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1. Introduction: Promoter identiﬁcation is a key step in studying the regulation of gene expression. Recently, a novel diﬀerential RNA sequencing
(dRNA-seq) method was developed to discover bacterial transcription start sites (TSSs) at a genome wide scale. It uses 5’ mono-phosphate-dependent
terminator exonuclease (TEX) that speciﬁcally degrades 5’ mono-phosphorylated RNA species such as processed RNA, mature rRNAs and tRNAs whereas
primary transcripts remain intact. This approach results in an enrichment of primary transcripts, allowing TSSs to be identiﬁed by comparison of the TEXtreated libraries to control untreated ones. So far, an automated computational method to identify TSSs based on dRNA-seq data has not been
available, and the TSS identiﬁcation has been done to a great extent manually. To support future analyses of dRNA-seq data, we here introduce a
rigorous computational method that helps identifying a large proportion of bona ﬁde TSSs with relative ease. Our method is based on quantifying 5’
enrichment of transcription start sites and also the signiﬁcance of their expression relative to nearby putative TSSs. We have benchmarked our method
on several recently published data sets and demonstrated that it enables accurate and automated TSS identiﬁcation.
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2. Schematic view of TSS identiﬁcation pipeline
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4.1 Evaluation of TSSer
Comparison of TSSer-identiﬁed promoters to the reference
promoter set of Helicobacter Pylori
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3.2 Quantiﬁcation of local enrichment in TEX-treated samples
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4.2 Modeling promoters with Hidden Markov Model
Sequence logo of upstream regions for TSSs in each category

DNA elements and RNA polymerase modules that contribute
to promoter recognition by σ70
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Conclusion: We have developed an automated method to identify TSSs given dRNA-seq data. Benchmarking TSSer on recently published reference
list of TSSs for several organisms we found that:
TSSer achieves a high degree of consistency with the manual curation
TSSer identiﬁes novel TSSs that have the hallmarks of bona ﬁde TSSs
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