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Effects and mechanisms of ME3 on cell proliferation, migration and invasion of hepatocellular
carcinoma

HE Junbo'; YUAN Yiming', LUO Zhenguo', MA Bingqin', QIAN Weiyun', WEI Lan', LU Yifeng”

'Department of General Medicine, *Department of Interventional Radiology, the Third Affiliated Hospital of Soochow
University , Changzhou 213003, China

[Abstract] Objective: To analyze the expression of malic enzyme 3(ME3) in hepatocellular carcinoma(HCC) tissues and celllines,
and explore the effects of ME3 on the proliferation, migration, and invasion of HCC cells, as well as its underlying mechanism.
Methods: The Cancer Genome Atlas (TCGA) database was used to study the expression of ME3 in HCC tissues. RT-qPCR and
Western blot were performed to detect the mRNA and protein expression levels of ME3 in HCC cells. After knocking down or over
expressing ME3 in HCC cell lines, the effects of ME3 on the proliferation, migration and invasion of HCC cells were detected by CCK-8
assay colony formation assay, transwell assay, and invasion assay. Western blot was used to detect the expression of proteins related to
the PI3K/AKT signaling pathway. Results: Compared with adjacent normal tissues and normal liver celline, ME3 was significantly
up-regulated in HCC tissues and cell lines. Knockdown of ME3 markedly inhibited the ability of proliferation, migration and invasion of
HCC cells, while overexpression of ME3 resulted in the opposite effects. Furthermore , we found that the activity of PI3K/AKT signaling
pathway was significantly activated by ME3. Conclusion: ME3 is highly expressed in HCC tissues, promoting the proliferation,
migration and invasion of HCC cells, and may function as an oncogene in HCC by activating the PI3K/AKT signaling pathway.
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A: Comparison of ME3 levels between tumor tissues and adjacent normal tissues of HCC patients in TCGA database. B: Analysis of the correlation

between ME3 expression and the prognosis of HCC patients by the GEPIA database.” P < 0.001.
1 HCC B&E ™ ME3 #3018 K H X3 1 fa K £ 00
Figure 1 Expression of ME3 in HCC patients and its effect on prognosis
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A: The protein expression levels of ME3 in LO2, Bel-7402, SMMC-7721 and HepG2 cells were examined by Western blot (n=3). B: The

mRNA expression levels of ME3 in LO2, Bel-7402, SMMC-7721 and HepG2 cells were assessed using RT-qPCR (n=3). C: ME3 protein and mRNA
expression levels were reduced in HepG2 cells transfected with sh-ME3(n=3). D: ME3 protein and mRNA expression levels were increased in SMMC-
7721 cells transfected with Flag-ME3(n=3). P < 0.05 and "P < 0.01.

2 ME37£ HCC #iffish Fix i
Figure 2 ME3 was up-regulated in HCC cells
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A: CCK-8 assay showed that treatment with sh-ME3 decreased the cell viability of HepG2 cells at 1,2, 3 and 4 days (n=3). B: ME3 knockdown
inhibited cell clone formation in HepG2 cells (n=3). C: Transwell and invasion assays indicated that ME3 knockdown inhibited the migration and
invasion abilities of HepG2 cells(x40,n=3). P < 0.05.

El3 B ME3 "I LUIH HCC fRARAIIE5E T AR E

Figure 3 ME3 knockdown inhibited the proliferation, migration and invasion of HCC cells
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A: CCK-8 assay showed that treatment with Flag-ME3 increased the cell viability of SMMC-7721 cells at 1,2, 3 and 4 days (n=3). B: ME3
over expression promoted cell clone formation in SMMC-7721 cells(n=3). C: Transwell and invasion assays indicated that ME3 over expression promoted
the migration and invasion abilities of SMMC-7721 cells(x40,n=3). P < 0.05.
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Figure 4 MES3 overexpression promoted the proliferation, migration, and invasion of HCC cells
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A, B: After transfected with sh-ME3(A) or Flag-ME3(B) in HCC cells, the PI3K/AKT signaling pathway related proteins were detected by Western

blot analysis(n=3). P < 0.05 and "P < 0.01.

5 ME3& 1L HCC 41 PI3K/AKT & #%
Figure 5 ME3 activated the PI3K/AKT signaling pathway in HCC cells
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