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Silencing PAK1 induces autophagy in glioblastoma cells to exert antitumor effects by
blocking the PI3K/AKT/mTOR signaling pathway

QIN Lipeng ', KANG Jing *,JIA Peilei ', WANG Kai ', XUE Songlin *

(1. Department of Neurosurgery, Hebei Provincial Hospital of Traditional Chinese Medicine, Shijiazhuang 050000, China;2. Department of Lahoratory
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Abstract Objective To investigate the inhibitory effect of silencing p21-activated kinase 1 (PAK1) expression on the growth activity
of glioblastoma (GBM) cells and to explore its possible mechanism. Methods Using the Gene Expression Profiling Interactive Analysis
(GEPIA) online database ,we analyzed PAKI mRNA expression in GBM patient tumor tissues and its association with patient prognosis.
PAKI mRNA expression in normal human astrocytes (NHA) and various human glioblastoma multiforme (GBM) cell lines was detected by
real-time quantitative PCR. U251 cells were divided into four groups: silent negative control (si-NC), si-PAK1, si-PAK1+pathway activator
(740Y-P), and si-PAK1+autophagy inhibitor chloroquine (CHQ). Cell proliferation was assessed using the CCK-8 assay. Colony forma-
tion ability was evaluated by plate cloning, while migration and invasion capacities were determined using the Transwell assay. Apoptotic
rates were analyzed by flow cytometry. PAKI mRNA levels were measured by real-time quantitative PCR,and Western blotting to detect
pathway and autophagy-related protein expression in cells. Results PAKI mRNA expression was significantly higher in GBM tissues
compared with normal brain tissues (P < 0.05), and patients with higher PAK expression had poorer prognoses. Silencing PAK1 expres-
sion significantly reduced cell proliferation (P < 0.05), decreased the number of colonies (P < 0.05), inhibited migration and invasion abili-
ties (P < 0.05),and promoted apoptosis. In addition, it downregulated the expression of p-PI3K, p-AKT, p-mTOR ,and p62 proteins (P <
0.05), while upregulating Beclin-1 and the LC3- II /LC3- I ratio (P < 0.05). These effects were reversed following treatment with 740Y-P or
CHQ. Conclusion Silencing PAKI expression inhibits the malignant progression of GBM, potentially through suppression of the PI3K/
AKT/mTOR signaling pathway and the induction of autophagy.
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JI2 5 B 4 983 (glioblastoma , GBM) 2 H X #i1 28
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A, expression of PAKI in normal brain tissue and GBM tissue; B, correlation between PAK1 expression and overall survival ; C, correlation between PAK1

expression and disease-free survival. *P < 0.05.
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A,PAKI mRNA expression levels in different cell lines; B, PAKI mRNA expression levels in U251 cells following transfection. *P < 0.05 vs. NHA cell;
#P < 0.05 vs. U251 cell; &P < 0.05 vs. blank group, AP < 0.05 vs. si-NC group.
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Fig.2 PAK1 mRNA expression levels in different cell lines
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Fig.3 Cell proliferation in each group
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Tab.1 Comparison of cell migration and invasion numbers across groups
Group n Number of migrations Number of invasions
si-NC 3 230+ 15 1157
si-PAK1 3 47 £4 942"
si-PAK1+740Y-P 3 148 + 7 635"
si-PAK1+CHQ 3 155+9” 72 £ 8

1) P < 0.05 vs. si-NC group;2) P < 0.05 vs. si-PAK1 group.
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Migration ¥

Invasion §

B4 HHEMEIHREFHE x200

si-PAK1+740Y-P si-PAK1+CHQ

Fig.4 Cell migration and invasion counts in each group x 200
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Fig.5 Apoptosis rates in each group
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A, electrophoretic patterns of PI3K/AKT/mTOR pathway and autophagy-related proteins in each group;B,expression levels of PI3K/AKT/mTOR path-

way-related proteins in each group;C,expression levels of autophagy-related proteins in each group. *P < 0.05 vs. si-NC group; #P < 0.05 vs. si-PAK1

group.
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Fig.6 Expression of the PIBK/AKT/mTOR signaling pathway and autophagy-related proteins in each group
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vs. si-NC group.
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Fig.7 Tumor growth in xenograft models of nude mice in each group
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