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Effect of BRCA1 R1325K mutation on proliferation and apoptosis of gallbladder cancer cells
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[Abstract] Objective- To investigate the effects of breast cancer susceptibility gene 1 (BRCAI) R1325K mutation [arginine (R) to
lysine (K) mutation at amino acid 1325] on the proliferation and apoptosis of gallbladder cancer cell lines GBC-SD and NOZ.
Methods*BRCAI wild-type overexpression lentivirus, BRCA/ R1325K mutation overexpression lentivirus, and negative control
lentivirus were used to construct the stable transgenic strains of gallbladder carcinoma, cell lines GBC-SD and NOZ. The cells were
divided into the control group without the target gene, the BRCA/ wild-type group, and the BRCA/ R1325K mutation group. The
expression of target protein was verified by Western blotting. The BRCA1 R1325K mutant gallbladder cancer cells were treated with
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20 umol/L Olaparib, a BRCA 1 mutation inhibitor. Gallbladder cancer cell lines were divided into the control group, the BRCAI wild-
type group, the BRCAI R1325K mutation group, and the BRCAI R1325K mutation+Olaparib group according to the target gene
expression and whether or not the inhibitor was added. The effect of BRCA/ R1325K mutation on proliferation and clonogenesis
ability of gallbladder cancer cell lines GBC-SD and NOZ was observed by CCKS8 assay and clonogenesis assay, respectively. The
effect of BRCA1 R1325K mutation on apoptosis of gallbladder cancer cell lines GBC-SD and NOZ was observed by TUNEL assay.
The expressions of apoptosis-related proteins, cleaved PARP, Bcl-2 and Bax, were detected by Western blotting. The inhibitor
Olaparib was used to treat the BRCAI R1325K mutant gallbladder cancer cell lines GBC-SD and NOZ. The phenotypic changes
(promoting proliferation, enhancing clonogenesis and inhibiting apoptosis) induced by BRCA/ R1325K mutation were tested in the
presence of Olaparib to determine whether the changes could be reversed by the inhibitor. Results- The results of CCKS8 assay and
clonogenesis assay showed that BRCA R1325K mutation could promote the proliferation of gallbladder cancer cell lines GBC-SD
and NOZ, and improve their clonal formation ability, compared with the control group and the BRCA! wild-type group. Olaparib
inhibited the proliferation of gallbladder cancer cell lines overexpressing BRCA/ R1325K mutation (P<0.05). Through TUNEL and
Western blotting, it was found that overexpression of wild-type BRCA! could induce the apoptosis of gallbladder cancer cell lines
GBC-SD and NOZ, compared with the control group. Compared with the control group and the BRCAI wild-type group, the BRCA 1
R1325K mutation group had anti-apoptotic effect, in which the expression of apoptosis-inhibiting protein Bcl-2 increased and the
expression of pro-apoptotic protein Bax decreased (P<0.05). Conclusion:BRCAI R1325K mutation can promote the proliferation

of GBC-SD and NOZ cell lines and inhibit their apoptosis.
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Note: A. Western blotting was used to detect BRCA1 protein expression in GBC-SD cell line. B. Western blotting was used to detect BRCA1 protein

expression in NOZ cell line. “P=0.000, *P=0.003, ®P=0.001.

1 BRCAIBF 4B BRCAI R1325K REF RIASfHRH BA/FREFEEAA R GBC-SD F1NOZ H BRCA1 EHHIRIXE SR
Fig 1 Expression of BRCA1 protein in gallbladder cancer cell lines GBC-SD and NOZ after BRCAI wild-type and BRCAI R1325K

mutation overexpression lentivirus infection
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Note: A. Proliferation curves of GBC-SD cell line. B. Proliferation curves of NOZ cell line. ®IL—0.002, ®P=0.000, @p=0.001.
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Fig 2 Effects of BRCAI R1325K mutation on proliferation of gallbladder cancer cell lines GBC-SD and NOZ
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Note: A. The representative pictures of colony assay in GBC-SD cell line. B. The representative pictures of colony assay in NOZ cell line. C. The statistical
graph of colony numbers for GBC-SD cell line. D. The statistical graph of colony numbers for NOZ cell line. ©p=0.015, 2P=0.008, ®P=0.000, “P=0.001.
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Fig 3 Effects of BRCAI R1325K mutation on colony formation ability of gallbladder cancer cell lines GBC-SD and NOZ
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Note: A. The representative pictures of TUNEL assay in GBC-SD cell line. B. The representative pictures of TUNEL assay in NOZ cell line. C. The statistical
graph of apoptosis ratio for GBC-SD cell line. D. The statistical graph of apoptosis ratio for NOZ cell line. UP=0.001, ®P=0.000.

El4 BRCAI R1325K 3RZEXT B LA A 7 GBC-SD #1 NOZ JE T #50

Fig 4 Effects of BRCAI R1325K mutation on apoptosis of gallbladder cancer cell lines GBC-SD and NOZ
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Note: A. Effects of BRCAI R1325K mutation on expression of apoptosis-related proteins in GBC-SD cell line. B. Effects of BRCA/ R1325K mutation on
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Fig 5 Effects of BRCAI R1325K mutation on expression of apoptosis-related proteins in gallbladder cancer cell lines GBC-SD and NOZ
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