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[Abstract] Epigenetic modification plays an important role in the biological regulatory process of eukaryotic cells.
Tumor immunotherapy is an important means and clinical strategy for the treatment of some cancers. 5-Methylcytosine
(m5C) is an important component of the epigenetic regulatory network discovered after m6A and has become a new topic
for life science research in recent years. The m5C methylation of RNA can affect the fate of the modified RNA mole-
cules and play an important role in various biological processes, including RNA stability, protein synthesis and tran-
scriptional regulation. Recent studies have shown that m5C writers, erasers and readers are related to a variety of cellu-
lar biological processes and systemic diseases, including the occurrence, metastasis and tumor immune microenviron-
ment. m5C methylation can widely affect gene expression and the biological process of tumorigenesis and development
at multiple levels, but its specific mechanism and potential interaction with other epigenetic modifications in tumor im-
munotherapy are still unclear, and its regulatory mechanism, risk assessment and role in targeted therapy for malignant
tumors need to be further studied. This article will review the dynamic regulatory network of m5C, the biological role of
m5C modification in solid tumors and potential targets in tumor immunotherapy.
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m5C methyltransferase uses SAM as the methyl donor and transfers the methyl to the fifth carbon atom of cytosine to form the m5C methyla-
tion. Upon m5C modification of RNA, m5C recognition proteins specifically recognize and bind m5C modification sites. m5C demethylases
mediate RNA demethylation, reflecting the dynamic reversibility of m5C methylation. SAM : S -adenosylmethionine ; Me : methyl ; DNMT2:
DNA (cytosine-5)-methyltransferase 2 ; NSUN : NOL1/NOP2/sun ; m5C : 5-methylcytosine ; TET : ten-eleven translocation ; ALKBH1 : AlkB ho-
molog 1; ALYREF : Aly/REF export factor; YBX1: Y-box binding protein 1; RAD52: radiation sensitive 52; YTHDF2: YTH N6-methyl-

adenosine RNA binding protein 2 ; ca5c : 5-carboxycytidine ; f5¢ : 5-formylcytidine ; hm5C : 5-hydroxymethyleytidine

Figure 1 The dynamic regulation of m5C in mRNA
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