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Abstract : N6-methyladenine (m6A) is the most prevalent internal chemical modification in eukaryotic messenger
RNA (mRNA). This modification process is jointly regulated by three functional protein categories:
methyltransferases (writers), demethylases (erasers), and methylation readers. Among these,
methyltransferase-like protein 3 (METTL3) serves as the key enzyme catalyzing m6A formation and
constitutes the core catalytic subunit of the m6A methyliransferase complex. Abnormally elevated in
various malignancies, METTL3 modulates oncogenic signaling pathways, positioning it as a potential
novel anti-cancer target. This review primarily elucidates how METTL3 promotes cancer cell survival,
proliferation, and invasion through m6A—-dependent mechanisms and m6A-independent pathways (e.g.,
PISK/AKT/mTOR, JAK/STAT pathways) to promote cancer cell survival, proliferation, and invasion,
thereby exerting oncogenic effects. It also summarizes the latest research progress and antitumor
effects of small-molecule inhibitors and proteasome-targeted degraders currently being developed
to target METTLS. Finally, this paper analyzes key challenges in the clinical translation of METTL3
targeting and outlines future development directions, aiming to provide theoretical reference for novel
drug development based on epigenomic regulation.
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