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In the panel B, some fraction of backtracked ECs that required GreAB for elongation may be caused
by the RNase digestion of the secondary structure in the 5’ nascent RNA. These structures have
been shown to interfere with RNAP backtracking [1]. The digestion of the complexes with DNase |
produced a major ~35-bp and a minor ~65-bp peak, which likely represented the DNA regions
protected by one or two RNAP molecule(s), respectively. [1]. In the panel C, the purified initiation
complexes (IC) are shaded.

1. Komissarova N, Kashlev M. Transcriptional arrest: Escherichia coli RNA polymerase translocates
backward, leaving the 3' end of the RNA intact and extruded. Proc Natl Acad Sci. 1997;94:1755-60.



Figure S2
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(A) For the short reads mapping, we made the special reference sequences containing only
3nt upstream and N + 3nt downstream from the transcription start site, where N is the read
length in a range of 6-15 nt. The short reads of each length with sense orientation to mMRNA
genes were mapped to the references for perfect matches by Blat (Standalone BLAT v. 35x1).
(B) Counts for the mapped reads are represented as histograms.



Figure S3
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Box plots were generated using the program FastQC (http://
www.bioinformatics.babraham.ac.uk/projects/fastqc/).
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Figure S7
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When the mapq,,.,, = 10 at a pause site, one of ten reads was mapped somewhere in the genome
besides the particular pause site [57]. The mapq,,.., scores for all pause sites shown in Fig. 3A were
calculated with the SAM formats and the quartiles are represented by box plots. The PIEs with
MapQmean < 10 (non-rRNA or rRNA genes) are also shown.
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WT, P(0.9, 50)

Figure S9
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Pausing was defined by P(0.9, 50). The RNase-cleavage sites and the 3' RNA sites are shown on the

top. The read length and the number of samples (n) are shown on the right side.



AgreAB, P(0.9, 50)
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Pausing was defined by P(0.9, 50). The RNase-cleavage sites and the 3' RNA sites are shown on the

top. The read length and the number of samples (n) are shown on the right side.



Figure S11
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Figure S12

-10 -1+1
5" GCAGAAGUGC 3’'RNA
3’ CGTCTTCACGC 5’ TDbS

Elongated fraction with NTP

Cleaved fraction with PPi

—_
o
o

60

40

20

80

60

40

20

10 uM NTP or PPi
5 mM MgCl,

EC10

Stop

e

(-Mg?*)

1—o—
| —a— -10G/+1C,, 1.3

o oo

Time, sec

T —— T

0 100

Time, sec

Legends are the same as in Figure 5C and D.

Fold change
in k,s1

-10G 1.0

Fold change in
k,s1 saturation

—e— -10G 1.0 1.0
—a— -10G/+1C_,, 1.1 0.6



Figure S13
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Figure S13 (continued)

2x10°
1.5x10°

1x10°

WT

A->G error rate

2x10°

AgreAB

1x10°%

A->G error rate

5x10

2x10%

1x103

WT

U->C error rate

5x10

2x10°
1.5x10°

1x10°

AgreAB

U->C error rate

5x10*

Transition

5x10% [

S A

211100 6 7 6 5 4 B 2 -1
Position of transcript

1.5x10° [

1.5x10° |

241100 B 7 6 5 4 5 2 -
Position of transcript

Transition

——14nt
—=—15nt
—a—16nt
—-—17nt

765482
Position of transcript

P P
-12-11-10 -9 -8

——14nt
—=-15nt
—a—16nt
——17nt

211100 8 7 6 5 4 3 2 -1
Position of transcript

A->U error rate

A->U error rate

U->A error rate

U->A error rate

Legends are the same as in Figure 6A.

-

-

Position of transcript

Transversion
( . !
5x10% x10°
——14nt ——14nt
4x10° [ —=—16nt —a-15nt
——16nt o 15x10° [ —-—16nt 1
——17nt = —-—17nt
3x10° [ =
e 3
6 1x10™ L 4
2X1O-3 7 o MJ
N
10 < 5x10* = A
x103 [
e o,
g -4
== == ¥ id 0 A S SR S
-12-11-10-9 -8 7 -6 -5 4 -3 2 -1 -12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1
Position of transcript Position of transcript
5x10°% x10°
——14nt
3 —=-156nt
07y 15x10° [ |~ 16nt ]
% ——17nt
3x10° [ g
‘f = 1x10® L
2x10% [ | S
(@]
e’ N
1x10° | < s5x10% |
x103 E }
[ b
o AN
0 St i L A“-’
-12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1
Position of transcript Position of transcript
Transversion
( : \
2x10°% 2x107% :
——14nt —o—14nt
N —=—15nt . —=-15nt
5x10° | ——16nt o 1.5x10° [ —a—16nt p
——17nt © —-17nt
S
1x10° =o1x10® L 4
)
[0} M
A
5x10 | D 5x10% ]
o[ PR T oLttt
-13-12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 -12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1
Position of transcript Position of transcript
x10® x10° ——
—o—14nt —o—14nt
-=—15nt —=—15nt
5x10% [ ——16nt ©1.5x10° [ ——16nt ]
——17nt ‘§ ——17nt
S
1x10% | g 1x10% | ]
,M (O] o
0\
5x10% [ ) D s5x10% [ L ]
oL e TSN T A i R
-12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1 -12-11-10-9 -8 -7 -6 -5 -4 -3 -2 -1

Position of transcript



