EAMOL= 41.7%, 54 18U B9~=
42.9%%=dl, 19E 847 F7HEE Eddole] fFe]
S1A F7k=] At

o o

=

i

o

4) 7|t noHZ
@D, = 5(35)°] &

e SRt

IHESE ATolA] P2 R Bkl

A= BRCA 90|71 15,4-16. 7% 1L, BRCAIEE} BRCA2
oA B o 27 TEE L A P FRfol| A=
RE BRCA2 S@Wo)7} 16.7-25%5th tH7| dkrjol| A=

13-17.9%°14 BRCA E<¢I¥ol7} 3= et T8y o]2gt
IHTELS AL BREC] 47F W] ot AEE FHES o]
o787 | offirhar Ay zbEct

2 FHRIK} ESHO|
BRCA E4%o|= 5ol wfet of2A| vehbs | 219712] <1
Zo whe} chfst |22 EA o7 AR QI (17-19) $-2 vt

*References: Kang et al.(27), Choi et al.(28), Seo et al.(29), Ahn et al.
(31), Han et al.(32); 'Reported only in Korean patients.

gollAE HE AE Fof el FRet $AHEC] BRCAIR
BRCA2 EQaRio)7} RE9=d], 5523 42 il
olol&Ri=?l HollA WAEl= BRCAIS] 185del AGR} 5382insC,
BRCA22] 6174del T2} 999del T= A& = A] ¢¥at Qlek (27—
29, 31, 32)
XIJWW Sl w2 -efutEt 39 BRFEolAl BRCAL &
Holi= 31%, BRCA2 EHol= 213 Jwolth (27-29, 31,
32) o] 7h&Hl| thE 370 o dellA EE A5 BRCAIOIA=
2552delC, 3476insA, 4184deld, 5589del8, 5615dellllinsA
S0l BROCAZOIA=1627A>T, 3972deld, 7708C>T Solck,
BRCA1XT} BRCA2OIA| T2 7HAlol| A 4 o &2 WA el = &
A o] wo| WEE=E| 3] BRCAZ2] 7708C>TH thE 15
7N 7HARlA 3 EA 02 WAL QlrkTable 4). HI& -2yt
ol FNHA} FAO|7F FARIA] Wi |= oF&l2 o2 T w
2 dlofg] FH o] Hasirha AZEANE <t F(300] Bk vt
of] oJshH 5711] BRCAI =¢WHol7L 2=l 842 BRCAI =
Ho]9] 50%Z AR5kl BRCAZ 7708C>T+= A4 BRCA2
EHo|9] 50%E *A|BIAL o17]9] 1627TASTE 7151 62.5
%E AAFIIL Blof o g A7k RITHH g}l 3159

A BvlolZ 81 4 9l 7Rs AL HolRgleh

off thel] Ed =2 7] vk & 5622 A
Z}Oﬂﬁ 1152'394 %Jﬂolﬂ fl= %W—Tﬁﬂr 20%194 Eqde] &
= l
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& 5660 19EE 8 A 7heHl BRCA E31H0)
Sl 24273 SO 7HE 20%S vl S0

], Zoko] =7], YA Ho|, W7, p53 52 Xjo|Z Holx| ¢k
= H

i 1w
keh ERL & 537 BRCA SR} Sl Y2 4%
& |

)

2o ¢ Wil CK147} @ol W3 E= 7|4 %K (basal-like)

)

(9]

ARG Belvka WS obd oy 8} 47} AL ol g
BRCATT BRCA2 717}0] SA4S THsiAs £aioic, gow
o Be BlofEl7} ol Btel BROA e1uo] St S-S

pE. =
SAPHEISHE EAS B U A wlela 4 b Slole),

1o

4. KOHBRA g7

AF7HA] gl fel 534 EARio] Riwe] digh A+t
A|&A 07 ZIgE]o] ghort i eA=7} Ao, 7iE o)
o] xR AAPIHE 2 Gt AAF o] R] Tk HellA
ofglFol UGt whebA thafie] AFAQl A5 F1t et
BRCA A&} gh=Qlof] Eolgt 7§22 = Ro], BRCA1/29]
AALA oS dle e I g 7} Q) dHElofl A Q] BRCAL/2
AR ERio)e] AR-gol Tt A=E 1 5(45)°] 7671 7HA
E e R 2Afsto] Harsigl ot diidste] Ao, ARkt
(proband)@] Hl:&o] =11, 247|710 ol Aute] gjj4of| g1
7} et whebAl, gl Gt RdRl EAro] HelRlol| gk
=712 2H1e) MeFA IS EZL FAS| R Qo el

A Frgere] el FAAF e SdHo] Hltof Hjt At

=l

E‘ﬁ"m}n

el ele) BALS ARE 4 gl A7 E Zolt of
o BABA|N PHEFAATALAITAL Shbz T
QetslolA] WHsITL Q= KOHBRA A7 2= ] o]
B FE AT2A 20079 5A5E 20109714 3417 & 2,250
o] AT SRS mAE el golth (6) o] Thitm A7 5t
of a9l BRCA Sevio] 5} Belxjo] vt Hlofe]uo]
28 T 4 S Aoln, ol T BROA A Euol
oEmY % YEY ANe] Bast 7|2 A7} 9 Hole). w

TN ol oA F AR 7128 nheid 4 gk Aole).

5. BRCA ZAte| 28I
@AY vl=elii= HE BRCA EAo] HAPE Myriad 4
TFaolA EHAoR A4 DNA H7leAesds Sl dojAla

=t Hhef, peluRtelAe T set HAmE-e] FEeR Qs

CSGE 2-2 DHPLCS} 7= AHApd oz Asgsto] gict
2| 5ol ol et AR A7eAl A WS ANSShe e
UATE oF2] HAZL o] 7]l A] thefet W O R o] Fofz|aL
7] whizol] FAFEIRS] A= o] EAIZE E 4 Slrh B3 AR
S L]el|A] AIBYE|AL Q)= BRCA 3414 AR i =
Holo] Haoll 23E Ba=aL Lo, 2|29 4+ A3, BRCA
=019 A(5-30%)+= Heddoel Y] A&l $Eas
HWS{(polymerase chain reaction, PCR)¥} &7]<=A1 4]
WHoges FRAOTE HEWX| o= 2 1Y {4 Aful
(genomic rearrangement, <=8 7 o4} G719] A AR, A
HiY Fofl o5t ZdHo)) U Aom 24w Qlo] o5 HEShk=
Hro] e15tE] o xjof it (46)

oL

ifie4

6. 7 [E} REet Zid |RTIXL

Y% BRCAI Y BRCA2
mutation)= 7048 A2 vl 583 YlojAgt o}t
A G 4291 7R AR T vE oS 1L A9l Rt
= 2H4] 5131 Qlek, “BRCAS™ GRS 217] 9131 gle
31 QAL oFR7EA] BRCAL/2AH & T8-S 714
BISIRA] gL i}, Ale7hA] dejRl B S5t W E
FoF A= A= TPS3 (Bl-Zeke U] 9, Li-Fra—
umeni syndrome), ATM (G2 54T, Ataxia—
telangiectasia), PTEN Z}-5l S5+, Cowden syndrome),
STK11/LKBI (Eo]|=-¢|A F3<t, Peutz—Jeghers syndrome),
hMLHIZ} hMSH2 (F-o1-Ed| 53+, Muir-Torre syndrome)
5ol ek 47-49)

2 4] o fHIAES RS WA A0S S8 E
o] =& 7497t Sl=tl ell& 5ol olAEZAOL Heke] thAtell
HHE FHRE(CYP, COM, NAT, GSTM, GSTP, GSTT 5),
fAERA ==} vlelID 7]soll WHE FHAS(ESE,
AR, VDR), §-#A} A Ktranscription)2] B4 E2-{(co—activa—
tion)oll THE FHAHAIBL), DNA $4F A] 5ES- 7| 2of| e
FAAE(CHEK, HRAS, XRCC)IA T+ (polymorphism)
o] TakEc), dvielolA &3] TatEl= ol f-3AH=S] T
32 ohE A Qs BRI WAIE Fol e T 9

A= S7PIRIHAL dA QI (50, 51

N

Y Faee| ot x|z

ob] Selutelelis BROA Eawlolol AA| 14 figte)
S1le]) BTt dlolelzl FE3 4FollA] BROA 5
o] 1Qla 9l 9T} 4 T k] Tl T el



Aol 7] whizoll @AEM= el Ate] EEAde

T B4 2§34 o] ek

1, XA offd
1) of|2Hx RUEKiETt A EAME(prophylactic mastectomy
and oophorectomy)

A e TR o R SR Bl R]RE o
2 s AFSkE ol 7 503 Fa2 Ao} Sk} Aol o]
S FolA SRR e SRl digk oo oA 5
ofl thet 911} o] 55 S-53] et F A E ook qitt,

A el AT daEAlzo] Sl o
A FEAleS A3 749 FEee] #18S 90-100%714] <l
W3 4= Qlek (52) Aol = = WS- Bhxo] of
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