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Background : Cell cycle progression is governed by cell cycle regulators and inhibitors such
as the cyclin dependent kinases (CDK), p27+r, p21"#*<r* and p53. The purpose of this study
was to correlate expressions of p34=2, p27<*, p21*4*°t and p53 with the various clinicopatho-
logic prognostic parameters of human breast cancers. Methods : The paraffin-embedded tis-
sue sections from 102 patients with human breast carcinomas were examined by performing
immunohistochemical staining. The primary antibodies used for immunohistochemical staining
were mouse monoclonal antibody to human p34<*2, p27<#, p21"#< p53, ER and PR. Results :
The expression rates of p34«, p21"*crt and p53 were 29.3%, 40.2% and 49.1% in breast
carcinomas, respectively. In normal breast tissues, p34«, p21"#r* and p53 were not expre-
ssed. The p34“2 was expressed in the cytoplasm of cancer cells. The expression rate of p27+<*
was 29.3% in breast carcinomas and 100% in normal breast tissues, so the loss of p27¢"* ex-
pression in breast cancer was noted. The high expression of p21*#7<* in neoplastic cells was
associated with the p53 expression (p=0.03). The expression of p27<* was correlated with that
of the progesterone receptor (PR) (p=0.04) and the expression of p21"7<** was correlated
with that of positivity for estrogen receptor (ER) (p=0.04) and PR (p=0.04). No correlation was
demonstrated between the mean patient survival and the expression rate of p34*2, p27<*, p21
wartcet and p53. Conclusions : The loss of the normal cell growth cycle by the abnormal ex-
pression of cyclin dependent kinases and their inhibitors and the steroid hormones may play
an important role in human breast carcinogenesis. The p53 dependent p21¥#r* pathway, the
p27<* protein loss and the cdc2 overexpression were important in development and progres-
sion of human breast cancer.
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Table 1. Relation between clinico-pathologic parameters and p34°?, p27<¢", p21W¥Cet and p53 expression in 102 human breast carcino-
mas

p34ce p-value p271! p-value p21WAFicet p-value p53 p-value
No.of expression /total cases 30/102 30/102 41/102 27/55
(29.3%) (29.3%) (40.2%) (49.1%)
Tumor type 0.97 0.49 0.07 0.41
Invasive ductal carcinoma (n=92) 27 28 39 25
Invasive lobular carcinoma (n=2) 0 1 0 1
Medullary carcinoma (n=4) 1 1 1 1
Atypical medullary carcinoma (n=2) 2 0 0 0
Mucinous carcinoma (n=2) 0 0 0 0
Tumor size 0.74 X 0.49 0.32 0.70
<4cm (n=77) 22 24 28 18
>4cm (n=25) 8 6 12 9
Tumor grade 0.06 0.61 0.78 0.07
1(n=11) 6 4 5 0
2 (n=71) 20 22 31 25
3(n=12) 2 2 3 2
Tumor margin 0.94 0.48 0.75 0.1
Infiltrative (n=88) 26 27 35 21
Infiltrative & pushing (n=5) 2 2 2 1
Pushing (n=9) 2 1 3 5
Lymphatic invasion 0.75 0.50 0.13 0.38
Absent (n=76) 23 17 33 22
Present (n=26) 7 9 7 5
Vascular invasion 0.48 0.48 0.75 0.67
Absent (n=96) 29 29 38 25
Present (n=6) 1 1 2 2
Perineural invasion 0.88 0.15 0.82 0.32
Absent (n=99) 29 28 39 27
Present (n=3) 1 2 1 0
Nodal involvement 0.56 0.47 0.68 0.89
Absent (n=46) 15 12 19 14
Present (n=55) 15 18 21 13
Nodal pathologic classification 0.72 0.84 0.08 0.41
pNO (n=46) 15 12 19 14
pN1bi (n=18) 5 7 6 4
pN1bii (n=9) 4 2 2 2
pN1biii (n=9) 1 3 2 2
pN2 (n=19) 5 6 11 5
Extensive intraductal component 0.44 0.44 0.26 0.45
Absent (n=89) 25 25 33 21
Present (n=13) 5 5 7 6
Tumor necrosis 0.24 0.24 0.69 0.19
Absent (n=85) 23 27 34 18
Present (n=17) 7 3 6 9
Distant metastasis 0.85 0.66 0.59 0.86
Absent (n=64) 19 20 27 16
Present (n=22) 7 8 8 5
Tumor recurrence 0.74 0.59 0.21 0.92
Absent (n=60) 19 18 22 15
Present (n=25) 7 9 13 6
Survival state 0.49 0.90 0.14 0.09
Alive (n=75) 22 24 33 20
Death (n=10) 4 3 2 1
Age 0.39 0.66 0.46 0.68
<45 (n=51) 17 16 22 12
>45 (n=51) 13 14 18 15

(Table 1 continued next)
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Table 1. (Continued from the previous page) Relation between clinico-pathologic parameters and p34, p27<!, p21"Fe! and p53

expression in 102 human breast carcinomas

p-value p27<! p-value p21wAricit p-value p53 p-value
ER 0.44 0.44 0.04* 0.74
Positive (n=31) 17 7
Negative (n=51) 16 12
PR 0.74 0.04* 0.04* 0.29
Positive (n=14) 10 0
Negative (n=45) 18 13
Stage 0.90 0.90 0.19 0.69
| (n=9) 6 2
I1A (n=40) 13 9
IIB (n=29) 9 8
A (n=22) 11 5
lIB (n=1) 1 1
*p<0.05.

Fig. 1. Immunostaining for p34* in the normal breast tissue (A) and in invasive ductal carcinoma (B). p34<* are not expressed in the
cytoplasm of normal mammary ductal cells (A), whereas are diffusely expressed in the cytoplasm of carcinoma cells (B).
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Fig. 2. Immunostaining for p27¢** in normal breast tissue (A) and in the case of invasive ductal carcinoma (B). p27*" are strongly expressed
in the nuclei of normal mammary cells (A), whereas carcinoma cells are weekly positive in the nuclei (B).
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Fig. 3. Immunostaining for p21*7c* (A) and p53 (B) in the case of invasive ductal carcinoma. Both p21*#7°®' (A) and p53 (B) are strongly

expressed in the nuclei of carcinoma cells.
27 $#8A(p=074) % ZEAZHE F8A(p=029) L&A
ole] AAAAE BALOE felaka Rtk

p340d92’ p27Kip1, p21WAF1/Cip1 E_=| p532| A°|-j|I:I_J-|I:|_71I
p34 7t EAH U A p27 o] LA 2dE e 83.0%

ST, p3a=v} AR BEE AS p2rio] wE 24
HlEE 653%%0, & pyeh BAAYS A p2r s

2 E HEo] o E9THp=0.07)(Table 2).

pb3o] LHHUE 74 p21™ o] WHEE v 538%0°]
3L, pb3o] LEFA] UkS A p21v o] WEE = HlE2
250% %tk & ph3o] FLEH ojollA o B HlEZE p21"re
o] W THp=0.03)(Table 3).

p34cd02 HE]'?:%IL]— p21WAF1/C|p1 1??]__%, p34cdc2 HE]—?:S:}_;]— p53 %fa, p21
‘WAF1/Cipl 1??]‘.%31’]_ p27K1p1 1??‘].%’ p53 }??‘].g;]_ p27Kip1 \??‘].?J A]-O]Q] )\o}_syd_
A SAFOE F3HA EUTH Table 2, 4).
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Table 2. The correlation between p34°2, p271e! p21"471C! gnd
p53 expression
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Table 4. The correlation between p27¢¢", p21"*C¢" and p53 ex-
pression

P34 expression p27<°! expression
- — p value p value
Negative Positive Negative Positive
p27%°" expression 0.07 p21W4F%eT expression 0.35
Negative (n=72) 47/72(65.3%)  25/30(83.3%) Negative (n=61) 45/61 (73.8%) 16/61 (26.2%)
Positive (n=30) 25/72 (34.7%) 5/30 (16.7%) Positive (n=40) 26/40 (65.0%) 14/40 (35.0%)

p21WACet expression 0.96
Negative (n=71) 43/71(60.6%)  28/71(39.4%)
Positive (n=30) 18/30 (60.0%)  12/30 (40.0%)

P53 expression 0.70
Negative (n=40) 21/40 (52.5%)  19/40 (47.5%)
Positive (n=15) 7/15 (52.5%) 8/15 (52.5%)

Table 3. The correlation between p21"#7°#' and p53 expression

p21"AFeet expression

- — p value
Negative (n=33) Positive (n=21)
P53 expression 0.03
Negative 21/28 (75%) 7/28 (25%)
Positive 12/26 (46.2%) 14/26 (563.8%)
2} CHRAIo| aisiol| WME MES

Kaplan-Meier WH O 2 §¢F 8ixle] 74 AEE2 19 &
odlE oF 9%, 39 Foll= 76%, 519 Foll& 63% Stk p3d ™7}
HHE RS A AZ AL 6071 €0]9a, p34“e7t SR
korS A= 727§90| oW, log-rank HPH(Mantel-Cox)
o2 AAL Al p=0.88, YutatE Wilcoxon ' (Breslow ZAAH
oA p=081, Tarone-Ware ZAANA p=0.83¢|ATHFig. 4A).

p27o] WS A4 Ao BEZ 66710l p27e]
2AENE 7Tl 6971 €0]9dTh log-rank ' (Mantel-Cox)
0 2E p=047, A2 Wilcoxon W (Breslow 7AAH LS. Z+& p=
0.43, Tarone-Ware 7ZAAMNA+ p=0.40°]1cHFig. 4B).

p21arverto] AR QS A9 AF AES 6671LoIAU,
p21"Aerto] W E|A] ks 3ol T07HE ol log-rank
HHH (Mantel-Cox) 2.2+ p=0.14, HAl Wilcoxon 4 (Bres-
low AP oA E p=0.30, Tarone-Ware ZAAMIAE p=0.202
2 R FAE o7t fiek(Fig. 4C).

pb3o] LHES 4F AT AT 5671l FEEA
AUs AgolE 74MLoIth log-rank ¥ (Mantel-Cox)
0 2E p=0.19, HA Wilcoxon W (Breslow test)AE p=
040, Tarone-Ware ZAAMIAE p=029Z EF EA8t7 0] ¢]9]
7F RAH Fig. 4D).

p53 expression 0.15
Negative (n=28) 18/28 (64.3%) 10/28 (35.7%)
Positive (n=27) 22/27 (81.5%) 5/27 (18.5%)

23 Azfeltt, o] el o Ao M E FF ol 7A
H A AzAA HPAAR] AEE HEYH, o FAA
Mze] e o ® Wl AZI7E ok’ AEF7]e] 494
& 278 AAE 9Jste] 2AEHH, o] 2H AAES] 9

o} QUA ol A A TRt o Abeld] A 2
sojgith, MEF7] T GlaAA St
Axe] S 7Mo% AR o4
7 Qitk o] A HAste= oy 2A QAAE FolA cyclint
CDK& MEF7] 28& X8k AAEA T4 At A
o] Utk

cdc2E cyclin A EE cyclin B1#} 234 E o]Fo] G2-M 9|
ol Hofst= AoRE FEA SIth cde2 cyclin A E+ cyclin
B19] R3] 9sjA BA3E 7 CDK 9AA(CDK inhibitor,
CKDol 9Jallr B&Aglgry 2 Ao A= cdc2 mRNAY]
Wy ARl p3dert FHke] 29.3% oA HEE O, A
T AguelMe A wEEA] @it olge AAE EfE
cdc29] FEdo] o AMEE Jyste Hgel e vHE F
4% Atk
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3]sl G EATE Kourea 59 AFoA = A EF
Yzt o= Al dEgoH, 4F A9 A
% AAEAE=, olget Age B AT Aol AR
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A79 thEA AR} AT AN p34r} T Bo] wEH
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CKIE F £7E TR INK4 A<D} CIP/KIP Aol 9l
t}. o] S|4 CIP/KIPE cyclin A/cdk?, cyclin E/cdk?2, cyclin
D/cdkd E§HAo 2Hg-ghc) #2 AAJE o obsel] tish A3+
Ao m2H, p27 TFe 1 o, oY FelA A =
AR} Ao A 1 AA W, FYge] JAE} o T F
23 Jgg v o7 dHA L Yok

p27°7& 1937]¢] ofp|iko B AdE ThlE R 2 GlolA
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AR} 2AHE A7) A9 ¢l mRNAZY W T Ao

r
% o
e N

i oL M
off qo L PN *
10 o i X

o,
Ho

19 o



398

1.0

__ P34 >=5Y
— p34ee<5

0.8 p=0.88

Survival rate

—— - p21wscet >=504
——  p21wicet <50
p=0.14

Survival rate

Survival rate

Survival rate

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

- EEbE - 0128 9f 32

ao
Y C__ 27 >=30%
= — P27 <30%
r | p=0.47
[
1 1
0 20 140
Lb——— A
L, ——— p53>=5%
" __ p53<5%
r 3 p=0.19
1 1 1 1 1 1 1
0 20 40 60 80 100 120 140
Month Q

Fig. 4. Kaplan-Meier survival curve stratified according to the extent of p34< (A), p27¢*' (B), p21"#cet (C) and p53 (D). When the expres-
sion of p34*= is stratified as 5% or more (N=30) and below 5% (n=72), the survival curve of p34°** shows no significance (A). When the
expression of p27¢*' is stratified as 30% or more (n=30) and below 30% (n=72), the survival curve of p27*' shows no significance (B). When
the expression of p21"47Cr! s stratified as 5% or more (n=41) and below 5% (n=61), the survival curve of p21"r" shows no significance
(C). When the expression of p53 is stratified as 5% or more (n=27) and below 5% (n=28), the survival curve of p53 shows no significance (D).
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