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Supplementary Figure 1. Schematic of the St1PE2 system for prime editing in M.
smegmatis and E. coli. The pegRNA and PE effecter are under the control of the

inducible Ptet promoter.
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Supplementary Figure 2. The effect of RT template length and PBS length on

prime editing efficiency of St1PE2. The heat maps show average editing efficiencies

for given lengths of RT templates and PBS.
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Supplementary Figure 3. Schematic of the SpPE system for prime editing in E.
coli. The pegRNA and PE effector are encoded in two plasmids.
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Supplementary Figure 4. PE3 nicks the non-target strand to increase prime editing
efficiency. a, The effect of complementary strand nicking on insertion editing frequency.

b, The effect of complementary strand nicking on deletion editing frequency.
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Supplementary Figure 5. Mechanism of DNA mismatch repair in E. coli. The newly

synthesized strand is unmethylated.
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Supplementary Figure 7. The D516Y mutation introduced by St1PE2 system is

confirmed by Sanger sequencing.
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Supplementary Figure 8. Identification of key genetic determinants that affect

insertion or deletion editing efficiency. Comparison of the +5 TTAA insertion or +4-

6 HGG deletion efficiency in different E. coli mutant strains. H represents A, C or T.

AsbcB, AsbcBAxseA,

and AsbcBAexoX mutants

AsbecBAxseAAexoX mutants are colored red.

arc

colored blue, and
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Supplementary Figure 9. Evaluation of the roles of 3' —5’ DNA exonucleases in
prime editing. a, The impact of 3°’—5° DNA exonucleases on prime editing efficiency.
The dashed line represents a relative editing efficiency in the wild-type strain. b,
Biochemical evidence for 3’-directed hydrolysis of PE intermediates. In vitro DNA
cleavage results for FAM-labeled PE intermediates by exonucleases. PE intermediates

were mimicked by the annealed oligonucleotides. The cleaved products were analyzed

by TBE-Urea-PAGE.



p=0.7861
[
p=0.0529 [ sbeB

I xseA
100 p=0.3366 B exoX

75

50

25

percentage repression relative to control
which contain no spacer sequence

[72)
o
(@]
®
3
+
|
++
|
|
|
|

sbcB-T2 - +
xseA-T1 - - - + - - -
xseA-T2 - - - - + - -
exoX-T1 - - - = - + -
exoX-T2 - - - - - - +

|

|

|

I
+ + +
+ + +
+ + +

+ 1
+ 1
+ 1

Supplementary Figure 10. CRISPRi-mediated repression of gene expression with
different spacers. Gene-specific spacers were designed to target schB, xsed or exoX. In the
BacPE system, different crRNAs were assembled into a single plasmid to inhibit sbcB, xsed
and exoX simultaneously. Student’s #-test was performed. Data represent mean + s.d. of n =3

independent replicates.



Supplementary Table 1. Strains used in this study’.

Organism Strain Description Reference

F-mcrAA(mrr-hsdRMS-

merBC)e80lacZAM15AlacX74
E. coli Top10 recAlaraA139A(ara- Lab stock

leu)7697galUgalKrpsL(Str?)e

ndAlnupG
E. coli BW25113 AnhaR Baba et al., 2006
E. coli BW25113 Ahns Baba et al., 2006
E. coli BW25113 AstpA Baba et al., 2006
E. coli BW25113 AhupB Baba et al., 2006
E. coli BW25113 AuvrY Baba et al., 2006
E. coli BW25113 Arnt Baba et al., 2006
E. coli BW25113 Aaer Baba et al., 2006
E. coli BW25113 AhelD Baba et al., 2006
E. coli BW25113 AyfeT Baba et al., 2006
E. coli BW25113 AmlitB Baba et al., 2006
E. coli BW25113 Amlit4 Baba et al., 2006
E. coli BW25113 AyoaAd Baba et al., 2006
E. coli BW25113 AradA Baba et al., 2006
E. coli BW25113 ArecA Baba et al., 2006
E. coli BW25113 AyfcP Baba et al., 2006
E. coli BW25113 AyebG Baba et al., 2006
E. coli BW25113 AydalL Baba et al., 2006
E. coli BW25113 AynaK Baba et al., 2006
E. coli BW25113 AybhP Baba et al., 2006
E. coli BW25113 AyajD Baba et al., 2006
E. coli BW25113 AybcO Baba et al., 2006
E. coli BW25113 AyfcN Baba et al., 2006
E. coli BW25113 AyeeS Baba et al., 2006
E. coli BW25113 AyciV Baba et al., 2006
E. coli BW25113 AybhM Baba et al., 2006
E. coli BW25113 AykfG Baba et al., 2006
E. coli BW25113 ArarA Baba et al., 2006
E. coli BW25113 AycfH Baba et al., 2006
E. coli BW25113 AydaN Baba et al., 2006
E. coli BW25113 AybhN Baba et al., 2006
E. coli BW25113 AybhO Baba et al., 2006
E. coli BW25113 AybhS Baba et al., 2006
E. coli BW25113 AybhG Baba et al., 2006
E. coli BW25113 AyajC Baba et al., 2006
E. coli BW25113 AybcD Baba et al., 2006
E. coli BW25113 AybaZ Baba et al., 2006
E. coli BW25113 AuvrD Baba et al., 2006




Organism Strain Description Reference

E. coli BW25113 AdjlA Baba et al., 2006
E. coli BW25113 AdksA Baba et al., 2006
E. coli BW25113 AruvB Baba et al., 2006
E. coli BW25113 AyfcO Baba et al., 2006
E. coli BW25113 Aogt Baba et al., 2006
E. coli BW25113 AygiF Baba et al., 2006
E. coli BW25113 AygiH Baba et al., 2006
E. coli BW25113 Aygjl Baba et al., 2006
E. coli BW25113 AygiH Baba et al., 2006
E. coli BW25113 AyhbQ Baba et al., 2006
E. coli BW25113 ArmuC Baba et al., 2006
E. coli BW25113 ApolA Baba et al., 2006
E. coli BW25113 AalkA Baba et al., 2006
E. coli BW25113 ArecT Baba et al., 2006
E. coli BW25113 AsbcC Baba et al., 2006
E. coli BW25113 AmutL Baba et al., 2006
E. coli BW25113 ArecR Baba et al., 2006
E. coli BW25113 Aphr Baba et al., 2006
E. coli BW25113 AruvA Baba et al., 2006
E. coli BW25113 AruvC Baba et al., 2006
E. coli BW25113 Atus Baba et al., 2006
E. coli BW25113 AtopB Baba et al., 2006
E. coli BW25113 AholE Baba et al., 2006
E. coli BW25113 AsbmC Baba et al., 2006
E. coli BW25113 AalkB Baba et al., 2006
E. coli BW25113 Aslt Baba et al., 2006
E. coli BW25113 AdnaK Baba et al., 2006
E. coli BW25113 AdnaJ Baba et al., 2006
E. coli BW25113 AyfeV Baba et al., 2006
E. coli BW25113 AcbpA Baba et al., 2006
E. coli BW25113 AxseB Baba et al., 2006
E. coli BW25113 ArnhA Baba et al., 2006
E. coli BW25113 AuvrB Baba et al., 2006
E. coli BW25113 ArnhB Baba et al., 2006
E. coli BW25113 AsbeD Baba et al., 2006
E. coli BW25113 Anei Baba et al., 2006
E. coli BW25113 AxthA Baba et al., 2006
E. coli BW25113 Anfo Baba et al., 2006
E. coli BW25113 ArecB Baba et al., 2006
E. coli BW25113 ArecE Baba et al., 2006
E. coli BW25113 AdnaQ Baba et al., 2006
E. coli BW25113 ArecJ Baba et al., 2006
E. coli BW25113 AdinB Baba et al., 2006




Organism Strain Description Reference

E. coli BW25113 AxseA Baba et al., 2006
E. coli BW25113 Anth Baba et al., 2006
E. coli BW25113 Avsr Baba et al., 2006
E. coli BW25113 AendA Baba et al., 2006
E. coli BW25113 AybhL Baba et al., 2006
E. coli BW25113 Atgt Baba et al., 2006
E. coli BW25113 AsbcB Baba et al., 2006
E. coli BW25113 AexoX Baba et al., 2006
E. coli BW25113 AuvrC Baba et al., 2006
E. coli BW25113 AybcC Baba et al., 2006
E. coli BW25113 ArusA Baba et al., 2006
E. coli BW25113 AcspD Baba et al., 2006
E. coli BW25113 AdinD Baba et al., 2006
E. coli BW25113 ArecG Baba et al., 2006
E. coli BW25113 AmlitD Baba et al., 2006
E. coli BW25113 AybhF Baba et al., 2006
E. coli BW25113 Aexo Baba et al., 2006
E. coli BW25113 AygiG Baba et al., 2006
E. coli BW25113 Anfi Baba et al., 2006
E. coli BW25113 Ahda Baba et al., 2006
E. coli BW25113 AyicR Baba et al., 2006
E. coli BW25113 AyafD Baba et al., 2006
E. coli BW25113 AtatD Baba et al., 2006
E. coli BW25113 AydeM Baba et al., 2006
E. coli BW25113 AydaM Baba et al., 2006
E. coli BW25113 AmutH Baba et al., 2006
E. coli BW25113 Aung Baba et al., 2006
E. coli BW25113 AmlitC Baba et al., 2006
E. coli BW25113 AybhR Baba et al., 2006
E. coli BW25113 AydjQ Baba et al., 2006
E. coli BW25113 ArecO Baba et al., 2006
E. coli BW25113 ArecN Baba et al., 2006
E. coli BW25113 Atag Baba et al., 2006
E. coli BW25113 AmutS Baba et al., 2006
E. coli BW25113 Apbl Baba et al., 2006
E. coli BW25113 Adam Baba et al., 2006
E. coli BW25113 AmutM Baba et al., 2006
E. coli BW25113 AybhQ Baba et al., 2006
E. coli BW25113 ArecF Baba et al., 2006
E. coli BW25113 AyfeS Baba et al., 2006
E. coli BW25113 AyfeU Baba et al., 2006
E. coli BW25113 AyfcQ Baba et al., 2006
E. coli BW25113 AdinG Baba et al., 2006




Organism Strain Description Reference

E. coli BW25113 ArecC Baba et al., 2006
E. coli BW25113 ArecD Baba et al., 2006
E. coli BW25113 ApolB Baba et al., 2006
E. coli BW25113 AemtA Baba et al., 2006
E. coli BWwW25113 AyeeY Baba et al., 2006
E. coli BW25113 ArecQ Baba et al., 2006
E. coli BW25113 Lab stock
M. smegmatis mc?155 Lab stock
E. coli MG1655 Lab stock
E. coli MG1655 AsbcB This study
E. coli MG1655 AxseA This study
E. coli MG1655 AmutS This study
E. coli MG1655 ArecJ This study
E. coli MG1655 AexoX This study
E. coli MG1655 AsbcBAxseA This study
E. coli MG1655 AsbcBAexoX This study
E. coli MG1655 AsbcBAxseAAexoX This study
E. coli MG1655 AsbcBAxseAAmutS This study
E. coli MG1655 AsbcBAxseAArec This study
E. coli MG1655 AxthA4 This study
E. coli MG1655 AygdG This study
E. coli MG1655 AsbcC This study
E. coli MG1655 Anfo This study
E. coli MG1655 AtatD This study
E. coli MG1655 AsbcBAxthA This study
E. coli MG1655 AsbcBAygdG This study
E. coli MG1655 AsbeBAsbeC This study
E. coli MG1655 AsbeBAnfo This study
E. coli MG1655 AsbeBAtatD This study
K. pneumoniae 1.6366 Lab stock
K. pneumoniae 1.6366 AsbcBAxseAAexoX This study
A. baumannii ATCC17978 Lab stock

A. baumannii ATCC17978 AxseAAexoX This study




Supplementary Table 2. Plasmids used in this study?> 45,

Plasmid ID Description Reference Access link
o https://benchling.com/s/seq-
Genome editing in M.
MS_PE This study 01AjOPTgqYsFA945VAd3?m=slm-
smegmatis
82RyHHyq513P6TR28WDL
o ) https://benchling.com/s/seq-
Genome editing in Keio
MS_PE Cb This study x6t1tboKzgzeWCQqlen0?m=slm-
mutants
IYtVOtvw6CnsliZzbt]s
Genome editing in E. https://benchling.com/s/seq-
Sp_PE coli, PE2 is under This study tSYVSI1PpES5B11Zk5sIn3?m=slm-
control of Peap YZDhDKBPpblfgkrktES7
) https://benchling.com/s/seq-
Pi23119-drived pegRNA
pegRNA2 ) This study irwOdkHIaPmWbcuixwx6?m=slm-
expression
g2¢Y7ySHsFTOa3aNI4nc
) https://benchling.com/s/seq-
pegRNA2 tevopre  Pnsig-drived epegRNA ) )
This study rOthM2vP1E2xZ32jf20U?m=slm-
Ql expression
7BQK1JIsvWWCEHYODYXUh
) https://benchling.com/s/seq-
Prsiig9-drived epegRNA )
pegRNA2 mpknot This study 6nSPQeuoUAOJR1e4mU1L?m=slm-
expression
STwfOytMyZsuS8cbX8Ri
https://benchling.com/s/seq-
Genome editing in K.
KP PE This study UUSFYmvTfrWvFZeumPk?m=slm-
pneumoniae
KceXdhXRRGEVv7gr8BfV
https://benchling.com/s/seq-
Genome editing in A4. ]
Ab PE This study CDrVWPuUATPosQjI88m5 ?m=slm-
baumannii
hoDgFhhoXZbGtooxQ114
https://benchling.com/s/seq-
pBbS8c_ddCpfl _fi  Inhibition of 3'-directed
) This study IVOcRNalngRHHJCODIto?m=slm-
nal hydrolysis pathway
[4inF2LHWLFwRXe0ZqcN
pKD46-Cas9- E. coli genome editing Bikard ef al.,
RecA-Cure vector 2013
E. coli genome editing Bikard et al.,
pCRISPR
vector 2013
Jervis et al.,
pBbS8c_ddCpfl E. coli CRISPRIi vector
2021
A. baumannii genome Wang et al.,
pBECADb
editing vector 2019
K. pneumoniae genome Wang et al.,
pCasKP
editing vector 2018
K. pneumoniae genome Wang et al.,
pSGKP .
editing vector 2018




Supplementary Table 3. Primers used in this study.

Name

Sequence (5°->37)

Purpose

pegRNA spacer_F

TAGTNNNNNNNNNNNNNNNNNNNNGTTTT

pegRNA assembly

pegRNA spacer R

GAGATTTTGNNNNNNNNNNNNNNNNNNNN

pegRNA assembly

pegRNA 3’ Supension F

GGTGCNNNNNNNNNNNNNNNNNNNNNNNNNNNN

pegRNA assembly

pegRNA 3’ Supension R

GCGCNNNNNNNNNNNNNNNNNNNNNNNNNNNN

pegRNA assembly

pegRNA scaffold F

AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGT
TATCAACTTGAAAAAGTGGCACCGAGTC

pegRNA assembly

pegRNA scaffold R

CGTGGCTGAGCCACGGTGAAAAAGTTCAACTATTGCCT
GATCGGAATAAAATTGAACGATAAAGAT

pegRNA assembly

GGAgcggcacattcgacgaccgcGTCTTTGTACTCTGGTACCAGA

MSMEG 3634 _UP-F Fig. la
N N AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgttgeccagtecgagecagacGTCTTTGTACTCTGGTACCAGA
MSMEG 0200 _UP-F Fig. la
N N AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgcatcggactcgatcagcgt GTCTTTGTACTCTGGTACCAGA
MSMEG_3488_UP-F Fig. 1a
- - AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
MSMEG 3634 _UP-R TAGCTTCTGGTACCAGAGTACAAAGACgcggtcgtcgaatgtge Fig. la
cge
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
MSMEG_0200_UP-R TAGCTTCTGGTACCAGAGTACAAAGACgtctgctcggactggge Fig. 1a
aac
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
MSMEG 3488 UP-R TAGCTTCTGGTACCAGAGTACAAAGACacgctgatcgagtcecga Fig. la
tge
+7G-to- ACCCTGTCATTTTATGGCAGGGTGTccacagttAtccgeggtegte Fie. 1
ig. la
TMSMEG_3634 DN-F gaatgtg £
+6CTTinsMSMEG_3634_ | ACCCTGTCATTTTATGGCAGGGTGTccacagttctAAGceegeggt Fio. 1
ig. la
DN-F cgtcgaatgtg £
+6-
ACCCTGTCATTTTATGGCAGGGTGTccacagtcegeggtegtcgaa
8AGAdeIMSMEG 3634 Fig. la
tgtg
DN-F
+7G-to- ACCCTGTCATTTTATGGCAGGGTGTccacacttAtcggtctgctcgg Fio 1
ig. la
TMSMEG_0200_DN-F actggg £
+6CTTinsMSMEG 0200 | ACCCTGTCATTTTATGGCAGGGTGTccacacttctAAGeggtetg Fio. 1
ig. la
DN-F ctcggactggg £
+6-
ACCCTGTCATTTTATGGCAGGGTGTccacacteggtctgetcggact
8AGAdeIMSMEG_0200_ Fig. 1a
DN-F ggg
+7G-to- ACCCTGTCATTTTATGGCAGGGTGTcacagttAtcgacgcetgatcg Fio 1
ig. la
TMSMEG_3488 DN-F agtccg £
+6CTTinsMSMEG 3488 | ACCCTGTCATTTTATGGCAGGGTGTcacagttctAAGegacgetg Fio 1
ig. la
DN-F atcgagtceg £
+6-
ACCCTGTCATTTTATGGCAGGGTGTcacagtcgacgcetgatcgagt .
8AGAdeIMSMEG_3488_ Fig. la
cc
DN-F £
G- AAA T. gACACCCTGCCATAAA Fig. 1
cacattcgacgaccgcggaTaactgt, 1g. la
TMSMEG 3634 DN-R gacgacesees e £
+6CTTinsMSMEG 3634 | AAAcacattcgacgaccgcggCTTagaactgtggACACCCTGCCATAA Fig. la




DN-R A
+6-
8AGAdeIMSMEG 3634 AAAcacattcgacgaccgeggactgtgg ACACCCTGCCATAAA Fig. la
DN-R
G- AAAcccagtccgagcagaccgaTaagtgtgg ACACCCTGCCATAAA Fig. la
TMSMEG_0200_DN-R
+6CTTinsMSMEG_0200 AAAcccagtccgagecagaccgCTTagaagtgtggACACCCTGCCATA Fig. la
DN-R AA
+6-
8AGAdeIMSMEG_0200_ AAAcccagtccgagcagacegagtgtgg ACACCCTGCCATAAA Fig. la
DN-R
+7G-to- .
TMSMEG 3488 DN-R AAAcggactcgatcagegtcgaTaactgtgACACCCTGCCATAAA Fig. la
+6CTTinsMSMEG_ 3488
DNR B | AAAcggactcgatcagegtcgCTTagaactgtgACACCCTGCCATAAA Fig. la
+6-
8AGAdeIMSMEG 3488 AAAcggactcgatcagegtegactgtg ACACCCTGCCATAAA Fig. la
DN-R
GGAgatctggtgttccegecaccaGTCTTTGTACTCTGGTACCAGAA
oyss_UP-F GCTACAAAGATAAGGCTTCATGCCGAAATCAAC Sup.2
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
cysS_UP-R TAGCTTCTGGTACCAGAGTACAAAGACtggtgecgggaacacca Sup.2
gatc
cysS+sapl_F ACCCTGTCATTTTATGGCAGGGTGTggaagagccegctcttcg Sup.2
cysS+sapl R aaacgaagagegggctcttcc ACACCCTGCCATAAA Sup.2
cysS _opti 1 F TGTtctegttAtcgtggtecggga Sup.2
cysS_opti 2 F TGTtctegttAtcgtggtgegggaac Sup.2
cysS_opti 3 F TGTtctegttAtcgtggtgcgggaacac Sup.2
cysS_opti 4 F TGTtctegttAtegtggtgcgggaacacca Sup.2
cysS_opti 5 F TGTtctegttAtegtggtgecgggaacaccaga Sup.2
cysS_opti 6 F TGTtctegttAtcgtggtgcgggaacaccagate Sup.2
cysS_opti 7 F TGTgatctegttAtcgtggtgeggga Sup.2
cysS_opti 8 F TGTgatctcgttAtcgtggtecgggaac Sup.2
cysS_opti 9 F TGTgatctegttAtcgtggtgegggaacac Sup.2
cysS_opti 10 F TGTgatctcgttAtcgtggtecgggaacacca Sup.2
cysS _opti_ 11 F TGTgatctcgttAtegtggtecgggaacaccaga Sup.2
cysS_opti 12 F TGTgatctegttAtcgtggtgegggaacaccagate Sup.2
cysS_opti 13 F TGTgcgatctegttAtegtggtecggga Sup.2
cysS_opti_14 F TGTgcgatctegttAtegtggtgegggaac Sup.2
cysS_opti 15 F TGTgcgatctegttAtegtggtgcgggaacac Sup.2
cysS_opti_16_F TGTgcgatctcgttAtegtggtgcgggaacacca Sup.2
cysS_opti 17 F TGTgcgatctegttAtcgtggtgegggaacaccaga Sup.2
cysS_opti 18 F TGTgcgatctegttAtcgtggtecgggaacaccagate Sup.2
cysS_opti 19 F TGTgcgcegatctegttAtegtggtgcggga Sup.2
cysS_opti 20 F TGTgcgcegatctegttAtegtggtgecgggaac Sup.2
cysS_opti 21 F TGTgcgcegatctegttAtegtggtgegggaacac Sup.2
cysS_opti 22 F TGTgcgcegatctegttAtegtggtgcgggaacacca Sup.2
cysS_opti 23 F TGTgcgcegatctegttAtegtggtgcgggaacaccaga Sup.2
cysS_opti 24 F TGTgcgcegatctegttAtegtggtgcgggaacaccagate Sup.2




cysS_opti_ 1 R

AAAtccegeaccacgaTaacgaga

Sup.2

cysS_opti 2 R AAAgttcccgeaccacgaTaacgaga Sup.2
cysS_opti 3 R AAAgtgttcccgeaccacgaTaacgaga Sup.2
cysS_opti 4 R AAAtggtgttcccgeaccacgaTaacgaga Sup.2
cysS_opti 5 R AAAtctggtgttcccgeaccacgaTaacgaga Sup.2
cysS_opti_ 6 R AAAgatctggtgttcccgeaccacgaTaacgaga Sup.2
cysS_opti_ 7 R AAAtcccgeaccacgaTaacgagatce Sup.2
cysS_opti_ 8 R AAAgttcccgeaccacgaTaacgagatc Sup.2
cysS_opti 9 R AAAgtgttcccgeaccacgaTaacgagatc Sup.2
cysS_opti 10 R AAAtggtgttcccgcaccacgaTaacgagate Sup.2
cysS_opti_ 11 R AAAtctggtgttcccgeaccacgaTaacgagate Sup.2
cysS_opti 12 R AAAgatctggtgttcccgeaccacgaTaacgagate Sup.2
cysS_opti_13 R AAAtccegeaccacgaTaacgagatcge Sup.2
cysS_opti_14 R AAAgttcccgeaccacgaTaacgagatcge Sup.2
cysS_opti_15 R AAAgtgttcccgeaccacgaTaacgagatege Sup.2
cysS_opti_16 R AAAtggtgttccegeaccacgaTaacgagatcge Sup.2
cysS_opti 17 R AAAtctggtgttcccgeaccacgaTaacgagatcge Sup.2
cysS_opti_18 R AAAgatctggtgttcccgeaccacgaTaacgagatcge Sup.2
cysS_opti 19 R AAAtcccgcaccacgaTaacgagatcgege Sup.2
cysS_opti 20 R AAAgttcccgeaccacgaTaacgagatcgege Sup.2
cysS_opti 21 R AAAgtgttcccgeaccacgaTaacgagatcgege Sup.2
cysS_opti 22 R AAAtggtgttcecgeaccacgaTaacgagatcgege Sup.2
cysS_opti 23 R AAAtctggtgttcccgeaccacgaTaacgagatcgege Sup.2
cysS_opti 24 R AAAgatctggtgttccecgeaccacgaTaacgagatcgege Sup.2
GGAggtttectgetgtttgcctt GTCTTTGTACTCTGGTACCAGAAG
hsdR_UP_F Fig. 1b
CTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAggcagaatactgtaggcaggGTCTTTGTACTCTGGTACCAGA
mrr UP_F Fig. 1b
-7 AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgatatgtacgaagggctgttGTCTTTGTACTCTGGTACCAGAA
hsdM_T1 UP_F Fig. 1b
GCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAggtggegaacccgaatcaggaGTCTTTGTACTCTGGTACCAG
hsdM_ T2 UP_F ssleses £ &8 Fig. 1b
AAGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgatctacatggecageacgt GTCTTTGTACTCTGGTACCAGA
hsdS_T1 UP_F Fig. 1b
AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgagccgcaacattetgtat GTCTTTGTACTCTGGTACCAGAA )
hsdS_T2 UP_F Fig. 1b
GCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgtcctttgttttgacctggaGTCTTTGTACTCTGGTACCAGAAG
merC_UP_F Fig. Ib
CTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgctccaggaaaccagttgagGTCTTTGTACTCTGGTACCAGA
mcrA_UP_F Fig. Ib
AGCTACAAAGATAAGGCTTCATGCCGAAATCAAC
GGAgcgagtttegtgeeggttgt GTCTTTGTACTCTGGTACCAGAA .
araC_UP F Fig. Ib
GCTACAAAGATAAGGCTTCATGCCGAAATCAAC
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
hsdR_UP_R TAGCTTCTGGTACCAGAGTACAAAGACaaggcaaacagcagga Fig. 1b
aacc
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
mrr UP_R TAGCTTCTGGTACCAGAGTACAAAGACcctgcectacagtattctg Fig. 1b
cc
hsdM T1 UP R ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG Fig. 1b




TAGCTTCTGGTACCAGAGTACAAAGACaacagcccttcgtacata

tc

ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG

hsdM_T2 UP R TAGCTTCTGGTACCAGAGTACAAAGACtcctgattcgggttegee Fig. Ib
acc
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
hsdS_T1 _UP_R TAGCTTCTGGTACCAGAGTACAAAGACacgtgcetggccatgtag Fig. 1b
atc
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
hsdS_T2 UP_R TAGCTTCTGGTACCAGAGTACAAAGACaatacagaatgttgegg Fig. 1b
ctc
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
merC_UP_R TAGCTTCTGGTACCAGAGTACAAAGACtccaggtcaaaacaaag Fig. Ib
gac
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
mcrA_UP_R TAGCTTCTGGTACCAGAGTACAAAGACC tcaactggtttcctgga Fig. 1b
gc
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
araC_UP_R TAGCTTCTGGTACCAGAGTACAAAGACacaaccggcacgaaact Fig. Ib
cge
ACCCTGTCATTTTATGGCAGGGTGTgccattAtggaaggcaaaca
hsdR_Mut F Fig. Ib
gcagga
ACCCTGTCATTTTATGGCAGGGTGTgtaattAtggcctgectacagt
mrr_Mut_F Fig. Ib
attc
ACCCTGTCATTTTATGGCAGGGTGTgttcttAtgcaacagececttcg
hsdM_T1_Mut F Fig. Ib
taca
ACCCTGTCATTTTATGGCAGGGTGTacagttAttatcctgattcgggt
hsdM_T2 Mut F Fig. Ib
tcg
ACCCTGTCATTTTATGGCAGGGTGTttagttAtgtacgtgctggecat
hsdS_T1 Mut F Fig. Ib
gta
ACCCTGTCATTTTATGGCAGGGTGTtaacttAttaaatacagaatgtt
hsdS_T2 Mut F Fig. Ib
gcg
ACCCTGTCATTTTATGGCAGGGTGTataattAtattccaggtcaaaa
merC_Mut_F Fig. 1b
caaa
ACCCTGTCATTTTATGGCAGGGTGTgtctttAtacctcaactggttte
mcrA_Mut_F Fig. 1b
ctg
ACCCTGTCATTTTATGGCAGGGTGTctttttAttcacaaccggeacg
araC_Mut_F Fig. 1b
aaac
hsdR_Mut R AAAtcctgetgtttgecttccaTaatggc ACACCCTGCCATAAA Fig. 1b
mrr_Mut R AAAgaatactgtaggcaggccaTaattac ACACCCTGCCATAAA Fig. 1b
hsdM_T1 Mut R AAAtgtacgaagggctgttgcaTaagaac ACACCCTGCCATAAA Fig. Ib
hsdM_T2 Mut R AAAcgaacccgaatcaggataaTaactgt ACACCCTGCCATAAA Fig. 1b
hsdS_T1 Mut R AAAtacatggccagcacgtacaTaactaaACACCCTGCCATAAA Fig. Ib
hsdS_T2 Mut R AAAcgcaacattctgtatttaaTaagttaACACCCTGCCATAAA Fig. 1b
merC_Mut R AAAtttgttttgacctggaataTaattat ACACCCTGCCATAAA Fig. Ib
mcrA_Mut_R AAAcaggaaaccagttgaggtaTaaagacACACCCTGCCATAAA Fig. Ib
araC_Mut R AAAgtttegtgecggttgtgaaTaaaaagACACCCTGCCATAAA Fig. 1b
Fig. 1cSup.3Sup.4Fig. 2c-
lacZ F TAGTaatcccgaatctetatcgtgGTTTT

gSup.7Sup.8Fig. 2iFig. 3h




galK F

TAGTgacagccacacctttgggcaGTTTT

Fig. 1cSup.3Sup.4Fig. 2c-
2Sup.7Sup.8Fig. 2iFig.
3hFig. 4a

pta F

TAGTacgcagcattccgcacatgcGTTTT

Fig. 1cSup.3Sup.4Fig. 2c¢-
gSup.7Sup.8Fig. 2iFig.
3hFig. 4a

xylB_F

TAGTccccacgetttcgecaacttcGTTTT

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7Sup.8Fig. 2iFig.
3hFig. 4a

adhE F

TAGTctgcaggetgetatcgetgcGTTTT

Fig. 1cSup.3Sup.4Fig. 2c-
2Sup.7Sup.8Fig. 2iFig.
3hFig. 4a

lacZ R

gctctaaaaccacgatagagattcgggatt

Fig. 1cSup.3Sup.4Fig. 2c¢-
gSup.7Sup.8Fig. 2iFig. 3h

galKk R

gctctaaaactgeccaaaggtgtggctgte

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7Sup.8Fig. 2iFig.
3hFig. 4a

pta_ R

getctaaaacgeatgtgeggaatgetgegt

Fig. 1cSup.3Sup.4Fig. 2c-
2Sup.7Sup.8Fig. 2iFig.
3hFig. 4a

xylB_ R

gctctaaaacgaagttgcgaaagegtgggg

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7Sup.8Fig. 2iFig.
3hFig. 4a

adhE R

gctctaaaacgcagegatageagectgeag

Fig. 1cSup.3Sup.4Fig. 2c-
2Sup.7Sup.8Fig. 2iFig.
3hFig. 4a

pegRNA2lacZ+5G-to-T_F

ggtGetcaaccacAgceacgatagagattcgg

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7Sup.8Fig. 2i

pegRNA2lacZ+5STTAA Fig. 1cSup.3Sup.4Fig. 2c¢-
. ggtGetcaaccaccTTAAgcacgatagagattcgg
ins_F gSup.7
eg acZ+4- 1g. 1¢Sup.3Sup.4Fig. 2¢-
pegRNA2lacZ+4-6 CGG Fig. 1cSup.3Sup.4Fig. 2
ggtGetcaaccacacgatagagattcgg
del F gSup.7

pegRNA2galK+5G-to-T_F

ggtGegceagtttcAatgcccaaaggtgtgge

Fig. 1cSup.3Sup.4Fig. 2c¢-

gSup.7Sup.8Fig.2i
pegRNA2galK+5TTAA Fig. 1cSup.3Sup.4Fig. 2c-
. getGegceagtttcc TTA Aatgeccaaaggtgtgge
ins_F gSup.7
pegRNA2galK+4-6 TGG Fig. 1cSup.3Sup.4Fig. 2c-
ggtGegceagttttgeccaaaggtgtgge
del F gSup.7

pegRNA2pta+5G-to-T_F

ggtGeaagtgetcAageatgtgeggaatget

Fig. 1cSup.3Sup.4Fig. 2c-

gSup.7Sup.8Fig.2i
pegRNA2pta+STTAA Fig. 1cSup.3Sup.4Fig. 2c-
ins F ggtGeaagtgetcc TTA Aagceatgtgeggaatget Sup.7
ins_. gSup.
pegRNA2pta+4-6 TGG Fig. 1cSup.3Sup.4Fig. 2c-
ggtGeaagtgetgeatgtgeggaatget
del F gSup.7

pegRNA2xyIB+5G-to-T_F

ggtGetttgttacAtgaagttgegaaagegt

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7Sup.8Fig.2i

pegRNA2xyIB+5STTAA

ins_F

ggetGetttgttaccTTAAtgaagttgcgaaagegt

Fig. 1cSup.3Sup.4Fig. 2c-
gSup.7

pegRNA2xylB+4-6 AGG

getGetttgttagaagttgcgaaagegt

Fig. 1cSup.3Sup.4Fig. 2c-




del F gSup.7
Fig. 1cSup.3Sup.4Fig. 2c-
pegRNA2adhE+5G-to-T_F ggtGeeggagecacAggeagegatageagect o
gSup.7Sup.8Fig.2i
pegRNA2adhE+STTAA Fig. 1cSup.3Sup.4Fig. 2c-
. getGeeggagcaccTTAAggcagegatagcagect
ins_F gSup.7
pegRNA2adhE+4-6 CGG Fig. 1cSup.3Sup.4Fig. 2c-
ggtGeeggageageagegatageagect
del F gSup.7

pegRNA2lacZ+5G-to-T_R

GGCCeccgaatctctatcgtgcTgtggttga

Fig. 1cSup.3Sup.4Fig. 2c¢-

gSup.7Sup.8Fig.2i
pegRNA2lacZ+5TTAA Fig. 1cSup.3Sup.4Fig. 2c-
. GGCCccgaatctctatcgtgc TTAAggtggttga
ins_ R gSup.7
pegRNA2lacZ+4-6 CGG Fig. 1cSup.3Sup.4Fig. 2c-
GGCCeccgaatctctatcgtgtggttga
del_R gSup.7

pegRNA2galK+5G-to-T R

GGCCgccacacctttgggcatTgaaactge

Fig. 1cSup.3Sup.4Fig. 2c-

gSup.7Sup.8Fig.2i
pegRNA2galK+5TTAA Fig. 1cSup.3Sup.4Fig. 2c-
. GGCCgccacacctttgggecat TTA Aggaaactge
ins_R gSup.7
pegRNA2galK+4-6 TGG Fig. 1cSup.3Sup.4Fig. 2c-
GGCCgccacacctttgggcaaaactge
del R gSup.7
Fig. 1cSup.3Sup.4Fig. 2c-
pegRNA2pta+5G-to-T_R GGCCagcattccgeacatgetTgagceactt o
gSup.7Sup.8Fig.2i
egRNA2pta+5TTAA Fig. 1cSup.3Sup.4Fig. 2c-
pes . P GGCCagcattccgeacatget TTAAggagceactt & p-2StpATIE
ins_ R gSup.7
pegRNA2pta+4-6 TGG Fig. 1cSup.3Sup.4Fig. 2c-
GGCCagcattccgeacatgcagceactt
del R gSup.7
Fig. 1cSup.3Sup.4Fig. 2c-
pegRNA2xyIB+5G-to-T_R GGCCacgctttcgcaacttcaTgtaacaaa o
gSup.7Sup.8Fig.2i
pegRNA2xyIB+5STTAA Fig. 1cSup.3Sup.4Fig. 2c-
. GGCCacgctttcgcaacttcaT TAAggtaacaaa
ins_ R gSup.7
pegRNA2xylB+4-6 AGG Fig. 1cSup.3Sup.4Fig. 2c-
GGCCacgctttcgcaacttctaacaaa
del R gSup.7

pegRNA2adhE+5G-to-T_R

GGCCaggctgctatcgetgeeTgtgetecg

Fig. 1cSup.3Sup.4Fig. 2c-

gSup.7Sup.8Fig.2i
pegRNA2adhE+5TTAA Fig. 1cSup.3Sup.4Fig. 2c-
. GGCCaggctgctatcgetgecTTAAggtgctecg
ins_R gSup.7
pegRNA2adhE+4-6 CGG Fig. 1cSup.3Sup.4Fig. 2c-
GGCCaggctgctatcgetgetgeteecg
del R gSup.7

lacZ(P+)+57 F

AGTCCTAGGTATAATACTAGTctcgeggaaaccgacatcgegtttt

Fig. 1cSup.3Sup.4Fig. 3h

lacZ(P+)-66_F

AGTCCTAGGTATAATACTAGTcagacgtagtgtgacgcgatgtttt

Fig. 1cSup.3Sup.4

galK(P+)+68 F

AGTCCTAGGTATAATACTAGTgatcagctaatttccgegetgtttt

Fig. 1cSup.3Sup.4Fig. 3h

galK(P+)-49 F

AGTCCTAGGTATAATACTAGTaacttcaaacgtaccctggtgtttt

Fig. 1cSup.3Sup.4

pta(PH)+56_F

AGTCCTAGGTATAATACTAGTcaagcggccaccageacgtegtttt

Fig. 1cSup.3Sup.4Fig. 3h

pta(P+)-69 F

AGTCCTAGGTATAATACTAGTgatgtcgecttegttgatgagtttt

Fig. 1cSup.3Sup.4

xyIB(P1)+80 _F

AGTCCTAGGTATAATACTAGTctggagtgacgtcatgctgcgtttt

Fig. 1cSup.3Sup.4Fig. 3h

xylB(P+)-59 F

AGTCCTAGGTATAATACTAGTggcggtggcgacaatgcagegtttt

Fig. 1cSup.3Sup.4

adhE(PH)+46_F

AGTCCTAGGTATAATACTAGTgcgttagacagttcaacagagtttt

Fig. 1cSup.3Sup.4Fig. 3h

adhE(P+)-53 F

AGTCCTAGGTATAATACTAGTttggtggcatcttttgcacggtttt

Fig. 1cSup.3Sup.4

lacZ(P+)+57 R

getctaaaacgegatgteggtttccgegagACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4Fig. 3h

lacZ(P+)-66_R

getetaaaacatcgegtcacactacgtctgACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4




galK(P+)+68 R

getctaaaacagegeggaaattagetgatc ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4Fig. 3h

galK(P+)-49 R

getctaaaacaccagggtacgtttgaagtt ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4

pta(PH)+56 R

getctaaaacgacgtgctggtggecgcttg ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4Fig. 3h

pta(P+)-69 R

gctctaaaactcatcaacgaaggegacatc ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4

xyIB(P+)+80 R

getetaaaacgeageatgacgtcactccagACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4Fig. 3h

xylB(P+)-59 R

getctaaaacgetgeattgtecgecaccgcc ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4

adhE(P1)+46 R

getetaaaactetgttgaactgtctaacgc ACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4Fig. 3h

adhE(P+)-53 R

gctctaaaaccgtgeaaaagatgccaccaaACTAGTATTATACCTAG

Fig. 1cSup.3Sup.4

ggagccagctgtetcagtttatggaGTCTTTGTACTCTGGTACCAGAA

rpoB_assay UP_F Fig. 2bSup.6
GCTACAAAGATAAGGCTTCATGCCGAAATCAAC
ATGACAGGGTGTTGATTTCGGCATGAAGCCTTATCTTTG
rpoB_assay UP_R TAGCTTCTGGTACCAGAGTACAAAGACtccataaactgagacag Fig. 2bSup.6
ctgge
ACCCTGTCATTTTATGGCAGGGTGTgttgttTtggtAcataaactga .
rpoB_assay Mut F Fig. 2bSup.6
gaca
rpoB_assay Mut R aaAtgtctcagtttatgTaccaAaacaacACACCCTGCCATAAA Fig. 2bSup.6
pegRNA2@tevopreQllacZ
ggtGetcaaccacAgeacgatagagattcggAAACAATG Fig.21
+5G-to-T_F
pegRNA2@tevopreQlgalK
ggtGegceagtttcAatgeccaaaggtgtggc AAATTATC Fig.2i
+5G-to-T_F
pegRNA2@tevopreQlptat
ggtGeaagtgetcAageatgtgeggaatgct AATAAGAT Fig.2i
5G-to-T_F
egRNA2@tevopreQ1xylB
peg @tevop Y ggatGetttgttacAtgaagttgcgaaagcgt CATTAGAG Fig.2i
+5G-to-T_F
pegRNA2@tevopreQladh o
ggtGeeggageacAggeagegatageagect AATTTAAT Fig.2i
E+5G-to-T_F
pegRNA2@mpknotlacZ+5 o
ggtGetcaaccacAgeacgatagagattcgg AAACAATT Fig.2i
G-to-T_F
pegRNA2@mpknotgalK+5 o
ggtGegceagtttcAatgeccaaaggtgtggc AAATTATC Fig.2i
G-to-T_F
pegRNA2@mpknotptat5G o
TF ggtGeaagtgetcAagceatgtgecggaatgct AATAAGAT Fig.2i
-to-T__
pegRNA2@mpknotxylB+5 o
getGetttgttacAtgaagttgcgaaagcgt CATTAGAG Fig.2i
G-to-T_F
pegRNA2@mpknotadhE+5 o
ggtGeeggagecacAggeagegatagecagcct AATTTAAT Fig.2i
G-to-T_F
pegRNA2@tevopreQllacZ o
TCAACATTGTTTccgaatctctatcgtge Tgtggttea Fig.2i
+5G-to-T_R
pegRNA2@tevopreQlgalK L
TCAAGATAATTTgccacacctttgggeatTgaaactge Fig.2i
+5G-to-T_R
pegRNA2@tevopreQlptat L
TCAAATCTTAT TagcattccgcacatgetTgageactt Fig.2i
5G-to-T_R
pegRNA2@tevopreQlxylB
TCAACTCTAATGacgctttcgcaacttcaTgtaacaaa Fig.2i
+5G-to-T_R
pegRNA2@tevopreQladh o
TCAAATTAAATTaggctgctategetgecTgtgeteeg Fig.2i
E+5G-to-T_R
pegRNA2@mpknotlacZ+5
ACCCAATTGTTTccgaatctctatcgtgc Tgtggttga Fig.2i
G-to-T_R
pegRNA2@mpknotgalK+5 ACCCGATAATTTgccacacctttgggcatTgaaactge Fig.2i




G-to-T_R

pegRNA2@mpknotptat5G o
TR ACCCATCTTAT TagcattccgcacatgetTgageactt Fig.2i

-to-T_
pegRNA2@mpknotxylB+5 o
ACCCCTCTAATGacgctttcgeaacttcaTgtaacaaa Fig.2i

G-to-T_R
pegRNA2@mpknotadhE+5 L
GtoT R ACCCATTAAATTaggctgctatcgetgecTgtgetecg Fig.2i

-to-T__

pCRISPR-sbcB_F

AAACtaattaccggtattacccegeG

Fig. 2c-gSup.8Sup.9

pCRISPR-tatD_F

AAACgttaatgggctactcatcacG

Sup.8

pCRISPR-mutS_F

AAACccgagatcctgcetgttttacG

Fig.1cFig. 2c-g

pCRISPR-xthA_F

AAACgtgacgacgaagaggegeagG

Sup.8

pCRISPR-xseA_F

AAACgtgaccttccgeccacageaG

Fig. 2c-gSup.9

pCRISPR-ygdG(xni) F AAACtcgtcgeattcatgeegttcG Sup.8
pCRISPR-exoX F AAACgcctctgttgatgtcattgaG Fig. 2¢c-g

pCRISPR-sbcC_F AAACcctgetggacgecatttgtcG Sup.8
pCRISPR-rec] F AAACgtgttaaaggtatgctgeecG Fig. 2¢c-g

pCRISPR-nfo F AAACacatccggtcactgaagetcG Sup.8

pCRISPR-sbcB_R

AAAACgcggggtaataccggtaatta

Fig. 2¢c-gSup.8Sup.9

pCRISPR-tatD_R

AAAACgtgatgagtagcccattaac

Sup.8

pCRISPR-mutS R

AAAACgtaaaacagcaggatctcgg

Fig.1cFig. 2c-g

pCRISPRxthA_R

AAAACctgegectcttegtegtcac

Sup.8

pCRISPR-xseA R

AAAACtgctgtgggeggaaggtcac

Fig. 2c-gSup.9

pCRISPR-ygdG(xni) R AAAACgaacggcatgaatgcgacga Sup.8
pCRISPR-exoX R AAAACtcaatgacatcaacagagge Fig. 2c-g
pCRISPR-sbcC_R AAAACgacaaatggcgtccageagg Sup.8
pCRISPR-rec] R AAAACgggcagcatacctttaacac Fig. 2¢c-g

pCRISPR-nfo R AAAACgagcttcagtgaccggatgt Sup.8
FAM-vitrol CCATAGGCTGGCCCCCC CTGACGAGCATCA Sup.9b
vitro2 aaggcgacatcaatactcg Sup.9b

vitro3 cgagtattgatgtcgecttc GGGGGgecAGCCTATGG Sup.9b
ddCpfl@sbcB_T1_F GTAGATacctaatgatgaatgacggtaag TTTTTTT Sup.10
ddCpfl@sbcB_T2_F GTAGATacgattacgaaacctttggcacg TTTTTTT Sup.10
ddCpfl@xseA_T1 F GTAGAT gaatttgatctcgetcacatgtt TTTTTTT Sup.10
ddCpfl@xseA T2 F GTAGATatctcgetcacatgttaccttct TTTTTTT Sup.10
ddCpfl@exoX_T1 _F GTAGATcactatgaaactggeecgtegtt TTTTTTT Sup.10
ddCpfl@exoX T2 F GTAGATtggectgggatcaagtacagcaaTTTTTTT Sup.10
ddCpfl@sbcB_T1_R cttcaaaaaaacttaccgtcattcatcattaggt AT Sup.10
ddCpfl@sbcB_T2 R cttcaaaaaaacgtgccaaaggtttcgtaatcgt AT Sup.10
ddCpfl@xseA_T1 R cttcaaaaaaaaacatgtgagcgagatcaaattc AT Sup.10
ddCpfl@xseA_T2 R cttcaaaaaaaagaaggtaacatgtgagcgagat AT Sup.10
ddCpfl@exoX T1 R cttcaaaaaaaaacgacgggccagtttcatagtg AT Sup.10
ddCpfl@exoX T2 R cttcaaaaaaattgctgtacttgatcccaggecaAT Sup.10
qPCR _sbcB_F gegetgggatttactggatg Sup.10
qPCR_sbcB_R cagctttgccatcgeaatag Sup.10
qPCR_xseA F agtgagccgtaatcagcaag Sup.10
qPCR_xseA R ttccagcgcaaagetcatte Sup.10
qPCR_exoX_F ttgacggaaaaatcgtcaac Sup.10
qPCR_exoX R ttcatagtgcaaatccactc Sup.10




gqPCR idnT F GTGCGCCTCTTCTTTGAATTT Sup.10
qPCR_idnT R TCGATGGTGCGTCCATTAC Sup.10

EMxylB+1T-to-A_F gtGectttgttacctgaTgttgegaaagegtCTCCATTG Fig. 3b-d
EMxylB+1T-to-G_F gtGectttgttacctgaCgttgegaaagegtCTCTTTCC Fig. 3b-d
EMxylB+1T-to-C_F gtGectttgttacctgaGgttgegaaagegt TTAAGAAT Fig. 3b-d
EMxylB+2T-to-A_F gtGectttgttacctgTagttgecgaaagegt TCAAAGAT Fig. 3b-d
EMxylB+2T-to-G_F gtGectttgttacctgCagttgcgaaagegt TCAAAGAT Fig. 3b-d
EMxylB+2T-to-C_F gtGectttgttacctgGagttgegaaagegtCCACATTT Fig. 3b-d
EMxylB+3C-to-A_F gtGectttgttacctTaagttgcgaaagcgt TAAGACCT Fig. 3b-d
EMxylB+3C-to-G_F gtGectttgttacctCaagttgegaaagegt TGATCTCA Fig. 3b-d
EMxylB+3C-to-T_F gtGectttgttacctAaagttgecgaaagcgt TAAAGAAA Fig. 3b-d
EMxylB+4A-to-G_F gtGectttgttaccCgaagttgecgaaagegt CCATTATA Fig. 3b-d
EMxylB+4A-to-C F gtGectttgttaccGgaagttgegaaagcgt CCATTATC Fig. 3b-d
EMxylB+4A-to-T_F gtGectttgttaccAgaagttgegaaagcgt ATCAAAGA Fig. 3b-d
EMxylB+5G-to-A_F gtGectttgttacTtgaagttgcgaaagecgt TCATCTAC Fig. 3b-d
EMxylB+5G-to-C_F gtGectttgttacGtgaagttgegaaagcgt TAAAGATC Fig. 3b-d
EMxylB+5G-to-T_F gtGectttgttacAtgaagttgcgaaagcgtCATACCAA Fig. 3b-d
EMxylB+6G-to-A_F gtGectttgttaTctgaagttgecgaaagegt TCCATGAT Fig. 3b-d
EMxylB+6G-to-C_F gtGectttgttaGetgaagttgegaaagegt TCATTCTA Fig. 3b-d
EMxylB+6G-to-T_F gtGectttgttaActgaagttgegaaagcgt TCAATCCA Fig. 3b-d
EMxylB+7T-to-A_F gtGectttgttTectgaagttgegaaagegt TCATACCG Fig. 3b-d
EMxylB+7T-to-G_F gtGectttgttCectgaagttgcgaaagegt TCAATATA Fig. 3b-d
EMxylB+7T-to-C_F gtGectttgttGectgaagttgegaaagegt TCAAGATG Fig. 3b-d
EMxylB+8A-to-G_F gtGectttgtCacctgaagttgcgaaagegt TCAATAGA Fig. 3b-d
EMxylB+8A-to-C_F gtGectttgtGacctgaagttgegaaagcgt TAAATATT Fig. 3b-d
EMxylB+8A-to-T_F gtGectttgtAacctgaagttgegaaagcgt TTCCCAAG Fig. 3b-d

EMxylB+1T ins_F gtGectttgttacctgaaAgttgcgaaagcgt TCATCTAA Fig. 3b-d
EMxylB+1TA ins_F gtGectttgttacctgaaTAgttgegaaagegt TCATACCG Fig. 3b-d
EMxylB+1TAA ins_F gtGectttgttacctgaaTTAgttgcgaaagegt ATTCGATA Fig. 3b-d

EMxylB+2T ins F gtGectttgttacctgaAagttgcgaaagcgt TCATCTAA Fig. 3b-d
EMxylB+2TA ins_F gtGectttgttacctgaTAagttgcgaaagcgt TCCAAAGA Fig. 3b-d
EMxylB+2TAA ins F gtGectttgttacctgaTTAagttgcgaaagcgt TCAAAGAC Fig. 3b-d

EMxyIB+3T ins F gtGectttgttacctgAaagttgcgaaagcgt TCATCTAA Fig. 3b-d
EMxylB+3TA ins_F gtGectttgttacctgTAaagttgegaaagegt TTCAGAAT Fig. 3b-d
EMxylB+3TAA ins F gtGectttgttacctgTTAaagttgcgaaagcgt TATAGATC Fig. 3b-d

EMxylB+4T ins_F gtGectttgttacctAgaagttgcgaaagcgt CTAGTCCG Fig. 3b-d
EMxylB+4TA ins_F gtGectttgttacctTAgaagttgegaaagcgt TCTACCCA Fig. 3b-d
EMxylB+4TAA ins_F gtGectttgttacct TTAgaagttgcgaaagegt TTAAATAT Fig. 3b-d

EMxylB+5T ins_F gtGectttgttaccAtgaagttgcgaaagcgt TCAAATTG Fig. 3b-d
EMxylB+5TA ins_F gtGectttgttacc TAtgaagttgegaaagegt TCAGTCCT Fig. 3b-d
EMxylB+5TAA ins_F gtGectttgttaccTTAtgaagttgcgaaagecgt TCATCTTA Fig. 3b-d

EMxyIB+6T ins_F gtGectttgttacActgaagttgcgaaagcgt TCAATTAC Fig. 3b-d
EMxylB+6TA ins_F gtGectttgttacTActgaagttgcgaaagcgt TTAAATTC Fig. 3b-d
EMxylB+6TAA ins F gtGectttgttacTTActgaagttgcgaaagegt TAATAATA Fig. 3b-d

EMxyIB+7T ins_F gtGectttgttaAcctgaagttgecgaaagegt TCAAATCC Fig. 3b-d
EMxylB+7TA ins_F gtGectttgttaTAcctgaagttgcgaaagegt TTCAATTC Fig. 3b-d
EMxylB+7TAA ins_F gtGectttgttaTTAcctgaagttgegaaagegt TTCACCTC Fig. 3b-d

EMxyIB+8T ins_F gtGectttgttAacctgaagttgegaaagcgt TCAAATCC Fig. 3b-d




EMxylB+8TA ins_F gtGectttgttTAacctgaagttgegaaagegt TCAAATTG Fig. 3b-d
EMxylB+8TAA ins_F gtGectttgttTTAacctgaagttgcgaaagegt TCATGATA Fig. 3b-d
EMxyIB+1T del F gtGectttgttacctgagttgegaaagecgt TCAGCCTA Fig. 3b-d
EMxylB+1-2TT del F gtGectttgttacctggttgegaaagcgt TACAAAGC Fig. 3b-d
EMxylB+1-3TTC del F gtGectttgttacctgttgegaaagcgt ATCAAAGC Fig. 3b-d
EMxyIB+2T del F gtGectttgttacctgagttgegaaagegt TCAGCCTA Fig. 3b-d
EMxylB+2-3TC del F gtGectttgttacctagttgcgaaagcgt TATAAAGT Fig. 3b-d
EMxylB+2-4TCA del F gtGectttgttaccagttgegaaagcgt TGAATCAC Fig. 3b-d
EMxylB+3C del F gtGectttgttacctaagttgegaaagcgt TAGAAACC Fig. 3b-d
EMxylB+3-4CA del F gtGectttgttaccaagttgecgaaagcgt AACGAAGA Fig. 3b-d
EMxylB+3-5CAG del F gtGectttgttacaagttgegaaagcgt TACAGAGC Fig. 3b-d
EMxylB+4A del F gtGectttgttaccgaagttgcgaaagegt CCCTATTA Fig. 3b-d
EMxylB+4-5AG del F gtGectttgttacgaagttgegaaagcgtCCAAACAG Fig. 3b-d
EMxylB+4-6AGG del F gtGectttgttagaagttgcgaaagegt CTAGTCTC Fig. 3b-d
EMxyIB+5G del F gtGectttgttactgaagttgegaaagegt TCAGCCTC Fig. 3b-d
EMxylB+5-6GG del F gtGectttgttatgaagttgegaaagcgt TCAGTTAA Fig. 3b-d
EMxylB+5-7GGT del_F gtGectttgtttgaagttgcgaaagcgt TCATCCTG Fig. 3b-d
EMxylB+6G del F gtGectttgttactgaagttgegaaagegt TCAGCCTC Fig. 3b-d
EMxylB+6-7GT del_F gtGectttgttctgaagttgcgaaagegt TCATACCT Fig. 3b-d
EMxylB+6-8GTA del F gtGectttgtctgaagttgegaaagegt TCATGTAA Fig. 3b-d
EMxylB+7T del F gtGectttgttectgaagttgegaaagcgt TCAATCAA Fig. 3b-d
EMxylB+7-8TA del F gtGectttgtectgaagttgegaaagegt TCATTAAG Fig. 3b-d
EMxylB+7-9TAA del F gtGectttgectgaagttgegaaagegt TCATTATC Fig. 3b-d
EMxylB+8A del F gtGectttgtacctgaagttgcgaaagegt TCATGAAT Fig. 3b-d
EMxylB+8-9AA del F gtGectttgacctgaagttgcgaaagegt TCAATGAA Fig. 3b-d
EMxylB+8-10AAC del F gtGectttacctgaagttgegaaagecgt TCAATAAC Fig. 3b-d
EMxylB+1T-to-A_R TCAACAATGGAGacgctttcgcaacAtcaggtaacaaag Fig. 3b-d
EMxylB+1T-to-G_R TCAAGGAAAGAGacgctttcgcaacGtcaggtaacaaag Fig. 3b-d
EMxylB+1T-to-C_R TCAAATTCTTAAacgctttcgcaacCtcaggtaacaaag Fig. 3b-d
EMxylB+2T-to-A R TCAAATCTTTGAacgctttcgcaactAcaggtaacaaag Fig. 3b-d
EMxylB+2T-to-G_R TCAAATCTTTGAacgctttcgcaactGeaggtaacaaag Fig. 3b-d
EMxylB+2T-to-C_R TCAAAAATGTGGacgctttcgcaactCcaggtaacaaag Fig. 3b-d
EMxylB+3C-to-A_ R TCAAAGGTCTTAacgctttcgcaacttAaggtaacaaag Fig. 3b-d
EMxylB+3C-to-G_R TCAATGAGATCAacgctttcgecaacttGaggtaacaaag Fig. 3b-d
EMxylB+3C-to-T_R TCAATTTCTTTAacgctttcgcaacttTaggtaacaaag Fig. 3b-d
EMxylB+4A-to-G_R TCAATATAATGGacgctttcgcaacttcGggtaacaaag Fig. 3b-d
EMxylB+4A-to-C_R TCAAGATAATGGacgctttcgcaacttcCggtaacaaag Fig. 3b-d
EMxylB+4A-to-T_R TCAATCTTTGATacgctttcgcaacttcTggtaacaaag Fig. 3b-d
EMxylB+5G-to-A_R TCAAGTAGATGActttgttacTtgaagttgcgaaagegt Fig. 3b-d
EMxylB+5G-to-C_R TCAAGATCTTTAacgctttcgeaacttcaCgtaacaaag Fig. 3b-d
EMxylB+5G-to-T_R TCAATTGGTAT GacgctttcgcaacttcaTgtaacaaag Fig. 3b-d
EMxylB+6G-to-A R TCAAATCATGGAacgctttcgeaacttcagAtaacaaag Fig. 3b-d
EMxylB+6G-to-C_R TCAATAGAATGAacgctttcgcaacttcagCtaacaaag Fig. 3b-d
EMxylB+6G-to-T R TCAATGGATTGAacgctttcgcaacttcagTtaacaaag Fig. 3b-d
EMxylB+7T-to-A_R TCAACGGTATGAacgctttcgcaacttcaggAaacaaag Fig. 3b-d
EMxylB+7T-to-G_R TCAATATATTGAacgctttcgcaacttcaggGaacaaag Fig. 3b-d
EMxylB+7T-to-C_R TCAACATCTTGAacgctttcgcaacttcaggCaacaaag Fig. 3b-d
EMxylB+8A-to-G_R TCAATCTATTGAacgctttcgcaacttcaggtGacaaag Fig. 3b-d




EMxylB+8A-to-C_R TCAAAATATTTAacgctttcgcaacttcaggtCacaaag Fig. 3b-d
EMxylB+8A-to-T_R TCAACTTGGGA AacgctttcgeaacttcaggtTacaaag Fig. 3b-d
EMxyIB+1T ins_R TCAATTAGATGAacgctttcgcaacTttcaggtaacaaag Fig. 3b-d
EMxylB+1TA ins R TCAACGGTATGAacgctttcgcaacTAttcaggtaacaaag Fig. 3b-d
EMxylB+1TAA ins_ R TCAATATCGA ATacgctttcgcaacTA Attcaggtaacaaag Fig. 3b-d
EMxylB+2T ins R TCAATTAGATGAacgctttcgcaactTtcaggtaacaaag Fig. 3b-d
EMxylB+2TA ins_ R TCAATCTTTGGAacgctttcgecaactTAtcaggtaacaaag Fig. 3b-d
EMxylB+2TAA ins R TCAAGTCTTTGAacgctttcgecaactTAAtcaggtaacaaag Fig. 3b-d
EMxylB+3T ins R TCAATTAGATGAacgctttcgcaacttTcaggtaacaaag Fig. 3b-d
EMxylB+3TA ins_ R TCAAATTCTGA AacgctttcgeaacttTAcaggtaacaaag Fig. 3b-d
EMxylB+3TAA ins R TCAAGATCTATAacgctttcgecaacttTAAcaggtaacaaag Fig. 3b-d
EMxylB+4T ins_R TCAACGGACTAGacgctttcgcaacttc Taggtaacaaag Fig. 3b-d
EMxylB+4TA ins R TCAATGGGTAGAacgctttcgcaacttcTAaggtaacaaag Fig. 3b-d
EMxylB+4TAA ins_R TCAAATATTTAAacgctttcgcaacttcTAAaggtaacaaag Fig. 3b-d
EMxyIB+5T ins_R TCAACAATTTGAacgctttcgeaacttcaTggtaacaaag Fig. 3b-d
EMxylB+5TA ins R TCAAAGGACTGAacgctttcgcaacttcaTAggtaacaaag Fig. 3b-d
EMxylB+5TAA ins_ R TCAATAAGATGAacgctttcgcaacttcaTAAggtaacaaag Fig. 3b-d
EMxylB+6T ins R TCAAGTAATTGAacgctttcgeaacttcagT gtaacaaag Fig. 3b-d
EMxylB+6TA ins_ R TCAAGAATTTAAacgctttcgcaacttcagTAgtaacaaag Fig. 3b-d
EMxylB+6TAA ins R TCAATATTATTAacgctttcgcaacttcagTA Agtaacaaag Fig. 3b-d
EMxylB+7T ins R TCAAGGATTTGAacgctttcgcaacttcaggTtaacaaag Fig. 3b-d
EMxylB+7TA ins_ R TCAAGAATTGAAacgctttcgcaacttcaggTAtaacaaag Fig. 3b-d
EMxylB+7TAA ins R TCAAGAGGTGAAacgctttcgeaacttcaggTA Ataacaaag Fig. 3b-d
EMxyIB+8T ins_R TCAAGGATTTGAacgctttcgcaacttcaggtTaacaaag Fig. 3b-d
EMxylB+8TA ins R TCAACAATTTGAacgctttcgeaacttcaggtTAaacaaag Fig. 3b-d
EMxylB+8TAA ins_R TCAATATCATGAacgctttcgcaacttcaggtTA Aaacaaag Fig. 3b-d
EMxyIB+1T del R TCAATAGGCTGAacgctttcgcaactcaggtaacaaag Fig. 3b-d
EMxylB+1-2TT del R TCAAGCTTTGTAacgctttcgcaaccaggtaacaaag Fig. 3b-d
EMxylB+1-3TTC del R TCAAGCTTTGATacgctttcgeaacaggtaacaaag Fig. 3b-d
EMxylB+2T del R TCAATAGGCTGAacgctttcgcaactcaggtaacaaag Fig. 3b-d
EMxylB+2-3TC del R TCAAACTTTATAacgctttcgcaactaggtaacaaag Fig. 3b-d
EMxylB+2-4TCA del R TCAAGTGATTCAacgctttcgeaactggtaacaaag Fig. 3b-d
EMxylB+3C del R TCAAGGTTTCTAacgctttcgeaacttaggtaacaaag Fig. 3b-d
EMxylB+3-4CA del R TCAATCTTCGTTacgctttcgeaacttggtaacaaag Fig. 3b-d
EMxylB+3-5CAG del R TCAAGCTCTGTAacgctttcgcaacttgtaacaaag Fig. 3b-d
EMxylB+4A del R TCAATAATAGGGacgctttcgcaacttcggtaacaaag Fig. 3b-d
EMxylB+4-5AG del R TCAACTGTTTGGacgctttcgeaacttcgtaacaaag Fig. 3b-d
EMxylB+4-6AGG del R TCAAGAGACTAGacgctttcgcaacttctaacaaag Fig. 3b-d
EMxylB+5G del R TCAAGAGGCTGAacgctttcgeaacttcagtaacaaag Fig. 3b-d
EMxylB+5-6GG del R TCAATTAACTGAacgctttcgeaacttcataacaaag Fig. 3b-d
EMxylB+5-7GGT del R TCAACAGGATGAacgctttcgcaacttcaaacaaag Fig. 3b-d
EMxylB+6G del R TCAAGAGGCTGAacgctttcgcaacttcagtaacaaag Fig. 3b-d
EMxylB+6-7GT del R TCAAAGGTATGAacgctttcgcaacttcagaacaaag Fig. 3b-d
EMxylB+6-8GTA del R TCAATTACATGAacgctttcgeaacttcagacaaag Fig. 3b-d
EMxylB+7T del R TCAATTGATTGAacgctttcgcaacttcaggaacaaag Fig. 3b-d
EMxylB+7-8TA del R TCAACTTAATGAacgctttcgeaacttcaggacaaag Fig. 3b-d
EMxylB+7-9TAA del R TCAAGATAATGAacgctttcgcaacttcaggcaaag Fig. 3b-d
EMxylB+8A del R TCAAATTCATGAacgctttcgcaacttcaggtacaaag Fig. 3b-d




EMxylB+8-9AA del R TCAATTCATTGAacgctttcgeaacttcaggtcaaag Fig. 3b-d
EMxylB+8-10AAC del R TCAAGTTATTGAacgctttcgcaacttcaggtaaag Fig. 3b-d
EMlacZ+6GT _F TAGTaatcccgaatctetatcgtgGTTTT Fig. 3e-g
EMrpoB+6GT_F TAGTcagccagcetgtctcagtttaGTTTT Fig. 3e-g
EMxylB+5GT_F TAGTccccacgcetttegeaacttcGTTTT Fig. 3e-g
EMlacZ+6GT R gctctaaaaccacgatagagattcgggatt Fig. 3e-g
EMrpoB+6GT_R gctctaaaactaaactgagacagetggetg Fig. 3e-g
EMxylB+5GT R getctaaaacgaagttgcgaaagegtggeg Fig. 3e-g
EMlacZ+6GTRTT=8 F ggtGecaAcgeacgatagagattcggAAACAAGC Fig. 3e-g
EMlacZ+6GTRTT=9 F ggtGeccaAcgeacgatagagattcgg AACATAAT Fig. 3e-g
EMlacZ+6GTRTT=10 F ggtGeaccaAcgeacgatagagattcgg AACACATA Fig. 3e-g
EMlacZ+6GTRTT=11_F ggtGeaaccaAcgcacgatagagattcggAACCATAA Fig. 3e-g
EMlacZ+6GTRTT=12 F ggtGecaaccaAcgeacgatagagattcgg AAACAATA Fig. 3e-g
EMlacZ+6GTRTT=13_F getGetcaaccaAcgeacgatagagattcggAAACAATG Fig. 3e-g
EMlacZ+6GTRTT=14_F ggtGettcaaccaAcgcacgatagagattcggAAACAAGA Fig. 3e-g
EMlacZ+6GTRTT=15 F ggtGegttcaaccaAcgeacgatagagattcgg ACCAACTA Fig. 3e-g
EMlacZ+6GTRTT=16_F ggtGeagttcaaccaAcgcacgatagagattcggAAACATAC Fig. 3e-g
EMlacZ+6GTRTT=17 F ggtGecagttcaaccaAcgeacgatagagattcggAAACAAAT Fig. 3e-g
EMlacZ+6GTRTT=18_F getGegceagttcaaccaAcgcacgatagagattcgg AAACAAAT Fig. 3e-g
EMlacZ+6GTRTT=19 F ggtGetgeagttcaaccaAcgeacgatagagattcgg TACAATAA Fig. 3e-g
EMlacZ+6GTRTT=20 F ggtGegtgcagttcaaccaAcgeacgatagagattcggACAGCAAG Fig. 3e-g
EMlacZ+6GTRTT=21_F getGetgtgeagttcaaccaAcgeacgatagagattcggAACAAATG Fig. 3e-g
EMlacZ+6GTRTT=22 F getGegtgtgcagttcaaccaAcgeacgatagagattcgg ACATAATG Fig. 3e-g
EMlacZ+6GTRTT=23_F getGeggtgtgeagttcaaccaAcgeacgatagagattcggCAAACAAT Fig. 3e-g
EMlacZ+6GTRTT=24 F ggtGeeggtgtgeagttcaaccaAcgeacgatagagattcggACAAAGTG Fig. 3e-g
EMlacZ+6GTRTT=25_F getGegeggtgtgcagttcaaccaAcgeacgatagagattcggACATAAGT Fig. 3e-g
EMlacZ+6GTRTT=26_F getGeggeggtgtgcagttcaaccaAcgeacgatagagattcggACATATGC Fig. 3e-g
EMlacZ+6GTRTT=27 F ggtGeeggeggtgtgeagttcaaccaAcgcacgatagagattcggAACAATAA Fig. 3e-g
EMlacZ+6GTRTT=28_F getGeteggeggtgtgeagttcaaccaAcgeacgatagagattcgg AACATATA Fig. 3e-g
EMIacZ+6GTRTT=29 F gthCgtcggcggtgtgcagttcaaccazcgcacgatagagattcggCCCAGTA Fig. 3o
EMIacZ+6GTRTT=30_F gthcccgaatctctatCgtgcthggttg:actgcacaccgccgachAACAAC Fig. 3o
EMiscZ+6GTRTT=31 F ggtGeceegteggeggtgtgeagttcaaccaAcgeacgatagagattcgg TTAAAC Fig. 3o
- AC

EMrpoB+6GTRTT=8 F ggtGeggtAcataaactgagacagctATAATTAC Fig. 3e-g
EMrpoB+6GTRTT=9 F ggtGetggtAcataaactgagacagct ATATAATG Fig. 3e-g
EMrpoB+6GTRTT=10_F getGecetggtAcataaactgagacagctAAATTAAG Fig. 3e-g
EMrpoB+6GTRTT=11 F ggtGetetggtAcataaactgagacagct ACAAATTA Fig. 3e-g
EMrpoB+6GTRTT=12_F ggtGettctggtAcataaactgagacagct ACATAAAT Fig. 3e-g
EMrpoB+6GTRTT=13_F ggtGegttetggtAcataaactgagacagct ATAATTAT Fig. 3e-g
EMrpoB+6GTRTT=14_F getGetgttetggtAcataaactgagacagct AATCCCTT Fig. 3e-g
EMrpoB+6GTRTT=15_F getGettgttetggt Acataaactgagacagct TTAAATCG Fig. 3e-g
EMrpoB+6GTRTT=16_F ggtGegttgttetggtAcataaactgagacagct AATTCCAC Fig. 3e-g
EMrpoB+6GTRTT=17_F ggtGeggttgttetggtAcataaactgagacagct TAAATCCG Fig. 3e-g
EMrpoB+6GTRTT=18 F ggtGegggttgttetggtAcataaactgagacagct ATATAGAC Fig. 3e-g
EMrpoB+6GTRTT=19_F ggtGeegggttgttetggtAcataaactgagacagct ATATAATT Fig. 3e-g

EMrpoB+6GTRTT=20_F

getGegegggttgttctggtAcataaactgagacagct ATTAACAT

Fig.

3e-g




EMrpoB+6GTRTT=21 F gotGeagegggttgttetggtAcataaactgagacagct ATAGATCG Fig. 3e-g
EMrpoB+6GTRTT=22_F ggtGecagegggttgttetggtAcataaactgagacagct ATAACAAA Fig. 3e-g
EMrpoB+6GTRTT=23_F ggtGeacagegggttgttctggtAcataaactgagacagct ATAATATA Fig. 3e-g
EMrpoB+6GTRTT=24 F ggtGegacagegggttgttetggtAcataaactgagacagctAATTAGAC Fig. 3e-g
EMrpoB+6GTRTT=25_F ggtGeagacagegggttgttctggtAcataaactgagacagct AATAATAT Fig. 3e-g
EMrpoB+6GTRTT=26 F ggtGecagacagegggttgttctggt Acataaactgagacagct AATAACAT Fig. 3e-g
EMrpoB+6GTRTT=27_F ggtGetcagacagegggttgttctggt Acataaactgagacagct ATATAGAT Fig. 3e-g
EMrpoB+6GTRTT=28 F ggtGectcagacagegggttgttetggtAcataaactgagacagct AATTATAC Fig. 3e-g
EMrpoB+6GTRTT=29 F ggtGetctcagacagegggttgttetggtAcataaactgagacagct AAATTATA Fig. 3e-g
EMrpoB+6GTRTT=30_F ggtGeatctcagacagegggttgttctggtAcataaactgagacagct ATAAATAT Fig. 3e-g
EMipoB+6GTRTT=31 gthcaatctcagacagcgggttgttctggCtAcataaactgagacagctATAAATA Fig. 3e.g
EMxylB+6GTRTT=8 F ggtGetacAtgaagttgegaaagcgt TCAATTAA Fig. 3e-g
EMxylB+6GTRTT=9_F getGettacAtgaagttgegaaagcgt TCAAATAG Fig. 3e-g
EMxylB+6GTRTT=10 F gotGegttacAtgaagttgegaaagc gt CATATATA Fig. 3e-g
EMxylB+6GTRTT=11_F getGetgttacAtgaagttgecgaaagcgt TCAAGATC Fig. 3e-g
EMxylB+6GTRTT=12_F getGettgttacAtgaagttgegaaagcgt TCATACTC Fig. 3e-g
EMxylB+6GTRTT=13 F ggotGetttgttacAtgaagttgcgaaagcgt CATTAGAG Fig. 3e-g
EMxylB+6GTRTT=14 F ggtGectttgttacAtgaagttgecgaaagcgt CATACCAA Fig. 3e-g
EMxylB+6GTRTT=15 F ggtGegctttgttacAtgaagttgcgaaagcgt CCTAGAGT Fig. 3e-g
EMxylB+6GTRTT=16_F getGetgctttgttacAtgaagttgegaaagcgt TTATCAAC Fig. 3e-g
EMxylB+6GTRTT=17 F ggtGegtgctttgttacAtgaagttgegaaagegt TCCCGAGT Fig. 3e-g
EMxylB+6GTRTT=18 F ggtGeggtgctttgttacAtgaagttgcgaaagc gt ATAATAGA Fig. 3e-g
EMxylB+6GTRTT=19 F getGetggtgctttgttacAtgaagttgcgaaagcgt AAATATCC Fig. 3e-g
EMxylB+6GTRTT=20 F ggtGectggtgctttgttacAtgaagttgegaaagcgt AAATAAAT Fig. 3e-g
EMxylB+6GTRTT=21 F getGeactggtgctttgttacAtgaagttgecgaaagcgt ATACATCC Fig. 3e-g
EMxylB+6GTRTT=22 F ggtGetactggtgcetttgttacAtgaagttgecgaaagegt AAATATCC Fig. 3e-g
EMxylB+6GTRTT=23_F ggtGettactggtgctttgttacAtgaagttgegaaagcgt TTACACAC Fig. 3e-g
EMxylB+6GTRTT=24 F ggtGeattactggtgctttgttacAtgaagttgcgaaagc gt AAATATTG Fig. 3e-g
EMxylB+6GTRTT=25 F ggtGeaattactggtgctttgttacAtgaagttgegaaagc gt ATATAAAG Fig. 3e-g
EMxylB+6GTRTT=26 F ggtGeaaattactggtgctttgttacAtgaagttgegaaagc gt ATATATTC Fig. 3e-g
EMxylB+6GTRTT=27 F ggtGegaaattactggtgctttgttacAtgaagttgegaaagcgt ATACATCT Fig. 3e-g
EMxylB+6GTRTT=28 F ggtGecgaaattactggtgctttgttacAtgaagttgegaaagc gt ATACATCT Fig. 3e-g
EMxylB+6GTRTT=29 F ggtGegegaaattactggtgctttgttacAtgaagttgcgaaagegt AAATATAT Fig. 3e-g
EMxylB+6GTRTT=30 F ggtGeagegaaattactggtgctttgttacAtgaagttgegaaagcgt ATATATAG Fig. 3e-g
EMxylB+6GTRTT=31 F ggtGecagegaaattactggtgctttgttacAtgaagttgcgaaagc gt ATAAATAT Fig. 3e-g
EMlacZ+6GTRTT=8 R CGCGGCTTGTTTccgaatctctatcgtgegTtg Fig. 3e-g
EMlacZ+6GTRTT=9_R CGCGATTATGT Tccgaatctctatcgtgeg Ttgg Fig. 3e-g
EMlacZ+6GTRTT=10_R CGCGTATGTGTTccgaatctctatcgtgegTtggt Fig. 3e-g
EMlacZ+6GTRTT=11 R CGCGTTATGGTTccgaatctctatcgtgegTtggtt Fig. 3e-g
EMlacZ+6GTRTT=12_R CGCGTATTGTTTecgaatctctategtgegTtggttg Fig. 3e-g
EMlacZ+6GTRTT=13 R CGCGCATTGTTTccgaatctctategtgegTtggttga Fig. 3e-g
EMlacZ+6GTRTT=14 R CGCGTCTTGTTTccgaatctctatcgtgegTtggttgaa Fig. 3e-g
EMlacZ+6GTRTT=15 R CGCGTAGTTGGTccgaatctctatcgtgegTtggttgaac Fig. 3e-g
EMlacZ+6GTRTT=16_R CGCGGTATGTTTccgaatctctatcgtgegTtggttgaact Fig. 3e-g
EMlacZ+6GTRTT=17_R CGCGATTTGTTTccgaatctctatcgtgcgTtggttgaactg Fig. 3e-g
EMlacZ+6GTRTT=18 R CGCGATTTGTTTccgaatctctatcgtgegTtggttgaactge Fig. 3e-g
EMlacZ+6GTRTT=19 R CGCGTTATTGTAccgaatctctatcgtgegTtggttgaactgea Fig. 3e-g




EMlacZ+6GTRTT=20 R CGCGCTTGCTGTecgaatctctatcgtgegTtggttgaactgcac Fig. 3e-g
EMlacZ+6GTRTT=21 R CGCGCATTTGTTccgaatctctatcgtgegTtggttgaactgcaca Fig. 3e-g
EMlacZ+6GTRTT=22 R CGCGCATTATGTccgaatctctatcgtgegTtggttgaactgcacac Fig. 3e-g
EMlacZ+6GTRTT=23 R CGCGATTGTTTGccgaatctctatcgtgegTtggttgaactgeacace Fig. 3e-g
EMlacZ+6GTRTT=24 R CGCGCACTTTGTccgaatctctatcgtgegTtggttgaactgeacaccg Fig. 3e-g
EMlacZ+6GTRTT=25 R CGCGACTTATGTccgaatctctatcgtgegTtggttgaactgeacacege Fig. 3e-g
EMlacZ+6GTRTT=26_R CGCGGCATATGTccgaatctctatcgtgcgTtggttgaactgecacacegee Fig. 3e-g
EMlacZ+6GTRTT=27_R CGCGTTATTGT TccgaatctetatcgtgegTtggttgaactgcacaccgecg Fig. 3e-g
EMlacZ+6GTRTT=28 R CGCGTATATGTTccgaatctctatcgtgegTtggttgaactgecacaccgecga Fig. 3e-g
EMIacZ+6GTRTT=29 R CGCGGTACTGGGcecgaatctctategtgegTtggttgaactgeacaccgecga Fig. 3o
c
EMIacZ+6GTRTT=30 R CGCGTGTTGTTGecgaatctctatcgtgeg Ttggttgaactgeacaccgeega Fig. 3o
cg
EMIacZ+6GTRTT=31 R CGCGGTGTTTAAccgaatctctatcgtgegTtggttgaactgcacaccgecga Fig. 3o
cgg
EMrpoB+6GTRTT=8 R CGCGGTAATTATagctgtctcagtttatgTace Fig. 3e-g
EMrpoB+6GTRTT=9 R CGCGCATTATATagctgtctcagtttatgTacca Fig. 3e-g
EMrpoB+6GTRTT=10_R CGCGCTTAAT TTagctgtctcagtttatgTaccag Fig. 3e-g
EMrpoB+6GTRTT=11_R CGCGTAATTTGTagctgtctcagtttatgTaccaga Fig. 3e-g
EMrpoB+6GTRTT=12 R CGCGATTTATGTagctgtctcagtttatgTaccagaa Fig. 3e-g
EMrpoB+6GTRTT=13_R CGCGATAATTATagctgtctcagtttatgTaccagaac Fig. 3e-g
EMrpoB+6GTRTT=14 R CGCGAAGGGATTagctgtctcagtttatgTaccagaaca Fig. 3e-g
EMrpoB+6GTRTT=15_R CGCGCGATTTAAagctgtctcagtttatgTaccagaacaa Fig. 3e-g
EMrpoB+6GTRTT=16 R CGCGGTGGAATTagctgtctcagtttatgTaccagaacaac Fig. 3e-g
EMrpoB+6GTRTT=17_R CGCGCGGATTTAagctgtctcagtttatgTaccagaacaacc Fig. 3e-g
EMrpoB+6GTRTT=18 R CGCGGTCTATATagctgtctcagtttatgTaccagaacaacce Fig. 3e-g
EMrpoB+6GTRTT=19 R CGCGAATTATATagctgtctcagtttatgTaccagaacaacceg Fig. 3e-g
EMrpoB+6GTRTT=20_R CGCGATGTTAATagctgtctcagtttatgTaccagaacaaccege Fig. 3e-g
EMrpoB+6GTRTT=21 R CGCGCGATCTATagctgtctcagtttatgTaccagaacaacceget Fig. 3e-g
EMrpoB+6GTRTT=22_R CGCGTTTGTTATagctgtctcagtttatgTaccagaacaaccegetg Fig. 3e-g
EMrpoB+6GTRTT=23 R CGCGTATATTATagctgtctcagtttatgTaccagaacaaccegetgt Fig. 3e-g
EMrpoB+6GTRTT=24 R CGCGGTCTAAT TagctgtctcagtttatgTaccagaacaaccegetgte Fig. 3e-g
EMrpoB+6GTRTT=25_R CGCGATATTAT TagcetgtctcagtttatgTaccagaacaaccegetgtet Fig. 3e-g
EMrpoB+6GTRTT=26 R CGCGATGTTAT TagctgtctcagtttatgTaccagaacaacccgetgtetg Fig. 3e-g
EMrpoB+6GTRTT=27_R CGCGATCTATATagctgtctcagtttatgTaccagaacaacccgetgtctga Fig. 3e-g
EMrpoB+6GTRTT=28 R CGCGGTATA AT TagctgtctcagtttatgTaccagaacaaccegetgtctgag Fig. 3e-g
EMrpoB+6GTRTT=29 R CGCGTATAATTTagctgtctcagtttatgTaccagaacaacccgcetgtetgaga Fig. 3e-g
EMrpoB+6GTRTT=30_R CGCGATATTTATagctgtctcagtttatgTaccagaacaaccegetgtetgagat Fig. 3e-g
EMrpoB+6GTRTT=31 R CGCGGTATTTATagctgtctcagtttatgTaccagaacaacccgcetgtetgagatt Fig. 3e-g
EMxylB+6GTRTT=8 R CGCGTTAATTGAacgctttcgcaacttcaTgta Fig. 3e-g
EMxylB+6GTRTT=9 R CGCGCTATTTGAacgctttcgcaacttcaTgtaa Fig. 3e-g
EMxylB+6GTRTT=10 R CGCGTATATAT GacgctttcgcaacttcaTgtaac Fig. 3e-g
EMxylB+6GTRTT=11_R CGCGGATCTTGAacgctttcgcaacttcaTgtaaca Fig. 3e-g
EMxylB+6GTRTT=12 R CGCGGAGTATGAacgctttcgeaacttcaTgtaacaa Fig. 3e-g
EMxylB+6GTRTT=13_R CGCGCTCTAATGacgctttcgcaacttcaTgtaacaaa Fig. 3e-g
EMxylB+6GTRTT=14 R CGCGTTGGTATGacgctttcgeaacttcaTgtaacaaag Fig. 3e-g
EMxylB+6GTRTT=15_R CGCGACTCTAGGacgctttcgcaacttcaTgtaacaaage Fig. 3e-g

EMxylB+6GTRTT=16 R

CGCGGTTGATA AacgctttcgeaacttcaTgtaacaaagea

Fig.

3e-g




EMxylB+6GTRTT=17 R CGCGACTCGGGAacgctttcgeaacttcaTgtaacaaagceac Fig. 3e-g
EMxylB+6GTRTT=18 R CGCGTCTATTATacgctttcgcaacttcaTgtaacaaagcace Fig. 3e-g
EMxylB+6GTRTT=19 R CGCGGGATATTTacgctttcgecaacttcaTgtaacaaagcacca Fig. 3e-g
EMxylB+6GTRTT=20 R CGCGATTTAT TTacgctttcgeaacttcaTgtaacaaagcaccag Fig. 3e-g
EMxylB+6GTRTT=21 R CGCGGGATGTATacgctttcgcaacttcaTgtaacaaagcaccagt Fig. 3e-g
EMxylB+6GTRTT=22 R CGCGGGATATTTacgctttcgeaacttcaTgtaacaaagcaccagta Fig. 3e-g
EMxylB+6GTRTT=23 R CGCGGTGTGTAAacgctttcgeaacttcaTgtaacaaagcaccagtaa Fig. 3e-g
EMxylB+6GTRTT=24 R CGCGCAATATTTacgctttcgcaacttcaT gtaacaaagcaccagtaat Fig. 3e-g
EMxylB+6GTRTT=25 R CGCGCTTTATATacgctttcgeaacttcaTgtaacaaagcaccagtaatt Fig. 3e-g
EMxylB+6GTRTT=26_R CGCGGAATATATacgctttcgcaacttcaTgtaacaaagcaccagtaattt Fig. 3e-g
EMxylB+6GTRTT=27 R CGCGAGATGTATacgctttcgcaacttcaTgtaacaaagcaccagtaatttc Fig. 3e-g
EMxylB+6GTRTT=28 R CGCGAGATGTATacgctttcgcaacttcaTgtaacaaagcaccagtaatttcg Fig. 3e-g
EMxylB+6GTRTT=29 R CGCGATATAT TTacgctttcgeaacttcaTgtaacaaagcaccagtaatttcge Fig. 3e-g
EMxylB+6GTRTT=30_ R CGCGCTATATATacgctttcgeaacttcaTgtaacaaagcaccagtaatttcget Fig. 3e-g
EMxylB+6GTRTT=31 R CGCGATATTTATacgctttcgcaacttcaTgtaacaaagcaccagtaatttcgetg Fig. 3e-g

pegRNA?2_tevopreQlgalK

getGegceagtttcAatgcCCAAAGGTGTGGCAAATATTC

Fig. 3hFig. 4a

+5G-to-T_F
pegRNA?2 tevopreQlgalK
STTAA ins F ggtGegeagtttccTTAAatgcCCAAAGGTGTGGCACAATATT Fig. 3hFig. 4a
+ ins_
pegRNA?2_tevopreQlgalK
46 TGG del F ggtGeaaagceagttttgcCCAAAGGTGTGGCACAGGAAT Fig. 3hFig. 4a
+4- el
pegRNA2_tevopreQlpta+5
D getGeaagtgetcAagcaTGTGCGGAATGCTATCAAATT Fig. 3hFig. 4a
-to-T_
pegRNA2_tevopreQlpta+5
TTAA ins F getGeaagtgetccTTAAagcaTGTGCGGAATGCTAATAGATC Fig. 3hFig. 4a
ins_.
pegRNA2_tevopreQlpta+4 ) )
6 TGG del F ggtGeeggaagtgetgcaTGTGCGGAATGCTATAAACAA Fig. 3hFig. 4a
- el
pegRNA2 tevopreQlxylB
SGtoT F getGetttgttacAtgaaGTTGCGAAAGCGTTCAATCAG Fig. 3hFig. 4a
+5G-to-T
pegRNA2_tevopreQlxylB ) )
STTAA ins F getGetttgttaccTTAAtgaaGTTGCGAAAGCGTCATATATA Fig. 3hFig. 4a
+ ins__
pegRNA2_tevopreQlxylB ) )
46 AGG del ggtGetgetttgttagaaGTTGCGAAAGCGTCACACCGA Fig. 3hFig. 4a
+4- el |
pegRNA2 tevopreQladhE
SGto.T F ggtGeeggageacAggcaGCGATAGCAGCCTAATATTGA Fig. 3hFig. 4a
+5G-to-T
pegRNA2 tevopreQladhE . .
STTAA ins F ggtGeeggagecacc TTAAggcaGCGATAGCAGCCTAACTATAA Fig. 3hFig. 4a
+ ins__
pegRNA2 tevopreQladhE . .
46 CGG del F ggtGetttcggagcagcaGCGATAGCAGCCTAATACCAA Fig. 3hFig. 4a
+4- el |
pegRNA2_tevopreQlgalK
SGoT R CGCGGAATATTTgccacacctttgggeatTgaaactge Fig. 3hFig. 4a
+5G-to-T
pegRNA?2 tevopreQlgalK . .
STTAAIns R CGCGAATATTGTgccacacctttgggcat TTAAggaaactge Fig. 3hFig. 4a
+ ns_
pegRNA?2_tevopreQlgalK . .
46 TGG del R CGCGATTCCTGTgccacacctttgggcaaaactge Fig. 3hFig. 4a
+4- el
pegRNA2_tevopreQlpta+5 . .
GitoT R CGCGAATTTGATagcattccgeacatgetTgageactt Fig. 3hFig. 4a
-to-T_
pegRNA2_tevopreQlpta+5
CGCGGATCTAT Tagcattccgeacatgct TTAAggageactt Fig. 3hFig. 4a

TTAAins R




pegRNA2_tevopreQlpta+4

CGCGTTGTTTATagcattccgeacatgeageactt ig. 3hFig.
-6 TGG del R
pegRNA2 tevopreQlxylB
CGCGCTGATTGAacgctttcgcaacttcaTgtaacaaa ig. 3hFig.
+5G-to-T_R

pegRNA2 tevopreQlxylB
+5TTAA ins_R

CGCGTATATAT GacgctttcgeaacttcaTTA Aggtaacaaa

=

. 3hFig.

pegRNA2 tevopreQlxylB
+4-6 AGG del_R

CGCGTCGGTGTGacgctttcgeaacttctaacaaa

=

. 3hFig.

pegRNA2 tevopreQladhE
+5G-to-T_R

CGCGTCAATAT TaggctgetategetgecTgtgeteeg

=

. 3hFig.

pegRNA2 tevopreQladhE
+5TTAAins R

CGCGTTATAGTTaggctgctatcgetgec TTAAggtgetecg

=

. 3hFig.

pegRNA2 tevopreQladhE
+4-6 CGG del_R

CGCGTTGGTAT Taggctgctatcgetgetgetecg

—

. 3hFig.

pegRNA2 tevopreQllacZ+

ggtGetcaaccacAgcacGATAGAGATTCGGAAACAAAT Fig. 3h
5G-to-T_F
pegRNA2 tevopreQllacZ+
. ggtGetcaaccaccTTAAgcacGATAGAGATTCGGACCCACAT Fig. 3h
STTAAins_F
pegRNA2 tevopreQllacZ+
getGeagttcaaccacacGATAGAGATTCGGAAACATAA Fig. 3h
4-6 CGG del_F
pegRNA2 tevopreQllacZ+
CGCGATTTGTTTccgaatctctatcgtge Tgtggttga Fig. 3h
5G-to-T_R
PegRNA2_tevopreQllacZ+ CGCGATGTGGGT: TTAA; Fig. 3h
ccgaatctctatcgtge tggttga ig.
STTAAins_ R £ £e selels £
PegRNA2_tevopreQllacZ+ CGCGTTATGTTT: Fig. 3h
ccgaatctctatcgtgtggttga ig.
4-6 CGG del_R £ gletestie £
pytF_TI_F TAGTTGATAATCGCGATAAAGCGCGTTTT Fig. 4b
pyrF_T2_F TAGTCATGGAGTCCAGCGACCTGCGTTTT Fig. 4b
fosA_F TAGTCTGCTTCGCCGCTCGTCTTGGTTTT Fig. 4b
ramA Tl F TAGTGATATCGTAGACCCGCTGATGTTTT Fig. 4b
pyrF_ Tl R getctaaaacGCGCTTTATCGCGATTATCA Fig. 4b
pytF_T2 R getctaaaacGCAGGTCGCTGGACTCCATG Fig. 4b
fosA R getctaaaacCAAGACGAGCGGCGAAGCAG Fig. 4b
ramA T1 R gctctaaaac ATCAGCGGGTCTACGATATC Fig. 4b
pegRNA2 tevopreQlpyrF
getGcACAAATGACAGCGCTTTATCGCGATTTGAAACCG Fig. 4b
T1pyrF+6G-to-T_F
pegRNA2 tevopreQlpyrF_ | ggtGcACAAATGCCttaaAGCGCTTTATCGCGATTTGACCTA Fig. 4b
ig.
TlpyrF+5TTAA ins_F T £
pegRNA2_tevopreQlpyrF .
ggtGcTCGACAAATGGCGCTTTATCGCGATTTGAACTAG Fig. 4b
T1pyrF+4-6 TGG del F
pegRNA2 _tevopreQlpyrF .
2etGcCCCAGATACTGCAGGTCGCTGGACTCAAACTAAA Fig. 4b
T2pyrF+6G-to-T_F
pegRNA2 tevopreQlpyrF_ | ggtGcCCCAGATCCTTAATGCAGGTCGCTGGACTCAACT Fie. db
ig.
T2pyrF+5TTAA ins_F CCCG £
pegRNA2 _tevopreQlpyrF )
2gtGcATGCCCAGATGCAGGTCGCTGGACTCAACTTATT Fig. 4b
T2pyrF+4-6 AGG del F
pegRNA2 tevopreQlfosAf | ggtGcCCGGCAAACTCAAGACGAGCGGCGAATTTAAAC Fie 4b
ig.
0sA+6G-to-T_F A £
pegRNA2_tevopreQlfosAf | ggtGcCCGGCAACCTTAATCAAGACGAGCGGCGAATTTA Fig. 4b




0SA+5TTAA ins_F

ACCT

pegRNA2 tevopreQlfosAf

ggtGcACGCCGGCAACAAGACGAGCGGCGAAATTAAAC

Fig. 4b
0sA+4-6 AGG del_F A
pegRNA2_tevopreQlramA
2etGcCGCGACACAGATCAGCGGGTCTACGAAACAAATG Fig. 4b
_TlramA+5G-to-T_F
pegRNA2 tevopreQlramA | ggtGcCGCGACACCTTAAGATCAGCGGGTCTACGAGGAA Fie. db
ig.
_TlramA+5TTAA ins_F AGGC £
pegRNA2 tevopreQlramA
2etGcCTGCGCGACAATCAGCGGGTCTACGACGCAGAAT Fig. 4b
_TlramA+4-6 CGG del F
pegRNA2 _tevopreQlpyrF .
CGCGCGGTTTCAAATCGCGATAAAGCGCTGtCATTTGT Fig. 4b
T1pyrF+6G-to-T_R
pegRNA2 tevopreQlpyrF | CGCGATAGGTCAAATCGCGATAAAGCGCTttaaGGCATTT Fie 4b
ig.
TlpyrF+5TTAA ins_ R GT £
pegRNA2 _tevopreQlpyrF
CGCGCTAGTTCAAATCGCGATAAAGCGCCATTTGTCGA Fig. 4b
T1pyrF+4-6 TGG del R
pegRNA2_tevopreQlpyrF )
CGCGTTTAGTTTGAGTCCAGCGACCTGCAGtATCTGGG Fig. 4b
T2pyrF+6G-to-T_R
pegRNA2_tevopreQlpyrF | CGCGCGGGAGTTGAGTCCAGCGACCTGCATTAAGGATC Fie. 4b
ig.
T2pyrF+5TTAA ins_ R TGGG £
pegRNA2 tevopreQlpyrF )
CGCGAATAAGTTGAGTCCAGCGACCTGCATCTGGGCAT Fig. 4b
T2pyrF+4-6 AGG del R
pegRNA2 tevopreQlfosAf )
CGCGTGTTTAAATTCGCCGCTCGTCTTGAGITTGCCGG Fig. 4b
0sA+6G-to-T_R
pegRNA2_tevopreQlfosAf | CGCGAGGTTAAATTCGCCGCTCGTCTTGATTAAGGTTG Fie. 4b
ig.
0sA+5TTAA ins_R CCGG £
pegRNA2 tevopreQlfosAf
CGCGTGTTTAATTTCGCCGCTCGTCTTGTTGCCGGCGT Fig. 4b
0sA+4-6 AGG del R
pegRNA2_tevopreQlramA
CGCGCATTTGTTTCGTAGACCCGCTGATCtGTGTCGCG Fig. 4b
~TlramA+5G-to-T_R
pegRNA2_tevopreQlramA | CGCGGCCTTTCCTCGTAGACCCGCTGATCTTAAGGTGT Fie. 4b
ig.
_TlramA+5TTAA ins R CGCG £
pegRNA2 tevopreQlramA
CGCGATTCTGCGTCGTAGACCCGCTGATTGTCGCGCAG Fig. 4b
_TlramA+4-6 CGG del R
GGA_KO_KP_sbcB_4_F tagtGTGCCGCAAACCTGCATCGT Fig. 4b
GGA_KO_KP _xseA 2 F tagt AACTTCATCCAGCCTTCTTC Fig. 4b
GGA_KO _KP exoX 2 F tagtCACCAATCCCATGAGTCATC Fig. 4b
GGA_KO_KP_sbcB_4 R aaacACGATGCAGGTTTGCGGCAC Fig. 4b
GGA_KO_KP xseA 2 R 2aacGAAGAAGGCTGGATGAAGTT Fig. 4b
GGA KO KP exoX 2 R 2aacGATGACTCATGGGATTGGTG Fig. 4b
acel T1_F TAGTgagcggtcaattgaacccaaGTTTT Fig. 4c
acel T2 F TAGTcttgggatgcaaatgettcaGTTTT Fig. 4c
adeB T1 F TAGTactattccgttgtctgetcaGTTTT Fig. 4c
cpdA T1 F TAGTcatcaacaacctgtagttgtGTTTT Fig. 4c
cpdA T2 F TAGTgattcccttaatatctggcaGTTTT Fig. 4c
cpdA T3 F TAGTtacattcgtctgaataacgaGTTTT Fig. 4c
entE T1 F TAGTtgcaggtggatgtgttgteaGTTTT Fig. 4c
acel T1 R getetaaaacttgggttcaattgacegete Fig. 4c
acel T2 R getctaaaactgaagceatttgeatcecaag Fig. 4c
adeB T1 R gctctaaaactgagecagacaacggaatagt Fig. 4c




cpdA T1 R getctaaaacacaactacaggttgttgatg Fig. 4c
cpdA T2 R getctaaaactgecagatattaagggaate Fig. 4c
cpdA_T3 R getctaaaactcgttattcagacgaatgta Fig. 4c
entE T1 R getctaaaactcacaacacatccacctgea Fig. 4c
pegRNA2_tevopreQlacel G A AAAGATAG Fio 4
tGcagatgcacAattgggttcaattgacc 1g. 4¢
Tlacel T1+5G to T F £ e ses £ £
pegRNA2_tevopreQlacel )
ggtGeacgaaatcAatgaagcatttgecatccATCTACGT Fig. 4c
T2acel T2+5G to T F
pegRNA2 tevopreQladeB G A COTTAAAC Fi. 4
tGecaattgccAttgagcagacaacggaa ig. 4c
_TladeB_T1+5G to T F £ £ gageas &8 £
pegRNA2_tevopreQlcpdA .
ggtGetcctaaacAgacaactacaggttgtt ACAATTCT Fig. 4c
_TlepdA TI+5G to T F
pegRNA2 tevopreQlcpdA .
ggtGectegatacAttgecagatattaagggCCCAAAGG Fig. 4c
_T2cpdA _T2+5G to T F
pegRNA2 tevopreQlcpdA )
ggtGeaaaactacAatcgttattcagacgaaCCTTATTA Fig. 4c
_T3cpdA_T3+5G to T F
pegRNA2 tevopreQlentE .
getGetttggtgcAatcacaacacatccaccCCTTCTAG Fig. 4c
TlentE_T1+5G to T F
pegRNA2_tevopreQlacel .
CGCGCTATCTTTggtcaattgaacccaatTgtgcatct Fig. 4c
Tlacel T1+5G to T R
pegRNA2 tevopreQlacel
CGCGACGTAGATggatgcaaatgcttcatT gatttcgt Fig. 4c
T2acel T2+5G _to T R
pegRNA2 tevopreQladeB
CGCGGTTTAAGGttccgttgtctgetcaaTggceaattg Fig. 4c
_TladeB_T1+5G_to_ T R
pegRNA2 tevopreQlcpdA
CGCGAGAATTGTaacaacctgtagttgtcTgtttagga Fig. 4c
_TlepdA T1+5G to T R
pegRNA2 tevopreQlcpdA
CGCGCCTTTGGGcccttaatatctggecaaTgtatcgag Fig. 4c
_T2cpdA_T2+5G to T R
pegRNA2 tevopreQlcpdA )
CGCGTAATAAGGttcgtctgaataacgatTgtagtttt Fig. 4c
_T3cpdA _T3+5G to T R
pegRNA2_tevopreQlentE CGCGCTAGAAGG T Fio 4
tggatgtgttgtgatTgcaccaaa 1g. 4¢
TlentE T1+5G to T R selsseeieis e £
GGA_KO_Ab xseA 3 F tagtcctcaaaatgetgegggttt Fig. 4c
GGA_KO_Ab exoX 1 F tagttttgatcaactttatcaagt Fig. 4c
GGA_KO_Ab xseA 3 R aaacaaacccgcagcattttgagg Fig. 4c
GGA_KO_Ab exoX_ 1 R aaacacttgataaagttgatcaaa Fig. 4c
CRISPRi_GGA _sbcB_T1_
. GTAGATacctaatgatgaatgacggtaag TTTTTTT Sup.10
CRISPRi_GGA_sbcB_T2
. GTAGATacgattacgaaacctttggcacgTTTTTTT Sup.10
CRISPRi_GGA _xseA T1_
. GTAGATatctcgetcacatgttaccttct TTTTTTT Sup.10
CRISPRi_GGA _xseA T2
. GTAGATacgcaaccagcttceggtcactgTTTTTTT Sup.10
CRISPRi_GGA _exoX T1_
. GTAGATcagggagggatcgttgagattgc TTTTTTT Sup.10
CRISPRi_GGA _exoX T2
. GTAGATtggectgggatcaagtacagcaaTTTTTTT Sup.10
CRISPRi_GGA_sbcB_T1_ cttcaaaaaaacttaccgtcattcatcattaggt AT Sup.10




R

CRISPRi_GGA_sbcB_T2_

R cttcaaaaaaacgtgccaaaggtttcgtaatcgt AT Sup.10
CRISPRi_GGA_xseA_T1_
R cttcaaaaaaaagaaggtaacatgtgagcgagat AT Sup.10
CRISPRi_GGA _xseA T2
- R - - cttcaaaaaaacagtgaccggaagctggttgcgt AT Sup.10
CRISPRi_GGA_exoX T1
- R - - cttcaaaaaaagcaatctcaacgatcectcectgAT Sup.10
CRISPRi_GGA_exoX T2
- R - - cttcaaaaaaattgctgtacttgatcccaggeca AT Sup.10
pBbSSC- AGATGCGggtctcGetacaagagtagaaattgaaattgttatccgetcac Sup.10
ddepfl @GGAmethod R
pBbSSC- CGCATCTggtctCagaagcttgggeecgaacaaaaactc Sup.10
ddepfl @GGAmethod F
MS PE 1 aagetggacttctAGCGGCGGTTCTTCCGGCGG MS PE
MS_PE 2 AGAACCGCCGCTgaagtccagcettcggettgt MS PE
MS_PE 3 ctcactcaaagg TGGCTCACGCAAAAACAACGAACCACAC MS_PE
MS_PE 4 TTGCGTGAGCCAcctttgagtgagetgatace MS PE
MS PE 5 atcctcatcggtggctcttccteccagattatatctatcactgatagggatcgceaaate MS_PE
MS _PE 6 gaagagccaccgatgaggatctcgatccgetcttegTtttttttaatacggttatccac MS PE
MS _PE 7 gggectggAcatcggeateggete MS_PE
MS_PE 8 tgeegatgTecaggeccageace MS _PE
MS_PE Cb_1 acgttgtgtctcgtcgecaaacgcetgtttgetce MS PE Cb
MS _PE Cb 2 agcgtttgcgacgagacacaacgtggctttcec MS PE Cb
MS_PE Cb_3 gttggtgagageggaaatgtgegeggaaccee MS PE Cb
MS _PE Cb 4 cgcgcacatttcecgetctcaccaaccgtggete MS PE Cb
PEEIL 1 taaggaggttataaaaaatggataagaaatactcaataggcttagatatce SpPE
PEEL 2 cctattgagtatttcttatccattttttataacctecttagagetcgaatte SpPE
PEE1_3 ccatgggtatgg TTTCCATAGGCTCCGCCCCC SpPE
PEE1 4 AGCCTATGGAAAccatacccatggattcttcgtctg SpPE
PEEL 5 AAACGATCTCAAgtcgcaaacgctgtttgcte SpPE
PEE1 6 agegtttgegacTTGAGATCGTTTTGGTCTGCGCG SpPE
PEE1_7 aagttgtcataataaatcgatgcaggtggcac SpPE
PEEI 8 tgcatcgatttattatgacaacttgacggcta SpPE

epegRNA_accepter_1

aagettgatatc ACGCTGTGGAAGTTGACAGC

epegRNA_accepter

epegRNA_accepter_2

CTTCCACAGCGTgatatcaagcttgcaactttatg

epegRNA_accepter

epegRNA_accepter 3

attcattaatgc ACCTCGATACCCAAAAAACC

epegRNA_accepter

epegRNA_accepter_4

GGGTATCGAGGTgcattaatgaatcggcecaac

epegRNA_accepter

epegRNA_accepter_5

GCGATCGTCTCGGACTGAGCTAGCTGTCAAaaagggcctegt

gatacgec

epegRNA_accepter

epegRNA_accepter_6

GCTCAGTCCGAGACGATCGCTACGTCTCAtcacagcttgtctgta

epegRNA_accepter

agegg
Ab_PE 1 tttcttatccatgaattetgtttcetgtgtgaaattgttate Ab_PE
Ab _PE 2 gaaacagaattcatggataagaaatactcaataggcttag Ab_PE
Ab _PE 3 tacgccaaccagecatacccatggattettcgtetg Ab_PE
Ab _PE 4 ccatgggtatggctggttggcgtactgttgtg Ab_PE
KP_PE 1 geegatcaacgtcacatttccccgaaaagtge KP_PE
KP_PE 2 aggtagtcggceactgtcagaccaagtttactc KP_PE




KP_PE 3

ttggtctgacagtgccgactaccttggtgatcte

KP_PE

KP_PE 4

cggggaaatgtgacgttgatcggeacgtaagag

KP_PE

pBbS8c_ddCpfl_final 1

tcacatggactaccggatctgcgattctgata

pBbS8c_ddCpfl_final

pBbS8c_ddCpfl_final 2

tcgeagatceggtagtecatgtgaccttcacce

pBbS8c_ddCpfl_final

pBbS8c_ddCpfl final 3

ctggtgttctcgeaggetgtctatgtgtgactg

pBbS8c_ddCpfl_final

pBbS8c_ddCpfl_final 4

atagacagcctgcgagaacaccagaacageec

pBbS8c_ddCpfl_final




Digest pegRNA2_tevopreQ1 with Bsal

/ Bsal  Bsal
!

1
el rov T

J23119
promoter

/' 4000 ng pegRNA2_tevopreQ1 X L

Bsal-HF-v2 2L

10xCutsmart buffer 5puL

H,0 up to 50 pL
¢ Bsal digestion

Total volume 50 uL

Incubate at 37°C for 12 h,

QIEVOpEQ) HOV  T7ter

J23119
promoter

/

pegRNA spacer (annealed and &' phosphorylated) ... e

N\

5 TAGmOMTIIMONRMONGTTTT 30 /’(’)Iigonudeoﬁde F(10uM) 10pL " /“annealed oligonucleotide 2.5 L
3 NNNNNNNNNNNNNNNNNNNCAARATCTC 5 ! oligonucieotide R (10 M) 10 L | | 10xT4 DNA ligase buffer 1L
! 5xAnneal buffer 5uL ¢ ;. TAPNK 0.5uL .

: H,0 upto10 L |

pegRNA 3 extension (annealed and &' phosphorylated) Total volume 25uL ::> Total volume 0L ;

3 3! Incubate at 85°C for 3 min, :

Incubate at 37°C for 30 min.

Run the following program in a thermocycler: 37°C for 3 min
16°C for 3 min
37°C for 30 min
70°C for 5 min

16 cycles

50 Y
& a TGAA 5
pegRNA assembly
/ .~ pegRNA spacer (annealed and 5’ phosphorylated) ~ 1uL  «
l pegRNA 3’ extension (annealed and 5’ phosphorylated) 1 pL "
“ pegRNA scaffold (annealed and 5’ phosphorylated) 1L \
¢ codencaeassemoy | digested pegRNA2_tevopreQ1 20ng
1 10xT4 DNA ligase buffer 1L :
pegRNA j T4 DNA ligase 0.5 UL X
, Bsal-HF-v2 0.5puL 1
!
423119 ! H,0 up to 10 uL ‘
promoter : |
. Total volume 10 uL 1
!
I
1
I
1
I
1
I
1
I
1
I
1
\

k N 10°C forever ,

Supplementary Note 1. Overview of pegRNA cloning protocol.
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