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Supplementary Figure 1. Flowchart of the analysis pipeline. Methylation results first undergo various quality control steps to identify cell lineage-specific differentially methylated cytosine-phosphate-guanine dinucleotide (CpG) sites with CellDMC, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (Step 1). After examining overlap of differential methylation between different cell lineages (Step IIa), Ingenuity Pathway Analysis (Step IIb) and protein-protein interaction network construction (Step IIc), monocyte-specific CpG sites mapping to genes regulating interleukin-1β (IL-1β) are singled out (Step IId). Furthermore, metabolic traits-related CpG sites are eliminated (Step IIe), CpG sites associated with metabolic traits in past epigenome-wide association studies (EWAS) are discarded (Step IIf), hyperuricemia-related CpG sites are removed (Step IIg) and CpG sites located in uric acid-associated genes are excluded (Step IIh). Remaining nine gouty inflammation-specific CpG sites are examined with monocyte-specific cis-methylation quantitative trait loci (cis-meQTL) analysis (Step IIIa) and monocyte-specific genetic analysis (Step IIIb) to exclude confounding by genetic factors. Further co-methylation analysis (Step IVa) and functional annotation (Step IVb) support their regulatory potential. In the final steps, potential transcription factors involved in respective regulation (Step Va-Vb) are found through MoLoTool identification (Step Va) and ReMap retrieval (Step Vb), and monocyte-specific associations of surviving CpG methylation with clinical characteristics are analysed with CellDMC, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (Step Vc).
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Supplementary Figure 2. Overlap of differential methylation in different cell lineages. The plots show the overlap of differential methylation between monocytes, eosinophils, neutrophils, NK cells, B cells, CD4+ T cells and CD8+ T cells at the cytosine-phosphate-guanine dinucleotide (CpG) site level (A) and at the gene level (B). The darkness of heatmap corresponds to the degree of overlap (0%-100%) of differential methylation between different cell lineages.
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Supplementary Figure 3. Protein-protein interaction network. The protein-protein interaction network reveals several hub genes regulating interleukin-1β (IL-1β) (Table 1, Suppolementary Table 3). Hub genes regulating IL-1β are highlighted with respective hues.
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[bookmark: _Hlk42494307]Supplementary Figure 4. Associations of failed methylation sites with metabolic traits and hyperuricemia. The graphical representation shows monocyte-specific associations between cg18886702, cg00091098, cg22408430, cg13204333, cg14326053, cg10027934 methylation and low density lipoprotein (blue line), triglyceride (red line), HbA1c levels (cyan line) and hyperuricemia (green line). The radii mean minus log10P of monocyte-specific associations between cytosine-phosphate-guanine dinucleotide (CpG) sites and phenotypes. The dashed purple circle shows threshold value of P=0.05. For example, cg10027934 is monocyte-specifically associated with low density lipoprotein (P=0.0019, minus log10P=2.72) but is not monocyte-specifically associated with triglyceride (P=0.2303, minus log10P=0.64), HbA1c (P=0.9220, minus log10P=0.04) and hyperuricemia (P=0.5481, minus log10P=0.26). Data are analysed using CellDMC, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 5. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg10314750. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg10314750 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg10314750 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg10314750. Monocyte-specific associations of genetic variants with cg10314750 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 6. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg03795507. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg03795507 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg03795507 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg03795507. Monocyte-specific associations of genetic variants with cg03795507 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 7. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg10257063. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg10257063 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg10257063 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg10257063. Monocyte-specific associations of genetic variants with cg10257063 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 8. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg16975613. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg16975613 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg16975613 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg16975613. Monocyte-specific associations of genetic variants with cg16975613 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 9. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg16630982. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg16630982 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg16630982 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg16630982. Monocyte-specific associations of genetic variants with cg16630982 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 10. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg12182452. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg12182452 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg12182452 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg12182452. Monocyte-specific associations of genetic variants with cg12182452 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 11. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg17151991. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg17151991 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg17151991 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg17151991. Monocyte-specific associations of genetic variants with cg17151991 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
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Supplementary Figure 12. Cis-methyl-quantitative trait locus (cis-meQTL) and genetic analysis of cg26375855. (A) Regional association plots of monocyte-specific associations between nearby genetic variants and cg26375855 methylation. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and cg26375855 methylation. (B) Regional association plots of monocyte-specific associations between nearby genetic variants and gout. X-axis represents positions on respective chromosome. Y axis represents minus log10P of monocyte-specific associations between genetic variants and gout. Every point is one genetic variant coloured with respective hue, with different colours implying different genetic variants. The dashed purple lines indicate the significance threshold (P = 0.05) and the red box highlights the location of cg26375855. Monocyte-specific associations of genetic variants with cg26375855 methylation and gout are analysed using multiple regression analysis, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions (see supplementary methods).
.
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Supplementary Figure 13. Co-methylation analysis and functional annotation of cg10314750. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg10314750. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg10314750 (highlighted in shaded box) is located in open sea. (C) Functional annotation of cg10314750. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg10314750 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements. 
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Supplementary Figure 14. Co-methylation analysis and functional annotation of cg03795507. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg03795507. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg03795507 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg03795507. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg03795507 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements. 
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Supplementary Figure 15. Co-methylation analysis and functional annotation of cg10257063. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg10257063. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg10257063 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg10257063. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg10257063 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements. 
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Supplementary Figure 16. Co-methylation analysis and functional annotation of cg16975613. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg16975613. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg16975613 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg16975613. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg16975613 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 17. Co-methylation analysis and functional annotation of cg16630982. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg16630982. cg16630982 is highlighted with red while cg12182452 is highlighted with blue. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg16630982 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg16630982. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg16630982 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 18. Co-methylation analysis and functional annotation of cg12182452. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg12182452. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg12182452 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg12182452. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg12182452 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 19. Co-methylation analysis and functional annotation of cg17151991. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg17151991. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg17151991 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg17151991. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg17151991 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 20. Co-methylation analysis and functional annotation of cg26375855. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg26375855. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg26375855 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg26375855. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg26375855 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 21. Co-methylation analysis and functional annotation of cg18886702. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg18886702. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg18886702 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg18886702. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg18886702 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 22. Co-methylation analysis and functional annotation of cg00091098. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg00091098. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg00091098 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg00091098. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg00091098 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 23. Co-methylation analysis and functional annotation of cg22408430. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg22408430. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg22408430 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg22408430. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg22408430 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 24. Co-methylation analysis and functional annotation of cg13204333. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg13204333. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg13204333 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg13204333. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg13204333 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 25. Co-methylation analysis and functional annotation of cg14326053. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg14326053. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg14326053 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg14326053. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg14326053 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 26. Co-methylation analysis and functional annotation of cg10027934. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg10027934. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg10027934 (highlighted in shaded box) is located in CpG shelf. (C) Functional annotation of cg10027934. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg10027934 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 27. Co-methylation analysis and functional annotation of cg15158067. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg15158067. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg15158067 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg15158067. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg15158067 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: ]



Supplementary Figure 28. Co-methylation analysis and functional annotation of cg01718853. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg01718853. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg01718853 (highlighted in shaded box) is located in CpG shelf. (C) Functional annotation of cg01718853. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg01718853 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 29. Co-methylation analysis and functional annotation of cg03789579. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg03789579. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg03789579 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg03789579. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg03789579 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 30. Co-methylation analysis and functional annotation of cg13559233. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg13559233. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg13559233 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg13559233. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg13559233 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 31. Co-methylation analysis and functional annotation of cg05638359. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg05638359. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg05638359 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg05638359. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg05638359 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 32. Co-methylation analysis and functional annotation of cg03945122. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg03945122. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg03945122 (highlighted in shaded box) is located in CpG shelf. (C) Functional annotation of cg03945122. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg03945122 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 33. Co-methylation analysis and functional annotation of cg26461510. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg26461510. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg26461510 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg26461510. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg26461510 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 34. Co-methylation analysis and functional annotation of cg03275949. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg03275949. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg03275949 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg03275949. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg03275949 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 35. Co-methylation analysis and functional annotation of cg07083023. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg070830233. cg070830233 is highlighted with red while cg19824059 is highlighted with blue. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg070830233 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg070830233. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg07083023 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 36. Co-methylation analysis and functional annotation of cg19824059. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19824059. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19824059 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg19824059. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19824059 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 37. Co-methylation analysis and functional annotation of cg08797047. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg08797047. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg08797047 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg08797047. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg08797047 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 38. Co-methylation analysis and functional annotation of cg02993437. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg02993437. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg02993437 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg02993437. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg02993437 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 39. Co-methylation analysis and functional annotation of cg01080600. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg01080600. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg01080600 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg01080600. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg01080600 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 40. Co-methylation analysis and functional annotation of cg04258358. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg04258358. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg04258358 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg04258358. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg04258358 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 41. Co-methylation analysis and functional annotation of cg22517735. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg22517735. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg22517735 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg22517735. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg22517735 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 42. Co-methylation analysis and functional annotation of cg19459207. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19459207. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19459207 (highlighted in shaded box) is located in shore. (C) Functional annotation of cg19459207. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19459207 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 43. Co-methylation analysis and functional annotation of cg19868864. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19868864. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19868864 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg19868864. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19868864 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 44. Co-methylation analysis and functional annotation of cg26993940 (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg26993940. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg26993940 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg26993940. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg26993940 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 45. Co-methylation analysis and functional annotation of cg07235456. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg07235456. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg07235456 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg07235456. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg07235456 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 46. Co-methylation analysis and functional annotation of cg24070123. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg24070123. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg24070123 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg24070123. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg24070123 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 47. Co-methylation analysis and functional annotation of cg27478167. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg27478167. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg27478167 (highlighted in shaded box) is located in CpG shelf. (C) Functional annotation of cg27478167. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg27478167 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 48. Co-methylation analysis and functional annotation of cg05096788. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg05096788. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg05096788 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg05096788. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg05096788 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 49. Co-methylation analysis and functional annotation of cg11768833. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg11768833. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg11768833 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg11768833. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg11768833 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 50. Co-methylation analysis and functional annotation of cg09762316. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg09762316. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg09762316 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg09762316. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg09762316 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 51. Co-methylation analysis and functional annotation of cg00748492. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg00748492. cg00748492 displays co-methylation with cg01904227 (=0.81) (highlighted with purple) and cg26544725 (=0.81) (highlighted with green)  (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg00748492 (highlighted in shaded box) is located in CpG open sea. Co-methylated CpG sites (cg01904227 and cg26544725) are highlighted with purple and green, respectively. (C) Functional annotation of cg00748492. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg00748492 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 52. Co-methylation analysis and functional annotation of cg25692425. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg25692425. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg25692425 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg25692425. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg25692425 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 53. Co-methylation analysis and functional annotation of cg08234376. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg08234376. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg08234376 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg08234376. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg08234376 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 54. Co-methylation analysis and functional annotation of cg19411943. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19411943. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19411943 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg19411943. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19411943 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 55. Co-methylation analysis and functional annotation of cg19469189. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19469189. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19469189 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg19469189. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19469189 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 56. Co-methylation analysis and functional annotation of cg18961101. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg18961101. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg18961101 (highlighted in shaded box) is located in CpG shelf. (C) Functional annotation of cg18961101. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg18961101 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 57. Co-methylation analysis and functional annotation of cg19532939. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg19532939. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg19532939 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg19532939. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg19532939 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 58. Co-methylation analysis and functional annotation of cg02325300. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg02325300. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg02325300 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg02325300. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg02325300 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 59. Co-methylation analysis and functional annotation of cg25983594. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg25983594. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg25983594 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg25983594. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg25983594 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 60. Co-methylation analysis and functional annotation of cg07445547. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg07445547. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg07445547 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg07445547. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg07445547 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 61. Co-methylation analysis and functional annotation of cg22241833. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg22241833. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg22241833 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg22241833. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg22241833 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 62. Co-methylation analysis and functional annotation of cg11169286. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg11169286. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG island (green yellow). cg11169286 (highlighted in shaded box) is located in CpG island. (C) Functional annotation of cg11169286. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg11169286 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
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Supplementary Figure 63. Co-methylation analysis and functional annotation of cg05438708. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg05438708. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg05438708 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg05438708. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg05438708 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 64. Co-methylation analysis and functional annotation of cg11367590. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg11367590. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg11367590 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg11367590. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg11367590 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 65. Co-methylation analysis and functional annotation of cg05464572. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg05464572. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg05464572 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg05464572. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg05464572 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 66. Co-methylation analysis and functional annotation of cg14165663. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg14165663. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg14165663 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg14165663. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg14165663 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 67. Co-methylation analysis and functional annotation of cg26351916. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg26351916. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg26351916 (highlighted in shaded box) is located in CpG shore. (C) Functional annotation of cg26351916. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg26351916 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 68. Co-methylation analysis and functional annotation of cg04810466. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg04810466. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg04810466 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg04810466. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg04810466 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 69. Co-methylation analysis and functional annotation of cg05532013. (A) Patterns of co-methylation at the cytosine-phosphate-guanine dinucleotide (CpG) sites surrounding cg05532013. (B) Monocyte-specific regional association results along with position of nearby CpG island (dark violet), CpG shore (yellow), CpG shelf (indigo) and CpG open sea (green yellow). cg05532013 (highlighted in shaded box) is located in CpG open sea. (C) Functional annotation of cg05532013. DNase hypersensitive sites derived by DNase-seq (DNase Track) and histone marks surrounding cg05532013 (H3K4me1, H3K4me3, H3K9ac and H3K27ac Tracks) in monocytes are shown. DNase hypersensitivity, H3K4me1, H3K4me3, H3K9ac and H3K27ac histone marks are associated with active regulatory elements.
[image: C:\Users\990331\Downloads\1090203327_001.tif]



Supplementary Figure 70. Potential transcription factors binding surviving methylation sites. Potential binding of transcription factors to respective methylation sites according to MoLoTool are highlighted with green while binding of transcription factors to respective methylation sites according to ReMap are highlighted with red and binding of transcription factors to respective methylation sites in both MoLoTool and ReMap are highlighted with yellow. For example, AHR is identified to bind cg16630982 and cg17151991 by MoLoTool (green), ATF2 binds cg03795507, cg16975613 and cg16630982 in ReMap (red) and ZFX binds cg03795507 in both MoLoTool and ReMap (yellow). Some transcription factors (AHR, CEBPA, CEBPB, EGR1, HIF1A, KLF9, MED1, NFE2L1, PPARG, RELA(p65), SPI1(PU.1), STAT1, VDR) (orange) shown to increase or decrease interleukin-1β (IL-1β) of monocytes/macrophages in the literature are highlighted (orange) and respective supporting articles [1-14] are listed in the following references (red: transcription factor increases IL-1β; blue: transcription factor decreases IL-1β). References [15-17] about transcription factors (AHR, BRD4, PPARG) reported to facilitate (pink) or inhibit (light green) gouty inflammation in the literature are shown in red.
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Supplementary Figure 71. Associations of surviving loci methylation with gout familial clustering. The plot shows monocyte-specific associations between surviving loci methylation and the number of first-degree relatives with gout. The red points denote loci displaying increased monocyte methylation with increasing number of first-degree relatives while the blue points denote loci displaying decreased monocyte methylation with increasing number of first-degree relatives. The dashed orange line indicates the significance threshold (P = 0.05). Monocyte-specific associations of cytosine-phosphate-guanine dinucleotide (CpG) methylation with the number of first-degree relatives with gout are analysed using CellDMC, adjusting for sex, age, alcohol drinking, smoking status, smoking history (total pack-years) and cell fractions. [image: C:\Users\990331\Downloads\family history(17x6.813, 300 dpi).tif]
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