Supporting Information

A mRNAs, and template and non-template strands
initial
RNA/DNA
start codons s > codons hybrid
5'-GGGAGACAACUGUUAAUUAAAUUAAAUUAAAAAGGAAAUARAAAUGUUUGUGGUGGUGCGCAUUGACGGAUAGACUARUGGAUUGAAAAUCGAG-3' mRNA31
5'-GGGAGACAACUGUUAAUUAARAUUAAAUUAAAAAGGAAAUARAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCUAGARUGGAUUGAAAAUCGAG-3' mRNA28
5' -GGGAGACAACUGUUAAUUAAAUUAAAUUAAAAAGGAAAUAAAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUUAGGGACuaUUGAAAAUCGAG-3 ' mRNA25+3
5'-GGGAGACAACUGUUAAUUAAAUUAAAUUAAAAAGGAAAUAAAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUUAGGGACUUUGAAAAUCGAG-3"' mRNA25+2

5'-GGGAGACAACUGUUAARUUAAAUUAAAUUAAAAAGGAARAUAAARRUGUUUGUGGUGGUGCGCAUUGACGGAACCAAU GACUUGAAAAUCGAG-3"' mRNA25+1

5'-GGGAGACAACUGUUAAUUAAAUUARAUUAAAAAGGAAAUAARAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAU! GAUUGAAAAUCGAG-3' mRNA25
5 ' -GGGAGACAACUGUUAAUUAAAUUAARUUAAAAAGGARAUAARAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUGGAUAGggaUUGAAAAUCGAG-3 "' mRNA22+3
5'-GGGAGACAACUGUUAARUUAAAUUAAARUUAARAAGGAARUARRAAUGUUUGUGGUGGUGCGCAUUGACGGARCCAAUUAGGAUUGAAAAUCGAG-3" mRNA25-1
5'-GGGAGACAACUGUUAAUUAAAUUAAAUUARARAGGAAAUAAAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUGGAUAGgaUUGAAAAUCGAG-3 " mRNA22+2

5'-GGGAGACAACUGUUAAUUAAAUUAAAUUAAAAAGGAAAUAAAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAU AUUGAAAAUCGAG-3' mRNA25-2

5'-GGGAGACARCUGUUAAUUAAARUUAAAUUAAAAAGGARAUARAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAARUGGAUAGaUUGAAAAUCGAG-3 ' mRNA22+1

5'-GGGAGACAACUGUUAAUUAAAUUAAAUUAAARAGGAAAUAARAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUGGAUAGUUGAAAAUCGAG-3' mRNA22

5'-GGGAGACAACUGUUAAUUAAAUUAAAUUAAAAAGGAAAUAAAAAUGUUUGUGGUGGUGCGCAUUGACGGAACCAAUUAGUUGAAAAUCGAG-3"' mRNA25-3

Non-template 5'-CCATCATTATGAAATCGAGCGTGTGATTGGCGCCGACGAATTCGGACCC-3'bio
Template 3'-GGTAGTAATACTTTAGCTCGCACACTAACCGCGGCTGCTTAAGCCTGGG-5"

in Fig. 1, S2, 54 o ———

Non-template 5'-CCATCATTATGAAATCGAGCGTGTGATTGGCGCCGACGAATTCGGACCC-3'bio
Template 3'-GGTAGTAATACTTTAGCTCGCACACT ACCGCGGCTGCTTAAGCCTGGG-5'

ription in Fig. 2, —

Non-template 5'-CCATCATTATGAAATCGAGCGTGTGTGGCGCCGATCGAATTCGGACCC-bio
Template 3'-GGTAGTAATACTTTAGCTCGCACACACCGCGGCTGCTTAAGCCTGGG-5'

on in ire 2C (open black S) e——

B  Production of double-stranded templates
for mRNA synthesis by T7 RNAP

PCR template T7 RNAP start site

5'"-TCCCGCGARATTAATACGACTCACTATAGGGAGACAACTGTTAATTAAATTARATTA
AAAAGGAAATAAAAATGTTTGTGGTGGTGCGCAAAATCGAG

Forward primer

5'-TCCCGCGAAATTAATACGACTC

Reverse primers

5'-CTCGATTTTCAATCCATTAGTCTATCCGTCAATGCGCACCACCACAAACAT for mRNA31
5'-CTCGATTTTCAATCCATTCTAGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA28
5'-CTCGATTTTCAATAGTCCCTAATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA25+3
5'-CTCGATTTTCAAAGTCCCTAATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA25+2
5'-CTCGATTTTCAAGTCCCTAATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA25+1
5'-CTCGATTTTCAATCCCTAATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA25
5'-CTCGATTTTCAATCCCTATCCATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA22+3
5'-CTCGATTTTCAATCCTAATTGGTTCCGTCAATGCGCACCACCACARACAT for mRNA25-1
5'-CTCGATTTTCAATCCTATCCATTGGTTCCGTCAATGCGCACCACCACAARACAT for mRNA22+2
5'-CTCGATTTTCAATCTAATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA25-2
5'-CTCGATTTTCAATCTATCCATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA22+1
5'-CTCGATTTTCAACTATCCATTGGTTCCGTCAATGCGCACCACCACAAACAT for mRNA22
5'-CTCGATTTTCAACTAATTGGTTCCGTCAATGCGCACCACCACARACAT for mRNA25-3

Fig. S1. Oligonucleotides used in the study. A. mMRNAs, templates and non-templates used
to assemble coupled system. B. Primers and the single-stranded template used to make
double stranded templates for T7 transcription.
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Fig. S2. NusA and NusG do not affect the rescue of the backtracked EC by the
translating ribosome, and do not change the distance between the ribosome and RNAP

active centers upon their contact.
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Fig. S3. Characterization of experimental system for distance measurements. A.
Analysis of translocation state of the EC, by intrinsic, GreA and GreB cleavages (which take
place only in backtracked states), pyrophosphorolysis (which takes place only in pre-
translocated state), and GMP incorporation. Note that the fast cleavage by Gre factors
happens only for RNA that is one nucleotide longer than full-sized mRNA (that incorporated
NMP against abasic site). B. In uncoupled translation (without EC), RelE cleavage is not
compromised irrespective of the proximity of ribosome to the mRNA’s 3’ end.
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Fig. S4. Physical contact between ribosome and EC does not affect transcription
elongation. C. Elongation in ECs contacting (right) or not-contacting (left) the ribosome on
MRNA (see Fig. 1B for detailed scheme). Transcription was performed in the presence of
GreB to reactivate the backtracked complexes.



