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WTAP enhances MAP3K9 mRNA stability vie m°A modification to promote
malignant biological behaviors in esophageal squamous cell carcinoma cells
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[Abstract] Objective: To investigate the effects and molecular mechanisms of Wilms tumor 1-associated proteins (WTAP) on the cell
biological properties of esophageal squamous cell carcinoma (ESCC) cells. Methods: 31 pairs of ESCC tissues and their paired
paracancerous tissues that were surgically resected at the Second Clinical Medical College of Chuanbei Medical College between
September 2019 and April 2021 were collected. The esophageal cancer cells KYSE30, KYSE410, KYSE150, KYSE510, TE-1, and
normal human esophageal epithelial cells HET-1A were routinely cultured. Transfection reagents were used to transfect si-NC,
si-WTAP#1 and si-WTAP#2 nucleic acids into KYSE150 and KYSES510 cells. The cells were divided into si-NC, si-WTAP#1 and
si-WTAP#2 groups. The expressions of WTAP and MAP3K9 mRNA were detected in the cells of each group by qPCR assay. CCK-8
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assay, clone formation assay, and scratch healing assay, Transwell assay were employed to detect the effects of knockdown of WTAP
expression on ESCC cell proliferation, migration, invasion and apoptosis. WB assay was used to detect the expressions of WTAP,
MAP3K9, EMT and MAPK pathway-related proteins in ESCC cells of each group knocked down of WTAP; immunohistochemistry to
detect the expression of WTAP proteins in ESCC tissues, immunoprecipitation of methylated RNA (MeRIP)-qPCR assay to detect the
level of MAP3K9 m°A in ESCC cells, actinomycin D assay to detect the stability of mRNA of MAP3K9, and database data to analyze
the expression, target genes, functional enrichment, and interacting RNA of WTAP. Results: WTAP was highly expressed in ESCC
tissues and cells (P < 0.05 or P < 0.01 or P < 0.001) and correlated with the degree of differentiation (P < 0.01); the expression of
WTAP mRNA and its protein were successfully knocked down in KYSE150 and KYSES510 cells (P < 0.01 or P < 0.001); the
knockdown of WTAP significantly inhibited the proliferation, migration and invasion of KYSE150 and KYSES510 cells (P < 0.05 or
P <0.01 or P<0.001), and promoted the apoptosis of KYSE150 and KYSES10 cells (P < 0.05 or P < 0.01). Knockdown of WTAP
resulted in a significant decrease in the m°A level of MAP3K9 (P < 0.05), and its mRNA expression level and mRNA stability were
both significantly reduced (P < 0.05). Database data analysis showed that WTAP target genes clustered in the MAPK signaling
pathway; the expression levels of MAP3K9, p-ERK, N-cadherin, and MMP9 were significantly reduced (P < 0.05 or P < 0.01), and the
expression level of E-cadherin was significantly elevated (P < 0.05 or P < 0.01) in the KYSE150 and KYSE510 cells after knockdown
of WTAP. Conclusions: WTAP is highly expressed in ESCC tissues and cells and correlates with their differentiation. It promotes the
stability of MAP3K9 mRNA through m°A modification, activates the MAPK pathway and thus promotes the malignant biological
behaviors of ESCC cells.
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proliferation; migration; invasion; apoptosis
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