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Fig. S1.  (a) Consistent mean methylation ratio (solid line) and the gradual drop of CpG site numbers (dotted line) 32 
under series sequencing depths were found as expected in each sample. (b) All samples exhibit the classic frequency 33 
of CpG methylation ratio of human tissue. (c) Heatmap representing the correlation of samples under common CpG 34 
methylation ratio. (d) Violin plot showing the distribution of global DNA methylation levels of samples from five 35 
cohorts. (e) DNA methylation patterns across genes of samples in each group. (f) Venn plot showing the comparison 36 
of detected CpG sites between previously published Illumina HM450/850 array data and our sequencing data. Boxplot 37 
showing the correlation of DNA methylation levels between samples in this study and samples with public 450k array 38 
data from normal tissue, SCC and CCA, respectively. 39 
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Fig. S2. Violin plot showing the methylation ratio (quantified as mean mCG/CG) in various gene structures. The 43 
thickness of the bar representing the density of methylation ratio. 44 
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Fig. S3. (a) PCA analysis using methylation signals on detected DMCs, including our WGBS data and published 46 
Illumina Human-Methylation450 BeadChip data. (b) The scatter plot showing the consistent methylation changes 47 
between our sequencing data and published Illumina Human-Methylation450 array data. (c) Percentage of hyperDMC 48 
(red bar) and hypoDMC (blue bar) across detected CpGs in genomic features. Horizontal dotted red/blue line showing 49 
the percentage of total Hyper/Hypo-DMC across detected CpGs in the whole genome, respectively. (d) UpsetR plot 50 
showing the highly consistent methylation changes in LGSIL, HGSIL, and cervical tumor compared to the normal 51 
sample. 52 
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Fig. S4. (a) Clustering of Hyper- and Hypo-DMRs. (b) Motif enrichment of Hyper- and Hypo-DMRs across clustering, 54 
respectively. (c) Dot plots depicting the log2 fold change (CCA over Ctr) of gene expression (y-axis) at DMR regions 55 
that were hypermethylated (red) or hypomethylated (blue) in CCA samples compared with normal cervix. Values 56 
indicate the fraction of upregulated or downregulated genes in Hyper- and Hypo-DMRs, respectively. (d) Dot plots 57 
showing dynamic alternations in DNA hydromethylation within Hyper- (Up) and Hypo-DMRs (Bottom) between 58 
normal cervix and SCC patients. X-axis showed 5hmC levels at the normal cervix and the Y-axis showed the 5hmC 59 
levels at the I-to-IIa stage SCC (Left) and IIb-to-IV stage SCC (Right). The red dots represent reduced DNA 60 
hydromethylation level in Hyper-DMRs in SCC patients. The blue dots represent induced DNA hydromethylation 61 
level in Hypo-DMRs in SCC patients. (e) UCSC genome browser view of 5mC enrichment at IRF3 gene in normal 62 
cervical, LGSIL, HGSIL, SCC and CCA samples. 63 
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Fig. S5. (a) The TFs were sorted by the percentage of DMCs in TF peaks, and top 100 TFs were shown for each 65 
compared group. The height of yellow bar represents the percentage of DMC in peaks and the height of red and blue 66 
bars indicate the percentage of hypo and hyper DMCs. The label for each bar under the figure is composed of cistrome 67 
file ID and TF name. (b) MBD2 target genes were labeled in ‘cAMP signaling pathway’. The blue and red boxes 68 
indicate the target genes that were down-regulated and up-regulated in cervical cancer. (c) The scatter plot shows the 69 
methylation level of DMCs on STAT3 peaks in normal (x-axis) and (pre-) cancer samples. The color represents the 70 
density of DMCs and the percentage of Hyper/Hypo-DMCs were labeled. (d) Differential expressed STAT3 target 71 
genes were shown in volcano plot. The x-axis indicates log2 fold-change and y-axis is -Log10 p-value from DESeq2 72 
method. Red and blue dots were used to denote up-regulated and down-regulated targets. (e) STAT3 target genes in 73 
were labeled ‘HPV pathway’. The blue and red boxes indicate the target genes that were down-regulated and up-74 
regulated in cervical cancer. (f) The methylation distribution around STAT3 peaks (+/-1kbp) were shown in different 75 
condition. The ‘start’ and ‘end’ represents the scaled TF peak boundarys. (g) STAT3 target genes in were labeled 76 
‘JAK-STAT signaling pathway’. The blue and red boxes indicate the target genes that were down-regulated and up-77 
regulated in cervical cancer. 78 
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Table S1. Sample clinical information and WGBS data statistics. 

 


