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Subcellular Localization of p27* in Breast Cancer and Its
Prognostic Significance

Sook Hee Hong, Dae Choel Kim, Se Heon Cho' and Young Seoub Hong?

Departments of Pathology, 'Surgery, and ?Preventive Medicine, Dong-A University Medical School,

Background : p27 is a member of the cyclin-dependent kinase (CDK) inhibitors that arrest
the progression of the cell cycle; thus, it acts as a tumor suppressor gene. The loss or decrease
of p27 protein is frequently seen and this has an independent prognostic potential for many
human cancers. p27 is functionally inactivated through accelerated proteolysis and cytoplas-
mic sequestration. Cytoplasmic mislocalization of p27 by abnormal phosphorylation in the
tumor cells doesn't allow it to bind and inhibit nuclear cyclin/CDK targets. Methods : We exam-
ined the p27 protein expression in 86 cases of invasive ductal carcinoma of the breast via
immunohistochemical staining to evaluate the subcellular localization of p27 and its relation-
ship with the clinicopathologic features and the prognostic factors. Results : The nuclear expres-
sion of p27 was noted in 48.9% of the tumors, a combined nuclear and cytoplasmic expression
was noted in 20.9%, a cytoplasmic expression was noted in 12.8%, and a negative expression
was noted in 17.4%. The decreased nuclear expression and/or cytoplasmic mislocalization of
p27 were statistically correlated with the nuclear grade (p=0.001), histologic grade (p=0.036),
tumor size (p=0.033), lymph node metastasis (p=0.043), ER (p=0.001), and PR (p=0.001) sta-
tus, while they were not correlated with patient age, stage, HER2, p53, and Ki67. Conclusions :
The breast tumors showing both decreased nuclear expression and cytoplasmic mislocaliza-
tion of p27 are associated with a deranged cell cycle via functional inactivation and also with
poor prognostic factors. It is expected that p27 can be a promising anticancer target molecule
for the treatment of breast cancer.
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Fig. 1. Immunohistochemical stain for p27 shows nuclear (A), mixed nuclear-cytoplamic (B), cytoplasmic (C) and negative (D) expression
in breast carcinoma.
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Table 1. Relationship between subcellular localization of p27 and clinicopathologic parameters in breast cancer

Subcellular localization of p27 (%)

Parameters No. of cases (%) p value
N p27* NC p27' C p27* Negative®

No. of cases (%) 86 (100) 42 (48.9) 18 (20.9) 11(12.8) 15(17.4)

Age (yr) 0.715
<50 46 (53.5) 21(24.4) 11(12.8) 7(8.1) 7(8.1)
>50 40 (46.5) 21(24.4) 7(8.1) 4(4.7) 8(9.3)

Nuclear grade 0.001
| 11(12.8) 7(8.1) 0(0) 4(47) 0(0)
I 42 (48.8) 29 (33.7) 6(7.0) 4(4.7) 3(35)
I[ 33(38.4) 6(7.0) (14.0) 3(35) 12 (14.0)

Histologic grade 0.036
| 20(23.3) 12(14.0) 1(1.2) 6(7.0) 1(1.2
[ 23(26.7) 17 (19.7) (2.3) 2(2.3) (2.3
I 43 (50) 13 (15.1) 15 (17.4) 3(35) 12 (14.0)

Stage 0.583
| 19 (22.1) 11(12.8) 3(3.5) 1(1.2) 4(4.7)
I 49 (57.0) 22 (25.6) 9(10.5) 8(9.3) 10(11.6)
1l 17 (19.8) 8(9.3) 6(7.0) 2(2.3) 1.2)

Tumor size (cm) 0.033
<2 39 (45.3) 27 (31.4) 4(4.7) 4.7) 4(47)
>2 47 (54.7) 15(17.4 14(16.3) 7(8.1) 11(12.8)

Lymph node metastasis 0.075
Negative 43 (50) 21 (24.4) 5(5.8) 6(7.0) (12.8)
Positive 43 (50) 21(24.4) 13(15.1) 5(5.8) 4(4.7)

Estrogen receptor 0.001
Negative 36 (34.9) 9(10.5) (14.0) 3(3.5) (14.0)
Positive 50 (58.1) 33(38.4) 6(7.0) 8(9.3) 3(35)

Progesterone receptor 0.001
Negative 40 (46.5) 1(12.8) (14.0) 4.7) 13(15.1)
Positive 46 (53.5) 1(36.0) 6(7.0) 7(8.1) 2(2.3)

HER2 0.640
Negative 54 (62.8) 29 (33.7) 0(11.6) 7(8.1) 8(9.3
Positive 32(37.2) 13(15.1) 8(9.3) 4(4.7) 7(8.1)

p53 0.127
Negative 39 (45.3) 18 (20.9) 9(10.5) 8(9.3) 4(4.7)
Positive 47 (54.7) 24 (27.9) ( 3(35) 11(12.8)

Kie7 0.500
<8% 8(9.3) 4(4.7) 0(0) 2(2.3) 2(2.3)
>8% 78(90.7) 38(44.2) 18 (20.9) 9(10.5) 13(15.1)

*N p27 (nuclear localization) was assigned when more than 50% of cells staining positive for p27 had nuclear p27 staining; 'NC p27
(mixed nuclear and cytoplasmic localization) was assigned when 15-50% of cells that stained for p27 had simultaneous cytoplasmic
and nuclear staining; 'C p27 (cytoplasmic localization) was assigned when less than 15% of cells were positive for nuclear p27 and
more than 35% of p27-positive cells had clear cytoplasmic staining; *negative was assigned when less than 15% of cells were posi-

tive for p27 staining.
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