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ABSTRACT - . ARTICLE HISTORY
Transcription termination is one of the least understood processes of gene expression. As the prototype  Received 12 January 2021
model for transcription studies, the single-subunit T7 RNA polymerase (RNAP) is known to respond to  Revised 5 July 2021

two types of termination signals, but the mechanism underlying such termination, especially the specific Accepted 9 July 2021 —_ N JPTERY =5
lements of the pol involved, is still unclear, due to a lack of knowledge with tto th HaEIPE BREREREERT A
elements of the polymerase involved, is still unclear, due to a lack of knowledge with respect to the o0 =S IRIAE, s
structure of the termination complex. Here we applied phage-assisted continuous evolution to obtain .
p ; - . Phage-assisted continuous
variants of T7 RNAP that can bypass the typical class | T7 terminator with stem-loop structure. Through  cyoiution: terminator:

in vivo selection and in vitro characterization, we discovered a single mutation (543Y) that significantly jn yitro transcription; sgRNA; = N tyvi (=Y o - — p:
decreased the termination efficiency of T7 RNAP at all i i tested. Coincidently, the  RNA synthests | ERREIERXEE—E A TR
S43Y mutation almost eliminates the RNA-dependent RNAP (RdRp) activity of T7 RNAP without imped-

ing the major DNA-dependent RNAP (DdRp) activity of the enzyme. 543 is located in a hinge region and

regulates the transformation between transcription initiation and elongation of T7 RNAP. Steady-state bRl KSR AR F PN EER B ER...

kinetics analysis and an RNA binding assay indicate that the S43Y mutation increases the transcription
efficiency while weakening RNA binding of the enzyme. As an enzymatic reagent for in vitro transcrip-
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