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P4HA2 promotes occurrence and progression of liver cancer by regulating the PI3K/Akt/

mTOR signaling pathway
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Abstract: Objective To investigate the role of proline 4-hydroxylase II (P4HA2) in the occurrence and progression of liver
cancer. Methods GEPIA and Human Protein Atlas database were used to predict the expression of PAHA2 in hepatocellular
carcinoma (HCC), and K-M plotter online database was used to analyze the relationship between P4HA2 expression and the
prognosis of HCC. We also examined the expressions of PAHA2 in HCC cells and normal hepatocytes using qRT-PCR and
Western blotting. With lentivirus-mediated RNA interference, PAHA2 expression was knocked down in hepatoma SNU-449
and Hep-3B cells, and the changes in cell proliferation, migration and invasion were assessed using cell counting kit-8 (CCK-8)
assay, colony formation test, scratch test and Transwell assay. The changes in the expressions of epithelial-mesenchymal
transition (EMT) and PI3K/Akt/mTOR signal pathway-related proteins were detected using Western blotting. Results Online
database analysis showed that the expression of PAHA2 was significantly higher in HCC tissues than in normal liver tissues (P<
0.05). The expression levels of PAHA2 mRNA and protein were also significantly higher in HCC cell lines than in normal
hepatocytes (P<0.01). Lentivirus-mediated RNA interference of PAHA2 significantly lowered the expression levels of PAHA2
mRNA and protein in the hepatoma cells (P<0.05) and caused obvious inhibition of cell proliferation, migration and invasion.
P4HA?2 knockdown significantly increased the expression of E-cadherin protein, lowered the expressions of N-cadherin and
Snail, and obviously decreased the expressions of phosphorylated PI3K, AKT and mTOR (P<0.05). Conclusion P4HA2
enhances the proliferation, migration, invasion, and EMT of hepatoma cells by activating the PI3K/Akt/mTOR signaling
pathway to promote the occurrence and progression of liver cancer.

Keywords: hepatocellular carcinoma; prolyl-4-hydroxylase alpha polypeptide II; invasion and migration; PI3K/AKT/mTOR
pathway
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Fig.1 Expression of PAHA2 in hepatocellular carcinoma (HCC) and its association with prognosis. A, C: PAHA2 expression
and overall survival in HCC (GEPIA database). B: Expression of PAHA2 protein in HCC (Human Protein Atlas database). D:
Kaplan-Meier survival analysis of the relationship between PAHA2 expression and prognosis of HCC patients. E, F: PAHA2
expression was up-regulated in HCC cells. The expression of PAHA2 was analyzed in 5 human hepatoma cell lines
SMMC-7721, SNU-449, HepG2, Huh7, Hep3B and normal hepatocyte line L-02 by qRT-PCR and Western blotting. **P<0.01,

**%P<0.001 vs L-02.
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Fig.2 Construction of hepatoma cell models with lentivirus-mediated PAHAZ2 silencing. Western blotting (A, B, D, E) and qRT-
PCR (C, F) were used to examine the silencing efficiency of 3 PAHA2 shRNAs in Hep3B and SNU-449 cells. *P<0.05, **P<0.01,
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Fig.3 Effect of PAHA?2 silencing on the proliferation of Hep3B and SNU-449 cells. A: Cells proliferation detected by fluorescence
cloning experiment for five days. B: CCKS test for assessing cell proliferation ability in shP4HA2 group and NC group. C: Clone
formation test. Silencing PAHA?2 significantly reduces the number of colonies in SNU-449 and Hep3B cells. *P<0.05, **P<0.01 vs NC.
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Fig.4 Effect of PAHA2 silencing on the migration of hepatoma cells detected by cell scratch test (Scale bar=200 um).
Lentivirus-infected Hep3B and SNU-449 cells were photographed at 24 h to examine the healing rate. Data are
presented as percentages of the 0-h and 24-h gap distance and displayed in histograms. **P<0.01, ***P<0.001.
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invasion of Hep3B cell lines (left) and statistical analysis of cell numbers (right). **P<0.01, ***P<0.001.
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