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Expression and role of ATP synthase a-subunit in gemcitabine-resistant bladder cancer cells M1
Zhiyuan, LIANG Ye, NIU Haitao  (Department of Urology. The Affiliated Hospital of Qingdao University, Qingdao 266003,
China)

[ABSTRACT] Objective To investigate the expression and potential role of ATP synthase a-subunit (ATP5A1) in gemci-
tabine-resistant bladder cancer cells. ~ Methods Human bladder transitional cell carcinoma cell lines T24 and 5637 were used to
establish gemcitabine-resistant cell lines (T24R and 5637R) through a stepwise increase in gemcitabine concentration. Western blot
and RT-qPCR were used to measure the protein and mRNA expression levels of ATP5A1 in these cells, and the cells were treated
with oligomycin (an inhibitor of oxidative phosphorylation) or 2-DG (an inhibitor of glycolysis) to observe the dependence of ATP
synthesis on oxidative phosphorylation and glycolysis in these cells. T24R and 5637R cells were divided into T24R-si-NC group,
T24R-si-ATP5A1 group, 5637R-si-NC group, and 5637R-si-ATP5A1 group; the cells in the T24R-si-ATP5A1 group and the
5637R-si-ATP5A1 group were transfected with small interfering RNA (si-ATP5A1) to knockdown ATP5A1, while those in the
T24R-si-NC group and the 5637R-si-NC group were transfected with a blank vector control (si-NC). ATP, glucose, and lactate as-
say kits were used to measure the content of ATP, glucose consumption, and lactate production in each cell group; MTT assay was
used to observe the sensitivity of cells to gemcitabine; colony formation assay was used to measure the proliferative capacity of cells
under gemcitabine treatment.  Results The resistance indices of T24R and 5637R cells to gemcitabine were 46.21 and 5.64, re-
spectively. Compared with their respective parental cells, T24R and 5637R cells had significantly higher relative mRNA and protein
expression levels of ATP5A1, as well as a significant increase in the dependence on oxidative phosphorylation and a reduction in the
dependence on glycolysis (¢ =5.12—18.52, P <C0.01). Compared with the corresponding T24R-si-NC group and 5637R-si-NC
group, the T24R-si-ATP5A1 group and the 5637R-si-ATP5A1 group had a significant increase in relative ATP content, significant
reductions in glucose consumption and lactate production, a significantly lower IC50 for gemcitabine, and a significant reduction in

the number of colonies (F=23.97—145.23,q=6.58—12.73,t=14.23—56.55, P <C0.05).  Conclusion ATP5A1 is highly ex-

pressed in gemcitabine-resistant bladder cancer cells, and highly
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chondrial oxidative phosphorylation function.
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T A 3 48 5 VG b T e B R S T 24 A B AR . R0 B DA
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H K 5'-GAAGGTGAAGGTCGGAGTC-3", & I 3]
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fii F RIPA 24 (& 196 25 1 i 30 41 390 A
% il 10 71 30D 42 B T24 . T24R . 5637 il 5637R 4 ity
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2.4610.55,5637R 4l LR F5 r 3 i 2 & T 5637
M (r=6.14.7.37,P<C0.01) , WL 2,

T24Z0  T24R4NfE 563740l S637RAMAE

ATPSAL [ S | 55000 ATPSAT S . 55 000
F
GAPDH “ 37000 GAPDH .. 37000

B 2 T24R #1 5637R HA K% HIE R FE A A ATPSA1 BB
Fikok FRILL B
2.3 T24R #= 5637R M A A0 B F A m M &)
ATP & 5 5 BALBE B A Ao 48 B AR B 09 o 82

S Z ARG . T24R 40l b ATP A&
W EMT T24 4008 (¢ =6.71,P<C0.001),5637R
A MY ATP AR X i KT 5637 4 (¢ =
6.89,P<C0.001) ;i il 2-DG 4b ¥ LLJ5 , T24R 41 Jfd
H ATP A & i i 38 T T24 4 (¢ =5.89, P <<
0.01),5637R 4l tf ATP AHXf & it % 55 T 5637
M (r=5.12, P<<0.01); HE&H K5 2-DG Bt & b 7
J& s T24R M 5637R 40 5 AR N E A h ATP
MO & B B 2 57 (P>0.05), W& 1,

F1 T2HRFSEITRAMBEEBENEAMBERER
BHMEI 4T ATP X S 2B (n=3,x%5s)
4b 7 45 1

HEEHR 0.65+0.05 0.4240.04 0.68+0.04 0.46-0.04
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Kl 3.
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