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	comments: Previous work in Arabidopsis found a lack of bi-directional transcription, promoter-proximal pausing, and enhancer RNAs (eRNAs), and these findings have been widely generalized across the plant kingdom. Using nascent RNA profiling (PRO-seq), we found cassava shows a pattern of polymerase occupancy consistent with paused or slow-moving Pol2. Moreover, we identified enhancer candidates in both maize and cassava using bidirectional transcription patterns typically characteristic of eRNAs. We believe PRO/GRO-seq can be used in key crop plants to identify regulatory elements impacting complex traits. This information can be used in breeding programs to guide selection and potentially improve the rate of genetic gain.```
	comments: Control of gene expression is fundamental at every level of cell function. Promoter-proximal pausing and divergent transcription at promoters and enhancers, which are prominent features in animals, have only been studied in a handful of research experiments in plants. PRO-Seq analysis in cassava (Manihot esculenta) identified peaks of transcriptionally engaged RNA polymerase at both the 5′ and 3′ end of genes, consistent with paused or slowly moving Polymerase. In addition, we identified divergent transcription at intergenic sites. A full genome search for bi-directional transcription using an algorithm for enhancer detection developed in mammals (dREG) identified many intergenic regulatory element (IRE) candidates. These sites showed distinct patterns of methylation and nucleotide conservation based on genomic evolutionary rate profiling (GERP). SNPs within these IRE candidates explained significantly more variation in fitness and root composition than SNPs in chromosomal segments randomly ascertained from the same intergenic distribution, strongly suggesting a functional importance of these sites. Maize GRO-Seq data showed RNA polymerase occupancy at IREs consistent with patterns in cassava. Furthermore, these IREs in maize significantly overlapped with sites previously identified on the basis of open chromatin, histone marks, and methylation, and were enriched for reported eQTL. Our results suggest that bidirectional transcription can identify intergenic genomic regions in plants that play an important role in transcription regulation and whose identification has the potential to aid crop improvement.
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