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= Abstract =
The Expression of c-erbB-2 and CD44 Gene in Breast Cancer

Yong Gui Kim, M.D., Young Jin Suh, M.D., Woo Chan Park, M.D.,
Seung Hye Chio, M.D., Se Chung Oh, M.D., Woun 11 Cho, M.D.,
Jung Su Kim, M.D,, Sang Seol Jung, M.D. and Jai Hak Lee, M.D.

Department of Surgery, Catholic University College of Medicine, Seoul, Korea

There are some controversial opinions on the prognostic value of metastasis-associated tumor
markers in breast cancer. Out of them, the overexpression of c-erbB-2 proto-oncogene or CD44
gene has been debated on their activities in promoting metastatic potential. To determine the
relationship between expression of both genes, and, clinicopathological parameters and disease
outcomes including relapse and survival, 48 archival paraffin-embedded breast-cancer tissues were
stained using monoclonal antibody against each gene product by immunohistochemical staining
method, and the result was analyzed. The positive expression rates of c-erbB-2 and CD44 genes
were 45.8% and 18.8%, respectively. The co-expression rates of both positives and both negatives
were 14.6% and 50.0%, respectively. Except the statistically significant positive correlation
between CD44 and tumor size (P=0.003), the expression rates of c-erbB-2 or CD44 had no signi-
ficant relationship with tumor size, stage, lymph node status, and disease recurrence (p>0.05). In
the positive expression cases for CD44, disease-free survival (DFS) and overall survival (OS) in
months were shorter than the negative ones (5348 vs. 6445 and 6718 vs. 77+5 S.E). And,
the c-erbB-2 positive cases had longer OS than the negative ones (7846 vs. 71£6). The OS of
positive co-expression cases with the c-erbB-2 and CD44 was shorter than that of one-gene
expression ones (666 vs. 75+7). So the OS result observed in the expression of c-erbB-2 alone
was reversed in the co-expression study. Though these results had no statistically significant level
(p>0.05), we suggest a question that if there is any interaction or dependency between c-erbB-2
and CD44 expression in a view of disease process including OS. Finally, further randomized
controlled studies are advisable for the reproducible and significant results. (Korean J of Breast
Cancer 1998;1:79~91)
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1989 19 57E] 1991 12%el] Zx fulglo
ek Wit YR YA FEHETH A D
£ ke 3 &, o WelzA e slelE e BHEA
7t £ A -] shedlnt 48l did ez
5t B9 e A J15E [l eIARE
Bl A&AEE TSR, F4F), I=A
Aojod B, vl 2] W7]-AICC/UICC stage grou-
ping), A7 &3 A, A £ o FREE
ojgslol W FE FHegIct 2 FAbe] el
Xolf k242 £k S22 bl Ao gt -2
AE Ahgete] wodazAaery e g of o]
a2 AANE v B4l

2. HAEXSEE HAL

Hehglel] Fellfl 235 4 pm FAE HHE T
o] &ele] =(Fisher Scientific 15-188-52 Pittsburgh,
Ph 15219 USA)E vvE1l, c-erbB-2, CD44 §-X7}e]
Wel] tHet Ade] wg 16 SR
NCL-CB11, NCL-CD44 (Novecastra Lab Ltd, Clara-
mont Place, Newcastle, UK.}E X} A= A8}
o LSAB Kit (DAKO. K0680 Carpinteria Ca, 93013
USA)E A28 imunoperoxidase JAjl+-& o] 8-}
gick. gASAHDACO PLOTI0)E o] Balo] c-
erbB-29} CD44 Axpakalg zhzb 1000, S0ufE 3]
Aol Aeleich <S4 sheb AR Eetol B
sz}l R-oll(Histocleat/xylene) & 60Coll4] 1 271 5
AA 7N AL 35 wHE 3 ALolA 13 yhEa)
Ark F2tgl AA F 100% GFZER A20l4 2
4 23] Aslgdel. CD44 9= ©]4 TUF (target
unmasking fluid-Kreatch diagnostics TUE 9504
Amsterdam Netherlands) & 100 ol}4] 5571 Hx]4)
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7 F ALollA 15 B2F 4] S F71s8ict automation buffer(e]s} +gol-Biomeda M30)& 4
WAl peroxidase 5 Al £ o2 Endo/Blocker Lol 4wl Al vl el gA-AARE
(Biomeda Corp. Cat No. M-69 Foster City, LA AAsl7] Y =AHEN(tissue  conditioner) 22
94404 USA)ell 40CellA 287 #AAZ F 11X 40cellA 283 FAAZ F AAFAE vlsto] 40

Fig. 1. Examples of immunohistochemical staining of protein expression for c-erbB-2 (upper)
stained at membrane, and CD44 (lower) stained heterogenously in cytoplasm andfor near
membrane. The left and right shows original magnification ><200 and <400, respectively.
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Tl 1242 A7k AL Aol 4
3] A & bioting E9) o]xgkAlol) 40el|A 45
7 RHAD & 9&*%‘-"39& ALollA 43] HHu1e)
t}, avidine] -2 peroxidase reagent3 g 7)slod 40
VoA SE2 HAAT F fhpale w 43 Aalaisl
th. chromogen (AEC) £ o g 404 787 o
M F TR AolA 13 Al okduks
S #elsl7l 94 hematoxylin -£-9H(Biomeda M 10)
22 3027 a2 F FRTE Al 23] 4
Aeigich. #3903 FH42 AL 27 13) A
H F gilo| =y Geltold A-gale] RAfelE |
gk crerbB-2v AEAQ JHf{-Fell FHgle] AE
woll 71217 ZPo 2 AR Mo AL
10% o149 Z-goll ofAos DEsivh CD44E
SHA|ES} AEA wukgdo R FLw o] JAS
HolAv, MEa o kg whl AEE AL
7h QA SEAlES] 10% o) de F-fell e T
F&leick(Fig. 1.

3. 84 A2

AFE Ezle] oo}l ABAIEE IBM 486-5X
HAFE oA SAS 571]3' #18l(version 6,04y ©] 8-
sto] EAsch BEEE Adete] wipzhe] 4
A HFod 9o Chl-square WS- o] f3lglen,
A FEH A2 Kaplan-Meier method E o &&le] 1 3
A4 H 1 Logrank test® 7Eslgdv) <, HaAdE
Fil ¥ e X SPSS program (window-2- version

7008 Agslgich

£ o}
1. ALY &Rl B

AAZEAL 48750l tiRE W 5 7|8 699 WY
ofglon, Zold oidl.2 204 2L 71492,
W7l stage Maz} 714 BvH39.6%). e} gl
Hojx ool 256, FAde| 2342 vl F
712 5 139e] Aslglen, qtel Apta 7§
= 186l(37.5%)%ch AR o Fo] Ha #

2 77 7elg.en), 1 Slol 2, WYz Solg)
t}HTable 1).

2. c-erbB-22 CD442| &1} QAHHD|XIE

c-erbB-2¢} CD44 {4749 chapdalg - 22
45.8% (22/48<])), 18.8% (9/48cd)ic). =AY Ao)
=, cerbB-2Y SAMEE 9] 7390l ckAdel AeN
v} gEgkar(16/264] v 9/224)), CD44 gkAdulE 9]
AgollA A2 A-5He} ¥ gakel6/9¢ o 19/39
o). Zzelvh 2wl Qe R ohviich Anie]
7R Fofchilol W 2 w2yl BEE HSch
AR 5 & fAAT g A 354%
(17/48od), 7 HA2 BF sl A9 14.6%
(7/48el)3d=Hll, o5 FAEe e} vz W g
ZZ2Ao] Ael2] &v] 9lv HHALL HolA gkl
(Table 2). k9] 377} <575 CD442) w1582
Eof o]F Aol &u] 9lv AFATT lReh(P=
0.003)(Table 3).

Table 1. The distribution of the studied population

No. of cases %
Total panent 48 100
Age (year)
29-39 14 29.2
4(-49 15 313
50-59 14 29.2
60-71 3 10.4
* Stage
I 6 i25
IIa 19 39.6
b 16 333
Iila, b 7 14.6
*node
Negative NO 23 47.9
Positive N1 20 41,7
N2 3 10.4

Recurrent 18 375

Mean Follow -up 69.9 months (range from 56~

93 momhs)

* stage and node, from american joint committee

on cancer and the international union against
cancer
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L 2o (57.1% ol 647%) FAIEA gJu)=

$lgich(Table 4).

A 2L F 37.5%04 We] aphg Bgich
cetB2e] WRE Aol i Ae wing L TOK UMM YER
Hoi, 2ol gl 7392 31.9% ¥} E9koL} ¢n| CD44 il & K AL FuaEg

= FXE of) CDadoll A = okauls A (disease-free survival)¥ A& (overall survival) &
7t ] oMol Apthgol Fw(55.6% 22t S3+8(EF LA MYA 67+8MY R v‘é‘%
33.3%), FHEEE S9wde] A 7} ot g 53 gAgol vlel gkl c-erbB-29] A,
(66.7% tH. 44.4%), o] HA] 2]n|gl= = ol FHAEENANE o 24 WE A9ol4] vty
ok ¥ AR FAE (co- expresswn)dr Ap-g-2| 3, AEEANA e LG B 3R Sol A oA
Bl el A FAlA R 9] Aol ghrbAlgh u o] 4Bk o AFEZR) FA vhebgel(7148
3 ARt Abgo] E31429% o] 353%), & o, 7818704). e olF2 FAPIAoR ov|

3. FEA W2 yae

ok r_ﬁt

Table 2. Gene expression and their relation to stage and node

Stage Node
Gene expression - -

I{n=6) 1IIa{19) IIb (16) IIa, b (7 Negative (n=23)  Positive (n=25) %

c-erbB-2
(+)(n=22) 3 9 6 4 13 (59.1) 9 (40.9) 100
(—)(n=26) 3 10 10 3 10 (38.5) 16 (61.5) 100
CDh44
(+)n=9) 2 3 2 2 3 (33.3) 6 (66.7) 100
(—)(n=39) 4 16 14 5 20 (51.3) 19 (48.7) 100
co-exp
0 n=24) 3 9 9 3 10 (41.7) 14 (58.3) 100
1 (n=17) 38 6 2 10 (58.9) 7 (41.1) 100
2 (n=7) 2 2 1 2 3 (42 9 4 (57 1) 100
{n/48) *NS *NS

* NS, non-specific in chi-square (x %) test (p>0.05); co-exp, co-expression of c-erbB- 2 and CD44 0 no
expression; 1, one gene expression; 2, two gene expression.

Table 3. The relationship between tumor size (T) and gene expression

Gene expression T<2 em 2 em<T<5 e¢m T>5 cm ngmﬂcance
c-erthB-2
{(—) 6 18 2 p>0.05
(+) 5 10 7
CD44
(—) 7 25 7 P=0.003
(+) 4 3 2

48 mo ps /o
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Table 4. Disease recurrence and gene expression

Gene expression Recurrence (n=18) no-recurrence (n=30) % *p
c-erbB-2 >»0.05
(+) n=22 7 31.9) 15 (68.1) 100
(—) n=26 11 (42.3) 15 (57.7) 100
CD44 >0.05
(+) n=9 5 (55.6) 4 (44.49) 100
(—) n=39 13 (33.3) 26 (66.7) 100
Co-v;-,xp)r >0.05
0 n=24 9 (37.6) 15 (62.4) 100
1 n=17 6 (35.3) 11 (64.7) 100
2 n=7 3 (42.9) 4 (57.1) 100

¥

% probability in chi-square test; ' co-exp, co-expression of the c-erbB-2 and CD44.

Table 5. The relationship between gene expression and survival by Kaplan-Meier method (log-rank test)

Gene expression No. of patient  disease-free survival (meant#*S.E) overall survival {mean+*S.E)

cd44
(+) 9 5318 678
{(—) 39 64+5 7745
c-erbB2
+) 22 5945 7816
(—) 26 5947 71+6

/48 Ns' Ns'

* 8.E., standard error in. months; ! NS, non-specific in Log-Rank test (p>0.05).

—4—c-erbB-2(+) —®c-erbB-2(-) —4— (D44 (-) —=—(CDdq (+}
— i —_
2 g
S 0.9 =
E 5
g 08 g
s o7 "
% = —-ww
o 0.6 § 0.6 +
0 25 ] 75 100 0 25 50 75 100
months months

Fig. 2. The overall survival cutve according to c-erbB-2 and CI44 expression (Kaplan-
Meier method). (+): positive (—): negative expression,

= X ohglvkTable 5, Fig. 2). 5. REXC] SALND NES

¥ Az F WA e FA B5-E Y
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Table 6. Co-expression of c-erbB-2 and CD44 gene and survival by Kaplan-Meier method (log-rank test)

Gene expression No. of patient disease-free survival (mean+S.E.*}  overall survival (mean +*S.F)
No gene expression 24 6017 72+6
One gene expression 17 36+5 7547
Two gene expression 7 54110 66+6
48 ns' Ns'

* S.E., standard error in months; t NS, non-specific in Log-Rank test (p>0.05).
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Fig. 3. The overall survival curve according to co-expression of c-etbB-2 and CD44 genes by
Kaplan-Meier product limit method 0: no expression, 1. one expression, 2: two expression.
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=
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Fig. 4. The overall survival curves according stages to (Kaplan-Meier method).
5ol o] & Aele] FHAFE L vlalgl oL (56 & AERE Hor) B3] 3 SRS ey A
=

15, 54£1009), obF A2 et gL 73560 ek o 9719 2] HolZ HYIrk66:£6 ) 757N

H770Y) Rehs ughe) &gl glo), SrbA & ). 22t olF FA7} rIYE 4EE opygir)

A LG WHY A9 7 99 BEEHG % (Table 6, Fig, 3),
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6. 37|, ATFHO0|, HIet YEF

B oo Fale ek A E2ee 7
AEEH AFE BFNA uigles Aol & Byrk
Z, Foko] m17]7} F<rE(P=0.0256, 0.0150), H9}3)
=3 Ao|rt kAW 7-5(P=0.0358, 0.0014) il
W77} AYDFE(P=0.0002, 0.0001) AESo] &
gkti(Fig. 4).
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et BBl iy 9] A 8E ofe] olF
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ek A Hol|fF, olAERA T4 T2
AzdlE 49 EAfel s, kAl ko] 727], 1
B2 AghgA|e) 7] Selah Y. tie], dx)
02 ghellA] efFelA i gl EAAERE ATE
23k, Fokabd fRAkel gk ol g
A AHEEo] Bz o[ FQAEA Y 7leidE B
ol FaL girt. o|gldl FYBHEAAE o] & 7
= obakAle) aojgltol] oigh AtE AEE A,
FE FudllEe, 7Ee] 2EA g ey
ol Blgo] Azg HaygFe shig] F3xtaiel
gt Awle] 7bEAE AR & 5 Slo] F5o] 5
it qleh _

m A Fokel Aol ojEthAlE AHXE F33
Weldeldhs nged, TFAFE FToledaet 4
N AE, WA Z 3)5-0] %L 7| A7 FE)
A o} A3 L] 8.4 e dvka sk,
LT E7|(homing)el} Fojal= o] 3} 59
Sk Al 2R 2B (el adhesion molecule)E 2+
EE CD44 FAAE Yy} whg g2, gl
AEA FNFHEA W Sol He=d e
ale], glazgle] sh-gFell fAado] gL, CD44-E sl
2= non-Hodgkin’s tymphoma oll&l+ &2 83 el
=rb Hrleks ol37t Bgulvia sigid e 2
AEeA] HAoll s, 158 dAllefl 3l CD44
FAA el 570] KA AL 22 (extra domain)e] FE
ek, o] &L 19/M9f exond YFRAE gl By
Ao, 2] PG adlEer Bl 2

so] chef3l HE(CD4dv) & Thaol Hicki &glx-
B2 A Lol CD442] FFH(00 kdyo] WA=} 1
A (140-160 kd)-¢- Al AEollA] whzdEl s Qb
o] & 150 kd®] Aol Rl HghAl Tl ] F
Zkslo] Jehledl, 285 E 98-8 deke siglvk
9 cD449) wielo] FokA|Ee] MolAdeke)
o] glrki= ¥} AAHAQ S, Gunthert F¢] <
Foll A, vl |4 F A ML) CD44vE BHEE
¢DNAE F]A7H Aol YA g Ashels Wl
Aol Dall & exon v63 o] L3 CDa4l
o] wdtolly FAMEA AT We] A
gkokon) GuiohAlEe] iRl A wlofae=] bk
qAa ol wige] wigle] PAFGITI(192140]), HY
AFEo A Bt Grighd ol o ¥ o] Wt
dejghn B Culy S AZWY AT
£ o189 WG vitro) EellH CDdvE Tk
3= %ol hyaluronanil Agso| F7kslar o]
# shash Aok o, of WAE Sl
AeAe FuAZca g B d7ely
CD449] kAIE 82 18.8% (9/480l)F Kol H]x
& 27102 154 Heikki 52| 16% 9k B89
d*?, } 5-& o3 Aol nj} 3ukAlZ 1}ro} 430
Z 1015 Aglsln Rl ofAe| vigheba 3191
. el 5e Biler) 4 gAY 2ANE B
o] H& 7ok HARIZA Hfro] U= Afoll 7
oA 9] i AE Kol THEHQ =Akdwt <A
o] lvkat slgiv}. K QdToll4] A=A Helrt e
73Sl kg ukE go) 66.7% 2 242 7-%4] 33.3%
B ko, 8 AzREe] adTellxet g EA
84 ou|E glgdvk mgh 7 WEE g 3le
Bol, glddz]e] Zlsde] whde] Frle} Halo] gl
vhar 8wk o] Az Aoyt e, 1}, FU
9] ZI|7} SIS Wl Eo] Sl A& %
xJslgiel. ¥F 58 CD4d2] ey el wh) fn|
Qe S AYFEES] Aold Hdcks sl B A5
oflA CD44 kAdulsie] 739>} We] Afh-go] EaL
AER FYAEFe] TR FeEe et
ouf, el A ofylen, o[FZ Heikki
Sol, CD4a ¥ F27 Q) 2ok dale] qiatolE
sl SPA dlFQAR A AEE Kol
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