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Analysis of DNA methylation induced by Particulate matter 10 (PM10)

Background/Aims: Fine dust is known to adversely affect various organs as well as the respiratory system, and there are epidemiologic
studies that support this. Currently, studies are continuing to reveal the biological mechanism of fine dust, but epigenetic studies are
still lacking. In this study, we performed in silico analysis based on microarray results of gene methylation changes after PM10 treatment
on respiratory epithelial cells.

Methods: We used five cell lines (BEAS-2B, NCI-H358, HCC-827, A549, NCI-H292), and each cell line was divided into an
experimental group treated with PM10 (ERM® CZ120 fine dust) and a control group without treatment. The experimental group was
treated with PM10 at a concentration of 50g/mL for 48 hours. Then we extracted the genomic DNA from the sample and performed
CpG microarray (Agilent, Santa Clara, CA, USA). Based on the microarray results, we selected genes with a 2-fold difference in
methylation signal. Ingenuity pathway analysis (IPA) was performed with microarray results.

Results: Table 1 shows the result of DNA methylation induced by PM10. CXorf38, NOTCH1, C200rf58, FAM26A, and Clorf45 were
identified as top 5 of hypermethylation. RBM22, CHURC1, RANGAP1, HLRCI1, and MRPL17 were identified as top 5 of
hypomethylation. According to Table 2, cell death and survival, GI disease and cancer, and organismal survival were demethylated,
whereas embryonic development, organismal development, system development were methylated. As a result of IPA analysis, it was
found that genes related to Fcy Receptor-mediated phagocytosis in Macrophages and Monocytes pathway were hypermethylated, and
genes related to PI3K/AKT signaling pathway were hypomethylated (Table 3). Table 2 lists diseases of functions with an absolute value
of activation z score of 2 or more.

Conclusions: Based on the experimental results, it could be inferred that fine dust would silence immune functions by methylating
genes involved in Fcy receptor-medicated phagocytosis in macrophage and monocyte pathways. It can also be inferred that fine dust
may be involved in cancer development by activating the PI3K/AKT signaling pathway, known to be associated with cancer, through
hypomethylation for related genes
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