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Significance of the Expression of p27“*' Pro-

tein in Human Breast Cancer

Chan-Yong Kim, M.D., Keun-Ho Yang, M.D., Byung-Noe
Bae, M.D., Ki-Hwan Kim, M.D., Hong-Joo Kim, M.D.,
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Purpose: p27""" is a member of the Cip/Kip family of

cyclin-dependent kinase inhibitors. It binds to a variety of
cyclin/CDK' complexes, inhibits kinase activity and blocks the
cell cycle as a negative regulator. Reduced p27"" expres-
sion has been reported to be a significant predictor of poor
survival in numerous human breast cancers. We executed
p27“"" protein assay in primary breast cancer and compared
these result with known prognostic parameters.

Methods: Immunohistochemical assay was performed on
tissue microarrays from 183 patients with breast cancer to
evaluate the biologic and clinical significance of p27**" ex
pression.

Results: Decreased p27°" expression was significantly
associated with clinical stage (P=0.027), low nuclear grade
(P<0.001), high histologic grade (P <0.001), high score
mitotic index (P <0.001), increased Ki67 labeled index
(P=0.006) and negative estrogen receptor status (P=0.0024).
In survival analysis, p27"" was useful to predict disease-
free survival (P=0.0106) and overall survival (P=0.0154) of
the patient after surgery followed by chemotherapy or radi-
ation therapy.

Conclusion: Reduced expression of p27"" protein was as-
sociated with biologically aggressive phenotype of breast
cancer and was an useful to predict patient outcome. (Jour-
nal of Korean Breast Cancer Society 2002;5:291-297)
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T 913,(6,8) p27°P'-e 1% Cipl/Kipl-oll
A Qg ALty BaE s gleh(3-8)

p27°'2 G17]oll Q4= AEL} transforming growth factor
(TGF)-p AXE &k AZEodA SA AR 2479 J&&
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4 Ae) & 2Rl Hol AR ekelch 1 ¥ 3149
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Fig. 1. Immunohistochemical staining of tissue microarrays of
multiple breast cancer tussues. (A) Adhesive array coating
slide (Instrument Inc., New Jersey, USA). (B) 2 mm X
2 mm x 3 um microscopic fingdings of breast cancer
tissues (x10).




Fig. 2. Immunochemical staining of p27Kipl protein. (A) Strong nuclear staining of p27Kipl in epithelial cells of benign ductal hyperplasia
(%400). (B) Invasive ductal carcinoma cells show intense, nuclear immunoreactivity against anti-p27Klpl antibody (*200).

plex (ABC) immunoperoxidase *]2]3-43} DAB uH3}A
& AX3 ¥ % hematoxylin HZF S X3 3k} 9
Q4 AE glo] FEsldrh p27 wE 7] E2 p27°Plo]
dloll ZetAl ddE AExES Adste] 10709 s
(x400) AJokoll Al HZste] 50% o] 4e] ALE HollA] Wt
A% A5 FHo2 A58 ckFig. 2).

o2 YX 852 progesterone receptor Ab (Dako,
poly-clonal, 1 :50), estrogen receptor Ab (Immunotech,
monoclonal, 1:50) 55 A&}z, 7|&9] =FolA ut
E3F AT} o] AEEZAN LA ZEALHE T8
Aol A E3t 2o s Mo] Fok AE Fd] 10%
o4y W& FHoE IHFE

@) SHEE 24 HA3}A d4e] AR 3HAte
A4 Ay 9 2 A5t p27 1wk o] ol ulhe}
A vl FAEY EAEA R NLE HAFEH A =
Z 1289l SPSS for Windows, ver 10.0 (SPSS Inc., Chicago)
< o]&3to] Chi-square test (Linear by linear association).2-
2 ARs5 e, AL £42 Kaplan-Meier®] Log rank
testi & o] &3tich ok ol Axte}l Ao AA AE
&, T AEEH IAe chH A, Cox-proportional
hazard models AH&3to] vl FAsldel. o FE2 p
gkl 0.05 ol3td w2 dlo] FX & FABIAIL, 0058 =
-8 wl= v §1S(NS: statistically not significant). 2 2
A8kt

2 o
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wtel Uredls wl, 2 em olEke] 4F FHkk 4d6¢ll
(25.3%), 2 cm 23 5 cm ©|3F= 11891](64.4%), 5 cm %3}
© 19¢0(10.3%)°19 et A7 Y ¢ i a4
WY FELE, 1659(90.1%)01 AL, Hda] & 94l
9.9%), TAA 4F 4922%), BHAG ¢F 34(1.7%),
FAE W 2¢(1.1%) ol AETe] ©lZA Hol&
8541(46.4%)7F Aol i, 1A W= I7]7h 844
45.9%) %2 7t Wkt o 553 =A% FH5S Uew
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Table 1. Clinical characteristics of studied patients (n=183)

Number Percentage (%)

Age

<50 120 65.5

>50 53 345
Tumor size(cm)

<2 46 25.3
2~5 118 64.4
>5 19 10.3

Axillary LN*

NO 98 535

N1 43 235

N2 28 15.3

N3 14 7.7
Stage

I 49 26.7

I 84 46

11 41 22.4

v 9 49
Nuclear grade

I 76 41.5

| 82 44.8

I 25 13.7
Histologic grade

I 22 12

I 85 46.4

I 76 41.6
Ki-67

Low 130 71

Intermediate 31 17

High 22 12
Mitotic index

1+ 92 50.2

2+ 39 213

3+ 52 28.5
ER'

Negative 55 30

Positive 128 70
PR’

Negative 44 24

Positive 139 76

LN* = lymph node; ER' - estrogen receptor; PR" - progesteron
receptor.

p27"P Wl Aolo] EAIZ el foAL glleh =2
Sl upE p27 el Sgo] FolAFE st
FAAQ Aol & HUom(P<0.001), ¥ 5ol 9o

p27"P utd o] HFo] Yol ALE Fhaste] A EAH
o3 FES Zo]lE Kol FAUCP<0.001). U4 W7ol
up2 p27¢P w7 AYSSE kA S Kol
EAA R {3t zolrl Yo (P=0.027), mitotic
index (P<0.001) 3 Ki-67 (P=0.006)c]] w}Z p27*P! ulsl o

Table 2. Relationships between expression of p27Kipl and
clinico-pathologic parameters in breast carcinoma

P27Ki67 expression (%)

Parameters Negative
Negative (<50%) Positive (>50%)
Tumor size (cm) NS*
<2 31 (67.4%) 15 (32.6%)
2~5 64 (54.2%) 54 (45.8%)
>5 12 (63.1%) 7 (36.9%)
LN metastasis NS
Absent 53 (54.0%) 45 (46.0%)
Present 56 (65.8%) 29 (34.2%)
Stage 0.027
I 26 (53.0%) 23 (47.0%)
I 48 (57.1%) 36 (42.9%)
I 27 (65.8%) 14 (34.2%)
v 6 (66.7%) 3 (33.3%)

Nuclear grade <0.001
I 57 (75.0%) 19 (256%)

il 47 (57.3%) 35 (42.7%)
I 8 (32.0%) 17 (68.0%)

Histologic grade <0.001
I 7 31.9%) 15 (68.1%)

I 48 (56.4%) 37 (43.6%)
I 57 (25.0%) 19 (25.0%)

Ki-67 0.006
Low 70 (53.8%) 60 (46.2%)
Intermediate 21 (67.7%) 10 (32.3%)

High 18 (81.8%) 4 (18.2%)

Mitotic index <0.001
1+ 43 (46.7%) 49 (53.3%)
2+ 27 (69.2%) 12 (30.8%)
3+ 42 (80.8%) 10 (19.2.%)

ER 0.024
Negative 40 (72.7%) 15 (27.3%)

Positive 69 (53.9%) 59 (46.1%)

PR NS
Negative 31 (70.5%) 13 (29.5%)

Positive 77 (55.4%) 62 (44.6%)

NS* = statistically not significant.
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Fig. 3. Patient survival according to the expression of p27""!

protein. (A) Patient with reduced expression of p27

% 29901(76.3%)0N A p27°%! ukglo] FhA¥]o] 9lojA] At
gAtoll A p27"Pt ukelo] FofelA] 7Hazs|o] 91-3(P=0.0106)
S ¢ F 9lglen, st A& p27 P ukd 7he] B4
AAE Fo8t 4FTJA(P=0.01595 F&T F UAr}
(Fig. 3).

o] Z A5 vhHEF B4, Cox-proportional hazard mod-
el A&ste] A% A A& Fo3 AR U
Bl QAES AZA Ao|(P=0.009)2h & G (P=0.044)
olglom, 7o AEET FAA FRB/AE e dAE
< HZA Aol (P<0.001), ¥ FF(P=0.039) 2 Fko| =2
71(P=0.023) e} AT p27<P weo) w2 EAF G0
A (P=0.321)< §13lth(Table 3).
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Kipl .
" shows poorer disease

free survival than patients with high expression of p27Kipl (P=0.0106). (B) Overall survival of the patients who had reduced
expression of p27Klpl was poor and the difference was significant statistically (P=0.0154).

Table 3. Overall survival and disease free survival in studied breast cancer patients

Overall survival

Prognostic factor . .
g Multivariate analysis

Disease free survival
Multivariate analysis

P-value B Relative risk P-value B Relative risk
Age 0.978 -0.016 0.984 (0.319~3.033) 0.968 -0.015 0.985 (0.479~2.025)
Tumor size 0.083 0.970 2.638 (0.881~7.896) 0.023 0.772 2.163 (1.111~4.212)
Nodal status 0.009 2.009 7.459 (1.635~34.029) <0.001 1.707 5.514 (2.384~12.756)
ER 0.133 -1.018 0.361 (0.096~1.364) 0.055 -0.855 0.425 (0.178~1.018)
PR 0.250 0.872 2.391 (0.541~10.566) 0.596 -0.244 0.783 (0.318~1.930)
Histologic grade  0.900 0.111 1.117 (0.200~6.231) 0.962 -0.026 0.975 (0.344~2.766)
Nuclear grade 0.044 -1.560 0.210 (0.046~0.960) 0.039 -1.149 0.317 (0.106~0.943)
Mitotic index 0.218 -0.630 0.532 (0.195~1.451) 0.241 -0.398 0.675 (0.350~1.303)
Ki67 0.371 0.314 1.369 (0.689~2.720) 0.447 0.180 1.197 (0.753~1.905)
p275%! 0.321 -0.709 0.492 (0.121~1.996) 0.508 -0.280 0.755 (0.330~1.731)

Multivariate analysis was conducted using Cox-proportional hazard model; Results are showed as P value. Relative risk detemined by
Cox-proportional hazard model; 95% confidence interval in parenthesis. P value less than 0.05 was considered as statistically significant.
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HEZ G1/S o] 3] whAlo]aL, o] AJH A thekdt cycling ¥t
cdkE9 24 Ago| o|FojXrt o]E EHiA| He=E
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