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[Abstract]  Objective  To detect protein dynamic changes of cellular localization and the DNA damage
response of epithelial ovarian cancer cells to chemo-radiotherapy. Methods 28 specimens of epithelial ovarian cancer
were collected, with 6 cases diagnosed as borderline serous cystadenoma, 5 as highly differentiated, 6 as medium
differentiated and 11 as poorly differentiated cystadenocarcinoma. Collagenase A was used for digesting tissues
before primary culture. We compared the characteristics of cells cultured in different mediums (MCDB/M199
medium, primary culture medium, and DMEM medium) supplemented with multiple growth-promoting factors.
The characteristics of cells were examined in terms of the maintenance of normal cell morphology, proliferation
potential, and cell fibrosis proteins (53BP1 and y-H2AX) responsive to DNA damage (those in the ATM checkpoint
pathway determined by indirect immunofluorescent staining after treatment with camptothecin (CPT) and X-rayJ.
Results Normal morphology was maintained relatively well in the cells cultured in MCDB/M199 medium and its cell
fibrosis was slow compared with the cells cultured in other media. Gradually increased endogenous damage was
demonstrated by the expression of 53BP1 and y-H2AX foci (P<C0. 05) in all of the ovarian primary cells. After
treatment with CPT and ionizing radiation, increased levels of DNA double-strand breaks were observed indicating a

classic DNA damage response. Conclusion We have successfully established a protocol for the primary culture of
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epithelial ovarian cancer cells, which provides an important platform for characterizing DNA damage responses of

the cells. With the progression of epithelial ovarian cancers, the ATM checkpoint pathway is activated by

endogenous DNA lesions. This signaling pathway can be further activated by CPT or X-ray irradiation, hampering

the growth of tumor cells and further progression of cancers.
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Fig 1  Primary culture of epithelial ovarian tumor in different
medium, X100
A: Before the passage; B: 7 d after passage; C: 13 d after
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Fig 2 Expression of CK7 in the original generation of cultured cells (A) and cell prolproliferation detected by pulse-labeling of Brdu (B). X1 000
Fig 3 The immunofluorescence staining of 53BP1 and y-H2AX showing progression of epithelial ovarian tumors from benign to malignant stages
(A:Borderline; B:Highly differentiated ; C: Medium differentiated; D: Poorly differentiated). X 1 000 Fig 4 Changes of 53BP1 and v-
H2AX immunofluorescence staining in poorly differentiated serous adenocarcinoma after 0 h (A),1 h (B),4 h (C), and 8 h (D) X-ray irradiations.
X1 000 Fig 5 53BP1 and y-H2AX were further activated in all stages of ovarian epithelial cancers (A :Borderline;B: Highly differentiated;
C:Medium differentiated; D : Poorly differentiated) after 4 h and 8 h CPT treatment. X 1 000
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Table 1 Comparison of the number of 53BP1 and y-H2AX foci in
different stages of ovarian epithelial cancers
Group n xEs goct
(lower, upper)
53BP1 7%
Borderline 6 0.23%40.19 —0.17,0. 64
Highly differentiated 5 1.2040. 82 —0.41,2.81
Medium differentiated 6 4.28+0.85 3.38,5.18
Poorly differentiated 11 7.50%0.93 6.86,8.13
y-H2AX" -#
Borderline 6 0.3440. 16 —0.05,0.72
Highly differentiated 5 1.6240. 67 0.79,2. 44
Medium differentiated 6 6.60+0.71 3.84,7.75
Poorly differentiated 11 8.91+1.05 7.22,9.32

#* P1 CANOVA)<0. 05, # P, (Scheffe) <C0.05. P<C0.05. is
considered as statistically significant
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Table 2 Comparison of the number of 53BP1 and y-H2AX foci in

poorly differentiated ovarian epithelial cancer after X-ray

irradiation
Group n xEs g5ct
(lower, upper)
53BP1* -7
0h 11 7.50%+0.93 6.86,8.13
1h 11 13.04=+1. 29 12.17,13.91
4 h 11 20.0942. 33 18.52,21. 66
8 h 11 5.34+1.53 4.31,6.37
v-H2AX "%
0h 11 8.91+1.05 7.22,9.32
1h 11 20.5643. 05 18.51,22.61
4 h 11 46.6145.19 43.13,50. 11
8 h 11 13.97+1.29 13.10,14. 84

* Py CANOVA) <<0. 05, # P; (Scheffe) <C0.05. P<C0.05, is

considered as statistically significant. CI. Confidence interval
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Table 3 Comparison of the number of 53BP1 and y-H2AX foci in different stages of ovarian epithelial cancers after CPT treatment

Ka==h) 95%CI (lower, upper)
Group n
53BP1 v-H2AX 53BP1 y-H2AX

Borderline* + #

0h 6 0.23%+0.19 0.34+0.16 —0.17,0. 64 —0.05,0.72

4 h 6 1.3740. 37 1.2740.29 0.98,1.75 0.96,1.57

8 h 6 3.18+0. 69 3.3440. 39 2.45,3.90 2.92,3.74
Highly differentiated * - %

0 h 5 1.2040. 82 1. 6240.67 0.16,0. 23 0.79,2. 44

4 h 5 4.10+0. 45 4.86+0. 38 3.54,4.65 4.38,5. 34

8 h 5 9.76+0.62 8.7640. 74 8.99,10.53 7.84,9.68
Medium differentiated " #

0h 6 4.28+0. 85 6.60+0.71 3.38,5.18 3.84,7.75

4 h 6 9.00+1.03 9.45+0. 74 7.91,10. 08 8.67,10.23

8 h 6 18.55+2.33 16.42+0. 97 16.21,20. 89 15.39,17. 44
Poorly differentiated * - #

0h 11 7.50%+0.93 8.91+1.05 6.86,8.13 7.22,9.32

4 h 11 19.93+1.51 22.2542.14 18.91,20. 94 20. 81,23.69

8 h 11 31.7542.83 34.5644.69 29.85,33. 65 31.41,37.72

* P;1(ANOVA)<C0.05, # P,(Scheffe) <C0.05. P<C0. 05 is considered as statistically significant. CI:Confidence interval
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