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VIPR1 promoter methylation promotes transcription factor AP-2a binding to inhibit

VIPR1 expression and promote hepatocellular carcinoma cell growth in vitro

NING Shiyu', HE Chunmei’, GUO Zehao', ZHANG Hao', MO Zhijing'
'School of Intelligent Medicine and Biotechnology, *Faculty of Basic Medical Sciences, Guilin Medical University, Guilin 541199, China

Abstract: Objective To explore the transcriptional regulation mechanism and biological function of low expression of
vasoactive intestinal peptide receptor 1 (VIPR1) in hepatocellular carcinoma (HCC). Methods We constructed plasmids
carrying wild-type VIPR1 promoter or two mutant VIPR1 promoter sequences for transfection of the HCC cell lines Hep3B
and Huh7, and examined the effect of AP-2a expression on VIPR1 promoter activity using dual-luciferase reporter assay.
Pyrosequencing was performed to detect the changes in VIPR1 promoter methylation level in HCC cells treated with a DNA
methyltransferase inhibitor (DAC). Chromatin immunoprecipitation was used to evaluate the binding ability of AP-2a to
VIPR1 promoter. Western blotting was used to assess the effect of AP-2a knockdown on VIPR1 expression and examine the
differential expression of VIPR1 in the two cell lines. The effects of VIPR1 overexpression and knockdown on the proliferation,
cell cycle and apoptosis of HCC cells were analyzed using CCK8 assay and flow cytometry. We also observed the growth of
HCC xenograft with lentivirus-mediated over-expression of VIPR1 in nude mice. Results Compared with the wild-type VIPR1
promoter group, co-transfection with the vector carrying two promoter mutations and the AP-2a-over-expressing plasmid
obviously restored the luciferase activity in HCC cells (P<0.05). DAC treatment of the cells significantly decreased the
methylation level of VIPR1 promoter and inhibited the binding of AP-2« to VIPR1 promoter (P<0.01). The HCC cells with AP-
2a knockdown showed increased VIPR1 expression, which was lower in Huh? cells than in Hep3B cells. VIPR1 overexpression
in HCC cells caused significant cell cycle arrest in G2/M phase (P<0.01), promoted cell apoptosis (P<0.001), and inhibited cell
proliferation (P<0.001), while VIPR1 knockdown produced the opposite effects. In the tumor-bearing nude mice, VIPR1
overexpression in the HCC cells significantly suppressed the increase of tumor volume (P<0.001) and weight (P<0.05).
Conclusion VIPR1 promoter methylation in HCC promotes the binding of AP-2« and inhibits VIPR1 expression, while VIPR1
overexpression causes cell cycle arrest, promotes cell apoptosis, and inhibits cell proliferation and tumor growth.
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Fig.2 Methylation of VIPR1 promoter promotes the binding of AP-2a and inhibits VIPR1 expression. A:
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cells with VIPR1 knockdown (*P<0.05). C: CCK8
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