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Supplementary Tables

Table S1. Strains used in this study

Strain Relevant characteristic(s)? Sources

Escherichia coli F ¢80(lac Z)Am15 AlacX74 hsdR(rkmk+)ArecA1398 Laboratory
Mach1-T1 endAl tonA stock
Escherichia coli A highly reactive Mn(Il)-oxidizing bacterial isolate Zhang et al.,
MB266 2015

ApykF MB266 with in-frame deletion of pykF This study
Aptsl MB266 with in-frame deletion of ptsl This study
Apps MB266 with in-frame deletion of pps This study
AptsP MB266 with in-frame deletion of ptsP This study
AcysE MB266 with in-frame deletion of cysE This study
AsdaA MB266 with in-frame deletion of sdaA This study
AilvA MB266 with in-frame deletion of ilvA This study
AtdcB MB266 with in-frame deletion of tdcB This study
AglyB MB266 with in-frame deletion of glcB This study
AsfcA MB266 with in-frame deletion of sfcA This study
AyqeF MB266 with in-frame deletion of yqeF This study
AaceE MB266 with in-frame deletion of aceE This study
AldhA MB266 with in-frame deletion of IdhA This study
AydiJ MB266 with in-frame deletion of ydiJ This study
Alpd MB266 with in-frame deletion of Ipd This study
AkatE MB266 with in-frame deletion of katE This study



Apyrl MB266 with in-frame deletion of pykF This study




Apyr2

Apyr3

Apyrd

Agaal

Agaa2

Agaa3

Agaad

Aglyl

Agly?2

Agly3

Aglyd

Alacl

Alac2

Alac3

Alac4

MB801

Apyrl with in-frame deletion of ptsl

Apyr2 with in-frame deletion of ptsP

Apyr3 with in-frame deletion of pps

MB266 with in-frame deletion of ilvA

Agaal with in-frame deletion of tdcB

Agaa?2 with in-frame deletion of sdaA

Agaa3 with in-frame deletion of cysE

MB266 with in-frame deletion of ygeF

Aglyl with in-frame deletion of glcB

Agly2 with in-frame deletion of sfcA

Agly3 with in-frame deletion of aceE

MB266 with in-frame deletion of IdhA

Alacl with in-frame deletion of ydiJ

Alac2 with in-frame deletion of dld

Alac3 with in-frame deletion of katE

MB266 with in-frame deletion of 4 genes (ilvA, glcB, ygeF
and ldhA)

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




Table S2. Plasmids used in this study

Plasmid

Relevant characteristic (s)?

Sources

pCas9(ts)-NHEJ

pgRNA-bacteria

SgRNA-APykF
SgRNA-APtsI
SgRNA-APps
SgRNA-APtsP
SgRNA-ACysE
SgRNA-ASdaA
SgRNA-AIIVA
SgRNA-ATdcB
SgRNA-AglyB
SgRNA-ASfcA
SgRNA-AY qeF
SgRNA-AAceE
SgRNA-ALdhA
SgRNA-AYdiJ

SgRNA-ADId

SgRNA-AKatE

cm', a pUC19 derivative

spCas9,ligD,ku,Pj23119,Rep101(ts), 11323 bp

Sp', a P15A derivative harboring Pj23119,N20,gRNA

scaffold,3833 bp

pgRNA-bacteria with target N20 squence of pykF
pgRNA-bacteria with target N20 squence of ptsl

pgRNA-bacteria with target N20 squence of pps

pgRNA-bacteria with target N20 squence of ptsP
pgRNA-bacteria with target N20 squence of cysE
pgRNA-bacteria with target N20 squence of sdaA
pgRNA-bacteria with target N20 squence of ilvA

pgRNA-bacteria with target N20 squence of tdcB
pgRNA-bacteria with target N20 squence of glcB
pgRNA-bacteria with target N20 squence of sfcA
pgRNA-bacteria with target N20 squence of ygeF
pgRNA-bacteria with target N20 squence of aceE
pgRNA-bacteria with target N20 squence of IdhA
pgRNA-bacteria with target N20 squence of ydiJ

pgRNA-bacteria with target N20 squence of did

pgRNA-bacteria with target N20 squence of katE

(Su et al,
2016)
(Su et al,
2016)

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




Table S3. Primers used in this study

Primer Sequence(5°-3)
pykF(65)-1 ctagtatgcgtctgaacttctctca
pykF(65)-2 aaactgagagaagttcagacgcat
ptsl(59)-1 ctagttgccaaggcatcagcccage
pisi(59)-2 aaacgctgggctgatgccttggea
pps(76)-1 ctagtctacatcattcatgccgagt
pps(76)-2 aaacactcggcatgaatgatgtag

ptsP(365)-1

ptsP(365)-2

cysE(1408)-1

cysE(1408)-2

sdaA(712)-1

sdaA(712)-2

ilvA(1185)-1

ilvA(1185)-2

tdcB(1490)-1

tdcB(1490)-2

glcB(26)-1

glcB(26)-2

sfcA(248)-1

ctagtctcattcaggcgtggtgcge

aaacgcgcaccacgcctgaatgag

ctagttaaagccgaagccagaacgc

aaacgcgttctggcettcggcettta

ctagtcctcatcttcccataccgta

aaactacggtatgggaagatgagg

ctagtcagcactgctcttaaatatt

aaacaatatttaagagcagtgctg

ctagtaagcgaaacaacgactggct

aaacagccagtcgttgtttcgcett

ctagtgggaacagggctggacgctg

aaaccagcgtccagcecctgttcee

ctagttcgctttatatcccttacge




sfcA(248)-2

yqeF(637)-1

yqeF(637)-2

aceE(17)-1

aceE(17)-2

IdhA(467)-1

IdhA(467)-2

ydiJ(950)-1

ydid(950)-2

dld(139)-1

dld(139)-2

katE(320)-1

katE(320)-2

aaacgcgtaagggatataaagcga

ctagtggggcgttacggacacctat

aaacataggtgtccgtaacgcece

ctagtatccgatcgaaactcgcegac

aaacgtcgcgagtttcgatcggat

ctagtaaaaccgctaaaactgccaa

aaacttggcagttttagcggtttt

ctagtttgcaagagctggagcaaca

aaactgttgctccagctcttgcaa

ctagtaactcaggtcgtggtactty

aaaccaagtaccacgacctgagtt

ctagttggaatcgtgtagtggtgac

aaacgtcaccactacacgattcca




Supplementary Figures
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Figure S1. Schematic illustration of the inactivation of chromosomal genes by
CRISPR-Cas9 in MB266. Mutagenesis is attributed to CRISPR-Cas9 system. First,
the specific CRISPR array in plasmid sgRNA-bacteria was generated by the golden gate
cloning method. Next, he plasmid pCas9 (Ts)-NHEJ and the plasmid sgRNA-bacteria
expressing the specific CRISPR target were transformed by by electroporation. Finally,
the mutations were confirmed by PCR analysis. To further engineer the strain, the

sgRNA donor plasmid is cured via by culturing at 42°C with 0.5% SDS for 24 h.





