Cstez|stelX|: M 37 H X 4 © 2003
The Korean Journal of Pathology. 2003; 37: 239-45

YA KAI-1 HHHO| S
0=

OAIY - I - M=) - TS
U=z - sey

JEic Eiani
and Woon Sup Han

Results :

120039 49 8Y
120039 79 26Y

‘ FHT 55 911-1
olstozlt sty o)l 8 e st

A3} 02-2650-5044
Fax: 02-2650-5288
E-mail: raphain@ewha.ackr

F A AAHLR ogelA
U AE f1gkl olo] F HA=
Age H el olo] Tl WA= APgEC] =
Aot mR7IAI R W=7} iid S7ksks FA
NMAH FFAME Hol7h AAe&
sto] A&k % 017} %101‘%‘11 *35" = ﬂH-"r

4

ofN

o

S

2

1=X
pu
=

iy

B

=3

=3t
E
=

o 2
2 18 ofN o2
o 1o o0 £

mﬁ—L‘
3
XL -
o
ox!
o g
fu

to |

=

E%ﬂ%aﬂq
5 24874 W
8 SglA g
o)}

g A7
QITIAD| 2

239

Lt

015 Egict

rim

KAI-1 Protein Expression in Breast Cancer: Correlation with
Axillary Lymph Node Metastasis and other Prognostic Factors

Shi Nae Lee, Min Sun Cho, Sun Hee Sung, Heasoo Koo, Ok Kyung Kim,

Department of Pathology, Medical College, Ewha Womans University, Seoul, Korea

Background : KAI-1 is a metastasis suppressor gene. We have evaluated the correlation
between KAI-1 protein expression in ductal carcinomas of the breast and axillary lymph node
metastasis. Methods : The expression of KAI-1 protein was confirmed by immunohistochem-
istry to examine breast tissues of ductal carcinomas from 50 patients with nodal metastasis
and from 53 patients without metastasis. Western blot analysis was performed on fresh frozen
breast tissues from 17 cases with nodal metastasis and from 19 cases without metastasis.
Immunohistochemical KAI-1 protein expression was decreased or negative in 39
out of 50 cases with metastasis (78%), compared with 8 out of 53 cases with no metastasis
(15.1%). The difference was statistically significant (p<0.05). Immunohistochemical KAI-1
protein expression was significantly decreased in cases with higher modified Black’s nuclear
grade (p=0.027) and larger tumor size (p=0.039). Western blot analysis showed positive
bands at 29.5 kDa in 8 out of 19 cases without metastasis (42.1%), and none of the 17 cases
with metastasis showed positive bands (p=0.0024). Conclusion : These results suggest the
possibility that KAI-1 might play a major role of a metastasis suppressor gene in addition to
the part it plays in the growth and progression of human breast ductal carcinoma. In addition,
the decreased expression of KAI-1 protein in breast ductal carcinomas could be used as a
factor suggesting poor prognosis.
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KAI-1& 22122 296100]2 A 11pll2d] $A8k=
2670} =2k Thloln TM4SF (transmembrane 4 super-
family) ¢ 3F 34 '?_?_] CD82, CD333} TY3ltt® TMASE @
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TaEoiM, A Ade] Mol AR A dEAT KAI- g AMzHoR 92d F9 £4S At

& A% 2 0|32 oY T S A viadEy He

WA S % AU QYR BohE A0 Yein  WRIZESIE 2

I W FH2e] KAI-19) A& oug Fyehe o
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Western blotS o8& KAI-1 o] §H2 BAEth T (tubule formation), ¢ 4 A (nuclear hyperchromasia),
ot 7} S 5HF(nuclear grade), 484 57 (histo- AR EA ol w2t A 5w (grade 1), F5w (grade 2), 15

logic grade), £%< A7), W7, A2EZA 844 (estrogen F(grade 3) 28 TR}
receptor) 9 ZZA~EZ 484 (progesterone receptor) 2] %
8 AL 53 KA1 @] J3aA® v 2485t o x=2|5lSH M

| ~EZA 424 (estrogen receptor, Novocastra, UK), =

MEZ e} g EA~EE 484 (progesterone receptor, Novocastra, UK),

KAI-1 (CD82, Santa Cruz, California, USA)el th3et Wz
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= 9A Hol7t e 547t XFE I o] F 36eloA T2 (1:408]4), ZZAXEE F8A4(1:4084)) 2} KAI-1 (1:250

T

Fig. 1. (A) KAI-1 protein expression in normal breast. (B) Decreased expression of KAI-1 protein in breast cancer with lymph nodes metas-
tases. (C) Abundant expression of KAI-1 protein in breast cancer without lymph nodes metastases.
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Westemn blot £

Pz Aolzt e 1749 Aol7t gle 1949 54 s
Aldst kel 222 PBS (phosphate buffered saline, 137

mM NaCl, 2.7 mM KCl, 10 mM sodium phosphate dibasic,
1.8 mM potassium phosphate monobasic, pH 74)E A& 3+ &
TEE 7R @A A=, oF 58 §-3]9] lysis buffer (10 mM
Tris-acetate, 10 mM NaCl, 0.1 mM EDTA, 1 pg/mL apro-
tinin, pH 74) & 3= Holl w&slsigieh o ¥ 12,000 rpmol
A 308 TS A4 EElst cytosole AT T A
bovine serum albumin (Sigma)< EFHO 2 3l Bradford
assay £9(100 mg/L Coomassie Brilliant Blue G-250, 50
mL/L 95% ethanol, 100 mL/L 85% phosphoric acid) 1

o] AIFE 5 uLE ¥ 595 nmolA] 43t iz ok} g
25 D) WA Faslh Bl Sl 5 L) P
S N g
Rl ool Sego] A SHATk $eld H 18 Lol dxsam-
ple buffer (025 M Tris-HCl pH 6.8, 8% SDS, 40% glycerol,
20% B-mercaptoethanol) 6 L& 75 & 95°CollA 587F
7tgetdt 5% SAA 10% E2AgA 100 VE 2A7F
30 TS A71YE sk A719%0l 1 A FUIIE(Bio-
Rad) & ©]&3te] AL M(25 mM Tris, 192 mM glycine,
0.01% SDS, 20% methanol, pH8.3)°A1 90 V 1A]7F 30%7F
TYE % 3§*] l 3'?— T 2717} 045 pumel UEREAER A
ol 27t Aol Bt YERHMEZ 2~ B Ponceau SE
Ay sl 7(4*01 Z HAE7EE et oAk RaE Al
& A £9(5% skim milk in TBST) 2.2 A&dA 24]
HHAI7) O A S0 1:1,00002 343 anti-KAI-1
814 (Santa Cruz Biotech) & A-20llA] 2417 H2]3l9itt. oA
< TBST &H02 1017} 33] AlAe § ek ol 1:5000
o= 34
antibody (New England Biolab) & #]2]3}¢]

ook

o oot

3l horseradish peroxidase conjugated anti-rabbit IgG
AEollA] 1417
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HESAIZATE Ot TBST 4902 1087 33 Al431%
AFE glsr] A8 sishdg s1ddel & 13 &
(Amersham Pharmacia Biotech)E 72 90 2 o] UEZ
AZZ QA o) 187 X282 X-ray film (Kodak)ol 10%
ZF 2241713 @dlel] 187 g & GAoA skt
SHEM

EAAYE Windows & SPSS 9.0 program= A3}, 7}
7ol ke Chi-square test® A3tk £A4 F242 p
el 0.05 oJ3lel A2 oA

2 1

W3 Black 3530] ASF(grade 1)¢ A7} 2761(262%),
o (grade 2)91 797t 544(524%), A5w(grade 3)
Ae7E 2260(21.4%) G, 2ATA SHE ASFO] 209, F
=30] 65¢], TEFo] 184t %] F7)= 2 em o|a
(T1)7F 27¢], 2 em Z3elA 5 cm ©I8H(T2)7} 64¢], 5 cm

23HT3)7} 120900k, S YA Aols} gl 357} 530,
BA Holg B o7} 5019, o F W, 2 FU 5o
_04

g7 Molg Bl 447k sel T,
KAI-1 o] HozEX]

2IZH MO|0{50f [MH2 KAI-1 CHH Eh5] Ok
d=d o7} Q& 534 F FH

4590 (84.9%) Ak, 76(132%) = 7t

= oot Y=A Ao} 9 509 = ExE A 27

o o

= = 3

HRl 7395 119(22.0%), 4 &7

kx rsL'
[e2
O

(60.0%), 491 A%E 99(180%) itk oI5 SALHL
2 9% AJo|E HYtHTable 1). YA Hejo] A5 w A
o7} 2¢, FH Aol 2¢, 7k Aol 1egink. wok FH o]

Table 1. Relationship between immunohistochemical expres-
sion of KAI-1 protein and axillary lymph node metastasis of the
breast cancer

KAL-1 protein expression
Lymph nodes

Negative  Decreased  Abundant Total
Negative 1(1.9%) 7(182%) 45(849%) 53(100.0%)
Cases (%)
Positive 9(18.0%) 30(60.0%) 11(22.0%) 50(100.0%)
Cases (%)
Total 10 37 56 103

p<0.05.
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Table 2. Relationship between immunohistochemical expres-
sion of KAI-1 protein and tumor size of the breast cancer
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Table 4. Relationship between immunohistochemical expres-
sion of KAI-1 protein and tumor stage of the breast cancer

KAL-1 protein expression

KAL-1 protein expression

Tumor size Stage
Negative  Decreased  Abundant Total Negative Decreased Abundant Total

<2cm - 7(259%) 20(74.1%) 27 (100.0%) I IICases (%)  8(9.0%) 30(33.7%) 51(57.3%) 89 (100.0%)

Cases (%) Ill, IV Cases (%) 2(14.3%) 7(50.0%) 5(35.7%) 14 (100.0%)
2-5¢cm 8(125%) 23(35.09%) 33(51.6%) 64 (100.0%) Total 10 37 56 103

Cases (%)
>5cm 2(167%) 7(583%) 3(250%) 12(100.0%) p>0.05.

Cases (%)
Total 10 37 56 103 Table 5. Relationship between immunohistochemical expres-

sion of KAI-1 protein and estrogen receptor and progesterone

p=0.039. receptor

Table 3. Relationship between immunohistochemical expres-
sion of KAI-1 protein and nuclear grade and histologic grade
of the breast cancer

KAL-1 protein expression®

KAL-1 protein expression®
Breast cancer

Negative Decreased Abundant  Total

Nuclear grade® 1 1 8 18 27
2 6 18 30 54
3 3 1 8 22
Histologic grade® 1 1 6 13 20
2 7 23 35 65
3 2 8 8 18
Total 10 37 56 103

7 e 3elold SALAE, Fo 2 dole] 2¢ellA 10%

=0 O
mgke] BHEES B

Zko| T7|0f [HE KAI-1 THl Ehs] QrAr

KAI-1 2 wkgo] SAJo)AY Tha A4S Hole ASE
2 cm °)atd W= 279 = 74)(259%), 2 cm ZFHAA 5 cm
olatd W= 640] = 314)(484%), 5 cm ZFQ A= 124
% 94|(75%) 2, £%<) A7)0 wek KAI-1 g E‘:}?ﬂ ¥l
SAHCE TrA?& ZolE B3THp=0.039, Table 2).
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Receptors

Negative Decreased Abundant  Total
Estrogen Negative 2 7 6 15
receptor Positive 3 10 14 27
Progesterone Negative 1 7 7 15
receptor Positive 4 10 13 27
Total 5 17 20 42

p>0.05:%vs® P>0.05: 2 vs °.

Ofo| 7|9} KAI-1 EHH wimto| Abmkaby|
5%% 7)1 Mol 48 89¢] T 38¢1(42.7%) A &4 =
e 2L BT, =S WYL IV) o] &3 146] 2 99](64.3
%)M &4 Ee ZAh A7AS EYth 23y ¥rld uE
KAI-1 2 92§08k 2fol7t §19th(p>0.05) (Table 4).

_|=

HAEZA £2H, ZEHAEE 22t KA1 T dhsinio|
ATEA

KAT-1 9 o] &4 EE 4 248 Hole A%
N2ERA F8A7F 2491 15¢] Z 9¢1(60.0%),
2 F8A7F 5499 150 F 89(534%) AL 23t Aot ¢l
AtH(p>0.05) (Table 5).

Westem blot £

ofopi g Moz} gl 17919 = A
Z 36004 A28 Y £4ES AFEnh gz ><4°17} ol
=199 = 8¢(421%) 1A KAI-I 2
ZA Aol7t Y= 17d1= KAI-1 thl 988 Hol= 73%7} 3}
ok §lof o] BAHLE Fog AfolE B th(p=0.0024)
(Fig. 2).
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‘ LN+ ‘ ‘ LN ‘
PC 1 2 3 4 5 6 1 2 3 4 5 6
S-actin “
‘ LN+ ‘ ‘ LN- ‘
PC 7 8 9 10 11 12 7 8 9 10 11 12
295 — — ——
B-actin w— -— . —
‘ LN+ ‘ ‘ LN- ‘
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295 — _—

G-t I — e ——

Pearson’s Chi square, p=0.0024

Fig. 2. Western blot analysis in 36 cases of the breast cancer. Eight

cases of 19 cases without lymph node metastasis show KAI-1 pro-

tein expression at approximately 29.5 KDa, while no case with lymph
node metastasis show KAI-1 protein expression.

PC: positive control, LN -: without lymph nodes metastases, LN +:
with lymph nodes metastases.
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