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Abstract (300 word limit)
Background: DNA methylation is salient epigenetic mark with high regulatory potential in fruit development. Hitherto, not a single study has documented the fruit methylome at single base resolution across three different Capsicum species. Therefore, in the present study, whole genome bisulfite sequencing and transcriptome analysis were performed using fruit samples of Capsicum annuum, C. chinense, and C. frutescens. Results: The Capsicum fruits showed an average of 82.8-89.1%, 77.6-83.9%, and 22.4-25% globally methylated cytosine (mCs) at CG, CHG and CHH contexts, respectively. High gene-body methylation (GBM) was observed at symmetric context across the different Capsicum species; and across species, C. annuum showed the highest proportion of mCs compared to C. chinense and C. frutescens, with >80% DNA methylation at exon, intergenic, intron and promoter regions. Further, C. annuum and C. chinense showed higher cytosine methylation for transposable-elements than C. frutescens. A total of 510165, 583112 and 277897 differentially methylated regions (DMRs) were identified across the Capsicum species at CG, CHG and CHH contexts, respectively. The DMRs distribution suggested that C. frutescens was hypo-methylated compared to C. annuum and C. chinense. DMRs annotation showed that intergenic DMRs (with 84-89% mCG and mCHG) are predominant in Capsicum genome. Additionally, across Capsicum species, overall negative correlation was observed between gene expression and promoter methylation of symmetric contexts. Negative correlation of promoter methylation and gene (annotated for fruit development/ripening) expression suggested that methylation may play an important role in fruit development/ripening in Capsicum. 
Conclusion & Significance: The present study is the first report of global fruit methylome analysis in Capsicum which may provide a base to understand the epigenetic regulation of fruit development. The study would also add an impetus for further Capsicum crop improvement.
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