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Abstract: Objective To investigate the effects of Pifithrin-p on the proliferation of T7SC2 mutant hepatocellular
carcinoma cells. Methods The effect of Pifithrin-p on cell proliferation was evaluated using CCK8 assay in multi-
ple lines of Tsc2 mutant mouse embryonic fibroblasts ( MEFs) and human hepatocellular carcinoma cells. Lentiviral
infection was used to construct hepatocellular carcinoma cells with knockdown or overexpression of TSC2. The pro-

tein expression of TSC2 and the downstream effectors of the mTOR pathway were detected by Western blot. Cellular
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sensitivity to Pifithrin-p. was detected by CCK8. The nude mouse subcutaneous transplantation tumor model was
established for evaluation of drug efficacy in vivo. RNA sequencing was used for differential gene and pathway en-
richment analysis, which was verified by Western blot and CCK8. Results Pifithrin-p selectively inhibited the
proliferation of Tsc2 mutated MEFs and hepatocellular carcinoma cells in a dose-dependent manner ( P<0.05).
Hepatocellular carcinoma cells with TSC2 knockdown showed increased sensitivity to Pifithrin-p, whereas those
with TSC2 overexpression were resistant ( P<0. 05). Pifithrin-p. significantly inhibited the growth of Tsc2 mutant
transplantation tumors in nude mice (P<0.05). Pifithrin-p downregulated the expression of Smad7 protein in
Tsc2 mutant cells, resulting in elevated levels of p-Smad2/3 and over-activation of the TGF-B/Smad signaling
pathway ( P<0.05). The combination of each of the six cell death inhibitors with Pifithrin-w revealed that reac-
tive oxygen species inhibitor and TGF-B/Smad pathway inhibitor were able to reverse Pifithrin-p-induced cell
death in TSC2 mutant cells (P<0.05). Conclusions Pifithrin-p selectively inhibits the proliferation of TSC2

mutant hepatocellular carcinoma cells. This effect is associated with the downregulation of Smad7 and the disrup-

tion of the TGF-B/Smad signaling pathway balance.
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A. the expression of TSC2 protein detected by Western blot; B. the downstream of the mTOR pathway protein expression

after starvation re-stimulation detected by Western blot; C. the cell viability at 24 h, 48 h and 72 h detected by CCK8;
D. the cell viability of Tsc2** and Tsc2”~ with 0 ~8 wmol/L Pifi-p for 48 h detected by CCK8; E. the expression of
TSC1, TSC2 and downstream proteins of mTOR pathway in Tscl™* and Tscl™~ cells detected by Western blot; F. the cell
viability of TscI™* and TscI”™ cells after treatment with 0—8 wmol/L Pifi-w for 48 h detected by CCK8; *P<0.05,

“P<0.01, """P<0.001 compared with control group.

1 Pifi-p NS Tsc2 22 2H) MEFs 2001558
Fig 1 Pifi-p selectively inhibited the proliferation of Tsc2 mutant MEFs(x+s, n=6)
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A. the expression of TSC2 protein in five types of hepatocellular carcinoma cell lines detected by Western blot; B. the cell

viability of five types of hepatocellular carcinoma cell lines after treatment with 0—12 pwmol/L of Pifi-p for 48 h detected
by CCK8; C. the changes of TSC2 protein and mTOR pathway in MHCC97H cells after shNC and sh7SC2 detected by
Western blot; D. the sensitivity of MHCC97H cells to Pifi-p after shNC and shTSC2 detected by CCK8; E, F. the expres-
sion of TSC2 protein and the cell viability of cells after Pifi-w treatment in Hepal-6 with shNC and shTSC2 detected by
Western blot and CCK8; G, H.the expression of TSC2 protein and the cell viability of cells after Pifi-p treatment in
SNU886 with vector and 0e-TSC2 detected by Western blot and CCKS8; I, J. the expression of TSC2 protein and the cell
viability of cells after Pifi-p treatment in SNU398 with vector and oe-TSC2 detected by Western blot and CCKS;
"P<0.05, ""P<0.01, "*"P<0.001 compared with control group.
2 Pifi-n SEIFMHE TSC2 SRR AR AR IETE
Fig 2 Pifi-p selectively inhibited proliferation of hepatocellular carcinoma cells with 7SC2 mutation(X+s, n=6)
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A, B.in vitro and in vivo images of tumors in BALB/ ¢ nude mice after subcutaneous tumor formation and treatment for 32

days ( control group; n=9, Pifi-pu group: n=9); C. changes in tumor volume during treatment; D. tumor weight at the

end of the treatment; E. changes of body weight in BALB/¢ nude mice during the treatment; F.the staining images of

HE, Ki67, and cleaved-caspase 3 of tumor tissue; P<0.05, “"P<0.01, """P<0.001 compared with control group.
3 Pifi-p H Tsc2 RETMBEREEK
Fig 3 Pifi-p inhibited the growth of transplanted tumors with Tsc2 mutation(x+s, n=9)
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A. the Venn diagrams for differential gene intersections by RNA-seq (6 pmol/L Pifi-p for 24 h; C. control; T. treatment ) ;

B. heatmap of the expression of 6 genes; C. GO function enrichment analysis of differential 6 genes; D. the protein expression levels
of Smad6, Smad7, p-Smad2/3 and Smad2/3 in Tsc2** and Tsc2”~ cells after treatment with 6 wmol/L Pifi-w for 48 h detected by
Western blot; E. quantitative statistics of Smad7 and p-Smad2/3 protein expression; F. the cell viability of Pifi-pw(6 pmol/L) in
association with SB 431542(5 wmol/L) in Tsc2”" cells for 48 h detected by CCK8; G, H. the cell viability of Pifi-p(8 wmol/L)
in association with Z-VAD (20 wmol/L) , Fer-1(20 wmol/L) , Nec-1(20 wmol/L) , NAC(1 mmol/L), CQ(5 wmol/L) in Tsc2”~

cells and SNU886 for 48 h detected by CCK8; "P<0. 05, "'P<0. 01,

E ok

P<0. 001 compared with control group.
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Fig 4 Pifi-p selectively induced 7sc2 mutant cell death by down-regulation of Smad7(x+s, n=3)
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