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Background : Disturbances of the cell cycle regulatory proteins are key events underlying the
development and/or progression of human malignancies. The aim of this study was to evalu-
ate the expression of G1/S cell cycle regulatory proteins in ovarian epithelial tumor. Methods :
We simultaneously evaluated the expression of cyclin D1, cyclin E, CDK4, CDK2, p16, Rb,
E2F1, p53 and the Ki67 labelling index (LI) by immunohistochemical methods in 148 cases
of ovarian epithelial tumor of the benign (n=47), borderline (n=29), and malignant type (n=72).
Results : The expression of cyclin E, CDK2, p16, Rb, E2F1, p53 and the Ki67 LI gradually
increased from the benign type, through the borderline type, to the malignant tumors. Between
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Aol 1 20066 79 139 the borderline and malignant tumors, the increased expression of cyclin E, E2F1, and p53,
and the decreased expression of Rb were significantly associated with malignancy. The reduced

HolXx} 1 H A & Rb expression and the increased E2F1 expression were correlated with the FIGO stage and

$- 602-739 F-ARA] AT ofm)E 17} 10 the histologic grade in the malignant ovarian epithelial tumors. Conclusions : Cyclin E, E2F1,
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esis of ovarian epithelial tumors. Our results suggest that in- creased expression of E2F1 should
be considered as a new parameter for the prognosis of patients with malignant ovarian epithe-
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o] Ki67 EAAG(Ki67 labeling index, LI) & a+3th
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Table 1. Expression status of G1/S cell cycle regulatory proteins
in ovarian epithelial tumors

No of patients (%)
Score*  Benign Borderline  Malignant  p value
47 29 72
Cyclin D1 0 35(74.5) 13 (44.8) 62 (86.1) 0.081
1 9(19.1) 11(37.9) 3(4.2)
2 2(4.3) 5(17.2) 6(8.3)
3 0(0) 0(0) 1(1.4)
4 1(2.1) 0(0) 0(0)
Cyclin E 0 42 (89.4) 25(86.2) 12(16.7) 0.000
1 1(2.1) 4(13.8) 13(18.1)
2 4(8.5) 0(0) 13(18.1)
3 0(0) 0(0) 12(16.7)
4 0(0) 0(0) 22 (30.6)
CDK4 0 44 (93.6) 22 (75.9) 54 (75.0) 0.026
1 2(4.3) 7(24.1) 10(13.9)
2 1(2.1) 0(0) 4(5.6)
3 0(0) 0(0) 1(1.4)
4 0(0) 0(0) 3(4.2)
CDK2 0 33(70.2) 15(51.7) 33(45.8) 0.031
1 7(14.9) 7(24.9) 18 (25.0)
2 2(4.3) 4(13.8) 5(6.9)
3 5(10.6) 3(10.3) 6(8.3)
4 0(0) 0(0) 10(13.9)
p16 0 26 (55.3) 15(51.7) 25 (34.7) 0.012
1 9(19.1) 10 (34.5) 18 (5.0)
2 5(10.6) 3(10.3) 9(125)
3 4(8.5) 0(0) 12(16.7)
4 3(6.4) 1(3.4) 8(11.1)
Rb 0 3(6.4) 3(10.3) 29 (40.3) 0.000
1 3(6.4) 6(20.7) 13(18.1)
2 21(44.7) 7(24.1) 7(9.7)
3 15(31.9) 8(27.6) 16 (22.2)
4 5(10.6) 5(17.2) 7(9.7)
E2F1 0 41(87.2) 15(51.7) 30(41.7) 0.000
1 6(12.8) 12 (41.4) 14(19.7)
2 0(0) 2(6.9) 13(18.1)
3 0(0) 0(0) 12(16.7)
4 0(0) 0(0) 3(4.2)
p53 0 47 (100) 27(93.1) 8(11.1) 0.000
1 0(0) 2(6.9) 17 (23.6)
2 0(0) 0(0) 11(15.3)
3 0(0) 0(0) 17 (23.6)
4 0(0) 0(0) 19(26.4)
Ki67 LI 0.83+1.71 7.86+9.11 21.03+£21.43 0.000

BAZS H7H correlation coefficient, 7)3tath 9 5 p<
0.05% ATk
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Table 2. Correlation of G1/S cell cycle regulatory proteins with
the FIGO stage and the histologic grade of malignant ovarian
epithelial tumors

*Immunohistochemical stain score 0, 0-10%; 1, 11-24%,; 2, 25-49%; 3,
50-74; 4, >75%.

FIGO stage Histologic grade
Cyclin D1 p value (C.C) 0.771(-0.035) 0.430 (-0.094)
Cyclin E p value (C.C) 0.710 (0.045) 0.148 (0.172)
CDK4 p value (C.C) 0.031(-0.254) 0.086 (-0.204)
CDK2 p value (C.C) 0.020 (-0.263) 0.294 (-0.125)
p16 p value (C.C) 0.283(0.128) 0.065 (0.274)
Rb p value (C.C) 0.000 (-0.422) 0.010 (-0.301)
E2F1 p value (C.C) 0.001 (0.384) 0.008 (0.308)
p53 p value (C.C) 0.221(0.146) 0.218(0.147)

C.C., correlation coefficient, 7.
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Fig. 1. Immunostaining in serous cystadenoma. Cyclin D1 (A), cyclin E (B), CDK4 (C), CDK2 (D),
E2F1 (G), and p53 (H) are not expressed, but p16INK4a (E) and Rb (F) are expressed. Ki67
immunostaining (1) shows low LI.

Table 3. Correlation among G1/S cell cycle regulatory proteins

CyclinD1 Cyclin E CDK4 CDK2 p16 Rb E2F1 p53
CyclinD1 p - - - - - - - -
CccC
CyclinE p 0.045
CcC -0.165 - - - - - - -
CDK4 p 0.211 0.003 - - - - - -
CC 0.103 0.247
CDK2 p 0.455 0.000 0.000
CC -0.062 0.477 0.361 - - - - -
p16 p 0.852 0.000 0.254 0.027
CcC -0.016 0.319 -0.094 0.182 - - - -
Rb p 0.206 0.072 0.315 0.257 0.032
CcC 0.012 -0.148 0.083 0.094 -0.176 - - -
E2F1 p 0.782 0.000 0517 0.014 0.001 0.156
CC -0.023 0.461 0.054 0.201 0.263 -0.117 - -
p53 p 0.133 0.000 0.049 0.213 0.002 0.046 0.000
CcC -0.124 0.587 0.162 0.103 0.258 -0.164 0.456 -
Ki67 LI p 0.069 0.000 0.462 0.028 0.001 0.011 0.000 0.000
CcC -0.150 0.436 0.061 0.181 0.278 -0.209 0.596 0.506
C.C,, correlation coefficient, 7.
th CDK4 a2 4, A7, o TYoE A4 ol A 7A,  FEeR A4S BEEo] Flee
FAAAE BAHp=0026, ¥ =0.221). < Ho o AAAAE HATHp=0.031, ¥ =0.224).
CDK29| &l p162| &
CDK2%& P4 249] 29 3 149)(298%). ZAAN % & 14 pl6> YA T4 47¢l F 2140 (44.7%) A BRAEAL, A
a(483%), T oMY TF F 39el(54.2%) oM R & A TG 299 T 1491(48.3%) oM B oA BUE Aol S
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Fig. 2. Immunostaining in borderline serous tumor. Cyclin D1 (A), CDK2 (D), and E2F1 (G) are
focally expressed, and p16INK4a (E) and Rb (F) are also expressed. Cyclin E (B), CDK4 (C), and
p53 (H) are not expressed. Ki67 immunostaining (I) shows increased LI.

Fig. 3. Immunostaining in serous cystadenocarcinoma. Cyclin D (B), CDK2 (D), E2F1 (G), and p53
(H) are strongly expressed. Rb (F) is not expressed but, p16INK4a (E) is expressed. Tumor cells
show no immunoreactivity for cyclin D (A) and CDK4 (C). Ki67 LI (1) is very high.
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