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Epigenetic changes in the genome affects phenotype variation, disease risks, drug targets among 

others and therefore comprehensive understanding and quantification of these changes are important 

in life sciences and human health research. DNA methylation is one of the most important epigenetic 

changes that occur in gene or promoter or gene body or CpG island regions restricting/promoting the 

gene transcription. Therefore, it is necessary to investigate the methylation levels within the gene, 

gene body, CpG island regions and their interactive regions and then identify the gene-based 

differentially methylated regions (GeneDMRs).  

Detections of differentially methylated regions (DMRs) based on gene body features are scarce, such 

as the DMRs in all promotors (DMP), exons (DMEs) and introns (DMIs) or a specific exon and 

intron. Here, R package GeneDMRs aims to facilitate computing gene based methylation rate using 

next generation sequencing (NGS)-based methylome data. To the best of our knowledge, there are no 

tools that detects the DMP/DME/DMI/DMG associated with CpG islands/CpG island shores.  

Here we present a user-friendly R package GeneDMRs (https://github.com/xiaowangCN/GeneDMRs) 

to analyze the methylation levels in each gene/promoter/exon/intron/CpG island/CpG island shore or 

each interactive region (e.g., gene/promoter/exon/intron CpG island and gene/promoter/exon/intron 

CpG island shore). The ordinal positions of exons and introns were also identified for each gene, 

which can be used in the correlation analysis of methylation levels between all promoters and all first, 

second or other exons/introns. The achieved results can be visualized in boxplot, heat map, circus, 

volcano, Manhattan, pie, Venn plots, etc. Additionally, the GeneDMR package allows differentially 

expressed genes (DEGs) and their enrichments for GO terms and pathways to be visualized in four 

categories that are hyper/hypo-methylated and up/down-regulated genes. 

In conclusion, the R package GeneDMRs can facilitate computing gene based methylation rate to 

interpret complex interplay between methylation levels and gene expression differences or similarities 

across physiological conditions or disease states.  
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