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Effect of PKM2 on the invasive ability of bladder urothelial carcinoma cells by regulating the
reactive oxygen species-dependent PI3K/Akt signaling pathway
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Abstract Objective To investigate the effect of PKM2 on the invasive ability of bladder urothelial carcinoma cells by regulating the
reactive oxygen species (ROS)-dependent PI3K/Akt signaling pathway. Methods Human bladder cancer T24 cells were divided into
the control ,si-NC,si-PKM2, and si-PKM2+IGF-1 groups. PKM2 mRNA expression, proliferation, invasion and migration,and apoptosis
of T24 cells were detected using real-time PCR, CCK-8 assay, Transwell assay,and Hoechst 33342 fluorescence staining and flow cyto-
metry, respectively. The ROS level in the cells was measured using ROS fluorescence probe staining. Western blotting was used to detect
the expression of PI3K, Akt,mTOR, caspase-3,Bax,and Bcl-2 proteins. Results The expression of PKM2 mRNA in human bladder
cancer T24 cells was significantly higher than in normal bladder SV-HUC-1 cells (P < 0.05). Compared to the control group,the expres-
sion of PKM2 mRNA, cell proliferation ability ,number of invading cells, p-PI3K/PI3K ratio, p-Akt/Akt ratio,p-mTOR/mTOR ratio, and
Bel-2 protein expression in T24 cells in the si-PKM2 group were significantly decreased (P < 0.05),whereas the apoptosis rate, relative
ROS level,and expression of Bax and caspase-3 proteins were significantly increased (P < 0.05). Compared to the si-PKM2 group, the
expression of PKM2 mRNA , cell proliferation ability ,number of invading cells, p-PI3K/PI3K ratio, p-Akt/Akt ratio, p-mTOR/mTOR ratio,
and Bcl-2 protein expression in T24 cells in the si-PKM2+IGF-1 group were significantly increased (P < 0.05),whereas the apoptosis
rate, relative ROS level ,and expression of Bax and caspase-3 proteins were significantly decreased (P < 0.05). Conclusion Knockdown
of PKM2 can increase the level of ROS in bladder urothelial carcinoma cells and inhibit the activation of the PI3K/Akt/mTOR signaling

pathway , thus inhibiting cell invasion and promoting cell apoptosis.
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TCCGCCGCCT-3", [ []5° -ATTCCGGGTCACAGCAA
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i TR, 4 B 5 B A5 % 107 /mL o 58 i D 7E96 1L
M e, o 2R 3 52 AL o 1 A ML B O I BE s, 2
BRESFRROT I ADCFH-DAZL K K A & 37 C

TR AR T4 T, REE A T 430 min, LBk
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A,PKM2 mRNA expression in SV-HUC-1 and 124 cells; B, PKM2 mRNA expression in the four groups. * P < 0.05 vs. SV-HUC-1 cells or control group;
# P < 0.05 vs. si-PKM2 group.
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Fig.1 Comparison of relative expression of PKM2 mRNA
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Fig.2 Cell proliferation detected by CCK-8 assay
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A, cell invasion detected by Transwell assay ( x 20) ; B, comparison of cell invasion. * P < 0.05 vs. control group;# P < 0.05 vs. si-PKM2 group.
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Fig.3 Comparison of cell invasion ability in each group
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Annexin V/FITC

A ,apoptosis detected by Hoechst 33342 fluorescent staining ( x 20) ; B, apoptosis rate detected by flow cytometry; C, comparison of apoptosis rates. * P <

0.05 vs. control group;# P < 0.05 vs. si-PKM2 group.

B4 ZHMDATEALER

Fig.4 Comparison of apoptosis rate in each group
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A,ROS levels in cells were detected using the DCFH-DA probe ( x 20) ; B, comparison of relative ROS levels. * P < 0.05 vs. control group;# P < 0.05 vs.
si-PKM2 group.
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Fig.5 Comparison of ROS levels in each group

N
&
> wX\Q L5 1.0
S . .
¥y - o 084 #
P3K - - 35x10’ 1.0 E
- 85 x 2 10 s £ 06
pPI3K pum="  85x10’ = = &
2 S 044
Aki e 60x 10’ 2 051 * =
p-Akl 'em == 60 x 10’ A& = 0.2
m-TOR = = — o 289x 10’ 0.0 0.0
> L O N > L 3 N
p-mTOR e e o w289 x 10° (9@° S & & 0&\@ S &
GAPDH ppem=m== 36x10° A # @0 B & @\"» C
: S
& ¥
154 N 1.0
g &
B X Z 0.8+ e
: So® 2
o & /% IR ]
= (O 2 0.6+
g 3 =
2 Bax e #9== 20x 10 7 044 #
= Bel-2 Segm e g 26x10° g 0n
T =] 2™
= Caspase-3 == e e 19x 10’
0.0
GAPDH e e e = 36 x 10’
S £
& ¥ &
< @
&
D E e F
1.5+
C'I“.
5}
3 084 Z *
2= @ i
e el 10
= 2 #
=
£ o z
¢ 04 7 05
=% ]
A 0.2+ :‘:‘
=
0.0- 0.0~
> L N
e & S
4 X
U
. &
G ¥ H

A, band diagrams of PI3K, p-PI3K, Akt, p-Akt,mTOR,and p-mTOR proteins ; B-D, comparison of p-PI3K/PI3K, p-Akt/Akt,and p-mTOR/mTOR ratios;

E,band diagram of Bax, Bel-2, and caspase-3 proteins; F-H, comparison of Bax, Bcl-2,and caspase-3 protein expression. * P < 0.05 vs. control group;

# P < 0.05 vs. si-PKM2 group.
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Fig.6 Comparison of the expressions of PI3K, Akt, mTOR, caspase-3, Bax, and Bcl-2 proteins in cells in each group
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