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Effects of COX7A2 knockdown and its combination with cisplatin on the
proliferation, apoptosis, and mitochondrial function of bladder cancer J82 cells
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China; 2. Department of Clinical Laboratory, Peking University First Hospital, Beijing 100034, China)

[Abstract] Objective: To investigate cytochrome ¢ oxidase subunit 7A2, mitochondrial (COX7A2) expression in bladder cancer cells,
and the effects of its combination with cisplatin on the proliferation, apoptosis, and mitochondrial function of bladder cancer J82 cells.
Methods: Bioinformatics analysis was used to assess COX7A2 expression in bladder cancer patients, with validation in the J82 cell.
Functional experiments included four groups: the Control group (siNC transfection only), the siRNA group (COX7A2 siRNA
transfection only), the Control + Cisplatin group (siNC transfection followed by cisplatin), and the siRNA + Cisplatin group (COX7A2
knockdown followed by cisplatin). CCK-8, Transwell migration assay, and colony formation assay detected the proliferation and
migration abilities in the Control and siRNA groups. The ATP level, the ROS level, and MMP of cells in each group were detected using
corresponding kits to assess mitochondrial function. Flow cytometry detected cell apoptosis in each group to reveal the responsive
relationship between mitochondrial status and cisplatin treatment. Furthermore, the Cancer Treatment Response gene signature
Database (CTR-DB) was utilized to analyze the correlation between COX7A2 expression and the prognosis of bladder cancer patients
receiving cisplatin-based combination therapy. Results: Bioinformatics analysis and survival curves showed that COX7A2 was highly

expressed in bladder cancer patients and was associated with poor prognosis. COX7A2 was significantly overexpressed in J82 cells
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(P < 0.05). Without cisplatin treatment, compared with the Control group, the siRNA group exhibited significantly decreased abilities in
the proliferation, migration, and colony formation of J82 cells (all P < 0.001). Mitochondrial ATP expression decreased (P < 0.01); ROS
expression levels increased (P < 0.000 1); MMP depolarized (P < 0.000 1), and the apoptosis levels increased (P < 0.05). After cisplatin
treatment, compared with the Control + Cisplatin group, the siRNA + Cisplatin group showed decreased ATP expression (P < 0.01),
increased ROS expression levels (P < 0.000 1), MMP depolarization (P < 0.000 1), impaired mitochondrial function, and increased
apoptosis levels (P < 0.001). Bioinformatic analysis of the CTR-DB dataset indicated that among five bladder cancer patients receiving
combination therapy of cisplatin, doxorubicin, methotrexate, and vincristine, responders had lower median COX7A2 RNA expression
than non-responders (median expression: 4 501 vs 5 009). Similarly, among 12 bladder cancer patients receiving platinum-based
combination therapies, responders showed lower median COX7A2 RNA expression than non-responders (median expression: 2 947 vs
3 035). However, due to the limited sample size, although a trend was observed, it did not reach statistical significance.
Conclusion: Knockdown of COX7A2 can inhibit the proliferation and migration of bladder cancer cells by impairing mitochondrial
function, and may thereby enhance cellular sensitivity to cisplatin-induced apoptosis.
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FCE 3A) , % 4 45 1E W 28 kL A4 T g 1+ 23 8 2 (&
3B) . AW RI, @ik COXTA2 JG 2 i ik Th e 52
1, I H R Ik COXT7A2 T FH i 40 A 21 AT DL 22 A5 55 i
FEAMM R ARG . MIE T RIS RE R, 5
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[ 245 40 S 9 2R T LA 2896 9T B4 B It 922 A 471
HIK R IE COXTA2 [ 5 38 Xt b I 24 9 1) ) o7 A
U, XA 5 AR FE I S5 R — 5. ABHEH R R IELE
B A I PRAE A i /D, DR A 5 482 () A O
WAL A A5 B — D e S W A AT 50 E L I
A R NG PR A S HEAT A 72
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