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Expression of p53, c-erbB2, bcl-2, Cathepsin
D in Infiltrating Ductal Cancer of the Breast

Hee Joon Kang, M.D., Sung-Won Kim, M.D., Yeo-Kyu
Yun, M.D., Seung Keun Oh, M.D., Kuk Jin Choe, M.D.
and Dong-Young Noh M.D.

Purpose: Most treatment decisions for breast cancer pa-
tients are based on an assesment of prognostic factors.
Tumor markersB (p53, c-erbB2, bcl-2, Cathepsin D) have
been evaluated for their prognostic factors and many studies
suggest that these factors as assessed by immunohistoche-
mistry (IHC) may be helpful for treatment decisions, while
the risk group for high relapse can not be discriminated by
single tumor marker alone. In order to obtain useful
prognostic information, several tumor marker expressions
must be combined and weighted.

Methods: The expressions of ER, PR, p53, c-erbB2, bel-2,
Cathepsin D were detected by IHC on paraffin-embedded
sections from 449 primary breast cancer patients treated at
Seoul National University Hospital between January 1996
and December 1998. In the present study, tumor marker
expressions were analyzed along with conventional clini-
copathologic factors. Additionally, correlations between var-
ious tumor marker expressions were examined and com-
binations of tumor marker expressions relating pathologic
parameters currently in use for primary breast cancer prog-
nosis were investigated.

Results: ER, PR, bcl-2, Cathepsin D expressions were
related to smaller tumor size and PR was related to less
axillary nodal involvement. ER, PR, bcl-2 expressions were
related to good NG and HG, while p53 expression was
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relatedto poor NG and HG. ER and PR expression were
related to bcl-2 expression, c-erbB2 expression was related
to p53 expression and c-erbB2 expression was related to
Cathepsin D expression. ER —/bcl-2— was more prevalent
in NG 1 and HG Il tumors. ER+/p53— and p53 —/bcl-2 +
were more prevalent in NG 2/3 and HG I/ll tumors. p53+
lc-erbB2+ was more prevalent in NG 1 tumors.
Conclusion: Combinations of tumor marker expressions
ER/bcl-2, ER/p53, pb3/c-erbB2, p53/bcl2 provides more de-
tailed information concerning cancer aggressiveness. (J
Korean Surg Soc 2001;60:592-599)
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T& Aste] =g ojof sl olz|3t =3t W F
] Aekzel ZA o 24 Cox regression hazards model 3
regression trees®] WM Fo| gt}
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2 7o deiA YA daHe 543 Ao vl
vhFstAl Bk 2 fell A3 REH R 220
2 e olFUA £ WpEel 271 9 Askgza A
o] AelE Gulele] FokdtA ol ol# S el Holgl:

T

ad}

A 517 Wl o1% F U ARE & A 7 AA
t Foel el FPA S4S MY F U
FAREAY FHEARE D22 W) o] 5 FFEA

A5 = p53, c-erbB2, bel-2, Cathepsin D %
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A9l 54 ¥ Aolt AEE ALsA ] ol
Wb B ATE FHEAA A B PLES
PN A8 Yok SR LS &
BAE Lohfo] Fet Al g ol FE vyeb
S WA 4G 7 AL SHE 5
N FFEATY £ 27 A o] BHolr

TR
1 oHy

19961 19EE] 19984 129744 ASoietangd oul
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AEA PFoE A Wkn AR PolA AA A
& A gob Epol e FoF EARS] Welx
A 3hetai o] b5l 4902 Do g 7} Haje) o
FA%AG YRz A4 BIAS goR AEE &
Hahelet

& AAN &= ethanoli T3 7). 5
2 A1, endogenous peroxidase activityE A A|s}7] $]s}o]
0.3% hydrogen peroxide 2 >]2|gtt}. Phosphate buffered sa-
line (PBS)E A F AAE o]&sle] AAE Aelgieh
stetgle] AAE =7 AAE ST WellA microwaveZ
ZAE & =742 Ho]ujaL, endogenous peroxidase EH4]

S AAE 7] Ysled 03% hydrogen peroxide® HF-2-A] 71
¥ FHTE Aol At AR QLA E AL
o AZollA] vEEAIZIh B oA AgE I A
2 p53 (DAKO-p53, DO-7, 1 :503]4]), c-erbB2 (Novo
Castra Co., 1 : 1003]4]), bcl-2 (Novo Castra Co., 1 : 1003]
A1), cathepsin D (Novo Castra Co., 1 : 2003] 4)& A-£3]91
t}. ABC (avidin biotin complex) 9342 A]3§gt % PBSE
A& skl A8 2 peroxidase-conjugated  streptoviding
Agsto] Ageld WHSAZl  PBSE Aolul ¥ DAB
(3,3-diaminobenzidine tetrahydrochloride) & o3 AH&}-o] A1.20]|
Al vbeA 7l & =542 AEt) HematoxylinQ &tz
Qdafstel ez ek

el zA s ae] B8 7} Sojol= B Ak G
ol dasl SAES HA QAT oig v &2 Aol
shslolch. W el =2 3)skod A 734,].‘_-. 31419 oA E
22E WA osle] I %th. ER, PR» p53
0 s A48 ASE 2R AR 3
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s}od chi-square testt} student t-testE Z A3 AL}l
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Table 1. Clinicopathologic features and tumor marker expressions

n %

Age 50< 287 64
>50 162 37

Size 2 em< 160 36
>2 cm 289 64

LN Negative 248 55
Positive 201 45

NG 1 185 41
2/3 264 59

HG i 259 58
I 190 42

ER Negative 205 46
Positive 244 54

PR Negative 267 60
Positive 182 40

p53 Negative 225 50
Positive 224 50

c-erbB2 Negative 233 52
Positive 216 48

bel-2 Negative 192 43
Positive 257 57

Cathep D Negative 38 20
Positive 150 80

Ng = nuclear grade; HG = histologci grade; Cathep D = cathep-
sin D.

Table 2. Primary tumor size and thmor marker expressions

Parameter Mean primaty tumor size p-value
LN (—, +) 2.63+1.65 3.42+1.90 <0.001
NG (1, 2/3) 337+2.03 2.71+1.57 <0.001
HG (I/11, IID) 2.72+1.61 3.35+2.00 <0.001
ER (—, +) 326+2.07 2.76+1.51 0.003
PR (—, +) 3.16+2.03 2.72+1.37 0.01
P53 (—, +) 296+1.70 3.01+1.91 NS
c-erbB2 (—, +) 3.03+1.65 2.94+1.96 NS
bel-2 (—, +) 328+205 2.77+1.57 0.003

Cathep D (—, +) 388192 290+1.54 0.001

NS = not significant.

2% 9 th(Table 1).

) FYSAO J7|9 SLEXX LA A

)

4 Aolvk YR 3 NG 1 % HG Q) FollA
urzeko]l 777} ¢-oshAl 7o (P<0.001, P<0.001,

P<0.001), £EF A A} = ER, PR, bcl-2, Cathepsin D2] ®t

Table 3. Lymph node metastasis and tymor marker expressions

Parameter Mean metastatic lymph modes p-value
Size 2 cm<, >) 1.26+2.93 3.86+6.84 <0.001
NG (1, 2/3) 3.72+6.30 2.38+5.54 0.018
HG (11, 1I0) 2.25+5.05 3.86+6.78 0.004
ER (—, +) 3.35+6.80 2.58+4.99 NS
PR (—, +) 3.41+6.81 223+4.12 0.036
P33 (—, +) 2.47+5.15 3.40+6.53 NS
c-erbB2 (—, +) 3.05+6.63 2.81+4.99 NS
bel-2 (—, +) 3.19+6.15 2.74+5.70 NS
Cathep D (—, +) 3.18+7.55 2.75+5.66 NS

NS = not significant.

ol PUEF 2719 T JRUAE Hof F9)
o Zze) EAA FYARE ARFFe 277 A
P=

3) oIl ZH MO|MEHQt ZSLEXIA} Ldintol Az
ZHA|

YukEeke] 37)7}F 2 em o]A¢l T3k, NG 1 9 HG III
Ql TollA Holxl RxAC] A7t FosiAl Bkow (P
<0.001, P=0.018, P=0.004), PR 241l 7 S0l Ao]= &
ZA AG7t Bo}(P=0.036), t}E ZFF A ] ul
A7} Holdl P=ZAL MNeete Fog AdAATE 3E
A @krh(Table 3).

4 Ho|sty S41 SSEX|AL L0 AEIHA|

=z
<
A

AEFEe] 2715 2 eme A7l -
uw] 2 cm o]3}2l 7390l Cathepsin D 9¥AlQl 7397}
OLHP-0034), THE FFEA A WA TS JTHA
DA ehgken] WZA Aol F¥o) wE 77te] Fo
EAA e ARBAe BAE A ekskeh TR
A

fru
—n
M
o

A} % c-erbB2, Cathepsin D&} NG, HG®}9] AddA|+= I
ZE A koot NG 2/3¢] 7% ER, PR, bel-2 oAl 7
97} BEQFI(P<0.001, P<0.001, P<0.001), p53 2kAQl 7

27} NG 191 73-$7} ®&9keh(P=0.005). ER, PR, bcl2 kA
ol 4% HG Y1l %7 w9ka(P=0.001, P<0.001, P<
0.001), p53 %kAlel 739 HG 111el 733ko] 9%l thH(P=0.056)
(Table 4).

5) ZLEX|X} LEzZio| 452
bel-2 FA4Ql 7ol ER, PR A 7571 wWokem (P
<0.001, P<0.001), p53 okA4Ql 7S cerbB2 ool 7S
7b got 7 FEAAZ = o AABATE HEE AL
(P=0.002), c-erbB2 kA1 ul] Cathepsin D %Al 7397}
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Table 4. Pathologic parmeter and thmor marker expressions

Tumor marke ER PR P53 c-erbB2 bel-2 Cathep D
+% +% +% +% +% +%
Size' <2 cm 58.5 44.7 50.0 51.9 62.5 88.9%
>2 cm 52.3 38.3 49.8 46.0 54.3 75.2
LN  Negative 53.6 40.3 48.4 48.8 56.9 82.1
Positive 55.6 40.9 517 47.3 57.7 76.3
NG 1 355" 28.47 57.8% 524 43.8 76.5
23 67.7 49.0 445 49.4 66.7 81.9
HG I 68.2" 50.8%* 459771 49.4 66477 81.9
I 35.6 26.6 55.3 46.3 44.7 76.4

p-value * = 0.034; ' = <0.001; T = <0.001; ¥= 0.005;

Table 5. Correlationvetween tumor marker expressions

= <0001; " = 0.001; ** = 0.001; T

= 0056; T = <0.001.

Table 6. Er/bcl-2 expression and NG, HG

p53 c-erbB2 bcl-2  Cathep D

Tumormarke % % % %
ER — 50.7 45.4 35.6% 769
+ 49.2 50.4 75.4 81.8
PR - 51.7 46.8 4227 832
+ 473 50.0 78.6 75.9
p33 - . 409" 5877 745
+ . 55.4 55.8 83.5
c-erbB2 — . . 53.2 71.6%
+ . . 61.6 86.0
bel-2 — . . . 76.8
+ . . . 82.1

p-value * = <0.001; ' = <0.001; T = 0.002; *= 0.015.

gol o] F FAA Zroll® ko] oA} mgﬂowr
(P=0.015). &1} el A] ZFEAA ol I3 A
BAZE BAE A ASkch(Table 5).
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7} wkokrhp= 0037)(Table 6).
(2) ER/p53 L5 NG, HG: ER¥} p53 a2 a3
A7b PR A FRAAG F A FEEAA BF NG Y

NG HG
1 2/3  p-value III I p-value
% % % %
ER— 58.1 419 <0.001 404 59.6 <0.001
ER+ 26.7 73.3 724 27.6
bcl2— 542 458 <0.001 453 54.7 <0.001
bcl2+ 31.3 68.8 67.2 328
ER—/bcl-2— 669 33.1 0.001 346 654 0.037
ER—/bcl-2+ 425 575 50.7 493
ER+/bcl-2—  26.7 733 NS 68.3 31.7 NS
ER+/bcl-2+ 268 73.2 73.8 262
NS = not significant.
Table 7. ER/p53 expression and NG, HG
NG LG
1 2/3  p-value Iy I  p-value
% % % %
ER — 58.1 419 <0.001 404 59.6 <0.001
ER+ 26.7 733 724 27.6
p53— 347 653 0.005 622 37.8 0.056
P53+ 478 522 53.1 46.9
ER—/p53+ 61.5 385 NS 375 625 NS
ER—/p53— 545 455 43.6 56.4
ER+/p53+ 358 64.2 0.003 667 333 0.065
ER+/p53— 185 815 774 22.6
NS = not significant.
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Table 8. p53/c—erbB2 expression and NG, HG

Table 10. c-erbB2/Cathepsin D expression and NG, HG

NG HG NG HG
1 2/3 p-value I/ I p-value 1 2/3 p-value III I p-value
% % % % % % % %
pS3— 3477 653 0005 622 378 0.056 c-erbB2 — 37.8 66.2 NS 55.6 43.8 NS
p53+ 47.8 522 53.1 469 c-erbB2 + 449 55.1 59.3 40.7
c-erbB2 — 37.8 62.2 NS 55.6 438 NS Cathep D — 50.0 50.0 NS 553 447 NS
c-erbB2 + 449 55.1 59.3 40.7 Cathep D+ 41.3 58.7 63.3 36.7
p53—/c-etbB2— 353 64.7 NS 60.2 39.8 NS c-erbB2 —/ 478 522 NS 609 391 NS
p53—/c-erbB2+ 337 66.8 652 348 Cathep D— ’ ' ' ’
534 /c-erbB2— 41.0 59.0 0.081 51.1 490 NS -erbB2 —
p33-+/ce c-erbB2—/ 397 603 603 397
p53+/c-etbB2+ 532 46.8 54.8 452 Cathep D+
c-erbB2 +/
NS = not significant. Cathep D— 533 46.7 NS 46.7 533 NS
- +
c-erbB2+/ 024 576 652 348
Cathep D+

Table 9. p53/bcl-2 expression and NG, HG

NG HG
1 2/3 p-value III III  p-value
% % % %
p33— 347 653 0005 622 37.8 0.056
pS3+ 478 522 53.1 469
c-erbB2 — 542 458 <0.001 453 54.7 <0.001
c-erbB2 + 313 68.8 672 328

p53—/bcl-2— 212 78.8 <0.001 75.0 25.0 <0.001

p53—/bcl-2+ 53.8 462 44.1 559
p53+/bcl-2— 424 576 0.081 584 41.6 0.081
p53+/bcl-2+ 545 455 46.5 535

NS = not significant.

HGe} HAs| #eo] o Q& F 7HA FUZEAAE
Zgrsto] Bl ER+/p53—<l 735 NG 2/3¢] %97} v&
73K} NG2/3°l 97} w9k o (P=0.003), HG 1/1I9]
3=y 2 Aol 3 9l vh(P=0.065)(Table 7).

&) p53/c-erbB2 881t NG, HG: p539} c-erbB29] uhal
< &9 BHAE FRE AL p539] W NG U HG
o W3] Pl Hodwdl o] F A FUFEAALE
Zgrste] Bl pS3+/c-erbB2+ % uwlf vhE 7 -F-oll H]s}o]
dl5wo] VHE NG 18] Z-57F w2 Zdako] #E=
(P=0.081)(Table 8).

@) p53/bcl-2 W NG, HG: p53¢} bel2:= ‘]'5&7‘4_’7-'“
£ UeH A= S AT F kA FFEAA 25 NG ¥
HGe} A8 ABPAE Holx el 7 7}X1i Z3}
3Fo] B p53—/bel-2+ <Y w] NG 2/3 9 HG /gl 797}
Z+ZF 78.8%%) 715.5% % thE 7ol vlslo] slEF B =
ATFo] £ 797} BYrhP<0.001, P<0.001)(Table 9).

NS = not significant.

(5) c-erbB2/Cathepsin D &5i1} NG, HG: c-erbB29}
Cathepsin D= k9] AAA17} A&= 9= 22t 7
1 NG W HGSH] 4a7AE HolA shgkov] % 7}
A9l FHEAA] 23S NG} HGoll B3 F ¥ Al
3 e HoFA gigkth(Table 10).
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e QLA e @Al 88 5 de 7 A
& dlFQlAtolet. wit A=A o7k g 7% Aol
HzA e Alpek FARE T A A 8 A
Eohs wlHRATE vk AEEde] A7l A=A Aol
7h sl sk fAkelA T ARk QA &
T Qlow, A e A7]s Aeold FZA Aee
Fo] ARRATE Qekar FEA Qe ol o] f2A
Rosen&-(3)2 FFo] o= A% AepA = FFA|Ee]
Hol & 7S 5 gl AA7t slo] J=A Hol g A9
= 44 X‘vlo;al wol s F4e 277t
S7hsbAl HHl Sz e Xé FHHo] FrketA "o

2 xgzomx}%A *J Fgog FFo
Loy 42l 43 5 el A4S o 4

B ATIAE QuERe] 279 PZA Mol
HIRAZ AR, Y24 o] o129 BR, PR
5 %—%Jﬂlx} W fobe DAL ok Hasa gl
L), MittraS(2)2 N9} ZA Aol *LEHL kel A
Yoy oz FPAAA AFolr] FFEARE hE
FA o ool Jg AT F ’5} EP 2 alel
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A PR 2ol sk Aol8 229 A7) S
o7 SIQIAT PR 30l W UZA Ao] $7
| e FUEAASL BZA Aelstsl BAL BAAA

=2k vl a2 At EHA
A& OIE}T‘:— Zw oA Aol AR
| oAbl oslo] HFo]
AgHQ i}% 2 X3k AoE dHA 9
3,45 73 HEAAE e B3se HAL 54
ol Al 73t ol $eizteta A7E Qlow B AT
of| Al FokE3lEel ojFAxtzA ] 7 E AA
th(1,67) £ AFoAE e A5g 2H s Y A
Aold =zA o] s 9 T4 2717} Frkskeke A
HEE F den 2 dFddA s FEEAAS] 2
uE Fdo] A $A4E deH
ko] <l 3gict
Cathepsin D mRNA+
ofste] o whao] =4
(8) & olo] 1 A Ql Cathepsin D= o|=ERZ A ¢

wot 225wl v

GHlol A E || A o] AEZ A
o
=

slo] EulE= gh s giels Aol dHAA =
1:]- A gl o] thufAL gty 2 E 9 Hol| uh-EstE EAA}

£ 27 SE = 4 o7 AFE AR o] shufA o] fFriet
xﬂi—zroﬂxi AR Z A AEEAT} =20 2L}
A3 A Felasea Axe] 7AS LR
A Fke] AT Aololl BAY Aolete AFAIF
Cathepsin D& F¢ollA] 7]E9] ol #Q0Akeb= vhE B
Aoz Agsls dFAREA A7} o FoAAA 33
t}.(9) Bolufer5(10)- Cathepsin D] WF&l-2 7] 7} EL.:_,
zzlrﬁr‘:ﬂ U Zokel 7 S-oll BhdEm, ER §

Z rlo

= 3APE glet ERdll ofste] A== ps2¢t ulz,j, 5
wmm 91 c-erbB29] THrEl T} AT} Qe B
ek 2512 L3t £ AeH, 245FY %
°‘°M Cathepsin D] H}&lo] o 504 o]s}o] of 4 2]

gukel 2l A Hol7} gl Sukel W 2 em o]s}e] Sub

z°‘ﬁ°ﬂ*1 Halo] U Ao Husglom 3EE F§
A F5ehe ARIAE UERA ‘E%%\:h 7 A= A=)
t} Cathepsin D&} th& of| 1257 ARAAIE =4
gk AT55 Westley®} May(11)7} 83 P 4 HAES B3
o oJslm thEEo olFoA ER, PR ©d §39} Cath-
epsin DO] W81 iAI7E glekar P’ii’-, Z2A 5w ¥
A Fo] a7 ARBATE gleka skARE o] &
o] AEZ ¥ ¥ ol ol A= Cathepsin D= HZA Z o]}t
BA7} 98-S Huslgdr}l. Tetus(13) Cathepsin D 4l
T AEd A Het F A zA A WEo] 3z}
dlEE ureddlola 319 o, Ravdin(/4)-S Cathepsin D9}
el d4A ol %ol A3k AFES F9sle] Cath-
epsin D] Walo] odFztel| whe} ZH7} £ of| $0A}ke}

AFAAE hEA AT AS Cathepsin D]
2730l Qo1Al A7) ATk ohE SR} o
uoft & Agekels] wiolel sl o ¥ A42A
A FoAE IAHAE 2 A 7HHEA &
rooin o We Qi) Weshhn sigich. 2 o
TF-ol| A& Cathepsin D&} LA Ho|, ANeF, =2FSH,
FEE A wd §79 AL IE A thehdA
1k Cathepsin DO] &l @38 242 F7]9] FofollA] ul

Ws7l BEle) e AToH: 49 ANE Hol Fu
9o cerbB2 Wl 7= ok A Al7} WA E o] T B
Zoll Sfsto] o] MWAE B AR A7)
+ Cathepsin D] o]FHQl B5& Hol Fa ek £ <
Foll A AZ ABPAE Ho| Cathepsin D/c-erbB22] %
Foi & vl Aldd dead 2855s gotid 39l
ouh ¥ A EFEARES 2GS olvlol vlgk AU
AEE FA Fkelch

C-erbB2+= tyrosine kinase activityS E3F A|E2] A &A
2 A Al ot AlEZA13F WA BA7F P, cerbB2
o a2 el Al B3 o9k o] e AL
2 AztEjojA 3 ok =55 A A7t gAY
1~37074A4 Aol7} &elxl Sukolola] o] huldo] ukal
Hole wl oAl$7 e Hasiglon 647“77}1]“ oy
SRz 4 O BEow PUd dlFE el &
FEAAE AT QA= %3]":]'-(15,17) Paik 5 (18)
corbB7l Sl gueke U 245 U s=E

2 bl et &
MWy
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