HOT or not: redefining the origin of high-occupancy target regions
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High-occupancy target (HOT) regions are segments of the genome with unusual enrichment of transcription factor binding sites. These regions are observed in multiple species and
thought to have biological importance due to high density of transcription factor occupancy. Furthermore, they coincide with house-keeping gene promoters and the associated genes
are stably expressed across multiple cell types. Despite these features, HOT regions are solemnly defined using ChlP-seq experiments and shown to lack canonical motifs for

transcription factors that are thought to be bound there. Although, ChlP-seq experiments are the golden standard for finding genome-wide binding sites of a protein, they are not
noise free. Here, we show that these regions are likely to be ChlP-seq artifacts and they are similar to previously proposed "hyper-ChlPpable regions . Using ChiIP-seq data sets for
knocked-out transcription factors, we demonstrate enrichment of the knocked-out factors on HOT regions. We observe sequence characteristics and genomic features that are

unique to HOT regions that are in turn statistically associated with the artificial ChlP-seq enrichment. Furthermore, we propose strategies to deal with such artifacts for future ChlP-
seq studies.
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