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Compatibility Paradigm of Transcription Termination

Changwon Kang
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DNA-directed RNA polymerases (RNAPs) carry out transcription through diverse
mechanisms of action. Textbooks depict its termination with one-step decomposition
of transcription complexes into their RNA, DNA and RNAP components, permitting
their three-dimensional diffusion for reinitiation to occur at any promoter in an
unfacilitated fashion. Four years ago, we discovered that after RNA is released at
termination, Escherichia coli RNAP often additionally remains bound to DNA for
one-dimensional diffusion, expediting the recycling for reinitiation at the nearest
promoter in a facilitated manner. The new mode is termed recycling termination in
contrast with the textbook decomposing termination mode. These two modes are
compatible at a single terminator with their ratio varying widely according to the
terminators. Thus, post-termination RNAPs stay on or off DNA respectively for
facilitated or unfacilitated reinitiation during the recycling stage, in which initiation
factors are also regulated. This duality has been confirmed by other studies on E. coli
and Saccharomyces cerevisiae RNAPs and our ongoing study on human RNAP III.
On the other hand, we recently uncovered that bacteriophage T7, T3 and SP6 RNAPs
perform at any terminator virtually only the decomposing termination, which appears
homologous with the bacterial one. Thus, the recycling termination could be an
adaptation conserved in bacteria, yeasts and humans. It facilitates the reinitiations to
repeat at a promoter for accelerated expression and enables transcription coupling at
adjoining promoters for coordinated regulation. Moreover, concomitant mechanisms
operate at different speeds offering fail-safes and jointly achieve maximum possible
efficiency. Thus, our compatibility paradigm of transcription termination could hold

across all domains of life.
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