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1 Detailed protocol for adenine base editing in S. aureus and E. coli

1.1 All the editing plasmids (except for the multiplex genome editing) were constructed using
the following protocol:

(1) Design of the Oligos

Select a 20 bp-spacer sequence before a NGG PAM and two oligos were designed in the following
form:

Forward oligo: 5'-gaaaNNNNNNNNNNNNNNNNNNNN-3’

Reverse oligo: 3’-NNNNNNNNNNNNNNNNNNNNcaaa-5’

(2) Phosphorylation of the oligos

10X T4 DNA ligase buffer (NEB) 5 uL
Oligo F (50 uM) 2 uL
Oligo R (50 uM) 2 uL
T4 polynucleotide kinase (Takara) 1uL
ddH,0 40 pL

50 uL

Incubate the solution at 37 °C for one hour.

(3). Annealing of the oligos

2.5 pL of 1 M NaCl solution was added to the phosphorylated oligos. The solution was incubated
at 95 °C for 3 min. The solution was slowly cooled down to room temperature using a thermo cycler
(BIO-RAD, C1000 Touch). Next, the solution containing the annealed oligos was diluted by 20 times.

(4). Golden gate assembly

10X T4 DNA ligase buffer (NEB) 1puL
pABE plasmid (100 fmol/uL) 0.2 uL
annealed oligos (20 fmol/uL) 1pul
T4 DNA ligase (NEB) 0.5uL
Bsal-HF (NEB) 0.5 ulL
ddH,0 6.8 ulL

10 uL

Run the above reaction to insert the annealed oligos into the pABE plasmid using the following

protocol
Temperature (°C) Time (min)
37 3 :|‘ 25 cycles
16 4
50 5
80 15
10 oo



1.2 Multiplex genome editing plasmid was constructed using the following protocol:

(1). Amplification of sgRNA cassette from pABE-murR3.

(2). Restriction enzyme digestion (Xbal/ Xhol) of pABE-C46-4 and PCR products of sgRNA cassette.

10X CutSmart buffer (NEB) 5uL
DNA 40 pL
Xbal Restriction enzyme (NEB) 2.5uL
Xhol Restriction enzyme (NEB) 2.5 uL
50 uL

The enzyme-digested products were purified by gel extraction.

(5). T4 DNA ligase reaction.

10X T4 DNA ligase buffer (NEB) 1puL
pABE-C46-4 plasmid (10 fmol/pL) 1uL
sgRNA (50 fmol/uL) 1uL
T4 DNA ligase (NEB) 0.5puL
ddH,0 6.5 ulL

10 uL

The reaction mixture was placed at room temperature for 1 h.

1.2 Transformation

The product was transformed into 100 pL E. coli DH5a competent cells and the cells were plated
onto a LB agar plate containing 50 pg/ml kanamycin. The plate was incubated at 30 °C for 24 h. The
successful construction of the plasmid was confirmed by PCR, enzyme digestion, and sequencing.

1.3 Adenine base editing
See the detailed procedures in the “Adenine base editing” section of the Methods part.



2 Supporting Figures

Figure S1. pABE enabled highly efficient adenine to guanine conversion in the S. aureus RN4220
strain. (A) A36 of the agrA gene was synonymously mutated with an efficiency of 3/4 using pABE.
(B) M37 of the murR gene was mutated to V with an efficiency of 4/8 using pABE.

A B

agrA A36 to A 3/4 (RN4220) murR M37 to V 48 (RN4220)

Mutant 5'- ctgataatccttatgagg-3' Mutant 5'
Ala A
WT 5! —ctgataatccttatgagg—B ! WI 5'- tga@ctgtgaatgatttgg—3 !
3'-gegttgactattaggaatactcc-5' 3'-actatactgacacttactaaacc-5'
Ala Met



Figure S2. pABE enabled highly efficient adenine to guanine conversion in clinically isolated S.
aureus strains Newman and N315. (A) S55 of the cntA gene in the Newman strain was mutated to
P with an efficiency of 8/8. (B) L77 of the cntA gene in the Newman strain was synonymously
mutated with an efficiency of 6/7. (C) S55 of the cntA gene in the N315 strain was mutated to P
with an efficiency of 7/8. (D) N83 of the murR gene in the N315 strain was synonymously mutated
with an efficiency of 8/8.

A B

cntA 855 to P 8/8 (Newman) cntA L77 to L /7 {Newman)

Mutant 5'-ccgcatgtttacggtggalBcaht-3" Mutant 5°' —agcctagctaaaaagtgg—B '
Pro Leu
WT 5'-ccgcatgtttacggtggaftcapt-3' WT 5'-agcctttactagctaaaaagtgg-3'
3'-ggecgtacaaatgccacctagtta-5' 3'-tcggaaatgatcgatttttcacc-5'
Ser Leu
C cntA S55 to P 718 (N315) D murR N83 to N 8/8 (N315)
- — e o
Mutant 5'-ccgcatgtttacggtggalgcapt-3’ Mutant 5'-ccgaagatattgcaac ca-3'
Pro Asn
WT 5'-cegcatgtttacggtggaftcapt-3" WT 5' —ccgaagatattgcaacca—3 '

3'-ggcgtacaaatgccacctagtta-5'

Ser

3'-ggcttctataacgttggttaggt-5"'
Asn



Figure S3. The editable window of pABE in S. aureus. The As at the positions from 4 to 8 were
edited with the efficiencies of 5/8, 5/7, 8/8, 4/8 and 8/8, respectively. The As at the positions of 2,
3,9, and 10 could not be edited by pABE.

Mutant

WT

Mutant

WT

Mutant

WT

Mutant

Mutant

WT

position 2 0/8 (RN4220)

5'-cccegecatttettaaaggac =3

5'-ccccgcatttcttaaaggacth-B'
3'-ggggcgtaaagaatttcctggat-5'

position 4 5/8 (RN4220)

5'-ccgaagatattgcaacca

5'—ccgaagatattgcaaccaaEhca—3'
3'-ggcttctataacgttggttaggt-5"'

position 6 8/8 (RN4220)

5'-ctecg tggcttaaatgtcagg-3'

4

5'-ctcgﬂ@ttggcttaaatgtcagg-3'
3'-gagcataaccgaatttacagtcc-5'

position 8 8/8 (RN4220)

5'-agcctt tagctaaaaagtgg-3'

0

5'—agccttﬂactagctaaaaagtgg—3‘
3'-tcggaaatgatcgatttttcace-5'

position 10 0/8 (RN4220)

5'-tttgeett agatgatagagg-3'

5= tttgccttcﬂ:agatgatagagg—3 !
3'-aaacggaagtgtctactatctce-5'

Mutant

Mutant

WT

Mutant

WT

Mutant

position 3 0/8 (RN4220)

5'-ccaaaagactttaaaaacg

4

5'—ccaaaagactttaaaaacggEhc—3‘
3'-ggttttctgaaatttttgecatg-5'

position 5 5/7 (RN4220)

5'-cecgcatgtttacggtgg aat-3"

5‘—ccgcatgtttacggtggaﬁkaat-3'
3'-ggcgtacaaatgccacctagtta-5'

position 7 4/8 (RN4220)

5'-agttg aagcaaaagatcagg-3'

5'—agttchkaagcaaaagatcagg-3'
3'-tcggaaatgatcgatttttcacec-5'

position 9 0/8 (RN4220)

i

5'-ccatttaaattaggjgaacacaa-3'

5'-ccatttaaattagdijgaacacaa-3'
3'-ggtaaatttaatccacttgtgtt-5'




Figure S4. pABE enabled highly efficient adenine to guanine conversion in E. coli MG1655 strain.

R38 of the lacZ gene in the MG1655 strain was synonymously mutated to R with an efficiency of
8/8.

lacZ R38 to R 8/8 (MG1655)

Mutant 5'-cctttcgccagctggkg@patag-3'
1\ Arg
WT 5°' —cctttcgccagctgg@ateg—3 !
3'-ggaaagcggtcgaccgecattate-5'
Arg



Figure S5. pABE enabled highly efficient adenine to guanine conversion in multiplex gene editing
in the S. aureus RN4220 strain. D193 of cntC gene and A141 of murR gene were simultaneously
mutated.

cntC D193 to D 6/6 (RN4220) murR A141 to A 6/6 (RN4220)

Mutant 5'-ccattaacattagc ttgc-3' 5' —gg%tcgagtttgactattgg—y

A Asp Ala

WT 5'-ccattaacattagcagathttgc-3' 5'-ggcjgcatcgagtttgactattgg-3’
3'-ggtaattgtaatcgtctataacg-5' 3'-ccgcgtagctcaaactgataace-5'
Asp Ala




Figure S6. Five editable sites from 4 spacers in the S. aureus RN4220 strain were chosen to evaluate
the unbiased editing efficiency of pABE via deep sequencing. Each site was read 50 thousand times.
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Figure S7. Thirty-eight spacers targeting 42 different sites of cntBC using pABE. The editable spacers
were shown in boxes. The four key residues were highlighted.

V19A

ATGTTCAAATTTATCTTAAAACGTATTGCGCTCATGTTTCCATTGATGATTGTAIIIAG TTITATGACATTTCTATT

GACGTATATTACAAATGAAAATC CP‘GCTbT GACAATTTTACATGdACA]‘\GGGACG CCAAATGTAACACCAGAG

TTGATTGCAGAAACGAATGAGAAGTACGGTTTCAATGATCCATTATTAATTCAATATAAAAATTGGTTACT

IGCGATGCAATTTAATTTTGGTACAAGCTACATTACAGGTGACCCAGTTGCTGAACGTATTGGTCCAGCATTTAT

GAATACATTGAAATTAACAATAATTTCAAGTGTTATGGTGATGATTACATCAATTATTTTAGGTGTAGTTAGTGCA

TAAAAAGAGGAAAGTTCACTGATCGTGCGATACGTTCAGTGGCTTTCTTTCTAACTGCATTACCATCATATTG

GATAGCTTCAATACTTATTATTTACGTTTCAGTGAAGTTAAACATATTGCCGACTTCTGGATTAACAGGTCCAGA|

IAAGTTACATATTGCCAGTGATCIGTTATTACGATTGCCTATGCTGGTATTTACTTTAGAAATGTTAGACGCTCGAT]

GGAACAATTAAATGAAGATTATGTACTTTATTTAAGAGCAAGCGGTGTGAAATCTATCACATTAATGTTGCA

TGTGTTGCGTAATGCTTTACAAGTTGCGGTATCAATCTTTTGTATGTCTATACCAATGATAATGGGTGGACTAGT]

TGh'TATCmTATATCTTTGCAIT G GCdTIG GACTAGGTCAATTAAG TTT|AAAAGCAATACTTGAACACGATTTTC C

AGTCATTCAAGCATATGTATTAATTGTAGCGGTATTATTTATTGTATTTAATACATTAGCAGATATCATTAATGCGCT

ATTAAATCCAAGATTAAGGGAGGGCGCACGATGATAATTTTAAAACGATTATTACAAGATAAAGGTGCAGTAATT

GCTTTAGGCATTATTGTATTATATGTCTTTTTAGGATTAGCAGCACCACTTGTGACATTTTATGATCCTAACCATA

TCCATACAGCAAACAAATTTGCTGGCATGAGTTTTCAACATCTACTAGGTACTGACCATTTAGGTAGAGATATT

TTAACTAGGTTAATTTATGCGATTAGACCAAGTTTGTTATATGTCTTTGTTGCGCTATTTGTTTCTGTACTTATTG
C113R

EGATCTATTTTAGGATTCTTATCAGGATATTTCCAAGGGTTTGTTGACGCCTTAATCATGCGTGCI';? E:ITGATGTTA

TGTTGGCATTCCCAAGTTATGTTGTAACGTTAGCATTAATTGCATTGTTTGGAATGGGTGCCGAAAATATTATCA
TGGCAT 4?JLATTTTGACGCGTTGGGCATGGTTCTGTCGTGTTATACG TACAAGTGTTATGCAGTACACTGCTTCT
GACCATGTAAGATTTGCTAAAACAATCGGTATGAATGATATGAAAATTATTCACAAACATATTATGCCATTAACAT
TAGCAGATATTGCTATCATCTCTAGTAGCTC GATGTGﬁCAATGATCTTG CAAATATCTGGCTTTTCATTTTTAG
GATTAGGTGTCAAAGCGCCTACTGCAGAGTGGGGCATGATGCTTAACGAAGCTAGAAAAGTGATGTTTACAC
ATCCTGAAATGATGTTTGCGC CAGGTATTGC CATAGTGATTATAGTGATGGCATTTAACTTCTTATCCGATGCTT
TACAAATTGCTATTGATCCCCGCATCTCTTCTAAAGATAAACTTCGTTCTGTGAAAAAAGGAGTGGTGCAATCA

TGA
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Figure S8. Co?* accumulation measurements of various RN4220 strains by ICP-OES. Assays were
performed in the presence of 0.5 pM Co?*. The detection limit of ICP-OES is 26260 atoms/CFU. The
P values are calculated from Student’s t test.
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3 Supporting Tables

Table S1. Proportion of 4 nucleotides in edited sites measured via high-throughput sequencing.
Each site was read 50 thousand times. Sequencing was repeated three times.

Nucleotide Average Standard
Edited Site Strain Type
Type Percentage Deviation
A 0.99726 0.00011
. 0.00004
WT T 0.00007
G 0.00265 0.00011
C 0.00002 0.00002
SPACER1 6th
A 0.11846 0.00425
0.00010 0.00002
Edited T
G 0.88144 0.00423
C 0.00000 0.00000
A 0.99775 0.00015
T 0.00006 0.00004
WT
G 0.00215 0.00016
SPACER?2 6th C 0.00004 0.00003
A 0.09805 0.00416
0.00005 0.00001
Edited T
G 0.90177 0.00402
C 0.00012 0.00016
A 0.99882 0.00006
T 0.00002 0.00002
WT
G 0.00112 0.00001
C 0.00004 0.00007
SPACER3 8th
A 0.53012 0.01772
0.00005 0.00003
Edited T
G 0.46980 0.01772
C 0.00003 0.00003
A 0.99887 0.00018
T 0.00001 0.00001
WT
G 0.00109 0.00015
0.00003 0.00004
5th ¢
A 0.62313 0.07100
0.00005 0.00003
Edited T
G 0.37678 0.07098
C 0.00004 0.00005
SPACER4
A 0.99852 0.00016
T 0.00004 0.00002
WT
G 0.00129 0.00014
C 0.00015 0.00004
7th
A 0.59754 0.07395
i T 0.00011 0.00010
Edited
G 0.40229 0.07388
C 0.00007 0.00002
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Table S2. List of possible off-target sites.

Target Mismatch Sequence PAM
cntA-S5-2 0 ATTGATCCACCGTAAACATG CGG
Off_1 9 TCATACAGACGTTAAACATG TGG
Off 2 12 CAAAGAATGATTTAAACATG TGG
Off 3 10 AAATTATATTTGTAAACATG TGG
Off 4 10 TATCCAACTGTCTAAACATG AGG
Off_5 9 CACATGCAATCATAAACATG TGG
Off_6 12 TGCCTCTGTTAATAAACATG CAG
Off_7 10 TTGTTCAAGATGTAAACATG GAG
Off 8 7 TTCCATCTTCTCTAAACATG CAG
Off 9 8 AATAATAAGTATTAAACATG CAG
Off_10 8 TTTATTGAAAGATAAACATG TAG
Off_11 10 AGATGCCATTGCTAAACATG TAG
Off_12 9 AAGAACTCGTGCTAAACATG AAG
Off_13 11 GGATAAGGTTATTAAACATG CAG
Off 14 7 GATGAAGGCACGTAAACATG AAG
Off 15 8 AGCAGCCAATCCTAAACATG GAG
Off_16 10 ACATGCTTTGGGTAAACATG TAG
Off_17 8 TTTAACAAAAATTAAACATG CAG
Off_18 10 CGCATTCGTTAATAAACATG TAG
Off_19 11 AACACAATTTGTTAAACATG GAG
Off 20 8 GTTGCATGCTGGTAAACATG TGA
Off 21 9 ACAAAACTTTAATAAACATG AGA
Off 22 10 TATTAATATTATTAAACATG AGA
Off_23 8 AAAGATTGTGATTAAACATG GGA
Off_24 10 CACTACAAATGTTAAACATG CGA
Off_25 9 AAGTTTCGGTTTTAAACATG GGA
Off 26 10 TATCAAAATCATTAAACATG GGA
Off 27 10 TAATGATCATTTTAAACATG TGA

Target Mismatch Sequence PAM
murR-S6 0 CTCGTATTGGCTTAAATGTC AGG
Off_1 11 GGTCCGGCGATGTAAATGTC GGG
Off_2 9 TCAACCTTTAGTTAAATGTC AGG
Off_3 8 ATTTAATGATGTTAAATGTC GGG
off_4 11 TTACCTAAAATATAAATGTC TGG
Off 5 9 AAAAATCGGGCATAAATGTC AGG
Off 6 9 GGGTAGGTGCATTAAATGTC GAG
off 7 9 CACTCGGTTCAGTAAATGTC CAG
Off 8 9 TCCTTAAACAARATAAATGTC CGA
Off 9 9 TATGCTGTGTAATAAATGTC TGA
Off_10 8 GACATCTCATTTTAAATGTC AGA
Off_11 10 TGTAAGGGGCTTTAAATGTC AGA
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Table S3. Bacterial strain used in this study

Bacterial strain Description Reference
E.coli
F-80lacZz AM15  A(lacZYA-argF) U169
DH5a Lab stock
hsdR17(rk-,mk+) supEA4N-thi-1 gyrA96 relAl phoA
DH5a-AlacZ DH5a Alacz Lab stock
DH5a-spmurR-SA DH5a murR N266 mutation to N and D267 mutation to D This study
F- endA1 recAl galU galK deoR nupG rpsL AlacX74 ®80/acZAM15
DC10B Lab stock
araD139 A(ara,leu)7697 mcrA A(mrr-hsdRMS-mcrBC) A
MG1655 K12 F- lambda- ilvG- rfb-50 rph-1 Lab stock
MG1655-lacZ-S6 MG1655 /acZ R38 mutation to R This study
MG1655-yagl-S6 MG1655 yagl D15 mutation to G This study
MG1655-/aczZ-SC MG1655 lacZ Q51 mutation to stop codon This study
S. aureus
RN4220 Restriction-deficient transformation recipient Lab stock
RN4220-agrAl RN4220 agrA 126 mutation to V This study
RN4220-agrA2 RN4220 agrA A36 mutation to A This study
RN4220-agrA3 RN4220 agrA K77 mutation to E This study
RN4220-murR1 RN4220 murR M37 mutation to V This study
RN4220-murR3 RN4220 murR A141 mutation to A This study
RN4220-murR4 RN4220 murR S52 mutation to S This study
RN4220-murR-S4 RN4220 murR mutation for editing window 4 This study
RN4220-cntA-S5-2 RN4220 cntA mutation for editing window 5 This study
RN4220-murR-S6 RN4220 murR mutation for editing window 6 This study
RN4220-sasC-S7 RN4220 sasC mutation for editing window 7 This study
RN4220-cntA-S8 RN4220 cntA mutation for editing window 8 This study
RN4220-AcntB RN4220 cntB Q68 mutation to stop codon This study
RN4220-AcntC RN4220 cntC R6 mutation to stop codon This study
RN4220-B56-3 RN4220 cntB N229 mutation to D This study
RN4220-B56-2 RN4220 cntB S153 mutation to P This study
RN4220-B4-2 RN4220 cntB L249 mutation to P This study
RN4220-B8-1 RN4220 cntB R197 mutation to G This study
RN4220-B4578-1-1 RN4220 cntB 1107 mutation to M This study
RN4220-B4578-1-2 RN4220 cntB 1107 mutation to V This study
RN4220-B7-6 RN4220 cntB E253 mutation to G This study
RN4220-B7-6(10) RN4220 cntB Y254 mutation to C This study
RN4220-B467-1 RN4220 cntB T37 mutationto T This study
RN4220-B7-1 RN4220 cntB V19 mutation to A This study
RN4220-B47-1 RN4220 cntB T116 mutation to A This study
RN4220-B7-4 RN4220 cntB S124 mutation to G This study
RN4220-B7-5 RN4220 cntB T168 mutation to A This study
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RN4220-B7-2
RN4220-B7-3
RN4220-B78-3
RN4220-B46-2
RN4220-B568-1-1
RN4220-B568-1-3
RN4220-B78-2
RN4220-B456-1
RN4220-B46-1
RN4220-B47-2
RN4220-B57-1
RN4220-B468-1
RN4220-B56-1
RN4220-B567-1
RN4220-C48-1
RN4220-C4-2
RN4220-C46-1
RN4220-C8-1-4
RN4220-C8-1-3
RN4220-C7-1
RN4220-C47-2
RN4220-C46-4
RN4220-C57-1
RN4220-C46-2
RN4220-C47-1
RN4220-C68-2
RN4220-C457-1
RN4220-C58-1
RN4220-C68-1
RN4220-V19S
RN4220-E253A
RN4220-C113A
RN4220-F143A
RN4220-C46-4-murR3
Newman
Newman-cntA-S5
Newman-cntA-S8
N315
N315-cntA-S5
N315-murR-54

RN4220 cntB M77 mutation to V
RN4220 cntB T83 mutation to A
RN4220 cntB L264 mutation to S
RN4220 cntB Y280 mutation to C
RN4220 ¢cntB 195 mutation to |
RN4220 cntB R94 mutation to R
RN4220 cntB L179 mutation to S
RN4220 ¢cntB F193 mutation to S
RN4220 cntB 1242 mutation to V
RN4220 cntB 1184 mutation to V
RN4220 cntB Y254 mutation to C
RN4220 cntB Y280 mutation to H and V281 mutation to A
RN4220 cntB L66 mutation to L
RN4220 cntB E54 mutation to G
RN4220 cntC 1144 mutation to V
RN4220 cntC 193 mutation to V
RN4220 cntC T43 mutationto T
RN4220 cntC M141 mutationto T
RN4220 cntC F143 mutation to L
RN4220 cntC 190 mutation to V
RN4220 cntC V252 mutation to A
RN4220 cntC D193 mutation to D
RN4220 cntC 1251 mutation to V
RN4220 cntC C113 mutation to R
RN4220 cntC 1206 mutation to V
RN4220 cntC R63 mutation to G
RN4220 cntC F81 mutation to L
RN4220 cntC M256 mutationto T
RN4220 cntC Y36 mutation to H
RN4220 cntB V19 mutation to S
RN4220 cntB E253 mutation to A
RN4220 cntC C113 mutation to A
RN4220 cntC F143 mutation to A
RN4220 cntC D193 mutation to D and murR A141 mutation to A
Wild type

Newman cntA S55 mutation to P
Newman cntA L77 mutation to L
Wild type

N315 cntA S55 mutation to P
N315 murR N83 mutation to N
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Table S4. Plasmids used in this study

Plasmids Description Reference
pnCasSA-BEC S.aureus base editing vector, Kmr, Cmr 1

pUC57 derivative containing codon optimized ABE7.10 )
pUC57-ABE7.10 This study

gene, Ampr
pABE genome editing vector, Kmr, Cmr This study
pABE-agrAl pPABE derivative with agrA spacer, 126 mutation to V This study
pABE-agrA2 pABE derivative with agrA spacer, A36 mutation to A This study
pABE-agrA3 pABE derivative with agrA spacer, K77 mutation to E This study
pABE-murR1 PABE derivative with murR spacer, M37 mutation to V This study
pABE-murR3 pPABE derivative with murR spacer, A141 mutation to A This study
pABE-murR4 PABE derivative with murR spacer, S52 mutation to S This study
pABE-cymR-S2 pABE derivative with cymR-S2 spacer This study
pABE-cntA-S3 pABE derivative with cntA-S3 spacer This study
pABE-murR-S4 pABE derivative with murR-S4 spacer This study
pABE-cntA-S5-2 pABE derivative with cntA-S5 spacer This study
pABE-murR-S6 pABE derivative with murR-S6 spacer This study
pABE-sasC-S7 pPABE derivative with sasC-S7 spacer This study
pABE-cntA-S8 pABE derivative with cntA-S8 spacer This study
pABE-cntA-S9 pPABE derivative with cntA-S9 spacer This study
pABE-cntA-S10 pABE derivative with cntA-S10 spacer This study
pABE-/acZ-S6 PABE derivative with lacZ spacer, R38 mutation to R This study
pABE-yagl-S6 pABE derivative with yagl spacer, D15 mutation to G This study

pABE derivative with murR spacer, N266 mutation to N and )
pPABE-spmurR-SA ) This study

D267 mutation to D
pBECKP K.peneumoniae base editing vector, Kmr 4

pBECKP derivative with lacZ spacer, Q51 mutation to stop )
pBECKP-lacZ-sc This study

codon

pPABE derivative with lacZ spacer, stop codon mutation to )
pABE-lacZ-cv This study

Q51

pnCasSA-BEC derivative with cntB spacer, Q68 mutation to )
pnCasSA-BEC-AcntB This study

stop codon

pnCasSA-BEC derivative with cntC spacer, R6 mutation to )
pnCasSA-BEC-AcntC This study

stop codon
pABE-B56-3 pABE derivative with cntB spacer This study
pABE-B56-2 pABE derivative with cntB spacer This study
pABE-B4-2 pABE derivative with cntB spacer This study
pABE-B8-1 pABE derivative with cntB spacer This study
pABE-B4578-1 pPABE derivative with cntB spacer This study
pABE-B7-6 pABE derivative with cntB spacer This study
pABE-B467-1 pABE derivative with cntB spacer This study
pABE-B7-1 pABE derivative with cntB spacer This study
pABE-B47-1 pABE derivative with cntB spacer This study
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pABE-B7-4
pABE-B7-5
pABE-B7-2
pABE-B7-3
pABE-B78-3
pABE-B46-2
pABE-B568-1
pABE-B78-2
pABE-B456-1
pABE-B46-1
pABE-B47-2
pABE-B57-1
pABE-B468-1
pABE-B56-1
pABE-B567-1
pABE-C48-1
pABE-C4-2
pABE-C46-1
pABE-C8-1
pABE-C7-1
pABE-C47-2
pABE-C46-4
pABE-C57-1
pABE-C46-2
pABE-C47-1
pABE-C68-2
pABE-C457-1
pABE-C58-1
pABE-C68-1
pCasSA
pCasSA-spB7-1
pCasSA-spB7-6
pCasSA-spC46-2
pCasSA-spC8-1
pCasSA-V19S
pKOR1-E253A
pCasSA-C113A
pCasSA-F143A
pABE-C46-4-murR3

pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pABE derivative with cntB spacer
pPABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pPABE derivative with cntC spacer
pPABE derivative with cntC spacer
pPABE derivative with cntC spacer
pPABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pABE derivative with cntC spacer
pPABE derivative with cntC spacer
S.aureus genome editing vector, Kmr, Cmr
pCasSA derivative with B7-1 spacer
pCasSA derivative with B7-6 spacer
pCasSA derivative with C46-2 spacer
pCasSA derivative with C8-1 spacer
pCasSA derivative for V19S mutation
pKOR1 derivative for E253A mutation
pCasSA derivative for C113A mutation
pCasSA derivative for F143A mutation
PABE derivative with cntC and murR spacers
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This study
This study
This study
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This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
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This study
This study
This study
This study
This study
This study
This study
This study



Table S5. Primers used in this study

Name Sequence (5’-3') Description
T7 TAATACGACTCACTATAG | amplification of the ABE gene from
GG plasmid pUC57-ABE7.10
T7ter TGCTAGTTATTGCTCAGC | amplification of the ABE gene from
GG plasmid pUC57-ABE7.10
PCasABEF1 TAGCGGTGGTAGCAGCG | amplification of the nCas9 gene and
GTGGCAGCGATAAGAAA | part of S. aureus repF origin from
TACTCAATAGGCTTAGCT | pnCasSA-BEC plasmid
ATCGG
PCasABER1 ctgtacgctgtttctcacgcetttct | amplification of the nCas9 gene and
part S. aureus repF origin from
pnCasSA-BEC plasmid
PCasABEF2 agaaagcgtgagaaacagegt | amplification of part S. aureus repF
acag origin,
oABE plasmid chloramphenicol-resistance marker,
construction the
origin  ColEl and kanamycin-
resistance
Marker, sgRNA and the rpsL
promoter from pnCasSA-BEC
plasmid
PCasABER2 CATGGCTGAACTCCACTT | amplification of part S. aureus repF
CGCTCATGTGATATGTCCT | origin,
CCTCTCTTCACT chloramphenicol-resistance marker,
the
origin  ColEl and kanamycin-
resistance
Marker, sgRNA and the rpsL
promoter from pnCasSA-BEC
plasmid
pABE plasmid | sgRNA-F catggTCTAGAAGAGTTTG | amplification of sgRNA from pABE-
construction CAAAATATACAG murR3 plasmid
for multiplex | sgRNA-R TCTGACTCGAGCATTCAT | amplification of sgRNA from pABE-
genome GCGGCCGCccatgggtatgg | murR3 plasmid
editing acagatct
agrA1lF gaaaAATGATAGAAGAAA | agrA spacer for its 126 mutation to V
AGCCTA
agrA gene agrA1R 2aacTAGGCTTTTCTTCTA | agrA spacer for its 126 mutation to V
base editing TCATT
agrA2F gaaaCGCAACTGATAATCC | agrA spacer for its A36 mutation to
TTATG A
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agrA2R 2aacCATAAGGATTATCAG | agrA spacer for its A36 mutation to
TTGCG A
agrA3F gaaaATTCGTAAGCATGA | agrA spacer for its K77 mutation to
CCCAGT E
agrA3R 2aacACTGGGTCATGCTT | agrA spacer for its K77 mutation to
ACGAAT E
agrAvF ggtgaaggtcgtggtttagg amplification of the verified agrA
DNA
from genome
agrAvR gccagctatacagtgeatttg amplification of the verified agrA
DNA
from genome
murR1F gaaaTGATATGACTGTGA | murR spacer for its M37 mutation to
ATGATT \"
murR1R 2aacAATCATTCACAGTCA | murR spacer for its M37 mutation to
TATCA Vv
murR3F gaaaGGCGCATCGAGTTT | murR spacer for its A141 mutation
GACTAT to A
murR3R 2aacATAGTCAAACTCGAT | murR spacer for its A141 mutation
GCGCC to A
murR gene murR4F gaaaCATCAATTGTTAGAT | murR spacer for its S52 mutation to
base editing TTAGT S
murR4R 2aacACTAAATCTAACAAT | murR spacer for its S52 mutation to
TGATG S
murRvF ATTGGTGGCGCTGTAATA | amplification of the verified murR
GG DNA
from genome
murRvR CTGTAATGTGTGGCCACC | amplification of the verified murR
TG DNA
from genome
cymR-S2F gaaataggtcctttaagaaatge | A2 spacer for base editing
8
cymR-S2R aaaccgcatttcttaaaggacct | A2 spacer for base editing
a
cntA-S3F gaaaGTACCGTTTTTAAA | A3 spacer for base editing
GTCTTT
targeting An —
at different cntA-S3R aaacAAAGACTTTAAAAA | A3 spacer for base editing
positions CGGTAC
murR-S4F gaaaTGGATTGGTTGCAA | A4 spacer for base editing
TATCTT
murR-S4R 2aacAAGATATTGCAACC | A4 spacer for base editing
AATCCA
cntA-S5-2F gaaaATTGATCCACCGTAA | A5 spacer for base editing
ACATG
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cntA-S5-2R 2aacCATGTTTACGGTGG | A5 spacer for base editing
ATCAAT
murR-S6F gaaaCTCGTATTGGCTTAA | A6 spacer for base editing
ATGTC
murR-S6R 2aacGACATTTAAGCCAA | A6 spacer for base editing
TACGAG
sasC-S7-6F gaaaagttgcacaagcaaaag | A7 spacer for base editing
atc
sasC-S7-6R aaacgatcttttgcttgtgcaact | A7 spacer for base editing
cntA-S8F gaaaAGCCTTTACTAGCTA | A8 spacer for base editing
AAAAG
cntA-S8R aaacCTTTTTAGCTAGTAA | A8 spacer for base editing
AGGCT
cntA-SOF gaaaTTGTGTTCACCTAAT | A9 spacer for base editing
TTAAA
cntA-S9R aaacTTTAAATTAGGTGA | A9 spacer for base editing
ACACAA
cntA-S10F gaaaTTTGCCTTCACAGAT | A10 spacer for base editing
GATAG
cntA-S10R 2aacCTATCATCTGTGAAG | A10 spacer for base editing
GCAAA
cymRvF ATATTGCGTACTGCCCGA | amplification of the verified cymR
AA DNA
from genome
cymRvR TGCCATAGTGAAACCTCC | amplification of the verified cymR
TTG DNA
from genome
cntAvF GCCAGGCGTACAAGGAT | amplification of the verified cntA
ATG DNA
from genome
cntAvR TGGAAACATGAGCGCAA | amplification of the verified cntA
TAC DNA
from genome
sasCvF tttcttgttgegcttgtitg amplification of the verified sasC
DNA
from genome
sasCvR gtcaggtgaatcaagcagca amplification of the verified sasC
DNA
from genome
m-lacZ-S6F GAAActattacgccagetgge | lacZ spacer for its R38 mutation to R
lacZ gene gaa - -
. m-lacZ-S6R AAACttcgccagetggegtaat | lacZ spacer for its R38 mutation to R
base editing

ag

Kp-lacZ-SCvF

tagtCAACAGTTGCGCAG

lacZ spacer for its Q51 mutation to
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CCTGAA stop codon
Kp-lacZ-SCvR | aaacTTCAGGCTGCGCAA | lacZ spacer for its Q51 mutation to
CTGTTG stop codon
lacZ-CVvF gaaaCAACTATTGGGAAG | lacZ spacer for its stop codon
GGCGAT mutation to Q51
lacZ-CVvR 2aacATCGCCCTTCCCAAT | lacZ spacer for its stop codon
AGTTG mutation to Q51
laczvF attaatgcagctggcacgac amplification of the verified lacZ
DNA from genome
lacZvR ccgtaatgggataggtcacg amplification of the verified lacZ
DNA from genome
m-yagl-S6F GAAAcctcgacctgttcaacga | yagl spacer for its D15 mutation to G
gc
m-yagl-S6R AAACgctcgttgaacaggtcg | yagl spacer for its D15 mutation to G
yagl gene agg
base editing | yagIvF cggctccatttcattgattt amplification of the verified yag/
DNA from genome
yagivR tttgecttctgecgaatate amplification of the verified yagl
DNA from genome
cntB-SC-s9F gaaaTATTAATTCAATATAA | cntB spacer for its Q68 mutation to
AAAT stop codon
cntB-SC-s9R aaacATTTTTATATTGAATT | cntB spacer for its Q68 mutation to
AATA stop codon
B7-1F gaaaAAACTTACTACAATC | cntB spacer for editing
ATCAA
B7-1R 2aacTTGATGATTGTAGTA | cntB spacer for editing
AGTTT
B56-3F gaaaGCGTAATGCTTTACA | cntB spacer for editing
AGTTG
B56-3R aaacCAACTTGTAAAGCA | cntB spacer for editing
cntB gene TTACGC
base editing | B56-2F gaaaATTGAAGCTATCCAA | cntB spacer for editing
TATGA
B56-2R aaacTCATATTGGATAGCT | cntB spacer for editing
TCAAT
B4-2F gaaaACTAGTCCACCCATT | cntB spacer for editing
ATCAT
B4-2R aaacATGATAATGGGTGG | cntB spacer for editing
ACTAGT
B8-1F gaaaAAATGTTAGACGCT | cntB spacer for editing
CGATGG
B8-1R 2aacCCATCGAGCGTCTA | cntB spacer for editing
ACATTT
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B4578-1F gaaaAACAATAATTTCAA | cntB spacer for editing
GTGTTA

B4578-1R 2aacTAACACTTGAAATTA | cntB spacer for editing
TTGTT

B7-6F gaaaTTATCGAGTATATCT | cntB spacer for editing
TTGCA

B7-6R aaacTGCAAAGATATACTC | cntB spacer for editing
GATAA

B467-1F gaaaGTGACAATTTTACAT | cntB spacer for editing
GCACA

B467-1R 2aacTGTGCATGTAAAATT | cntB spacer for editing
GTCAC

B47-1F gaaaATGATTACATCAATT | cntB spacer for editing
ATTTT

B47-1R aaacAAAATAATTGATGTA | cntB spacer for editing
ATCAT

B7-4F gaaaGTAGTTAGTGCATTA | cntB spacer for editing
AAAAG

B7-4R 2aacCTTTTTAATGCACTA | cntB spacer for editing
ACTAC

B7-5F gaaaTTGCCGACTTCTGG | cntB spacer for editing
ATTAAC

B7-5R 2aacGTTAATCCAGAAGT | cntB spacer for editing
CGGCAA

B7-2F gaaaGAAGCGATGCAATT | cntB spacer for editing
TAATTT

B7-2R a2aacAAATTAAATTGCATC | cntB spacer for editing
GCTTC

B7-3F gaaaTTTGGTACAAGCTA | cntB spacer for editing
CATTAC

B7-3R a2aacGTAATGTAGCTTGTA | cntB spacer for editing
CCAAA

B78-3F gaaaAAACTTAATTGACCT | cntB spacer for editing
AGTCC

B78-3R aaacGGACTAGGTCAATT | cntB spacer for editing
AAGTTT

B46-2F gaaaAGCATATGTATTAAT | cntB spacer for editing
TGTAG

B46-2R aaacCTACAATTAATACAT | cntB spacer for editing
ATGCT

B568-1F gaaaGACCAATACGTTCA | cntB spacer for editing
GCAACT

B568-1R 2aacAGTTGCTGAACGTA | cntB spacer for editing

TTGGTC
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B78-2F gaaaACTGGCAATATGTAA | cntB spacer for editing
CTTTC
B78-2R 2aacGAAAGTTACATATTG | cntB spacer for editing
CCAGT
B456-1F gaaaTCTAAAGTAAATACC | cntB spacer for editing
AGCAT
B456-1R 2aacATGCTGGTATTTACT | cntB spacer for editing
TTAGA
B46-1F gaaaTCTATACCAATGATA | cntB spacer for editing
ATGGG
B46-1R aaacCCCATTATCATTGGT | cntB spacer for editing
ATAGA
B47-2F gaaaGTTATTACGATTGCC | cntB spacer for editing
TATGC
B47-2R 2aacGCATAGGCAATCGT | cntB spacer for editing
AATAAC
B57-1F gaaaGAGTATATCTTTGCA | cntB spacer for editing
TGGCC
B57-1R 2aacGGCCATGCAAAGAT | cntB spacer for editing
ATACTC
B468-1F gaaaAATACATATGCTTGA | cntB spacer for editing
ATGAC
B468-1R 2aacGTCATTCAAGCATAT | cntB spacer for editing
GTATT
B56-1F gaaaTATTAATTCAATATAA | cntB spacer for editing
AAAT
B56-1R aaacATTTTTATATTGAATT | cntB spacer for editing
AATA
B567-1F gaaaGCAGAAACGAATGA | cntB spacer for editing
GAAGTA
B567-1R 2aacTACTTCTCATTCGTT | cntB spacer for editing
TCTGC
cntBvF GTATTGCGCTCATGTTTC | amplification of the verified cntB
CA DNA from genome
cntBvR TCGCACGATCAGTGAACT | amplification of the verified cntB
T DNA from genome
cntBVF(T) CGGTAAAGAGCGTTCAG | amplification of the verified cntB
ACG DNA from genome
cntC-SC-s4F gaaaAAACGATTATTACAA | cntC spacer for its R6 mutation to
GATAA stop codon
cntC gene cntC-SC-s4R 2aacTTATCTTGTAATAATC | cntC spacer for its R6 mutation to
base editing GTTT stop codon
C48-1F gaaaGGCATTTATTTTGAC | cntC spacer for editing
GCGTT
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C48-1R 2aacAACGCGTCAAAATA | cntC spacer for editing
AATGCC

C4-2F gaaaTCTATTTTAGGATTC | cntC spacer for editing
TTATC

C4-2R 2aacGATAAGAATCCTAA | cntC spacer for editing
AATAGA

C46-1F gaaaGATACAGCAAACAA | cntC spacer for editing
ATTTGC

C46-1R 2aacGCAAATTTGTTTGCT | cntC spacer for editing
GTATC

C8-1F gaaaAAATGCCATGATAAT | cntC spacer for editing
ATTTT

C8-1R 2aacAAAATATTATCATGG | cntC spacer for editing
CATTT

C7-1F gaaaGTACTTATTGGATCT | cntC spacer for editing
ATTTT

C7-1R 2aacAAAATAGATCCAATA | cntC spacer for editing
AGTAC

C47-2F gaaaATAATCACTATGGCA | cntC spacer for editing
ATACC

C47-2R 2aacGGTATTGCCATAGTG | cntC spacer for editing
ATTAT

C46-4F gaaaGCAATATCTGCTAAT | cntC spacer for editing
GTTAA

C46-4R 2aacTTAACATTAGCAGAT | cntC spacer for editing
ATTGC

C57-1F gaaaTGCCATAGTGATTAT | cntC spacer for editing
AGTGA

C57-1R 2aacTCACTATAATCACTAT | cntC spacer for editing
GGCA

C46-2F gaaaATCACACGCACGCA | cntC spacer for editing
TGATTA

C46-2R 2aacTAATCATGCGTGCGT | cntC spacer for editing
GTGAT

C47-1F gaaaTCAATGATCTTGCAA | cntC spacer for editing
ATATC

C47-1R 2aacGATATTTGCAAGATC | cntC spacer for editing
ATTGA

C68-2F gaaaTAGGTAGAGATATTT | cntC spacer for editing
TAACT

C68-2R 2aacAGTTAAAATATCTCT | cntC spacer for editing
ACCTA

C457-1F gaaaACAAAGACATATAA | cntC spacer for editing

CAAACT
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C457-1R 2aacAGTTTGTTATATGTC | cntC spacer for editing
TTTGT
C58-1F gaaaTGCCATCACTATAAT | cntC spacer for editing
CACTA
C58-1R 2aacTAGTGATTATAGTGA | cntC spacer for editing
TGGCA
C68-1F gaaaGGATCATAAAATGTC | cntC spacer for editing
ACAAG
C68-1R 2aacCTTGTGACATTTTAT | cntC spacer for editing
GATCC
CntCvF TATCTTTGCATGGCCTGG | amplification of the verified cntC
AC DNA from genome
CntCvR TGAAAACTCATGCCAGC | amplification of the verified cntC
AAA DNA from genome
CntCvR(T) ACGAGTGGTTGATCTGTC | amplification of the verified cntC
CA DNA from genome
sp-B7-1-2F £aaaCTGAACGCTCTTTAC cntB spacer for point mutation
CGTTT
sp-B7-1-2R 2aacAAACGGTAAAGAGC | cntB spacer for point mutation
GTTCAG
SAupB71F tttgagatctgtccatacceatgg amplification of ~1kb cntB upstream
for V19 mutation to S
TCTAGACACGGTTGAATT
GAATTTGAAAGAAGC
B71upR TTTACCGTTTTGTATTTTA | @mplification of ~1kb cntB upstream
for V19 mutation to S
AATGCGT
mutation to S downstream for V19 mutation to S
ACGGTAAA
SAdnB71R aagatacaggtatatttttictga | amplification of ~1kb  cntB
CTCGAGAATCGTGTTCAA | downstream for V19 mutation to S
GTATTGCTTTTAAACTT
V19SF TGTTTCCATTGATGATTGT | Primer for point mutation V19
mutation to S
ATCAAGTTTTATGACATTT
CTAT
V19SR AACTTGATACAATCATCA | Primer for point mutation V19
mutation to S
ATGGAAACATGAGCGCA
AT
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B76tempF CAACTTTGTACAAAAAA | amplification of ~1kb cntB upstream
GCAGGCTCATTTTGAAAC | for E253 mutation to A
AAATTGATGATGAAGGTA
B76upR-neo GTCCACCCATTATCATTG | amplification of ~1kb cntB upstream
GTATAGACATACAAAAGA | for E253 mutation to A
TTGATACCGCAACTTGTA
AAGCATTACGC
B76dnF-neo CCAATGATAATGGGTGGA | amplification of ~1kb  cntB
CntB E253 CTAGTTGTTATCGAGTAT | downstream for E253 mutation to A
mutation to A | B76tempR TGCCAACTTTGTACAAAA | amplification of ~1kb c¢ntB
AAGCTGCCAGGTATCTGT | downstream for E253 mutation to A
AATCGTCAAATGTT
pKOR1F AACATTTGACGATTACAG | amplification of ~8kb pKOR1
ATACCTGGCAGCTTTTTT | backbone
GTACAAAGTTGGCA
pKOR1R TACCTTCATCATCAATTTG | amplification of ~8kb pKOR1
TTTCAAAATGAGCCTGCT | backbone
TTTTTGTACAAAGTTG
C46-2F gaaaATCACACGCACGCA cntC spacer for point mutation
TGATTA
C46-2R 2aacTAATCATGCGTGCGT | cntC spacer for point mutation
GTGAT
SAupC462F tttgagatctgtccatacccatgg | amplification of ~1kb cntC upstream
TCTAGAGACCCAGTTGCT | for C113 mutation to A
CntC C113
mutation to A GAACGTATTG
C462upR ACATCAGCCGCACGCATG | amplification of ~1kb cntC upstream
ATTAATGCGTCAA for C113 mutation to A
C462dnF TTGACGCATTAATCATGC | amplification of  ~1kb  c¢ntC
GTGCGGCTGATGT downstream for C113 mutation to A
SAdnC462R aagatacaggtatatttttctga | amplification of  ~1kb  ¢ntC
CTCGAGACATTCCTCCTG | downstream for C113 mutation to A
ATAACATGTAAGGG
C8-1F gaaaAAATGCCATGATAAT cntC spacer for point mutation
ATTTT
C8-1R 2aacAAAATATTATCATGG | cntC spacer for point mutation
CntC F143 CATTT —
mutation to A SAupC81F tttgagatctgtccatacccatgg | amplification of ~1kb cntC upstream
TCTAGACATCAATTATTTT | for F143 mutation to A
AGGTGTAGTTAGTGCA
C81upR TCAAAATAGCTGCCATGA | amplification of ~1kb cntC upstream
TAATATTTTCCGCACC for F143 mutation to A
C81dnF GGTGCGGAAAATATTATC | amplification of ~1lkb  cntC
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ATGGCAGCTATTTTGA downstream for F143 mutation to A
SAdnC81R aagatacaggtatatttttctga | amplification of ~1kb  ¢ntC
CTCGAGTAATTGTATCTA | downstream for F143 mutation to A
AAGCCGTTGTCGG
C1-cntA8WT-F | AGCAGATACGGTGGATC | amplification of 183bp DNA
AATGTCTGC fragment of cntA (WT) for high-
throughput sequencing
C2-cntABWT-F | AGCAGGTACGGTGGATC | amplification of 183bp DNA
AATGTCTGC fragment of cntA (WT) for high-
throughput sequencing
C3-cntA8WT-F | AGCAGCTACGGTGGATC | amplification of 183bp DNA
AATGTCTGC fragment of cntA (WT) for high-
throughput sequencing
C-cntABWT-R | AACTGCGTCAGCATCAAA | amplification of 183bp DNA
TG fragment of cntA (WT) for high-
throughput sequencing
D1-cntA8-F CATTCATACGGTGGATCA | amplification of 183bp DNA
ATGTCTGC fragment of cntA (edited) for high-
throughput sequencing
D2-cntA8-F CATTCGTACGGTGGATCA | amplification of 183bp DNA
ATGTCTGC fragment of cntA (edited) for high-
throughput sequencing
] D3-cntA8-F CATTCCTACGGTGGATCA | amplification of 183bp DNA
High- ATGTCTGC fragment of cntA (edited) for high-
throughput .
] throughput sequencing
sequencing
D-cntA8-R AACTGCGTCAGCATCAAA | amplification of 183bp DNA
TG fragment of cntA (edited) for high-
throughput sequencing
G1-murR6WT- | GCATCATGTTGAAAAATG | amplification of 235bp  DNA
F CCAGGACA fragment of murR (WT) for high-
throughput sequencing
G2-murR6WT- | GCATCGTGTTGAAAAATG | amplification of 235bp  DNA
F CCAGGACA fragment of murR (WT) for high-
throughput sequencing
G3-murR6WT- | GCATCCTGTTGAAAAATG | amplification of 235bp  DNA
F CCAGGACA fragment of murR (WT) for high-
throughput sequencing
G-murR6WT-R | CTGTAATGTGTGGCCACC | amplification of 235bp DNA
TG fragment of murR (WT) for high-
throughput sequencing
H1-murR6-F ATTGGATGTTGAAAAATG | amplification of 235bp DNA
CCAGGACA fragment of murR (edited) for high-
throughput sequencing
H2-murR6-F ATTGGGTGTTGAAAAAT | amplification of 235bp DNA

28




GCCAGGACA fragment of murR (edited) for high-
throughput sequencing
H3-murR6-F ATTGGCTGTTGAAAAATG | amplification of 235bp DNA
CCAGGACA fragment of murR (edited) for high-
throughput sequencing
H-murR6-R CTGTAATGTGTGGCCACC | amplification of 235bp DNA
TG fragment of murR (edited) for high-
throughput sequencing
11-murR3WT-F | CACATATATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (WT) for high-
throughput sequencing
12-murR3WT-F | CACATGTATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (WT) for high-
throughput sequencing
I13-murR3WT-F | CACATCTATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (WT) for high-
throughput sequencing
I-murR3WT-R | CTATCATCATGCGTCGCA | amplification of 189bp DNA
AA fragment of murR (WT) for high-
throughput sequencing
J1-murR3-F GTTCAATATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (edited) for high-
throughput sequencing
J2-murR3-F GTTCAGTATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (edited) for high-
throughput sequencing
J3-murR3-F GTTCACTATGGATGCGCA | amplification of 189bp DNA
AATTGATG fragment of murR (edited) for high-
throughput sequencing
J-MurR3-R CTATCATCATGCGTCGCA | amplification of 189bp DNA
AA fragment of murR (edited) for high-
throughput sequencing
K1-cntC57WT- | AGATTAAGGTGTCAAAG | amplification of 220bp DNA
F CGCCTACTG fragment of cntC (WT) for high-
throughput sequencing
K2-cntC57WT- | AGATTGAGGTGTCAAAG | amplification of 220bp DNA
F CGCCTACTG fragment of cntC (WT) for high-
throughput sequencing
K3-cntC57WT- | AGATTCAGGTGTCAAAG | amplification of 220bp DNA
F CGCCTACTG fragment of cntC (WT) for high-
throughput sequencing
K-cntC57WT-R | TCATGATTGCACCACTCC | amplification of 220bp DNA
1T fragment of cntC (WT) for high-

throughput sequencing
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K1-cntC57-F CCAATAAGGTGTCAAAG | amplification of 220bp DNA
CGCCTACTG fragment of cntC (edited) for high-

throughput sequencing
K2-cntC57-F CCAATGAGGTGTCAAAG | amplification of 220bp DNA
CGCCTACTG fragment of cntC (edited) for high-

throughput sequencing
K3-cntC57-F CCAATCAGGTGTCAAAG | amplification of 220bp DNA
CGCCTACTG fragment of cntC (edited) for high-

throughput sequencing
K-cntC57-R TCATGATTGCACCACTCC | amplification of 220bp DNA
T fragment of cntC (edited) for high-

throughput sequencing
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