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Purpose: The extent of the loss of heterozygosity (LOH)
has been used as the genetic parameter for the clas-
sification and staging of some solid tumors. Breast cancers
such as ductal carcinoma in situ (DCIS), and invasive and
metastatic lesions, are frequently observed to contain
heterogeneous tumor foci. To delineate the relation bet-
ween the LOH and the progression of breast cancers,
three successive histological sites in a tumor lesion were
analyzed for LOH events.

Methods: We tested 111 tumor site including DCIS, and
invasive, and metastatic lymph nodes from 50 breast
cancers for LOH using 5 microsatellite makers on 8
chromosomal arms (3p, 4p, 5q, 8p, 9p, 13q, 17p, & 18q).
Results: Twenty-four of 34 breast cancers showing intratu-
moral histological heterogeneity had common chromosomal
losses in the heterogeneous tumor sites, as well as having
divergent losses that were restricted to a part of tumor le-
sion (mean divergent loss, 2.32). The number and fre-
quency of heterogeneous chromosomal losses were not
significantly related with age, tumor size, and stage. Ove-
rall, at least one chromosomal loss was detected in 48
cases, and incidences of LOH in each chromosome were
271~63.3%. A large fraction (58%) of breast cancer
patients had 2 to 4 chromosomal losses, and chromosome
8p was most frequently lost (63%).
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When comparing the number of chromosomal losses in
nine cases with all of three progressive lesions, the lost
extent was greater in the DCIS (mean losses, 4.44) than
in the invasive sites (mean losses, 3.1) and the metastatic
lymph nodes (mean losses, 2.9). Moderate-level chromo-
somal losses involving 3-5 chromosomes were significantly
related with lymph node metastasis (p=0.006) and the
advanced tumor stage (p<0.005), whereas low-level
losses involving 1~2 chromosomes and high-level losses
involving 6 ~7 chromosomes were more common in DCIS
and early-stage diseases.

Conclusion: The DCIS, invasive, and metastatic sites of a
breast cancer patient contained common and divergent
chromosomal losses. This indicates the concurrent expan-
sion of different subclones was derived from a common
ancestor clone, in which an optimal range of chromosomal
losses, rather than high-level chromosomal losses, was
more frequently associated with lymph node metastasis
and the advanced tumor stages. (Journal of Korean
Breast Cancer Society 2004;7:217-227)

Key Words: Breast cancer, Loss of heterozygosity
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WA TR G 24 T ZASE L B
4] (multifocal analys1s)E FA GAA Adz il
3 AAQHe] BAE 1#2} sto} 9o} e HAHow
AR L OHPoPoi]/H kA A 2As BolAY
& A 4011}7} HleLE‘r &z GAA 3p, 4p, 5q,
8p, 9p, 13q 17p 2 18q -zl A 57 deutE s d
FAAE o gate] GAA L4 AEE AT EAEA

1) A7 CHat

7HEY st gute 2 WldA 1996 195E
20049 19714 fHgo 2 Ad vy fFibEA &S /\] 33
word Al F 5045 dAFUgez AEsan. 2
oAz} gapollon, FEA Hi AdHLS 5 0.8*1](24~84*ﬂ)
St} 5049 3LxE American Joint Committee on Cancer
(9)9] TNM staging®ll wetA EFsFG o, 45 A7)}
Hxd Holo] mE o]IHFAH LAY BAE Wl
Al FFe A7} Mol FEZH Fo Fﬂr?/W 7zt o
Al 253 TH(Table 1).
A 248 A 50909 fUY BA2RE F
118 WAdA 245 ZH%O?%!~K] 247k B
SHDCIS) 227, FHA#9 ZHIADC) 687) L Hold &
24 217§(Lymph node metastases) 3 tF. 53], 109 2] 3t

Table 1. Clinicopathological characteristics of 50 cases of breast
cancer

Characteristics No. of cases
Total No. of cases (%) 50 (100)
Age (years)
Mean+SD 50.8+13.8
Tumor size (cm)
<20 4 (8.0)
2.0~4.9 38 (76.0)
>5.0 8 (16.0)
Lymph node metastases
0 (NO) 21 (42.0)
1~3 (N1) 13 (26.0)
4~9 (N2) 13 (26.0)
>10 (N3) 3 (6.0)
TNM stage
I 9 (18.0)
II 24 (48.0)
III 16 (32.0)
v 1 (2.0
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Aol e #goUe, Fadud, dold dxzd 2R ol A vlAAAE APstRon, TF 284S A4 =34
N 24€ A9 % 65% olao] £ AEIL FAaE, AFAAY
s _ = HHS Hest A2 5E A Ttk vAAA S &
2) DNAZZ 2 multiplex PCRS 0|23} DNASE o oy o e . :
A #E 272 Tween 20-Proteinase K lysis bufferol] 83l
st B 18" 24 5~7um FAR ddsto] Atk Sal® 22& 37°ColA 3417, 50°Col A 9AIZE
Fe&etolsd g F A4 AEY FTY AEE FE WX 8 & 95°Col A 53t Proteinase KE HIEA 3} Al A
317] 9138} Hematoxylin & Eosin 94& 3t¥ . 4 £ & PCRY| 2|3 DNAZZo] AE-3l% . PCRS 53
A4S Sl SL S o 24 Welld A =4 3 % DNAS SF2 ofe] RAAE PRl 820w ¢
244 £E QA4 Aok AE O WA FF 2A@ BT £ AT, oF Nae 9L H2HE S Ax o
U, ALY, Mold do dxA)S dAvE Al TH, L2214 ] A &H ATk PCR| ©] &8 FA A=
ofell M @ HEO R FE3te] 40u) &2 PA HrlAF oF 87 AHAL3p, 4p, Sq, 8p, 9p, 13q, 17p, F 18q)= E
> N > N > N o \ > N
6(\0 K N_9 & \@ N_9 <& \g N_9 6\ \@ N_ 9
SEEFS FEEFS FFFES FEEFH S F e
351597 351619 351478 351312 351552
=% 1 11 . - =
3p SESasa= == gg=0z !‘g!‘
é—- . ‘E’:.ﬁ _ *"' R T e o
- * % %
4s 2946 45391 451609 45230 45174
=BEs ____
4p - TEREE e !!’*!..Q.~
g__‘“ 4___‘ —= -
* -
55349 5s409 5s346 58519 58422
b BRESE TEeeS s S==== BE==8
8s262 8s503 8s552 8s261 8s1734
- 'I!‘II!'! e - 8 . - * %k 3k
8p = = = S== - —
95199 9s288 9s157 9s270 9s200
- 2 &k EkE*E =
» ss=me Sem=s 2223 ST 444
T HER
Fig. 1. Representative autoradiogra-
135267 135118 135263 13s135 135286 ph of case 34 examined by
== * k ¥ . a & PCR-based microsatellite an-
13q i-"‘-“" S SssvT mmeaees -!!.i ‘!.“. alysis. The loss of hetero-
- - === zygosity (LOH) is calculat-
ed by dividing the tumor
1751358 175122 P53 175796 1751566 allelic ratio by the normal
17 _ e 2k X * allelic ratio. There are indi-
i i T TTT B =@E8 5* ii cated by Normal (normal
!.i .‘ cell), DCIS1 (ductal carci-
e noma in situ), IDC1 (inva-
185474 18567 18s57 18s70 185363 sive ductal carcinoma), IDC2
TR Sy g e P a ’ (distinct focus of invasive
18q ESsEEE ==Ees =a=ad !iﬁi! ductal carcinoma), and LM
=mmme T e el g (ymph node metastases)
smman =T=S =m==s ymp -

The asterisk indicates the
LOH.
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3) PCR MAMZ=2| ol gl o|¥X™EM

=

32P-dCTPE ©]§3t WAlEo] %A HAUH.
o~

PCR B ES 8 M ureas ¥33+3L 3+ polyacrylamide
geloll Al 1500 VoltZ 3A]7F 7] 4&3 S radiolum-
inograph scanner (BAS 2500, Fuji Photo Film Co. Ltd. Kana-
kawa, Japan)E ©]-&3to] 3 TH(Fig. 1).

JHHFY 249 #4e F4 DNAS oY
At W(band)®] 45 Hl&ol et FF DNAY o
wel guia wee ALl o AT
Aok ol BH AL P B BN F
T4 Bl&o] 70~80%, 80~90% 12| 90% ©
o mel o] Aoy WY FAA4 W) BE
£ Aol TR FF AL gl
= QA AES dnlste 1 FES) it
T4 o A=k wiud wf AFhEl 23k (cut off point)
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rol ofh i
A

1 SAN 24

EA A2 = Windows$ SPSS 11.0 T2 1 8
o A WEshy Wl dd G AuAA

i)
o
>

ek EAA F9J4 HSL Kruskal Wallis non-parametric
test®} one-way ANOVAZ &} om, 4 HITgH w4

o} 3709 levels(53)7+e] #2412 one-way ANOVAS} ¥
£ o &3ttt TAA oA Prkol 0.05 ©]3kel A
2 s

A o}

1) fettoMel RAA 0|Z! M (genetic heterogeneity).

g g W oy WA AR A AEE
dolr 7] 93 o]Hel| AFHE & T HFMA 3p, 4p, 5q,
8p, 9p, 13q, 17p % 18qoll Al 7tz 5704 A 40709 T
WEAVIANE FAAE o] &3t E43HAT

Z 50919 1117) HAdA A ZAF} MSl(microsatellite
instability) = WAL ] &FkoH, F 88879 FAAE A
Abate] 50670 9] AAA A HHFHAALEA ] FF HIA
o} o]F 39970 (79%)N A= 270 o]/de] dHFHAALL S
Bl 7% 2 constitutional lossol 3133, YA 1077}
R1%)NME 9 hHFHAAALAES HO|E interstitial
lossAAth. & APoNA = 27] o] ddFHade] A
+ constitutional lossE 93t FA A -8 %F(genomic dos-
age) AAE Hole FAA AAE e THTable 2).

500 & 34clol A F 7K ool HWAE TEHI o WA
#2o] ool th o]F 104( 5, 7, 12, 16, 20, 33, 36, 45,
2K 283 7K AN F9T digfaALd S
Hol S WAzt 24" G4 Mg 227 A e
&+E W 52 A(intratumoral homogeneity)S WEFI T U
A 244 oAM= T2 WA FAA &AAo] 2ol 9l
&% W o] 2 (intratumoral heterogeneity)= X F T} 24¢4]
T 8 t& FAA A @A Ldo] wHEI oY
24" A A7 Y8R, YA 16l &
Aol M2 & gAAAA dojten E3 1 A%

[ Loss of upper and lower alleles on the same chromosome
] Primary identical LOH

—~
g 13_ Case 9
= 16 Case 34 Case 37
> — _ Case 38
= 15 7
[} -
S
13
r?l' 12 7]
g 11 Case1
5 10_
< 9
5 8]
% 7 Case 39
S ]
- 5
S 4
—
g
2
S i
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=z 0t
~ o~ [NENEN NI ~ Ny NI NN
2,03 903 20 03 2003 2003 200
ge ST FOOY FT  Fo9Y 99

] Secondary nonidentical LOH

Fig. 2. Schematic diagram of the
primary and secondary loss
of heterozygosity (LOH)
detected in nine cases with
a breast cancer. Ductal car-
cinoma in situ (DCIS1), in-
vasive ductal carcinoma
(IDC1), distinct focus of in-
vasive ductal carcinoma
(IDC2), and lymph node
metastases (LM) compo-
nents in each case are com-

Case 41 Case 46

Case 42

NSNS SN 1 for th ber end
12 12 12 arc or the number an
FEEY £887 $887 p

clonality of the LOH.
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Table 2. The results of multifocal microsatellite analysis on breat cancer (n

Tumor stage

No. of chromosoaml loss

Chromsomes

A 1B IV

I IIA 1IIB

LN

DCIS1 DCIS2 IDC1 IDC2

18q

13q 17p

4 59 8 9

3p

o
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I E O EFELFF T EELEEREE R LFLISERT IS BRI
T E LT ELEE L ELFEEEH LR L ESDL =B FELL BT Eb
SRR EIEE LT ElEEIEEE==s) = e e e = IEELISE e T
EEE=EEEEEEEE =R EE I~ o= EEE o E s mmf ==
=P FEETMEE LI EBH ] EECI-AIEEIEEE=] ISISISIEE sy e
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Table 2. Continued

Chromsomes

No. of chromosoaml loss

Tumor stage

3p 4p 5q 8p 9 13q 17p 18q

DCIS1 DCIS2 IDC1 IDC2 LN I IIA 1IIB

A 1B IV

12K
13K
14K
16K
24K
27K
28K

1
0
0

COC e I S .
CO CO CO o OO0
COCO CO e ] e .
CoOCO O e ] ]
CO O C0 e ] ]
CoCo O C e ]
Co o O O O mmm 3
CO C mmmm ] D .

wn W AN
o

(%) 50 438 354 633 32

59.6 583 27.1 42

2 92 44 42 18 24 24 24 8 2

I = constitutional chromosomal loss; E = interstitial chromosomal loss; [| = negative for LOH; M = loss of upper allele; |f = loss of lower
allele; [/ = noninformative for LOH(loss of heterozygosity); DCIS1 = ductal carcinoma in situ; DCIS2 = distinct focus of DCIS1; IDC1
= invasive ductal carcinoma; IDC2 = distinct focus of IDC1; LN = lymph node metastase.

IV .
IIIB

IITA

Tumor stage
=
w
1

(r=0.29, P=0.0003)
T T T T 1

3 4 5 6 7

0 1

Low-level

N

Moderate-level High-level

No. of chromosomal loss

Fig. 3. Relationship between the tumor stage and the number of ch-
romosomal losses or three-levels (low-level, moderate- level,
high-level) in the breast cancer (n=50).

AetA] Fskth WA QA A4 9 Aole
I+ °F 270 Z(Table 3), &&= W o]AA S Hole 24d &
AR Y] A= ZEAYE) BlIszstAnkled).
3 4F Ul lFAFALAY FAALT o]FAS A
7], 4E9 A7) B G 24 A= wekA vl &
st =d 9nl e AF BAZF U TH(Table 3). 57
Az, G= o] AAS Hole 49 (4 10, 34, 42, 1T

43 A T FAA W] ol dYFAAT}F Ha
of 435 AAFAL o5 F8 H(reciprocal) GAA A
o Aol we

B> AN R oDt 1 oF M pR of me

E3H Aol ke ¢ 34
QA 22 4L oeah
B 9% W) AR g Bt e o dyeeal

Bl oo A 24 (clonality) & H43}7] sl &4
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Z 509 = 20 olA GAA AAo] glaon, YrX
Ao e HAx & 7 o]ide] FAA A Lo 3l
8/Ne AAA EFo|A FAA AHE Hole &
THTable 2 & Table 4). 2704 471¢] A A o] FH
FALAS B o7t AA 9 58%F A5k oH, v
ES

3l

3
2S HATH(Table 4). B G ¥ AH J=E B4
B 8p (31 of 49, 63.3%), 13q (28 of 47, 59.6%), 17p (28
of 48 58.3%) 2 3p (25 of 50 %, 50%) QA HolA 4
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Table 3. Clonality of chromosomal losses detected by the multifocal analysis 34 breast cancers

Homogeneous losses Heterogeneous losses Different chromosomal losses P value
No. of cases 10 24 54/24 <225>
Age (years) 0.382
<50 5 9 22/9 <2.63>
>350 5 15 32/15 <2.14>
Tumor size 0.231
<2 1 3/1 <3.00>
2~49 7 20 42/20 <2.10>
>5 3 3 6/3 <2.00>
Tumor stage 0.165
I 0 3 7/3 <2.33>
I 6 9 25/9 <2.78>
I 3 12 32/12 <2.67>
v 1 0 0 <0>
Level 0.169
Low-level 6 17/6 <2.83>
Moderate-level 5 15 37/15 <247>
High-level 4 3 2/3 <0.67>
Table 4. Frequencies and extents of chromosomal loss on eight chromosomal arms in 50 breast cancers
No. of chromosomal arms containing LOH*
Single No. of
chromosome  patients (%) 0 1 2 3 4 5 6 7 8
2 40) 5 (10.00 6 (12.0 14 (28.0) 9 (18.0) 5 (10.0) 4 (8.00 5 (10.0) 0 (0.0
3p loss 25 (50) 0 1 (20) 0 (0) 5 (35.7) 6 (66.7) 5 (100) 4 (100) 4 (80) 0
4p loss 21 (43.8) 0 0 (0) 0 (0) 3 (21.4) 5 (55.6) 4 (80) 4 (1000 5 (1000 O
5q loss 17 (35.4) 0 1 (20) 0 (0) 3 (214) 3 (33.3) 3 (60) 2 (50) 5 (1000 O
8p loss 31 (63.3) 0 1 (20) 3 (50) 8 (57.1) 6 (66.7) 4 (80) 4 (100) 5 (1000 O
9p loss 16 (32) 0 0 (0) 2 (33.3) 2 (14.3) 2 (22.2) 3 (60) 2 (50) 5(100) O
13q loss 28 (59.6) 0 1 (20) 2 (33.3) 8 (57.1) 7 (77.8) 1 (20) 4 (100) 5 (1000 O
17p loss 28 (58.3) 0 1 (20) 3 (50) 7 (50.0) 6 (66.7) 4 (80) 2 (50) 5 (1000 O
18q loss 13 (27.1) 0 0 (0) 2 (33.3) 6 (42.3) 1 (11.1) 1 (20) 2 (50) 1 (20) 0
*LOH = loss of heterozygosity.
AH Aol wIWEA BAHAL, 1 ZFIAME 8p AR TH(Table 5). o] ¢} o] T A A4S oo A
(63.8%)°14 71 & Wz #EEJoH 18q (13 of of ol #do] gles & F U
48, 271%)01 A QAA] 2alo] 71 A WAHITHTable QA 249 Ak Welstd o Wolske] wAE @
2. A 37 RO 2AG A3} BAHCE RT3
Fdoll A ©d dAA 44 (single chromosomal loss) ¥} HAAE B YrHr’=0.29, P=0.0003) (Fig. 3). ©]¢} 2<& 3t
23529 AAA A4 (concerted chromosomal loss)] U4 T2 ABaAd wE HAAALES Hole FA
WA 54 247 Anugch $4, A7 wd o £A7} 2] EE 2 ojakel ASE A5 E(ow-level), 3
GAA A Fole vy #d2 dHH SqA*‘(P<0.05), Mol A 571 %5 % (morderate-level), 67] ©]42 ATE
TNM #7]9 8p 9 17pAAP<005)0] 5] QA ATo]  (highleve)Z B, A4k WS wWaote AL
Aot Ee) 271, A YZA Aol o ¥E wdo]  AWRATHTable 6). FFE FUA 2L e A
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Table 5. Relationships between clinical and pathological variables and single chromosomal loss in breast cancer

Total 3p 4p 5q 8p 9 13q 17p 18q
No. of patients 50 25 21 17 31 16 28 28 13
Age (yn)
Mean+SD  50.8+13.8 48.5+12.9 49.6*15.5 457+12.1 53.0%x14.7 54.3+16.4 52.3+£14.7 49.3+13.5 56.5£17.6
P value 0.231 0.612 0.047 0.133 0.289 0.413 0.378 0.167
Tumor size (cm)
<2.0 4 (8.0) 1 (4.0 2 (9.5) 2 (11.8) 2 (6.5) 1 (6.3) 2 (7.1 2 (7.1) 0 (0)
2.0~49 38 (76.0) 18 (72.0) 14 (66.7) 13 (76.5) 25 (80.6) 13 (81.3) 21 (75.00 23 (82.1) 12 (92.3)
>5.0 8 (16.0) 6 (24.0) 5 (23.8) 2 (11.8) 4 (12.9) 2 (12.5) 5179 3117 137
P value 0.218 0.394 0.694 0.623 0.840 0.905 0.483 0.256
Lymph node metastases
Yes 29 (58) 13 (5200 12 (57.1) 7 412) 19 (61.3) 10 (62.5) 18 (64.3) 18 (64.3) 8 (6L.5)
No 21 (42) 12 (48.0) 9 (42.9) 10 (58.8) 12 (38.7) 6 (37.5) 10 35.7) 10 (35.7) 5 (38.5)
P value 0.573 0.891 0.134 0.341 0.529 0.187 0.187 0.643
TNM stage
I 9 (18.0) 2 (8.0) 1 (4.8) 2 (11.8) 2 (6.5) 2 (12.5) 31L7) 136 117
I 24 (48.0) 13 (52.0) 11 (52.4) 11 (647) 19 (61.3) 8 (50.0) 15 (53.6) 16 (57.1) 8 (6L.5)
I 16 (32.0) 10 (40.0) 8 (38.1) 4 (23.5) 10 (32.3) 5 (3L3) 9 32.1) 11 (39.3) 4 (30.8)
v 1 2.0) 0 (0) 1 4.8) 0 (0) 0 (0) 1 (6.3) 136 0 0 (0)
P value 0.183 0.147 0.379 0.015 0.477 0.390 0.014 0.567

Table 6. Relationships between clinical and pathological variables and three levels determined by LOH in breast cancer

Characteristics Low-level Moderate-level High-level P value
Total No. of cases (%) 13 (26.0) 28 (56.0) 9 (18.0)
Age (years)
Mean+SD 50.5+11.8 50.0+13.7 53.8+17.8 0.783
Tumor size (cm)
Mean+SD 2.7+1.7 3.8+1.7 3£1.3 0.121
<2.0 2 (154) 1 (36 1 (11.D 0.685
2.0~49 9 (69.2) 23 (82.1) 6 (66.7)
>5.0 2 (154) 4 (14.3) 2 (222)
Lymph node 0.006
Yes 3 (23.1) 21 (75) 4 (44.4)
No 10 (76.9) 7 (25) 5 (55.6)
TNM stage <0.005
I 8 (61.5) 0(0 1 (11.1)
I 4 (30.8) 14 (50.0) 6 (66.7)
I 1 (7.7) 13 (46.4) 2 (22.2)
v 0 (0) 1 (36 0(0
dxd 7o|(P=0.006), 2719} 3719 44 W7(P<0.05)2 Ao A 17]9F ##e] glgo] FEAHATHP<0.05, Table
#do] Yom, ASEs NFE G4 28 ZE o).
e "z ol #do] AL 179k 27]9F B o) Aoz, GAA 24 HAATE dek Fxd Aol
AANT. 53], A= G4 LART= ASE G4A 5 TNM B 71 ou] e #-o] UAATHP<0.05), T4t
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o Wk o], W AvietE Aol AT A AL Wl Hos BHS AX GAER 3
o o] JPHWAM Holge Aoz A . 3§
il = A BE FAA HHo] do= APt AL otyH
HIEA] 24 BRE A & oz AYPste Ae] of
T AESA 1f V)5S e B4 AEE] A HE oy A7 Al & 4 ok dgdy Aee A
X2 A AFHoE HAE F Ue I TEe= % WS = adenomatous polyp®] 5o]Z Q1 2 ¥Y
BAE7] fiMe st ke S AXNA He o2 ke o FPste A (21,2202 A UL
l, olelgt b3l st FAgole dd G Holrt of o A E FFEYde] IEE g er s
d EapAeln B RS Wold gt o7 e ZAoR ol FHuA ARG AFHE 1%
#oste A2 Hol= o FAAY FFo ofg &3} gto] FE3sh= T4l 8p, 11q, 13q, 16q, 17p E 17q 5
o} FAAF-H AR wolo ot o AA| 7T A 9 G FAAFAATE At A ANA ol FH A
A0 E FARETH AFES B4 HeHTh() ©] 2AE ATe,2324) AEAd TS 74 wFol
FHAFHLELE LY 9] He AdFe] de FHA B gl MEE 71 9ES U A FEde 23
o] UH A tfgfrAte wolzt dojupr FH {3 oz AN W, IS B AFARY =4S
AA7} A0 JehE Aoz o] BYd A HA 25 2@t e wie AlaEAHQ) FEE JERd
AAF EATS ulget. BAAESHY] B v T A 2AE ME gE FES 2t ZAER 9
ko] Wk 71HE weu ] A AE FHEFd o Zol4 qled A% §AFoEE tEAw 2HEF o
TEL o]FqRA 1 e 53] 7tEHo] de FEdd 2 H53 Y E Hole 2AERE FAE oA i
A FREn BhE FRAE 2aA e =Yoo= o] A A o2 HFAAQ IS Ho|m(25), TR
BRCA1Z} BRCA2E ZAstdlth 715¥e] Ade FHA o9, S, HURFE, NI 2 ASE &9
TS WA FUde oF 5~10%5 A, F o oto] Zhzt & F2oA T Ao2 Bk 5
ol Wty FESAY AUt B dAad, gy Arh26) ole FHdelA & 2H FH 4 % =
g2 g3 59 g2 Tde sukete A9 Brhus) HME o|FHFHLHE #HET 4 gloH dF F9
BRCALS 17q21, BRCA2E 13q12-139] 72} 914319 o] el M S44 WHel gle B9 e AezE THH
E fraxte] wele AA e oF 5~10%, 14 # th(27) AR dFo] v F2oA st -] F
Wl e 65%7HA UYERATH19) ol FHTAHALEE F A WHol A AXAA IPH = AAA F& oy F
WA & e 7 E 1A Wel2 AAA S 2olq 7198t 47 APPogN kst HTEF
of webx zto]7b AARE A 20~60%9] A4S Hol= QI ZA8HA A WA 17 wolo] Ao]E Hol
AoZ BuHy e, AAEY A7} 27.1~633%= = AdA g =39 A7e ALEHIL o B
HIS2EkAl UEStH(Table 4). A AbE o] A3olA o] &3 Uighe] 54 ez APEn o] A3 gL 3
HAAE ASHA AFEHo] BHaud FAAFHAATL 2 wolo] bkl oJgithe o] WA om(3,28-
AAte AAAEE 47 A A 571 SeEnbs 30), AAFE 9] AF AT ofyE} BE AFEAM T
HNME BAAE AFSFAN 27 o)ty 24E Hd uigte] AFAE ez AP Rojgte 7S F
BEE BAAHQ AHE AAA Y dF FE ool &4 Wat7] flshe] 2 et #Ate AZ g2 Ha zh|
HAe Afol v d= FAA Wel2 1yEdL B A F WAL, AEAEY W 2 Hol® Al
AAdME 8 FAAZE 7P B2 FEgedA 2E4s A Zbzt o|FHFAAR LA S AFFASTN31-33) HAZ
B A= ol Lindblom 5(20)¢ A9 22 23#E B olFFFFLAY Aol7h Ao H, IR YAA o
oAt} 13 GAIA o= BRCA2, 179 €4 4& BRCAL, B F1F wlold ot JAFAAGORE FPFor
p33, NF1, nm23 (Ae] A ATl X3t 8 A olgHF LMY d= o BS Ao

dres B4 Je FHARZ AREY AHAME 47
59.6% % 583% % =2 AAS RAFAAT SRR 247
FAA o] mE o]FHF LA SFY A7), H=xA A
o]59 YA WFEHRE AFe] glojA(Table 5) <ol
4 @AY WHolRo= AHdE HA FHAJAY FH
HAY § 2% 7 AUtk

+ initiation, transformation % progression<]
T3l WP 2AHF 0T F A2l
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e AFPY 109 F 99
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