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Abstract: Objective To analyze the mechanism of action of the methyltransferase 3 (METTL3) inhibitor STM2457 in human
hepatocellular carcinoma (HCC) HepG2 cells, with a focus on its impact on N6-methyladenosine (m6A) modification and its
potential as an anti-tumor therapeutic agent. Methods HepG2 cells were divided into an experimental group (treated with
STM2457) and a control group (treated with DMSO). Nanopore sequencing technology, combined with m6Anet, NanoCount,
xPore, and GFOLD methods, was used to analyze m6A modification levels, transcriptome expression, and differential genes.
Functional enrichment analysis of the differential genes was performed using Gene Ontology (GO) and the Kyoto Encyclopedia
of Genes and Genomes (KEGG). Results STM2457 reduced the number of m6A sites (6 446 vs 11 549) and modification levels
(0.95+0.03 vs 0.98 +0.03), and the difference was statistically significant (Z=—19.915, P<0.01) in HepG2 liver cancer cells.
Differential gene analysis identified 109 up-regulated genes and 340 down-regulated genes. Among them, the m6A modification
of genes closely related to liver cancer progression, including PDLIMS5, AZGP1 and RNASET?2, was down-regulated, while their
gene expression levels were increased. Functional enrichment analysis showed that the differential genes were mainly enriched in
cell adhesion, apoptosis, translation regulation and hepatocellular carcinoma-related pathways. Conclusions STM2457 inhibits
METTL3 activity reduces m6A modification levels in HepG2 cells, up-regulates the expression of genes PDLIMS, AZGP1 and
RNASET2, and promotes apoptosis in HepG2 cells, providing a potential therapeutic target for liver cancer treatment.
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