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Abstract

Genomes from yeast to human are subject to pervasive transcription. A single round of pervasive transcription is sufficient to

alter local chromatin conformation, nucleosome dynamics and gene expression, but experimentally is can be hard to distinguish

from background signals. Size selected native elongating transcript sequencing (ssNET-Seq) was developed to precisely map

transcription units (TU) independent of expression levels. RNAPII-associated nascent transcripts are fractionation into different

size ranges before library construction. When anchored to the transcription start sites (TSS) of annotated genes, the combined

pattern of the output metagenes define the expected reference pattern for a TU. Bioinformatic pattern matching to the reference

identified 9542 TU in Saccharomyces cerevisiae, of which 47% are coding and 53% are non-coding. 3113 (33%) are newly

identified unannotated non-coding TU. Anchoring all TU to the TSS or polyadenylation site (PAS) of annotated coding regions

reveals distinctive architectures of linked pairs of divergent TU approximately 200nt apart. The Reb1 transcription factor

is enriched 30nt downstream of the PAS only when an upstream (TSS-60nt) non-coding TU co-occurs with a downstream

(TSS+150nt) coding TU and supports nucleosome depletion in the generation of the pervasive nascent transcriptome. The

potential for extensive transcriptional interference is evident from low abundance unannotated TUs with variable TSS (median-

240nt) initiating within a 500nt window upstream of, and transcribing over, the promoters of protein coding genes. This

study confirms a highly interleaved yeast genome with different types of transcription units altering the chromatin landscape

in distinctive ways, with the potential to exert extensive regulatory control.
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Figure 1
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Figure 5
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P-values Downstream coding Downstream
noncoding

Downstream 
annotated
noncoding

Downstream 
unannotated
noncoding

Upstream coding 5.11 X 10^-05 1.32 X 10^-08 1.57 X 10^-06 0.000907585
Upstream noncoding 1.51 X10^-311 9.15 X 10^-12 - -
Upstream annotated noncoding 4.67 X 10^-159 - 0.140176503 0.000390385
Upstream unannotated noncoding 4.09 X 10^-96 - 0.01240602 3.38 X 10^-06

Table 1 Correlations between an upstream (relative to the PAS) coding/noncoding TU and a downstream 
(relative to the PAS) coding/noncoding TU are tested by single sided Fisher’s tests. The noncoding TUs 
are further divided into the annotated and unannotated noncoding TU. Combinations with a highly 
significantly positive correlation are highlighted in bold. 
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