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Objective

BRCA1 and BRCA2 are putative tumor suppressor gene responsible for hereditary ovarian cancer syndrome. Both BRCA1 and BRCA2
are involved in maintaining genome integrity in DNA repair. In the complex DNA repair related proteins such as poly (ADP-ribose)
polymerase-1 (PARP1) have been less studied in ovarian cancer. The aim of our work is to analysis the protein expression of BRCAT,
BRCA2 and PARP1 in ovarian tumors including benign, borderline, malignant tumors.

Methods

We selected 10 cases of normal tissue, 24 cases of borderline tumors, 40 cases of benign tumors, and 52 cases of carcinomas in
ovary. Immunohistochemistry for BRCA1, BRCA2, and PARP1 was performed on paraffin sections.

Results

Negative expression of BRCA1 and BRCA2 was found in 12.5% and 22.5% of benign tumors, 25.0% and 33.3% of borderline
tumors, and 36.5% and 40.4% of carcinomas, respectively. Expression of PARP1 was detected in 22.5% of benign tumors, 58.3% of
borderline tumors, and 69.2% of carcinomas. Negative expression of BRCAT with BRCA2 correlated with the expression of PARP1.

Conclusion

Negative expression of BRCA1 with BRCA2 and PARP1 expression may play an important role in the development of ovarian tumor.
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91 BRCA1 (Bioworld Technology, Louis Park, MN, USA)zZ} BRCA2

(Bioworld Technology)= 1:50, PARP1 (Epitomics, Burlingame, CA,
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Fig. 1. Immunohistochemistry for BRCA1 in ovary (A) positive cells in normal ovarian surface epithelium and stromal cells, (B) positive cells in serous
adenoma, (C) positive cells in serous borderline tumor, and (D) positive cells in serous carcinoma (x400).
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Table 1. Protein expression of BRCA1T, BRCA2, and poly (ADP-ribose) polymerase 1 (PARP1) in ovarian tumours

Variables i, BRCA1 BRCA2 PARP1
= + ++ +++ = + ++ +++ = +

Normal 20 0(0) 2(10.0) 3(15.0) 15(75.0) 0(0) 3(15.0) 3(15.0) 14(70.0) 10(100) 0(0)
20 (100) 20 (100)

Benign cystadenomas® 40 5(12.5)  3(7.5) 4(10.0) 28(70.00 9(22.5) 2(5.0) 3(75) 26(6.5)  31(77.5 9(22.5)
35(87.5) 31(77.5)

Serous 20 3(15.00 1(5.0 2(10.0) 14(70.0) 5(25.00 1(5.0) 1(5.00 13(65.00 16(80.0) 4(20.0)
17 (87.5) 15 (75.0)

Mucinous 20 2(10.00 2(10.00 2(10.0) 14(70.0) 4(20.0) 1(5.0) 2(10.0) 13(65.00 15(75.0) 5(25.0)
18 (90.0) 16 (80.0)

Borderline tumors® 24 6(25.00 4(16.7) 6(25.00 8(33.3) 8(33.3) 3(125 5(20.8) 8(33.3) 10(41.7) 14(58.3)
18 (75.0) 16 (66.7)

Serous 12 4(333) 3(25.0)0 3(25.0)0 2(16.7) 5(41.7) 3(250)0 2(16.7) 2(16.7)  6(50.0) 6 (50.0)
8 (66.7) 7(58.3)

Mucinous 12 2(16.7)  1(8.3) 3(25.00 6(50.00 3(25.00 0(0) 3(25.0) 6(50.00 4(33.3) 8(66.7)
10 (83.3) 9(75.0)

Carcinomas’ 52 19(36.5) 17(32.7) 11(21.2) 5(9.6) 21(40.4) 17(32.7) 10(19.2) 4(7.7) 16 (30.8) 36(69.2)
33(63.5) 31(59.6)

Serous 39 15(38.5) 13(33.3) 8(20.5 3(7.7) 16(41.00 12(30.7) 8(20.5) 3(7.7) 10(25.6) 29(74.4)
24(61.5) 23(59.0)

Mucinous 13 4(30.8) 4(30.8) 3(23.00 2(15.4) 5(385 5(385 2(15.4) 1(7.7) 6(46.2) 7(53.8)
9(69.2) 8(61.5)

P-value® 0.001 0.006 0.001

“Correlation with protein expressions of benign cystadenomas, borderline tumors, and carcinomas excluding histologic type such as serous or mucinous.

Table 2. Correlation of protein expression of BRCA1, BRCA2, and poly (ADP-ribose) polymerase 1 (PARP1) in ovary

Variables ] BRCAT BRCA2 PARP1
= + = + - +

BRCA1 - 30 - - 22(73.3) 8(26.7) 2(6.7) 28(93.3)
+ 9% - - 16 (16.7) 80 (83.3) 65 (67.7) 31(32.3)

P-value 0.0001 0.0001

BRCA2 - 38 22(57.9) 16(42.1) - - 3(7.9) 35 (92.1)
+ 8  8(9.1) 80(90.9) - - 64 (72.7) 24(27.3)

P-value 0.0001 0.0001
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Fig. 2. Immunohistochemistry for BRCA2 in ovary (A) positive cells in normal ovarian surface epithelium and stromal cells, (B) positive cells in serous
adenoma, (C) positive cells in serous borderline tumor, and (D) positive cells in serous carcinoma (x400).
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Fig. 3. Immunohistochemistry for poly (ADP-ribose) polymerase 1 (PARP1) in ovary (A) positive cells in normal ovarian surface epithelium, (B) positive
cells in serous adenoma, (C) positive cells in serous borderline tumor, and (D) positive cells in serous carcinoma (x400).

o HE| M ASI0|A TH=5E PARP1 Q| EHMS M|ZLH|

2l ATPE AMAZCEM H|Z7IHXQI M=y
I MZAIES Zefg 4= QICt 0[215t PAPR12| nfEtMe2 ZEE E7(9
TS MUFot E[JYN U SHES| st SEASSIA HefAdz
of 23t AgS stz A= UM UCH24]. DNA 0[FEALS Attt
Z2 DNA &40| LU I PARP1S| S0 =7} 10-500tH
Z7t5tn ZuXo2 71 2X|9| pADPr AKE0| 24 5 15-30% Qfof|
DHFSO{X|H[25], pADPro| A2 DNAZ £I8H PARPS} histoneQ| 213}
S ZAAT|H 242 DNAZEE PARPIS M7{5ke 7|TE M
M5 EICH26). Ao Z PARP19| H7E 42 HHEio| MAS 8
0[5t 5t AEEO= pADPr B AXISiCtT Stcl{27], ofet 2
0| DNA2| 21} H17HA Ql= PARP10I| L OsHet =0 {FX
HEHO| Ql= ZUO| X|EHZAM PARP A7 itz Qlom, 0|%
2 BRCA ZEMIZS} Z+2 DNA 0|FAKE ko] 2520f Zof7t U=
NZE MO 0|R0{X|1 QICt AEEOZ BRCA1Lt BRCA2 £2
Mst DEolA PARP XK T kx| EM80| BYE|= ST,
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Mo 7t580] Q= AHo= HItz|UCH28] £S5 A2 Fong S[29]12
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ACHT XM Y=Hl O B shtzt Falnt SUMZ0IA PARP1O]
CHet 77t 7LEIChE 0| HAMZet ZLMZA PARPT C
o] fZETt S = 79| HE HEZF Sl 0[2{5t S PARPI
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=2 HAT0|M PRAP1S HAN AT IIATQ ZFRIMZO| M= Bhsi0]
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Y HYUS HIESH FE FY0IMO| AT 2yt HO K IS
T Ait= 01 =E20(32,33], E5| HAZYIML| Zik= 72|
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