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N6 — methyladenosine modification promotes arsenic — induced malignant
phenotype of skin cells by inhibiting phosphatase SHIP2 expression
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Abstract : Objective To investigate whether m® A modification promotes arsenic — induced malignant phenotype of skin cells by
inhibiting SHIP2 protein expression. Methods  Human skin keratinocytes were continuously exposed to 1 pmol/L sodium
arsenite for 22 weeks, and cells were harvested at 0, 4, 8, and 22 weeks of exposure to establish the long — term arsenic
treatment cell models. 3 — deazaadenosine (DAA) was used to inhibit the m®* A modification in cells. The SHIP2 protein
expression level was detected by ELISA kit, the m*A modification level of SHIP2 mRNA was detected by m®A — IP — qPCR,
the binding levels of m® A reader to specific m® A regions of SHIP2 mRNA was detected by RIP — qPCR, and the malignant
phenotype of cells was detected by CCK - 8 assay, scratch healing assay and soft agar colony formation assay, respectively.
Results  Exposure to NaAsO, for 22 weeks led to a significant decrease in SHIP2 protein expression (P <0.001). This
reduction of SHIP2 protein expression was accompanied by increased m® A modification levels on SHIP2 mRNA at three specific
regions (SHIP2 —1.: P =0.019; SHIP2 -2. P =0.024; SHIP2 -3, P=0.007), and enhanced binding levels of m® A reader
YTHDF2 to SHIP2 mRNA (SHIP2 - 1. P =0.004; SHIP2 -2, P =0.015; SHIP2 -3; P <0.05). Conversely, DAA
treatment upregulated SHIP2 protein expression (P <0.001), significantly reduced the m® A modification levels on SHIP2
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mRNA (SHIP2 -1; P =0.030; SHIP2 —-2. P =0.034; SHIP2 -3. P =0.002), and downregulated the binding levels of
YTHDF2 to SHIP2 mRNA (SHIP2 —1: P =0.002; SHIP2 -2, P =0.004; SHIP2 -3 P <0.001). HaCaT cells exposed to

NaAsO, for 22 weeks showed increased efficiency of migration and soft agar colony formation ( migration: P <0.001; colony

formation; P <0.001), and the cell migration rate, proliferation rate and soft agar colony formation rate were all reduced after

DAA treatment ( migration; P <0.001 ; proliferation; P <0.001; colony formation; P <0.001). Conclusion

Long — term

arsenic exposure time — dependently upregulates the total m® A modification levels of cells and the specific m® A modification
levels on SHIP2 mRNA , which enhances the binding of the m®A reader YTHDF2 to SHIP2 mRNA, thereby inhibiting SHIP2

protein expression and ultimately promoting the malignant phenotype of human keratinocytes.

Keywords : N6 — methyladenosine ; Phosphatidylinositol 5 — phosphatase SHIP2; Arsenic; malignant phenotype
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Fig.1 Effect of long — term arsenic exposure on total m®A modification levels and SHIP2 protein expression
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Fig.2 Effect of DAA treatment on total m®A modification levels and SHIP2 protein expression
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