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Abstract: This study investigated the antitumor activity and molecular mechanisms of penfluridol (PF), an
antipsychotic drug, in gastric cancer treatment. In vitro assays including CCK-8, colony formation, wound healing,
Transwell migration, Hoechst 33342 staining, and flow cytometry demonstrated that penfluridol significantly
inhibited proliferation and migration of SGC-7901 and HGC-27 gastric cancer cells in a concentration-dependent
manner, while inducing apoptosis. Transcriptomic profiling combined with molecular docking revealed stable

binding conformations between penfluridol and heat shock protein 90 (HSP90) or mouse double minute 2
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(MDM?2). Western blot analysis further confirmed that penfluridol suppressed the HSP90/protein kinase B/MDM?2/
tumor protein p53 (HSP90/Akt/MDM2/pS3) pathway, characterized by decreased HSP90 expression and
concomitant upregulation of p53 protein. These findings collectively indicate that penfluridol exerts multifaceted

antitumor effects by targeting key oncogenic pathways, providing experimental evidence for repurposing this

antipsychotic agent as a potential therapeutic strategy against gastric cancer.
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Figure 1 PF inhibits proliferation and colony formation in gastric cancer cells. A, B: Inhibitory effects of PF on cell proliferation (CCK-8
assay) in SGC-7901 (A) and HGC-27 (B); C, D: Suppression of colony formation by PF in SGC-7901 (C) and HGC-27 (D). n =3, x *+ s.
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Figure 2 PF inhibits migration and epithelial-mesenchymal transition (EMT) in gastric cancer cells. A, C: Suppression of wound healing
by PF in SGC-7901 (A) and HGC-27 (C); B, D: Inhibition of migration by PF in SGC-7901 (B) and HGC-27 (D); E, F: Regulation of EMT-
related proteins by PF in SGC-7901 (E) and HGC-27 (F). n=3,x+ 5. 'P<0.05, "P<0.01, ""P < 0.001 vs control
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Figure 3 PF induces apoptosis in gastric cancer cells. A, B: Effects of PF on apoptosis in SGC-7901 (A) and HGC-27 (B); C, D: Apoptosis
phase distribution in SGC-7901 (C) and HGC-27 (D); E, F: Regulation of apoptosis-related proteins by PF in SGC-7901 (E) and HGC-27
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Figure 4 Transcriptomic profiling of gastric cancer cells treated with PF
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Table 1 Molecular docking results of potential target proteins binding to PF

Molecule Matched ligand site Fitness Target name Gene_name
PF R(9) R(11) R(10) 232 HPGDS_HUMAN HPGDS
PF P(8) R(10) R(9) 2.18 CHIA_HUMAN CHIA
PF H(3) R(11) R(10) 2.15 BLVRB_HUMAN BLVRB
PF H(4) H(3) R(11) R(10) 2.09 FAS_HUMAN FASN
PF H(3) R(10) R(11) 2.05 AL3A1_HUMAN ALDH3A1
PF H(4) R(10) R(11) 1.95 RET_HUMAN RET
PF D(2) R(9) R(11) 1.94 GSK3B_HUMAN GSK3B
PF H(3) R(10) R(11) 1.94 S10A4_HUMAN S10044
PF H(4) R(10) R(11) 1.94 KCI1D HUMAN CSNKID
PF R(10) R(11) R(9) 1.91 PDE4D _HUMAN PDE4D
PF A(1) R(10) R(9) 1.90 HS90A HUMAN HSP90AAI
PF H(4) R(10) R(11) 1.89 MAP2_HUMAN METAP2
PF H(4) R(11) R(10) 1.89 KC1D_HUMAN CSNKID
PF H(4) R(10) R(11) 1.89 MDM2 HUMAN MDM?2
PF R(9) R(10) R(11) 1.89 CASP6 HUMAN CASP6
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Figure 5 PF modulates the HSP90/Akt/MDM2/p53 signaling pathway. A, B: Molecular docking models of PF with HSP90AA1 (A) and
MDM2 (B); C, D: Effects of PF on HSP90/Akt pathway-related protein expression in SGC-7901 (C) and HGC-27 (D). n =3,x+s. P <

0.05, "P<0.01, P <0.001 vs control
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