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High-throughput single-molecule experiments
reveal heterogeneity, state switching, and three
interconnected pause states in transcription
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Highlights
d Three intrinsic transcriptional pause states compete with
transcript elongation

d Recovery from deep backtracks is governed by intrinsic RNA
cleavage

d Elongation rate heterogeneity originates from alterations in
short-pause frequency

d The consensus mechanistic model unibes biochemical and
single-molecule observations
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In brief

Combining single-molecule
experimentation with computational
modeling, Janissen et al. capture
Escherichia coli RNAp-pausing dynamics
on timescales from milliseconds to hours.
They identify two long-lived pause states
that compete with elongation and recover
via nascent RNA cleavage. The authors
provide a consensus mechanistic model
unifying biochemical and single-molecule
observations.
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