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METTL3-mediated Cry2 m°A methylation modification promotes lenvatinib
resistance in human hepatocellular carcinoma Huh-7 cells
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Abstract Objective To investigate the effects of cryptochrome 2 (Cry2) and its N6-methyladenosine (m°A) methylation modification
on lenvatinib resistance in human hepatocellular carcinoma (HCC) cells. Methods Human HCC. cell line Huh-7 and its lenvatinib-re-
sistant cells (Huh-7/LR) were cultured in vitro. si-Cry2,0e-Cry2, si-methyliransferase-like protein 3 (METTL3),0e-METTL3 interference
negative control (si-NC), and empty overexpression vector (Vector) plasmids were transfected into Huh-7/LR cells. The control group con-
sisted of Huh-7/LR cells that were not transfected with the plasmid. The drug sensitivity of each group was assessed using the MTT assay.
The rate of apoptosis in each group was determined by flow cytometry. The methylation level of RNA m°A in the cells was detected using
colorimetry. The m°A methylation levels of Cry2 in each group were analyzed using the methylation RNA immunoprecipitation method. The
mRNA and protein expression levels of Cry2 and METTL3 in each group were measured by real-time quantitative PCR and Western blot-
ting, respectively. Results When compared to Huh-7 cells, the sensitivity of Huh-7/LR cells to lenvatinib was found to be significantly
decreased (P < 0.05),resulting in a drug resistance index of 6.320. Simultaneously , there was a significant decrease seen in the mRNA and
protein expression levels of Cry2 in these cells (P < 0.01). Additionally, the methylation level of RNA m°A and protein expression level of
METTL3 were significantly elevated (P < 0.05). Overexpression of Cry2 significantly augmented the sensitivity of the Huh-7/LR cells to
lenvatinib and facilitated apoptosis (all P < 0.05). Silencing METTL3 notably attenuated the methylation of Cry2 m°A in Huh-7/LR cells
(P < 0.01),upregulated the mRNA and protein expression levels of Cry2,increased the sensitivity of Huh-7/LR cells to lenvatinib, and
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promoted apoptosis (all P < 0.05). Conversely, overexpressing METTL3 exerted an opposing effect. However, silencing Cry2 effectively

reversed the sensitizing effect of METTL3 silencing to lenvatinib in Huh-7/LR cells. Conclusion METTL3 facilitates the elevation of

Cry2 m°A methylation levels, thus resulting in the downregulation of Cry2 expression and consequently promoting resistance to lenvatinib

in human HCC cells.
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A, cell proliferation of the Huh-7 and Huh-7/LR cells was detected using MTT assay; B, C,mRNA and protein expression levels of Cry2 in the Huh-7 and
Huh-7/LR cells were measured using real-time quantitative PCR and Western blotting. *P < 0.05,**P < 0.01 vs. Huh-7 cells.
1 Huh-7#RaFnHuh-7/LRAAREIETE R U R 4AE 1 Cry2 mRNATNE B Rk K F LB
Fig.1 Comparison of proliferation rate and Cry2 mRNA and protein expression levels in the Huh-7 and Huh-7/LR cells
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A,B,mRNA and protein expression levels of Cry2 in the Huh-7/LR cells were measured using real-time quantitative PCR and Western blotting; C, cell
proliferation of the Huh-7/LR cells was detected using the MTT assay; D, apoptosis rate of Huh-7/LR cells was assessed using flow cytometry. *P < 0.05,
##P < 0.01 vs. control group;## P < 0.01 vs. oe-Cry2 group without lenvatinib.

E2 &HHuh-7/LREMHCry2 mRNAFIE A RiA 7K F AR 4 REHE5E R FE T3 L 5
Fig.2 Comparison of the expression levels of Cry2 mRNA and protein, cell proliferation rate, and apoptosis rate in the Huh-7/LR cells

of each group
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Fig.3 Comparison of m°A methyltransferase protein expression levels in the Huh-7 and Huh-7/LR cells
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A-B,mRNA and protein expression levels of METTL3 and Cry2 in the Huh-7/LR cells were detected using real-time quantitative PCR and Western blot-

ting; C, methylation level of Cry2 m°A in the Huh-7/LR cells was assessed using methylation RNA immunoprecipitation. * P < 0.05,%* P < 0.01 vs. con-

trol group.
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Fig.4 Comparison of the expression levels of METTL3 and Cry2 mRNA and protein and the methylation level of Cry2 m°A in the Huh-7/LR

cells of each group
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A, protein expression level of Cry2 in Huh-7/LR cells was detected using Western blotting; B, Huh-7/LR cell proliferation was assessed using the MTT

assay ; C, apoptosis rate of Huh-7/LR cells was measured using flow cytometry. *P < 0.05,**P < 0.01 vs. si-NC group; ##P < 0.01 vs. si-Cry2 group; AP <

0.05, A AP <0.01 vs. the same group without lenvatinib.

E5 &ZHHuh-7/LRAMFRCry2E ARIEKTE, HMAAGHEREATRILE
Fig.5 Comparison of the expression levels of Cry2 protein, cell proliferation rate, and apoptosis rate in Huh-7/LR cells of each group
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