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[Abstract] Objective To investigate the role and the underlying mechanisms of N°*-methyladenosine (m°A) reader
YTHDEF3 in macrophages activation. Methods shRNA-mediated Ythdf3 knockdown in RAW264.7 cells was performed
and these RAW264.7 cells were stimulated with LPS. Then, changes in the pro-inflammatory and anti-tumor functions,
including cytokine production, phagocytosis, and tumoricidal ability were evaluated. The effect of Ythdf3 knockdown on
the activation of the Toll-like receptor 4 (TLR4) downstream MAPK and NF-kB pathways was assessed by
immunoblotting. After Ythdf3 knockdown, the expression levels and mRNA stability of key junction proteins and
signaling molecules of the TLR4 signaling pathway were analyzed to identify YTHDF3 target genes and investigate the
underlying regulatory mechanism. Results After LPS stimulation of wild-type RAW264.7 cells, the level of pro-
inflammatory factors increased and then decreased. However, the level of YTHDEF3 showed the opposite trend to that of
pro-inflammatory factors, suggesting that YTHDF3 might play a role in the negative regulation of macrophage activation.
shRNA-mediated Ythdf3 knockdown in RAW264.7 cells significantly increased the expression of pro-inflammatory
factors, nitric oxide (NO) production, and phagocytosis. In addition, Ythdf3 knocked-down RAW264.7 cells co-cultured
with tumor cells exhibited enhanced tumor killing ability. The findings suggested that YTHDF3 deletion could promote
LPS-induced activation of RAW264.7 cells and enhance their production of pro-inflammatory factors and tumor killing
function. further investigation into the underlying mechanisms revealed that Ythdf3 knockdown inhibited the degradation
of Cd36, Irakl, Tabl/2, and Tirap mRNAs, which were key junction proteins and signaling molecules in the TLR4

pathway, which in turn, enhanced the phosphorylation of p38, a downstream key kinase and the activation of
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macrophages. Conclusion By targeting the mRNA of the key junction proteins and signaling molecules of the TLR4

pathway, YTHDF3 accelerates their rapid degradation and suppresses macrophage activation. Ythdf3 knockdown

significantly promotes macrophage activation and enhances the tumor killing activities of macrophages.
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Table1 The primer sequences used for gPCR

Gene Primer sequence (5°-3’)
TNF-« Forward: CCCTCACACTCAGATCATCTTCT
Reverse: GCTACGACGTGGGCTACAG
IL-1B Forward: GCAACTGTTCCTGAACTCAACT
Reverse: ATCTTTTGGGGTCCGTCAACT
IL-6 Forward: TAGTCCTTCCTACCCCAATTTCC
Reverse: TTGGTCCTTAGCCACTCCTTC
Ythdf3 Forward: CATAGGGCAACAGAGGAAACAG
Reverse: ATCTCCAGCCGTGGACCAT
CD36 Forward: ATGGGCTGTGATCGGAACTG
Reverse: GTCTTCCCAATAAGCATGTCTCC
Irakl Forward: CAGAACCACCACAGATCATCATC
Reverse: AGGCTTCAATTCCAATAGCATCA
Tabl Forward: TCCAACCGCAGCTACTCTG
Reverse: CCCGTACAGGAAGCAGTTATTTT
Tab2 Forward: CATGACCTGCGACAAAAATTCC
Reverse: TGATTGCGTAGACCAGAAATTCC
Tirap Forward: CCTCCTCCACTCCGTCCAA
Reverse: CTTTCCTGGGAGATCGGCAT
GAPDH Forward: AGTGCCAGCCTCGTCTCATA
Reverse: GAGAAGGCAGCCCTGGTAAC
B-actin Forward: GGCACCACACCTTCTACAATG
Reverse: GGGGTGTTGAAGGTCTCAAAC
18S-rRNA Forward: GTAACCCGTTGAACCCCATT

Reverse: CCATCCAATCGGTAGTAGCG
TNF-a: tumor necrosis factor; IL-1f: interleukin 1f; IL-6: interleukin 6;
Irakl: IL-1 receptor associated kinasel; Tabl: MAP3K7 binding protein 1;
Tab2: MAP3K?7 binding protein 2; Tirap: TIR domain containing adaptor

protein.
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Fig 3 Effect of Ythdf3 knockdown on pro-inflammatory cytokine production and phagocytic and tumor killing ability of RAW264.7 cells
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and the frequencies (right) of FITC-positive particles in sh-CTL and sh-Ythdf3 group RAW264.7 cells stimulated with LPS (n = 3, P = 0.0117). D, Representative dot plots
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