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Background : Oncogene expression in Paget's disease of the breast is not well known. To
characterize invasive ductal carcinoma associated with Paget's disease, we studied expres-
sion of anaphase promoting complex (APC) with its regulatory proteins. Methods : Immuno-
histochemical stainings were done with 10 cases of invasive ductal carcinoma associated
with Paget’s disease for APC, pituitary tumor transforming gene (PTTG), cyclin B1, p53, cyclin
D1, and c-erbB-2. The expressions of these markers in Paget's disease were compared with
those in the associated with carcinoma. Results : APC, PTTG, cyclin B1, and c-erbB-2 were
positive in all of the cases with both Paget's disease and underlying carcinoma. p53 was
expressed in Paget's disease of 6 cases (60%) and in carcinoma of 7 cases (70%). Cyclin
D1 was positive in Paget's disease of 8 cases (80%) and in carcinoma of 9 cases (90%).
Conclusions : Breast carcinomas with Paget's disease seem to be distinguished by the
high expression of APC, cyclin B1, PTTG, c-erbB2, and cyclin D1 in contrast to breast can-
cers without Paget’s disease. Furthermore, the similar expression patterns of APC and APC
regulatory proteins in both Paget’s disease and underlying breast cancer support the epider-
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Az} kA2 APC (Institute for Medical Science, Ajou Uni-
versity, Suwon, Korea), PTTG (Santa Cruz, Santa Cruz, CA,
USA), cyclin Bl (DAKO, Copenhagen, Denmark), cyclin
D1 (Novocastra, Newcastle, UK), p53 (Novocastra, New-
castle, UK), c-erbB-2 (DAKO, Copenhagen, Denmark)Z
AHESFATE Mg Z2A 88 442 LSAB kit (DAKO, Copen-
hagen, Denmark)ZS ARE-3ith
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Table 1. Immunohistochemical results for 10 patients with Paget's
disease and breast cancer

Molecular Immunopositivity (n=10)
p value
markers Paget's disease (%) Breast cancer (%)
APC 10 (100) 10(100)
Cyclin B 10 (100) 10 (100)
PTTG 10 (100) 10 (100)
c-erbB-2 10 (100) 10 (100)
Cyclin D1 8(80) 9(90) 0.6934
p53 6 (60) 7(70) 0.0002

APC, anaphase promoting complex; PTTG, pituitary tumor transform-
ing gene.
AJ& Spearman ¥ AlFE Bl YorE oM, p<0.052] 7
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APCE 104 B S EHM T folollA 9Ado|ith Cyclin
Bl3} PTTG 94| 10019 S ER T §ulelo]A] BE oFAS
HOoH c-erbB-2 9A] 10¢] EF %A ukS-S Ho HA|E
AZeh FHker AEE ME 100%9] SX&S Bk p53 o
O

AEW] ool A A (6/10) 01T FHLE TdolA] A
(7/10) el om FAER I} G BFollA ol o7t Bol
fogt FHEAATE AATHp=0.0002, FAAT=0.9129).
Cyclin D1:> FAEH €] 8ol A] ¢F4(8/10) oI R F4%9] 9
ol A §9(9/10) 01t 7 WA BF FAel o7t A
ol BRE I ek Atolol folgk HA= YIATHp=0.6934,
A #AA4=0,1431) (Table 1).

APCE #gske 9% 714 A2 83} 459 E‘E o] @
oA oA WEEE YO, FAE ME w3} I AE
6201]*1 U ZFslal Feleh) o W E it Cych Bl

&) g 7l A MEE] MEHAE A FHEHJYLY, I}
xﬂEHUr i WE 2] AN 3t AEAe] HAo
= A=, %ﬁl AE FE71 Sl AToME tiE Fe
2 3EE PTTG‘—:— 5 71A AEAME FAE A, 3}
AE MZ} FUY MEolA 3k AxHel 7w =Sl
ot 53] Az AHYeE AAEHUTE C-erbB-2&
AE xS} FH AxefMut HAEJY, A o BF F=
AEE 3+ JEZ Zap ddEon dRs AxFdE
BAE A Cyclin D13} p532 27 TAE A2 ek Al
x9 oA A= AH(Fig. 1).
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Fig. 1. Immunohistochemical staining results for anaphase promoting complex (APC), cyclin B1, pituitary tumor transforming gene (PTTG),
c-erbB-2, cyclin D1 and p53 in Paget's disease and associated breast carcinoma. APC, cyclin D1, and p53 are expressed in tumor cell
nuclei. Cyclin B1 and PTTG are expressed in both nucleus and cytoplasm. C-erbB-2 is intensely expressed in membrane and cytoplasm.

(Fig. 1 continued at next page)

APCel 93] Z4HE cyclin B1# PTTG 28$

g galo solslgitt JAE AMESt FrkE fukel A Eoj
q
o

o} o] fAAES B F M EZE MZ $3] YAhe @
Fe Btk B9 ps3 T F oA SAHCE fefsiAl o
Ashs A7E AT HAERS) DA 717 WE Ao &
Aol Sstl, FAE Ak frdek AlEelM HER2, HERS,

HER47} &= 959 49 A EME heregulin-alpha
7} BujEtky &ith o= HER29] 849 Agsle] o|&
sl frdet AEY EFAol FTlet] 7 AR olFsH
e Zolgly Awsiy ok B Apedn IAE Ao}
Eute gl AE A doA c-erbB-27} FAAEQL: C-
erbB-29] #L&H2 Fu §'9 A79 89 A7rt dAse
AAA o]#d M3} o] AFoM A=H APC, cyclin Bl,



322

Paget's Disease

Cyclin D1

His) . O|AkY] . ok20l 9| ol

-

0

Fig. 1. (Continued from the previous page) Immunohistochemical staining results for anaphase promoting complex (APC), cyclin B1, pitu-
itary tumor transforming gene (PTTG), c-erbB-2, cyclin D1 and p53 in Paget’s disease and associated breast carcinoma. APC, cyclin
D1, and p53 are expressed in tumor cell nuclei. Cyclin B1 and PTTG are expressed in both nucleus and cytoplasm. C-erbB-2 is intense-

ly expressed in membrane and cytoplasm.
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