Supplementary table 1. List of strains and plasmids used throughout our experiments.

Strains and
plasmids Genotype/relevant characteristics Source
Strains
F- 80lacZAM15 A(lacZYA-argF) U169 recAl endAl hsdR17 (rk-, mk+) gal- phoA supE44 A-
E.coli DH5a thi-1 gyrA96 relAl Invitrogen
E. coli fhuA2 [lon] ompT gal (A DE3) [dem] AhsdS A DE3 = A sBamHIo AEcoRI-B
BL21(DE3)AompA | int::(lacl::PlacUV5::T7 gene1) i21 Anin5-AompA Lab stock
E. coli
BL21(DE3)AompA/
AompF Derived from E. coli BL21(DE3)AompA- ompF knockout this study
E. coli
BL21(DE3)AompA/
Alpp Derived from E. coli BL21(DE3)AompA- Ipp knockout this study
E. coli
BL21(DE3)AompA/
AfecA Derived from E. coli BL21(DE3)AompA- fecA knockout this study
E. coli
BL21(DE3)AompA/
Alpp/AfecA Derived from E. coli BL21(DE3)AompA- Ipp and fecA knockout this study
Plasmids
pKOBEG E.coli vector containing the lambda red cassette (pSC101ts, cm, araC-ParaB-gam-bet-exo) Lab stock
Addgene
plasmid #
pKM154 E.coli vector containing B.subtilis sacB gene (pBR322 ori, Amp, Cm, sacB) 13036
Addgene
E.coli vector containing the S.pyogenes cas9 gene and the tracrRNA (p15A ori, Cm, cas9, plasmid #
pCas9 tracrRNA) 42876
E.coli vector containing the S.pyogenes cas9 gene and the tracrRNA and the lambda red
pCasRed cassette(p15A ori, Cm, cas9, tracrRNA, araC-ParaB-gam-bet-exo) this study
Addgene
E.coli vector containing a gRNA expression cassette for Cas9 (pBR322 ori, km, gDNA); guide plasmid #
pCRISPR-gDNA sequences (Table S2) are introduced into this construct 42875
pCRISPR-SacB- E.coli vector containing a gRNA expression cassette for Cas9 and the sacB gene (pBR322 ori,
gDNA km, gDNA, sacB); guide sequences (Table S2) are introduced into this construct this study
pCRISPR-
ompF_5'A Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_5'B Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF _5'C Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF _5'D Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_5'E Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF _5'F Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_5'G Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_3'H Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-ompF_3'l | Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_3'L Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_3'M Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-
ompF_3'N Derived from pCRISPR to target E.coli ompF gene this study
pCRISPR-Ipp_A Derived from pCRISPR to target E.coli Ipp gene this study
pCRISPR-Ipp_B Derived from pCRISPR to target E.coli Ipp gene this study
pCRISPR-lpp_C Derived from pCRISPR to target E.coli Ipp gene this study
pCRISPR-lpp_D Derived from pCRISPR to target E.coli Ipp gene this study
pCRISPR-fecA_A Derived from pCRISPR to target E.coli fecAgene this study
pCRISPR-fecA_B Derived from pCRISPR to target E.coli fecAgene this study
pCRISPR-fecA_C Derived from pCRISPR to target E.coli fecAgene this study




pCRISPR-fecA_D Derived from pCRISPR to target E.coli fecAgene this study
pCRISPR-SacB-

fecA_B Derived from pCRISPR-SacB to target E.coli fecAgene this study
pCRISPR-SacB-

Ipp_B Derived from pCRISPR-SacB to target E.coli Ippgene this study
pCRISPR-

ompF_5'G-ompF 3'l | Derived from pCRISPR to target E.coli ompF gene at the 5' and 3' ends this study
pCRISPR-Ipp_B-

fecA B Derived from pCRISPR to target E.coli Ipp and fecA genes this study
pCRISPR-SacB-

agp Derived from pCRISPR-SacB to target E.coli agpgene this study
pCRISPR-SacB-ais | Derived from pCRISPR-SacB to target E.coli ais gene this study
pCRISPR-SacB-artl | Derived from pCRISPR-SacB to target E.coli artl gene this study
pCRISPR-SacB-

bglX Derived from pCRISPR-SacB to target E.coli bglX gene this study
pCRISPR-SacB-

CirA Derived from pCRISPR-SacB to target E.coli cirA gene this study
pPCRISPR-SacB-

degP Derived from pCRISPR-SacB to target E.coli degP gene this study
pCRISPR-SacB-

degQ Derived from pCRISPR-SacB to target E.coli degQ gene this study
PCRISPR-SacB-

dsbA Derived from pCRISPR-SacB to target E.coli dsbA gene this study
PCRISPR-SacB-

dsbC Derived from pCRISPR-SacB to target E.coli dsbC gene this study
pCRISPR-SacB-

ecnB Derived from pCRISPR-SacB to target E.coli ecnB gene this study
pCRISPR-SacB-

eco Derived from pCRISPR-SacB to target E.coli eco gene this study
PCRISPR-SacB-

fadL Derived from pCRISPR-SacB to target E.coli fadL gene this study
PCRISPR-SacB-

fepA Derived from pCRISPR-SacB to target E.coli fepA gene this study
pCRISPR-SacB-

fhuA Derived from pCRISPR-SacB to target E.coli fhuA gene this study
pCRISPR-SacB-

fkpA Derived from pCRISPR-SacB to target E.coli fkpA gene this study
PCRISPR-SacB-

glnH Derived from pCRISPR-SacB to target E.coli ginH gene this study
PCRISPR-SacB-

glpQ Derived from pCRISPR-SacB to target E.coli glpQ gene this study
pCRISPR-SacB-gltl | Derived from pCRISPR-SacB to target E.coli gltl gene this study
PCRISPR-SacB-

hisJ Derived from pCRISPR-SacB to target E.coli hisJ gene this study
PCRISPR-SacB-

hipA Derived from pCRISPR-SacB to target E.coli hipA gene this study
pCRISPR-SacB-

kpsD Derived from pCRISPR-SacB to target E.coli kpsD gene this study
pCRISPR-SacB-

lamB Derived from pCRISPR-SacB to target E.coli lamB gene this study
PCRISPR-SacB-

malE Derived from pCRISPR-SacB to target E.coli malE gene this study
PCRISPR-SacB-

malM Derived from pCRISPR-SacB to target E.coli malM gene this study
pCRISPR-SacB-

mdoG Derived from pCRISPR-SacB to target E.coli mdoG gene this study
pCRISPR-SacB-

mipA Derived from pCRISPR-SacB to target E.coli mipA gene this study
PCRISPR-SacB-

mitA Derived from pCRISPR-SacB to target E.coli mItA gene this study
PCRISPR-SacB-

mitE Derived from pCRISPR-SacB to target E.coli mltE gene this study
pCRISPR-SacB-

nipB Derived from pCRISPR-SacB to target E.coli nlpB gene this study
pCRISPR-SacB-

nipD Derived from pCRISPR-SacB to target E.coli nlpD gene this study
PCRISPR-SacB-

nmpC_1 Derived from pCRISPR-SacB to target E.coli nmpC_1 gene this study
pCRISPR-SacB-

ompX Derived from pCRISPR-SacB to target E.coli ompX gene this study
pCRISPR-SacB-

oppA Derived from pCRISPR-SacB to target E.coli oppA gene this study




pPCRISPR-SacB-

osmE Derived from pCRISPR-SacB to target E.coli osmE gene this study
pCRISPR-SacB-pal | Derived from pCRISPR-SacB to target E.coli pal gene this study
pCRISPR-SacB-
phoE Derived from pCRISPR-SacB to target E.coli phoE gene this study
pCRISPR-SacB-
potD Derived from pCRISPR-SacB to target E.coli potD gene this study
pCRISPR-SacB-
ppiA Derived from pCRISPR-SacB to target E.coli ppiA gene this study
pCRISPR-SacB-prc | Derived from pCRISPR-SacB to target E.coli prc gene this study
pCRISPR-SacB-
proX Derived from pCRISPR-SacB to target E.coli proX gene this study
pCRISPR-SacB-
rcsk Derived from pCRISPR-SacB to target E.coli rcsF gene this study
pCRISPR-SacB-
rlpA Derived from pCRISPR-SacB to target E.coli rlpA gene this study
pCRISPR-SacB-slp | Derived from pCRISPR-SacB to target E.coli slp gene this study
pPCRISPR-SacB-
slyB Derived from pCRISPR-SacB to target E.coli slyB gene this study
pCRISPR-SacB-
smpA Derived from pCRISPR-SacB to target E.coli smpA gene this study
PCRISPR-SacB-
surA Derived from pCRISPR-SacB to target E.coli surA gene this study
PCRISPR-SacB-
tolB Derived from pCRISPR-SacB to target E.coli tolB gene this study
pCRISPR-SacB-
tolC Derived from pCRISPR-SacB to target E.coli tolC gene this study
pCRISPR-SacB-tsx | Derived from pCRISPR-SacB to target E.coli tsx gene this study
pPCRISPR-SacB-
vac] Derived from pCRISPR-SacB to target E.coli vacJ gene this study
pPCRISPR-SacB-
yajG Derived from pCRISPR-SacB to target E.coli yajG gene this study
pCRISPR-SacB-
ybaY Derived from pCRISPR-SacB to target E.coli ybaY gene this study
PCRISPR-SacB-
ybcU Derived from pCRISPR-SacB to target E.coli ybcU gene this study
PCRISPR-SacB-
ybgF Derived from pCRISPR-SacB to target E.coli ybgF gene this study
pCRISPR-SacB-
yhiS Derived from pCRISPR-SacB to target E.coli ybiS gene this study
pCRISPR-SacB-
ycdO Derived from pCRISPR-SacB to target E.coli ycdO gene this study
PCRISPR-SacB-
ycel Derived from pCRISPR-SacB to target E.coli ycel gene this study
PCRISPR-SacB-
ycfM Derived from pCRISPR-SacB to target E.coli ycfM gene this study
pCRISPR-SacB-
ycfR Derived from pCRISPR-SacB to target E.coli ycfR gene this study
pCRISPR-SacB-
ydcL Derived from pCRISPR-SacB to target E.coli ydcL gene this study
PCRISPR-SacB-
ydgH Derived from pCRISPR-SacB to target E.coli ydgH gene this study
PCRISPR-SacB-
yfeY Derived from pCRISPR-SacB to target E.coli yfeY gene this study
pCRISPR-SacB-
yfgL Derived from pCRISPR-SacB to target E.coli yfgL gene this study
pCRISPR-SacB-
yadl Derived from pCRISPR-SacB to target E.coli ygdl gene this study
PCRISPR-SacB-
ygdR Derived from pCRISPR-SacB to target E.coli ygdR gene this study
PCRISPR-SacB-
yggE Derived from pCRISPR-SacB to target E.coli yggE gene this study
pCRISPR-SacB-
yggG Derived from pCRISPR-SacB to target E.coli yggG gene this study
pCRISPR-SacB-
ygiw Derived from pCRISPR-SacB to target E.coli ygiW gene this study
PCRISPR-SacB-
yhcN Derived from pCRISPR-SacB to target E.coli yhcN gene this study
pCRISPR-SacB-
yhjJ Derived from pCRISPR-SacB to target E.coli yhjJ gene this study
pCRISPR-SacB-
yiaD Derived from pCRISPR-SacB to target E.coli yiaD gene this study




pPCRISPR-SacB-

yifL Derived from pCRISPR-SacB to target E.coli yifL gene this study
pCRISPR-SacB-
yjel Derived from pCRISPR-SacB to target E.coli yjel gene this study
pCRISPR-SacB-
yncD Derived from pCRISPR-SacB to target E.coli yncD gene this study
pCRISPR-SacB-
yncE Derived from pCRISPR-SacB to target E.coli yncE gene this study
pCRISPR-SacB-
yraM Derived from pCRISPR-SacB to target E.coli yraM gene this study
pCRISPR-SacB-
yraP Derived from pCRISPR-SacB to target E.coli yraP gene this study
pCRISPR-SacB-
yrbC Derived from pCRISPR-SacB to target E.coli yrbC gene this study




Supplementary table 2. List of all guide sequences that have been cloned into the
PCRISPR-gDNA and/or pCRISPR-SacB-gDNA plasmid (Table S1). Asterisks designate
guides that did not work as judged by transformation efficiency (see text).

gDNA name | Sequences forward (upper line) and reverse (lower line)
ompF 5'A aaacggcagtgatcgtccctgctctgttagtageg
aaaacgctactaacagagcagggacgatcactgcc
ompF 5B aaaccaacaaagtagatctgtacggtaaagctgtg
aaaacacagctttaccgtacagatctactttgttg
ompF 5'C aaacgtaaagctgtcggtctgcattatttctccag
aaaactggagaaataatgcagaccgacagctttac
ompF 5D aaactaaagctgtcggtctgcattattictccaag
aaaacttggagaaataatgcagaccgacagcttta
ompF 5E aaactgtcggtctgcattatttctccaagggtaag
aaaacttacccttggagaaataatgcagaccgaca
ompF 5F aaacctccaagggtaacggtgaaaacagttacggg
aaaacccgtaactgttticaccgttacccttggag
ompF 5G aaacgacatgacctatgcccgtcttggttttaaag
aaaactttaaaaccaagacgggcataggtcatgtc
ompF 3'H aaaccatcaaccagatcgattctgacaacaaactg
aaaacagtttgttgtcagaatcgatctggttgatg
ompF 31 aaaccaaatctaaagcgaaagacgtagaaggtatg
aaaacataccttctacgtctttcgctitagatitg
ompF 3L aaacttacaccaaatctaaagcgaaagacgtagag
aaaactctacgtctttcgctttagatttggtgtaa
ompF 3M aaactctgttagttgcgcaataccagttcgatttg
aaaacaaatcgaactggtattgcgcaactaacaga
ompF 3N aaaccaacggtaaaaaagctgaacagtgggctacg
aaaacgtagcccactgttcagcttitttaccgttg
Ipp A aaactactaaactggtactgggcgcggtaatcctg
aaaacaggattaccgcgcccagtaccagtttagta
Ipp B aaactgggcgcggtaatcctgggttctactctgeg
aaaacgcagagtagaacccaggattaccgcgecca
Ipp C aaacacgacgtgaacgcaatgcgttccgacgttcg
aaaacgaacgtcggaacgcattgcgttcacgtcgt
Ipp D aaacctggagcaacctgccagcagagtagaacccg
aaaacgggttctactctgctggcaggttgctccag
tocA A aaaccgttacgcgtttttcgtaaaacaacaccttg
aaaacaaggtgttgttttacgaaaaacgcgtaacg
tocA B aaacagtatgccgcacacagcggatttaccetctg
aaaacagagggtaaatccgctgtgtgcggcatact
focA C aaaccagcaggctcaggcgaatggcgttaaccaag
aaaacttggttaacgccattcgcctgagectgctg
tecA D aaacagcaaaagcggaaaacgagagaccggccagg
aaaacctggccggtctctegttticcgcttttget




aaacGACATGACCTATGCCCGTCTTGGTTTTAAAgttttagagctatgctgttttgaatggtcccaaaacCAAATCTAAA

ompF_5'G- GCGAAAGACGTAGAAGGTATg
ompF 3l aaaaCATACCTTCTACGTCTTTCGCTTTAGATTTGgttttgggaccattcaaaacagcatagctctaaaacTTTAAAAC
CAAGACGGGCATAGGTCATGTC
aaacTGGGCGCGGTAATCCTGGGTTCTACTCTGC CgttttagagctatgctgttttgaatggtcccaaaacAGTATGCC
Ipp_ B-fecA_B GCACACAGCGGATTTACCCTCTy
aaaacAGAGGGTAAATCCGCTGTGTGCGGCATACTgttttgggaccattcaaaacagcatagctctaaaacGCAGAG
TAGAACCCAGGATTACCGCGCCCA
agp-G-1r aaacccattgticgccagcggcgeacgtaagttag
aaaactaacttacgtgcgccgctggcgaacaatgg
ais-G-1f aaacatggtttgccacgtatcgacaataaaacacg
aaaacgtgttttattgtcgatacgtggcaaaccat
artl-G-1f * aaacacaaccagatcgttggtttigacgtcgaccg
aaaacggtcgacgtcaaaaccaacgatctggttgt
artl-G-2r aaaccaatcgattcaaacggaggataggaggcttg
aaaacaagcctcctatcctcegtttgaatcgattg
bgIX-G-1f aaacttggtcagctgcgcttaatcagcgtaggecg
aaaacggcctacgctgattaagcgcagctgaccaa
CirA-G-2r aaactggcaggtgcatctttaagatttigttccag
aaaactggaacaaaatcttaaagatgcacctgcca
degP-G-1f aaaccactgagtgcactggctctgagtttaggttg
aaaacaacctaaactcagagccagtgcactcagtg
degQ-G-1f aaaccattagcgttaagtgtcgggttaactctctg
aaaacagagagttaacccgacacttaacgctaatg
dSbA-G-1f * aaacgtttagcgcatcggecggcegcagtatgaagag
aaaactcttcatactgcgccgccgatgcgctaaac
dsbA-G-2r aaacgcagaagaaagagaaaaactccagcacttgg
aaaaccaagtgctggagtttttctctttcttctge
dsbC-G-1f aaaccgcggcaattcaacaaacgttagccaaaatg
aaaacattttggctaacgtttgttgaattgccgeg
cCnB-G-1f aaactaaataacattacctaaaaggaagacgttag
aaaactaacgtcttccttttaggtaatgttattta
0co-G-1f * aaactgaatctaccctgaaagtagaactgttaatg
aaaacattaacagtictactticagggtagattca
0Co-G-2r aaacacgcttcatccctttticagcttgtggatag
aaaactatccacaagctgaaaaagggatgaagcgt
fadL-G-2r aaacattgcgccttccecctgaataageeccggeccg
aaaacgggccgggcttattcaggggaaggcgcaat
fepA-G-1f aaactaccgccgccgagcagaacttacaggcegecg
aaaacggcgcctgtaagttctgctcggeggeggta
fhuA-G-1f aaacaatcgcagttgtagtagccacagcggttagg
aaaacctaaccgctgtggctactacaactgcgatt
fkpA-G-1f aaacaaatgacgatcagaaatcagcttatgcactg
aaaacagtgcataagctgattictgatcgtcattt
gInH-G-1f aaacataaatatgtgggctttgacgttgatctgtg
aaaacacagatcaacgtcaaagcccacatatttat
gIpQ-G-1f aaaccatggcgatcatgatgagcactatagtcatg

aaaacatgactatagtgctcatcatgatcgccatg




aaaccaatcctggecctggegcetttccgcaggacg

gltl-G-1f
aaaacgtcctgcggaaagcegecagggcecaggattg
hisJ-G-1f aaacgtttgctgcgattccgcaaaacatccgceatg
aaaacatgcggatgttttgcggaatcgcagcaaac
hipA-G-1f aaacggttattagctgcaggtctcggtttagcacg
aaaacgtgctaaaccgagacctgcagctaataacc
kpsD-G-1f aaaccgggcaacagtcggatacgcaaaacatgagg
aaaacctcatgttttgcgtatccgactgttgceceg
lamB-G-1f aaaccggcggtgaacaacagtgtttccagactacg
aaaacgtagtctggaaacactgttgttcaccgecg
malE-G-1f aaacaatctggattaacggcgataaaggctataag
aaaacttatagcctttatcgccgttaatccagatt
malM-G-1f aaacctgctgcgetgcaacaactcacctggacacy
aaaacgtgtccaggtgagttgttgcagcgcageag
MdoG-G-1f aaacgatgtcgcaaagcaagctcaatctttagctg
aaaacagctaaagattgagcttgctttgcgacatc
MipA-G-1f aaaccgataacttctggttccgtggcttaggtggg
aaaacccacctaagccacggaaccagaagttatcg
MItA-G-1f aaacaagacgggaaatttacccagcctttctctcg
aaaacgagagaaaggctgggtaaatttccegtctt
mItE-G-1f aaacattgatcacggcgattatcgctatcgaatcg
aaaacgattcgatagcgataatcgccgtgatcaat
NIpB-G-1f aaacaagcggcaccgcttgcggagcttcatgeccg
aaaacgggcatgaagctccgcaageggtgecgcett
nIpD-G-1f aaactaatggcaatgcgcctgcaaatactaattcg
aaaacgaattagtatttgcaggcgcattgccatta
AmpC._1-G-1f aaactaataaagacagtaacaagctggatctgtag
aaaactacagatccagcttgttactgtctttatta
OMpX-G-1f aaactacttccgtagctgcgacttctactgtaacg
aaaacgttacagtagaagtcgcagctacggaagta
OppA-G-1f aaactggcagctgatgtacccgcaggcgtcacacg
aaaacgtgtgacgcctgcgggtacatcagctgeca
0SME-G-1f aaaccggcggtattaaccatgctggcgggttgtag
aaaactacaacccgccagcatggttaataccgecg
pal-G-1f aaactgaaagggctgatgattgctctgcctgttag
aaaactaacaggcagagcaatcatcagccctttca
DhOE-G-1f aaactaacaaagacggtaataaactggatgtctag
aaaactagacatccagtttattaccgtctttgtta
DOtD-G-1f aaacggtcacgccacctgctcgeggegggtgeteg
aaaacgagcacccgccgcgageaggtggegtgace
DpIA-G-1 aaacggacccgcacgtattgttgacaacctcageg
aaaacgctgaggttgtcaacaatacgtgcgggtcc
pre-G-1f aaacgttctcattatcgccagttcgacctcgatcg
aaaacgatcgaggtcgaactggcgataatgagaac
DroX-G-1f aaacgctgctggtcagtcgtgcgctggagaaattg

aaaacaatttctccagcgcacgactgaccagcagc




aaacaccgatctgtitagtagcactcatgctaagg

rcsk-G-1f
aaaaccttagcatgagtgctactaaacagatcggt
fpA-G-1f aaacggtaagtgtaccgcagcctgcggtatgtaag
aaaacttacataccgcaggctgcggtacacttacc
sip-G-1f aaactgctgttcataaccagccggggttatatgtg
aaaacacatataaccccggctggttatgaacagca
SlyB-G-1f aaacgattcagggcggtgatgattccaacgttatg
aaaacataacgttggaatcatcaccgccctgaatc
SMPA-G-1 aaacgcaaacgctgacgctgacctitaacagtagg
aaaacctactgttaaaggtcagcgtcagegtttge
SUrA-G-1f aaactgatcgcgaataccagtttcgctgccccecg
aaaacggggggcagcgaaactggtattcgcgatca
{0IB-G-1f aaaccgacagcggtgtagattccggtcgtcctatg
aaaacataggacgaccggaatctacaccgctgtcg
10lC-G-1f aaacgcgcagtccattactgccacagctaggtttg
aaaacaaacctagctgtggcagtaatggactgcge
tsx-G-1f aaacgaaaacgacaaaccgcagtatctttccgacg
aaaacgtcggaaagatactgcggtttgtcgttttc
vacl-G-1f aaacagatcagcaagggcgttctgacccgttagag
aaaactctaacgggtcagaacgcccttgctgatct
yajG-G-1f aaacttacactgccacagcaggatccaagcectgag
aaaactcaggcttggatcctgctgtggcagtgtaa
ybaY-G-1f aaacacaacctgctatccagcaaccgaatgtctcg
aaaacgagacattcggttgctggatagcaggttgt
ybeU-G-1f aaaccccatcacticttcgtttcgggaattggacg
aaaacgtccaattcccgaaacgaagaagtgatggg
ybgF-G-1f aaactgctcaggcaccaatcagtagtgtcggeteg
aaaacgagccgacactactgattggtgcctgagca
VbiS-G-1f aaaccttatcctctgccaaccgacgggagtcgecg
aaaacggcgactcccgtcggtiggcagaggataag
ycdO-G-1f aaaccggataagcagtgcgaaccgatgaccattag
aaaactaatggtcatcggttcgcactgcttatccg
ycel-G-1f aaaccatccagcaccttggctatagctggttatag
aaaactataaccagctatagccaaggtgctggatg
yCIM-G-1f aaacgcgctggcgatgtttctcgcecgggtgtgtgg
aaaaccacacacccggcgagaaacatcgccagege
JCIR-G-1f * aaactacaatcagtgctaacgcggggacaaatctg
aaaacagatttgtccccgegttagcactgattgta
VCR-G-2r aaacgcgttgactgaacttcgaccgccgcaaageg
aaaacgctttgcggcggtcgaagttcagtcaacgc
ydeL-G-1f * aaacttgcgaaagttgcagctttatgcggcttatg
aaaacataagccgcataaagctgcaactttcgcaa
ydeL-G-2r aaaccccaacgtaaaacaggtttacctgtagccgg
aaaaccggctacaggtaaacctgttitacgttggg
ydgH-G-1f * aaacccctcctggegtecggceactgctttctgctag

aaaactagcagaaagcagtgccgacgccaggaggg




aaaccggcagcggttaaaccttitgaccgtgtagg

ydgH-G-2f
aaaacctacacggtcaaaaggtttaaccgctgccg
yfeY-G-1f aaactcgtcagttaactggtctgccgcetaaccegg
aaaaccgggttagcggcagaccagttaactgacga
yigL-G-1f aaacgaccacggcgtggagcacttccgttggtagg
aaaacctaccaacggaagtgctccacgecgtggte
ygdI-G-1f aaaccaccaatgacggacgtaccatcgtctctgag
aaaactcagagacgatggtacgtccgtcattggtg
ygdR-G-1f aaacgaccaaagatggccgtatgattttgaccgag
aaaactcggtcaaaatcatacggccatctttggtc
YOQE-G-1f aaacccctggcggcattaatgggtattagcgggag
aaaactcccgctaatacccattaatgccgecaggg
yggG-G-1f aaacaagccctgagcgatcaggcatgtcaggagag
aaaactctcctgacatgcctgatcgcetcagggcett
YOIW-G-1f aaacggcaacgcaaagtcaggccggaggattccag
aaaactggaatcctccggcctgactttgegttgec
yheN-G-1f aaactcttgaagcaatcgggaccgtatctgtaagg
aaaaccttacagatacggtcccgattgcticaaga
yhid-G-2r aaacggcgaatttcaacacgatcgctgggacgctg
aaaacagcgtcccagcgatcgtgttgaaattcgcec
yiaD-G-1f aaacctgctatcggcgcaggtctgggctctctcgg
aaaaccgagagagcccagacctgcgecgatagcag
YifL-G-1f aaacattacttactctcttcagcctgacgggctgg
aaaaccagcccgtcaggctgaagagagtaagtaat
yiel-G-1f aaacgcaactggctttccgggcaacacggagaagg
aaaaccttctcegtgttgcccggaaagccagttge
yNeD-G-1f aaacccgagctggatacgccagcagcagtaagegg
aaaaccgcttactgctgctggegtatccagcetcgg
VNCE-G-1f aaacttcatcgcgectgegtggttcattactgttg
aaaacaacagtaatgaaccacgcaggcgcgatgaa
yraM-G-1f aaacccgatcagtccactgcttatatgcagggtag
aaaactaccctgcatataagcagtggactgatcgg
yraP-G-1f * aaacgtgtcggcacccaggtggacgatggtacccg
aaaacgggtaccatcgtccacctgggtgccgacac
yraP-G-2f aaacaagaagcgcgcattaatgtaacggcctatcg
aaaacgataggccgttacattaatgcgcgcttett
yrbC-G-1f aaactcgctttgctggtgattgcacctctgagtgg

aaaaccactcagaggtgcaatcaccagcaaagcga




Supplementary table 3. Donor DNAs.

Donor DNA ID

Sequence (5'-3")

ompF 5'G-120-A30

gtcggtctgcattatttctccaagggtaacggtgaaaacagttacggtggcaatggctaagaaactcaaatcaattccgatctgaccg
gttatggtcagtgggaatataacttccagggt

ompF 5'G-120-A30 R

accctggaagttatattcccactgaccataaccggtcagatcggaattgatttgagtttcttagecattgccaccgtaactgttttcacegtt
acccttggagaaataatgcagaccgac

ompF 5'G-70-A30

agggtaacggtgaaaacagttacggtggcaatggcagggtaactaagaaaacagttacggtggcaatgge

ompF 5'G-70-A100

gcaatggcgacatgacctatgcccgtcttggttaaaacaaaacgcegtctggeattcgegggtcttaaata

ompF 5'G-120-A100

ggtaacggtgaaaacagttacggtggcaatggcgacatgacctatgccegtctiggttaaaacaaaacgegtctggeattcgegggt
cttaaatacgctgacgttggttctttcgattac

ompF 5'G-120-A100 R

gtaatcgaaagaaccaacgtcagcgtatttaagacccgcgaatgccagacgcgttttgtittaaccaagacgggcataggtcatgtc
gccattgccaccgtaactgttttcaccgttace

ompF 5'G-70-A500

gcgacatgacctatgcccgtctiggttitaaataaggctactggtctgaagtacgacgcgaacaacatct

ompF 5'G-120-A500

ggtgaaaacagttacggtggcaatggcgacatgacctatgcecgtettggttttaaataaggctactggtctgaagtacgacgegaac
aacatctacctggcagcegaactacggtgaaac

ompF 5'G-120-A500 R

gtttcaccgtagttcgctgccaggtagatgttgticgcgtegtacttcagaccagtagccttatttaaaaccaagacgggcataggtcat
gtcgccattgccaccgtaactgttttcacce

ompF 3'1-120-A30

gttctgttagttgcgcaataccagttcgatttcggtctgegtecgtecategcttacacctaagatgttgatctggtgaactactttgaagtg
ggtgcaacctactacttcaacaaaaac

ompF 3'1-120-A30 R

gtttttgttgaagtagtaggttgcacccacttcaaagtagttcaccagatcaacatcttaggtgtaagcgatggacggacgcagaccga
aatcgaactggtattgcgcaactaacagaac

ompF 5'G-120-A1089

gacagaacttattgacggcagtggcaggtgtcataaaaaaaaccatgagggtaataaatatagcacacctctttgttaaatgccgaa
aaaacaggactttggtcctgttttttttatacc

ompF 5'G-120-A1089 R

ggtataaaaaaaacaggaccaaagtcctgttitttcggcatttaacaaagaggtgtgctatatttattaccctcatggttttttttatgacac
ctgccactgccgtcaataagttctgte

fecA B-70-A30

atcagtatgccgcacacagcggatttaccctctagtityacgccagcectgacgegcggcaagcagageaa

fecA B-120-A30

tttccgcettttgctgcacaggttaatatcgcaccgggatcgetcgataaagegctcaattaattgacgecagectgacgecgeggeaag
cagagcaacggcctgcacggcgattacgacgt

fecA B-120-A30 R

acgtcgtaatcgecgtgcaggcecgttgetctgettgccgegegtcaggetggegtcaattaattgagegctttatcgage
gatcccggtgcgatattaacctgtgcagcaaaagcggaaa

fecA B-120-A100

ccgggatcgetcgataaagegctcaatcagtatgccgcacacageggatitaccctctaataataaaaccgctgggaaataacage
tggacgctggagcccgegeccgcaccaaaagaag

fecA B-120-A100 R

cttctittggtgcgggegegggcteccagegtecagctgttatticccageggtittattattagagggtaaatcegetgtgtgeggeatact
gattgagcgctttatcgagcgatccegg




fecA B-120-A500

ccgggatcgcetcgataaagegctcaatcagtatgccgcacacageggatttaccctctaataaggtacgeggtggtggtgeggtgeg
ttacggaccgcagagcgtgggeggegtggtgaa

fecA B-120-A500 R

ttcaccacgccgcccacgctctgcggtcegtaacgcaccgcaccaccaccgegtaccttattagagggtaaatcegetgtgtgegge
atactgattgagcgctitatcgagcgatcccgg

fecA B-120-A2325

ctitttacccttctegttcgactcatagctgaacacaacaaaaatgatgatggggaaggtigtgttaacgeccggcettgecgggcttitag
ctggaatgtgattatgttggcatttatce

fecA B-120-A2325 R

ggataaatgccaacataatcacattccagctaaaagcccggcaagcecgggcegttaacacaaccttccccatcatcatttttgttgtgtt
cagctatgagtcgaacgagaagggtaaaaag

agagggtattaataatgaaagctactaaactggtataagcaggttgctccagcaacgctaaaatcgatca

Ipp B-70-A30
tgatcgattttagcgttgctggagcaacctgcttataccagtttagtagctttcattattaataccctct
Ipp B-70-A30 R gatcg gcgtigetggag g gtttagtag
cgctacatggagattaactcaatctagagggtattaataatgaaagctactaaactggtataagcaggttgctccagcaacgctaaa
Ipp B-120-A30 atcgatcagctgtcttctgacgttcagactctg

Ipp B-120-A30 R

cagagtctgaacgtcagaagacagctgatcgattttagcgttgctggagcaacctgcttataccagtttagtagctttcattattaatace
ctctagattgagttaatctccatgtagceg

Ipp B-120-A237

aactttgtgtaatacttgtaacgctacatggagattaactcaatctagagggtattaatatagtacctgtgaagtgaaaaatggcgcaca
ttgtgcgccattitttttgtctgcegtita

Ipp B-120-A237 R

taaacggcagacaaaaaaaatggcgcacaatgtgcgccatttttcacttcacaggtactatattaataccctctagattgagttaatctc
catgtagcgttacaagtattacacaaagtt

agp-70-A30 tatcagctacagcaagtgctcatgatgagctaaagtgtgctggagcagtcgacgcecgaataaatggecag
agp-70-A30 R ctggccatttattcggcgtcgactgctccagcacactTTAgctcatcatgagcacttgcetgtagcetgata
ais-70-A30 ggactgggtactcatgccgcctggagtagctaagccagactggcacagcageaccceggttgtegttttgt
ais-70-A30 R acaaaacgacaaccgggtgctgctgtgccagtctggcttagctactccaggeggcatgagtacccagtec
artl-70-A30 acagctgccgaaaccattcgttttgctacctaagcaaacaaccagatcgttggttttgacgtcgacctgg
Artl-70-A30 R ccaggtcgacgtcaaaaccaacgatctggttgtitgcttaggtagcaaaacgaatggtttcggcagctgt
bglX-70-A30 ctgcttaagaaaatgacagttgatgagaaataagataatccgaaagaggcgatccgcgagatgatcaaag
bglX-70-A30 R ctttgatcatctcgcggatcgcctctttcggattatcttatttctcatcaactgtcattttcttaagcag
CirA-70-A30 ggcgaaacgatggttgtcactgcatcttcctaaatcagcgtcattacccaggaagacctgcagcgaaaac
CirA-70-A30 R gttttcgctgcaggtcttcctgggtaatgacgctgattitaggaagatgcagtgacaaccategtitcgec
degP-70-A30 agactgaaatacatgaaaaaaaccacattataagcgttatctccgctetctgcaacggeggctgagac

degP-70-A30 R

gtctcagccgcecegttgcagagagcggagataacgcttataatgtggtttttitcatgtatttcagtct

degQ-70-A30

ataatgaaaaaacaaacccagctgttgagttaagcgtcatttcaggcecgtcgegtcgattccaggecagg




degQ-70-A30 R

cctggectggaatcgacgcgacggectgaaatgacgcttaactcaacagcetgggtttgtittttcattat

dsbA-70-A30

actaccctggaaaaaccggtagcetggegegtaacactgctatcagtitgaagaagttctgcatatttctg

dsbA-70-A30 R

cagaaatatgcagaacttcttcaaactgatagcagtgttacgcgccagctaccggtttttccagggtagt

dsbC-70-A30

gcggcgttttcaggttitgctcaggctgattaaatcaaaagcagcgatattcageccgegeccgtagetg

dsbC-70-A30 R

cagctacgggcgcgggctgaatatcgetgctitigatttaatcagectgagcaaaacctgaaaacgcecgc

ecnB-70-A30

ctataggcaaacataaataacattacctaataagcgatctttictgttctggtgctticaacagtattaa

ecnB-70-A30 R

ttaatactgttgaaagcaccagaacagaaaagatcgcttattaggtaatgttatttatgtttgcctatag

eco-70-A30 gaaagcgtccagccactggaaaaaatcgcgtaacaggtgattcagttaaccccgcaagaagatgaatcta
eco-70-A30 R tagattcatcttcttgcggggttaactgaatcacctgttacgcgattttttccagtggcetggacgctttc
fadL-70-A30 attgaggttatggtcatgagccagaaaacctaagcacttatctccacccaggcectggtcggceaggcttic

fadL-70-A30 R

gaaagcctgccgaccaggectgggtggagataagtgcttaggtittctggctcatgaccataacctcaat

fepA-70-A30

actcctgtttcacatgacgatactattgtctaagtttcgaccatcaccgcagatgaaatccgcaaaaacc

fepA-70-A30 R

ggtttttgcggatttcatctgcggtgatggtcgaaacttagacaatagtatcgtcatgtgaaacaggagt

fhuA-70-A30

aaaactgctcagccaaaacactcactgcgttaatctgtttatgcacaggcagceggtigaaccgaaagaag

fhuA-70-A30 R

cttctitcggttcaaccgctgcctgtgcataaacagattaacgcagtgagtgttttggctgagceagtttt

fkpA-70-A30

gctacaactgctgacagcaaagcagcgttctaagcttcgetgggtegttacatggaaaactctcttaaag

fkpA-70-A30 R

ctttaagagagttttccatgtaacgacccagcgaagcttagaacgctgctttgctgtcagcagttgtage

glnH-70-A30 gccttcgticegtitgaatttaaacagggcetaagetgecatcgctaaagagcetgaagcetggattacgaac
gInH-70-A30 R gttcgtaatccagcttcagctctttagcgatggcagcttagecctgtttaaattcaaacggaacgaagge
glpQ-70-A30 aatggcatgaaattgacgctgaaaaacctttaaagcagtgcaatggcggcggacagcaacgaaaaaatag
4lp0-70-A30 R ctattttttcgttgctgtccgecgcecattgcactget TTAaaggtttttcagegtcaatttcatgecatt
gltl-70-A30 ttggatatgcaattacgtaaacctgccatataacaggcagatgacgccgecccggeagegggeagtacge
hisJ-70-A30 ctggttctggccttctccagegeaactgcgtaaaccgacccgacctatgcgecatttgaatcaaaaaatt
hisJ-70-A30 R aattttttgaticaaatggcgcataggtcgggtcggtitacgcagtigcgctggagaaggccagaaccag
hipA-70-A30 tgggatggtaaggagtitatigtgaaaaagtaaacttctgctcaggcggctgacaaaattgcaatcgtca
kpsD-70-A30 acaggagccgcgccgcttaccggtattctgtaattcgacaataccccgecgeccgeaccgecggtggtea
lamB-70-A30 tatgcacgttccggtattggttggacaggttaagctcaaagtaaataccgtcttggcaacgaatgtgaaa




lamB-70-A30 R

tttcacattcgttgccaagacggtatttacttigagcttaacctgtccaaccaataccggaacgtgcata

malE-70-A30 gctctcgccaaaatcgaagaaggtaaactgtaactcgctgaagtcggtaagaaaticgagaaagataccg
malM-70-A30 caaaacaccagcgacgcgccagccattccataagatcaatctaaaacccagaccacccaactggegaccg
malM-70-A30 R cggtcgccagttgggtggtctgggttttagattgatcttatggaatggctggcegcegtegetggtgtttig
mdoG-70-A30 acatcttcaagctgggctttcagtattgattaaaaaggctacgagacgcccaaaagcaacttgecctecg
mipA-70-A30 gtttacccagtaccggtaatcaactatgaataatactacctgtggaatgacgcaacggataaactttcaa
MipA-70-430 R ttgaaagtttatccgttgcgtcattccacaggtagtattattcatagttgattaccggtactgggtaaac
mItA-70-A30 tccaaaccaaccgatcgcggacagcaatattaaaaccagccagatgccgttiggcgegecgattaacgecg
mitA-70-A30 R cggcgttaatcggcgcegcecaacggceatctggetggttttaatattgetgtccgegateggttggtttgga
mitE-70-A30 aaagccggtgcagcctggggcgtcgatccataaggtaatccgaacgcggtgagtaaatcgaatgccattg
HE-70-A30 R caatggcattcgatttactcaccgcegttcggattaccTTAtggatcgacgccccaggctgcaccggcttt
nipB-70-A30 cgtcaggtcagtggtgatgaagcctacctgtaaggaatgattttgccggtgacctccggtgattatgcaa
nipB-70-A30 R ttgcataatcaccggaggtcaccggcaaaatcattccTTAcaggtaggcttcatcaccactgacctgacg
nlpD-70-A30 acttcaaatccaccggcaccggtcagctcctaattgattacgccgecgecgaaaatggggacgacgticta
nlpD-70-A30 R tagacgtcgtccccattttcggcggeggcegtaatcaattaggagcetgaccggtgeecggtggatitgaagt

nmpC_1-70-A30

atggcgatgtctgctcaggcagctgaaatttaaaaagttaatgccaagcactacttitcctctaacgatg

nmpC_1-70-A30 R

catcgttagaggaaaagtagtgcttggcattaactttitaaatttcagctgcctgagcagacatcgecat

ompX-70-A30

gcactggccgcagttctggetttcaccgcataaggttacgcacagagcgacgctcagggcecaaatgaaca

ompX-70-A30 R

tgttcatttggccctgagegtcgctetgtgegtaaccttatgcggtgaaagccagaactgcggecagtge

oppA-70-A30

ctggctgcgctaatggcagggaatgtcgcgtaagaaaaacaaacactggtacgtaacaatggttcagaag

OppA-70-A30 R

cttctgaaccattgttacgtaccagtgtitgtitttcttacgcgacattccctgccattagcgcagecag

0osmE-70-A30

aacaagaatatggcaggaattctgagtgcataatatgatcgtaccaaagaccagtttgtacagcctgtgg

0smE-70-A30 R

ccacaggctgtacaaactggtctttggtacgatcatattatgcactcagaattcctgccatattcttgtt

pal-70-A30 ggaatcattgaaatgcaactgaacaaagtgtaaattgcggcatgttcttccaacaagaacgccagcaatg
pal-70-A30 R cattgctggcgttcttgttggaagaacatgccgcaatttacactttgttcagttgcatttcaatgattcc
phoE-70-A30 gcatctgcatccgtacaggccgcagaaatataaaaagttaaagccatgcattatatgagtgataacgaca
potD-70-A30 aggtaacacaggggacgttaaatgaaaaaataactgggcatgagcgcecgcetcacgccgatgacaacaaca




potD-70-A30 R

tgttgttgtcatcggcgtgageggegctcatgeccagttattttticatttaacgtcccctgtgttacct

ppiA-70-A30 gctctttctcccgcagcaatggcagcgaaataaaacatcgaactggagcetggataaacaaaaagcgcecag
ppiA-70-A30 R ctggcgctttttgtttatccagctccagticgatgttttatticgctgccattgctgcgggagaaagagce
prc-70-A30 gtaagtgagcgcgtaacgtcgegcttcacctaattttcggccaaaatctttgaccgctacctgaatctge
gcagattcaggtagcggtcaaagattttggccgaaaattaggtgaagcgcgacgttacgcgctcacttac
prc-70-A30 R
proX-70-A30 cagagcaccatcactgaagaaaccttccagtaatataccgtcaacaaacccagcgaagtagattacaacg

proX-70-A30 R

cgitgtaatctacttcgctgggtttgttgacggtatattactggaaggtitcticagtgatggtgctetg

rcsF-70-A30 atcatacattgaggaaatactatgcgtgcttaatgttccatgttaagcagatcccctgtcgaacccgttc
ripA-70-A30 gcatgtacaagcgatgatggtcagcaacagtaacccatagttgaaattagcggggceggacccgcegtttcg
slp-70-A30 aataaccaacctgatattcaaaaaagtttttaacaacaagcgcgctttggtgggaaggttatcaacgtta
taacgttgataaccttcccaccaaagcgcgcttgttgttaaaaacttttttgaatatcaggttggttatt
slp-70-A30 R
slyB-70-A30 atggcaccatcgttaacgtacgtccggtacagtaagcaattggcggtgctgttcttggtggtttcctggg
cccaggaaaccaccaagaacagcaccgccaattgcttactgtaccggacgtacgttaacgatggtgccat
slyB-70-A30 R
smpA-70-A30 tccgccagcaaccaggtcatgaaggtgtaactcagtaagtgttgaccaatattgataacaaacctgegct
SurA-70-A30 tgaagaactggaaaacgctgcttctcggtatcgectaagtagtcgataaagtcgcagecgtcgtcaataa
tolB-70-A30 catcagttctgcatgctgaagtccgcattgtgatctaagttgttcctttccagtgggeggggcectggtge
caccaggccccgceccactggaaaggaacaacttagatcacaatgcggacttcagcatgcagaactgat
t0IB-70-A30 R g ag g ggaaagg g gcag gcaigcag gatg
tolC-70-A30 atcgtgatgctgcctttgaaaaaattaatgaagcgtaagcagattacacctatagcaacggctaccgega
tsx-70-A30 cgctctcttcgtcttttactgtcaacgcagcttaatggcaccagagcegttaacgttgtcggaagctatca
tgatagcttccgacaacgttaacgctctggtgccattaagctgegttgacagtaaaagacgaagagageg
tsx-70-A30 R
vacJ-70-A30 cgcttctggtggggtgtgcgagttccggtacataaticaaccgcaccatgtacaacttcaacttcaatgt

vacJ-70-A30 R

acattgaagttgaagttgtacatggtgcggttgaattatgtaccggaactcgcacaccccaccagaagceg

yajG-70-A30

caaaaccgccaacaactattgaagtttccccgacgtaaggcatcaccgtaagcattaatggtgccgatca

yajG-70-A30 R

tgatcggcaccattaatgcttacggtgatgccttacgtcggggaaacttcaatagttgttggeggtittg

ybaY-70-A30

cggctgcaaatacgtctatitcagcaacacaataaaccgtctggatccggcagaaagtcgcactgecgec

ybaY-70-A30 R

ggcggcagtgcgactttctgccggatccagacggtttattgtgtigctgaaatagacgtatttgcagecg

ybcU-70-A30

acaaaccgacagcagtaacaccaaaggaaaccatctaagagaaaactgttgatgcagccaaaatttgtgg




ybgF-70-A30

tactggttggtatagcggeccectgggecgctttitaatcggtcgaagaccgegtcactcaacttgageg

ybgF-70-A30 R

cgctcaagttgagtgacgcggtcttcgaccgattaaaaagcggeccagggggecgetataccaaccagta

ybiS-70-A30 ctgttgtcggcttttgcagtaccgcctctgcggtataagtiggtcagaatcaggtgatcaccattcctga
ycdO-70-A30 acgccgctgatgtgccgcaggtcaaagtgaccgtgtaagttaacgccgggaaaacacagttcattattca
ycel-70-A30 acaaagaaggtcagcacgcctttgttaatttccgctaaacctttaaagatttcgacggtacttitacctt
ycfM-70-A30 tgacaaaaatgagtcgctacgccttgattacctaacaacgtgaacctgcaccggtagaagaagtgaaacc
ycfR-70-A30 gctgcggcegattttaagctccatgtcattttaagaaggccaacaaaaagtcggtacaatcagtgctaacg

ycfR-70-A30 R

cgttagcactgattgtaccgacttittgttggccttcttaaaatgacatggagcttaaaatcgcecgeage

ydcL-70-A30

ttaaacaattactctgatitaaaagaaacataagacccgagtttitgatcaaagcaaatatgacagcatcg

ydcL-70-A30 R

cgatgctgtcatatttgctttgatcaaaactcgggtcttatgtttcttttaaatcagagtaattgtttaa

ydgH-70-A30

aacgcagcaacagaactgacaccggagcaataaggtcgttitaatgctattggcgaagcggtgaaagcecg

ydgH-70-A30 R

cggctttcaccgcticgccaatagcattaaaacgaccttattgctccggtgtcagtictgttgetgegtt

yfeY-70-A30

ctatgccgttgatgctgaccggctgttccacgatgtaaaactggtttgggtcgtccaccaaagtgagega

yfeY-70-A30 R

tcgctcactttggtggacgacccaaaccagttttacatcgtggaacagccggtcagcatcaacggeatag

yfgL-70-A30

ccccattgccaaccgttgaaaaccagtttacgccgtaaattggcaacttctattccaatcttcatcegge

yfgL-70-A30 R

gccggatgaagattggaatagaagttgccaatttacggegtaaactggttttcaacggttggcaatgggg

ygdI-70-A30 agcgcctgttccggticgaactatgtgatgtaaaaaccacagactgataacgataccggtatgatttcgt
ygdI-70-A30 R acgaaatcataccggtatcgttatcagtctgtggtttitacatcacatagttcgaaccggaacaggcegct
ygdR-70-A30 ctgtttccgggtgttccagtgattacgtcatggcgtaaaaacctgaaattgatgatgataccgggetggt
YyggE-70-A30 aacacggagagactaacgtgaagtticaaagttatctaagcagcgcaggctaacgaattgccggatggacc
yggG-70-A30 aggcttacagtttgagtgatgcgcaggtgaaataaagcaaggcgacgattgcgccagccaatagcgaata
ygiw-70-A30 gcagcagagcagggcggtitttctggcccataaccgaacggcagegtaacgactgtagaaagcegcaaaat
yhcN-70-A30 ctgccgactccattgatgctgcacaagcacaaaattaagtggcegtcttcgccaatggatatgcgtgaaat

yhjJ-70-A30 aacggtttacagtggcaagtgctgaccacctaactggttaataccggttcgctcgccgaaagtacacaac

yhjJ-70-A30 R

gttgtgtactttcggcgagcgaaccggtattaaccagttaggtggtcagcacttgccactgtaaaccgtt

yiaD-70-A30

ctaacccttacaccggcgaacgcgaagcaggtaaataaggcgcgggtatiggtgegctatcttcttcgaa

yifL-70-A30

taatgaaaaacgtgtttaaggcactcactgtataactgaaaggtccgctctatttcccgectgcagataa




ttatctgcaggcgggaaatagagcggacctttcagttatacagtgagtgccttaaacacgtttttcatta

yifL-70-A30 R
yjel-70-A30 agtgccagctgattggtactgcgacaggtaagcaataaggceggttctatgcgcggegcagcaaacgatct
yncD-70-A30 aaaccatgattgtcagtgccgcaccgcaggtggtitaagtggatggcgaggagatgcegectggcaacace

yncD-70-A30 R

ggtgttgccaggcegcatctectegecatccacttaaaccacctgeggtgcggeactgacaatcatggttt

yncE-70-A30

agggagtcgtcatgcatttacgtcatctgttttaatcattgcttgttgcttcatcattcagtacgcagge

yncE-70-A30 R

gcctgegtactgaatgatgaagcaacaagcaatgattaaaacagatgacgtaaatgcatgacgactccct

yraM-70-A30

cagccctgattttcgccggttgtggcacccatacttaagegcaggctgattctgcecttttatcttcagea

yraM-70-A30 R

tgctgaagataaaaggcagaatcagcctgcgcttaagtatgggtgccacaaccggcgaaaatcagggcetg

yraP-70-A30

agcgcattgtcgaaagacgaacagattaagtaagtgctgctggttgggcagtcaccaaatgctgaacttt

yrbC-70-A30

aggagaaccgacgcatgtttaaacgtttaatgatgtaagcaaccgcggcagaccagaccaatcegtataa

yrbC-70-A30 R

ttatacggattggtctggtctgccgeggttgcttacatcattaaacgtttaaacatgegtcggttctect




Supplementary table 4. List of target genes.

NCBI Accession Gene

number name Annotation (according to Keio collection)

YP_002998847.1 agp periplasmic glucose-1-phosphatase/inositol phosphotase; EC: 3.1.3.10
YP_002999917.1 ais hypothetical protein

YP_002998710.1 artl arginine transporter subunit

YP_002999805.1 bglX periplasmic beta-D-glucoside glucohydrolase; EC:3.2.1.21
YP_002999826.1 CirA ferric iron-catecholate outer membrane transporter

YP_002998025.2 degP serine endoprotease (protease Do), membrane-associated; EC: 3.4.21.107
YP_003000803.1 degQ periplasmic serine endoprotease; EC: 3.4.21.-

YP_003001429.1 dsbA periplasmic protein disulfide isomerase |; EC:5.3.4.1

YP_003000455.1 dsbC protein disulfide isomerase II; EC:5.3.4.1

YP_003001706.1 ecnB entericidin B membrane lipoprotein

YP_002999876.1 eco ecotin precursor, serin protease inhibitor

YP_003000008.1 fadlL long-chain fatty acid outer membrane transporter; EC:3.1.1.35
YP_003001839.1 fecA ferric citrate outer membrane transporter; Fe(3+) dicitrate transport protein
YP_002998390.1 fepA iron-enterobactin outer membrane transporter

YP_002998014.1 fhuA ferrichrome outer membrane transporter

YP_003000904.1 fkpA FKBP-type peptidyl-prolyl cis-trans isomerase (rotamase); EC:5.2.1.8
YP_002998634.1 ginH glutamine ABC transporter periplasmic protein

YP_002999904.1 glpQ periplasmic glycerophosphodiester phosphodiesterase; EC:3.1.4.46
YP_002998459.1 gltl glutamate and aspartate transporter subunit

YP_002999973.1 hisJ histidine/lysine/arginine/ornithine transporter subunit

YP_002998040.1 hipA periplasmic chaperone

YP_003000530.1 kpsD KpsD protein

YP_003001597.1 lamB maltoporin precursor

YP_002999435.1 Ipp murein lipoprotein

YP_003001595.1 malE maltose ABC transporter periplasmic protein

YP_003001598.1 malM maltose regulon periplasmic protein

YP_002998885.1 mdoG glucan biosynthesis protein, periplasmic

YP_002999534.1 mipA scaffolding protein for murein synthesizing machinery; MipA family protein
YP_006094274.1 mitA membrane-bound lytic murein transglycosylase A; EC:3.2.1.-
YP_002999004.1 mitE lytic murein endotransglycosylase E; EC:2.4.99.-

YP_003000108.1 nipB lipoprotein

YP_003000328.1 nlpD predicted outer membrane lipoprotein

YP_006094171.1 nmpC_1 | pseudogene

YP_002998775.1 ompF outer membrane porin la (la;b;F)

YP_002998637.1 ompX outer membrane protein X

YP_002999051.1 oppA oligopeptide transporter subunit

YP_002999491.1 osmE DNA-binding transcriptional activator; osmotically inducible lipoprotein
YP_002998534.1 pal peptidoglycan-associated outer membrane lipoprotein
YP_002998104.1 phoE outer membrane phosphoporin protein E

YP_002998956.1 potD spermidine/putrescine ABC transporter periplasmic substrate binding protein
YP_003000921.1 ppiA peptidyl-prolyl cis-trans isomerase A (rotamase A); EC:5.2.1.8
YP_002999582.1 prc carboxy-terminal protease for penicillin-binding protein 3; EC:3.4.21.-
YP_003000272.1 proX glycine betaine transporter subunit




YP_002998059.1 rcsF predicted outer membrane protein, signal
YP_002998440.1 ripA rare lipoprotein A
YP_003001057.1 slp outer membrane lipoprotein
YP_002999403.1 slyB outer membrane lipoprotein
YP_003000242.1 SmMpA small membrane lipoprotein assembly factor BamE
YP_002997923.1 SurA peptidyl-prolyl cis-trans isomerase (PPlase); EC:5.2.1.8
YP_002998533.1 tolB translocation protein TolB precursor
YP_003000618.1 tolC outer membrane channel precursor protein
YP_002998220.1 tsx nucleoside channel, receptor of phage T6 and colicin K
YP_003000011.1 vacJ predicted lipoprotein
YP_002998246.1 yajG predicted lipoprotein
YP_002998266.1 ybaY predicted outer membrane lipoprotein
YP_002998369.1 ybcU predicted lipoprotein
YP_002998535.1 ybgF hypothetical protein
YP_002998642.1 ybiS hypothetical protein; L,D-transpeptidase YbiS
YP_002998860.1 ycdO hypothetical protein; iron uptake system component EfeO
YP_002998891.1 ycel hypothetical protein
YP_002998939.1 ycfM predicted outer membrane lipoprotein; penicillin-binding protein activator
YP_002998945.1 ycfR hypothetical protein; multiple stress resistance protein BhsA
YP_002999215.1 ydcL predicted lipoprotein
YP_002999366.1 ydgH hypothetical protein
YP_003000071.1 yfeY hypothetical protein
protein assembly complex; lipoprotein component; outer membrane protein
YP_003000141.1 yfglL assembly factor BamB
YP_003000392.1 ygdl hypothetical protein
YP_003000412.1 ygdR hypothetical protein
YP_003000483.1 yggE hypothetical protein
YP_006094285.1 yggG predicted peptidase; putative metalloprotease; EC:3.4.24.-
YP_003000607.1 ygiw hypothetical protein
YP_006094294.1 yhcN hypothetical protein
YP_003001076.1 yhjJ predicted zinc-dependent peptidase
YP_003001100.1 yiaD predicted outer membrane lipoprotein
YP_003001369.1 yifL predicted lipoprotein
YP_003001701.1 yjel hypothetical protein
predicted iron outer membrane transporter; iron complex outermembrane recepter
YP_002999235.1 yncD protein
YP_002999236.1 yncE hypothetical protein
YP_003000723.1 yraM hypothetical protein
YP_003000726.1 yraP hypothetical protein

YP_003000766.1

yrbC

predicted ABC-type organic solvent transporter; phospholipid transport system
substrate-binding protein




Supplementary table 5. List of primers.

ID primer Primer sequence
s001_agp_F cgcaactgtggcagggatagt
s001_agp_R cacttcgagcacgccaccttt
s002_ais_F actggcgctcgctgcaattge
s002_ais_R actggcgctcgctgcaattge
s003_artl_F tctttccgccacagctgccga
s003_artl_R acggcttctacgcgacggaatt
s004_bgIX_F taggaatcgcggtgagtctggce
s004_bgIX R gccccaacctgaccgtcetttg
s005_cirA_F gggctgtgtttgtccgctatttc
s005_cirA_R cgtcagttgtacgccaggcac
s006_degP_F gcgttatctgttaatcgagactg
s006_degP_ R ccttctacgttaatgctgaccac
s007_degQ F tcattcaggtacgagagcagg
s007_degQ_R ttccttccacccgtacgctca
s008_dsbA _F ggtaaacagtacactaccctgg
s008_dsbA_R tgagtcagatctttgcccagg
s009_dsbC_F ctttgttagcggcgttttcagg
s009_dsbC_R agccgtgccgctaacgtcata
s010_ecnB_F tctceegcegcetgecagcetaat
s010_ecnB_R cacgcgtggtgttgcaggcag
sO011 eco F acctgcagtattgtttgccgc
sO011_eco_R ttcccgccgagacgatgcaa
s012_fadL_F cctacacttcgegctcctigtt
s012_fadL_R tgcgccttcccctgaataagce
s013 fepA F cattccetggccttgttggtc
s013_fepA_R tggcatggtacggatgatctc
s014_fhuA_F gcgcgttccaaaactgctcag
s014_fhuA_R gtgccggtagctgactgtcg
s015 _fkpA F acaatggccgttgccctgcat
s015_fkpA_R tcctgaacaccagcgatcagce
s016_gInH_F tgcggtttcttctcatgcecgce
s016_gIinH_R gcgccagatcgacgtttttgg
s017_glpQ_F ctgcaaaaacgcaacggaggc
s017_glpQ_R agataatccgctccctgcgca
s018 gltl_F ctcacaacgggtatccatgcg
s018 gltl_R ctgaagattcacggtgaccgac
s019 hisd_F ctggtgctatcgctctctctg
s019 hisJ R cgcatccagcggattitcgac
s020_hlpA_F aggcgatcaatataagatcgccg
s020_hlpA_R accggttttctgcgctacctg
s021_kpsD_F tactgattgccgcctgtcacg
s021_kpsD_R cgctggtgccgtigaaaagttg
s022_lamB_F tgtctgctcaggcaatggcetg




s022 lamB_R

ggccacgttagtgtcgaaatag

s023_malE_F cgcatcctcgcattatccgca
s023_malE_R gccgcaacctgtgggaatttc
s024_malM_F agcgcgcctggaattagcctt
s024 _malM_R agttcgccaatgtttgccggg
s025_mdoG_F tgcgttggttgagtgctgcag
s025_mdoG_R gtcttcagattgttccagtacgc
s026_mipA F cgtagcgcacgctgaaggtaa
s026_mipA_R gtaaagcggcgaccagtaagc
s027_mltA_F gaaaggacgttgggtaaagtacc
s027_mitA_R cagacgcggtgacgaattacg
s028 miltE_F catgactatacgaacccgccg
s028 mltE_R cacgtccggaggttgaagctt
s029 nlpB_F ctggcaaaggttgcgggtgtt
s029 nlpB_R atgtccagcgccttaccgaca
s030_nlpD_F gcccaaaattcaccgttcgec
s030_nIpD_R ggctgctgtaccggctgaatt

s031 nmpC 1 F

ggcaatttctgctgtagctgea

s031_nmpC_1 R

gaccgaaaccagtcagttgatc

s032_ompX_F gcatgtctttcagcactggcc
s032_ompX_R gcagtacggcttttctcggtg
s033_oppA_F agagaagtttagtagcagctggc
s033_oppA_R tcgctgaccagtaagccticaaa
s034_osmE_F gaacaagaatatggcaggaattctg
s034_osmE_R caggatgtaggtctggcaagta
s035 _pal_F caggtcaaattccctgectgg
s035 pal_R ttcgcatccataccagtgccg
s036_phoE_F aagagcactctggcattagtggt
s036_phoE_R ccataaccagtcagttgatcgttaa
s037_potD_F tgatggttattgccagccagctt
s037_potD_R ccggtttctttggtgaactgttc
s038 _ppiA_F gatggctgctgttttcgctcttt
s038_ppiA_R aagccaggaatgacgcggtga
s039 prc_F cgcgtgctgatcaaattccgg
s039_prc_R tcgcgaactgticaacatcgctt
s040_proX_F acttttgctgccgatctgccg
s040_proX_R ttcacggcggtgaaggttgca
s041 rcsF_F aatatcattcaggacgggcgctt
s041_rcsF_R ttcggttttgcaggctccgcet
s042_rIpA_F atctgcatcgcggcaggaatg
s042_rlpA_R cgagacggatcctgcacgatt
s043_slp_F ggtgcactcatcctcagcctt
s043 slp R cagcgatttctaacaacgtatccg
s044_slyB_F gtcggttgtgttaataacgacacc
s044_slyB_R gttccgccaccaacagtattcc
s045 smpA _F tggcatgacgcaacaacaagttg




s045 smpA R

gttaccactcagcgcaggtttg

s046_surA_F ccacgtaatccgcagtgcgg
s046_surA_R gttgctgcctigcctgagcag
s047_tolB_F ctcatactgtgggcatcagttc
s047_tolB_R cggctgctgtggcagacga
s048_tolC_F cagcaagcacgccttagtaac
s048 tolC_R ggattgagttaactgcagggac
s049 tsx F acattactggcagccggtgc
s049 tsx_R cataaccatagaagtcgaaccag
s050_vacJ_F agcttcgcectgtcggcegctt
s050 vacJ R caaaccgttacgcgccggttg
s051 yajG_F cgttagttgctctgtttatgcttg
s051 yajG_R ggaggcggtcagggtaacg
s052_ybaY_F gttggcggcttgcgcagataa
s052_ybaY_R tgacggtgcatcggctaacg
s053_ybcU_F ctgccgctctggcaatgctta
s053_ybcU_R ccgagcaatccatttacgaatgt
s054_ybgF_F gtcgtgcggtactggtttact
s054_ybgF_R tcagaaagttgttgctggagtty
s055_yhiS F tctcaacccaatggcctgeca
s055_ybiS_R ctccagcggctgagtgttac
s056_ycdO_F cattaacttccgccgtaacgca
s056_ycdO_R cactccagcgccttctggcet
s057_ycel F tcgcgtccctgatgttctcetg
s057_ycel_R gtgattagtatcgacgctggtg
s058_ycfM_F gcgcacaaagtcagactttatct
s058 ycfM_R cgggatcgtcggcaccgag
s059 ycfR _F aacgtaaaaaccctcatcgctgc
s059 ycfR_R gtaatacggaaagattttgcgccc
s060_ydcL_F cggcttattggctctgtctgg
s060_ydcL_R cgacggtttcggtaccggata
s061 ydgH F agcttaagaacaccctcctgg
s061_ydgH_R gtcgacaacataaaaagaggcgg
s062_yfeY F tgcactccaagcaacgttattga
s062_yfeY_R tgcagtggtgtggacgccgt
s063_yfgL F tactgctgccaggactgctttc
s063_yfgL_R gtccgcetgcatagacaacgttgt
s064_ygdl F gactgccgcaattatttctgcct
s064_ygdl R ctgatccagttcgaccatctctt
s065_ygdR_F aacagactattatcataggtgagcc
s065_ygdR_R cttgctgatcgtgataactcacc
s066_yggE_F aagcttgcctccagaggtcct
s066_yggE R gcaagagtggcaatgtctggc
s067_yggG_F tggcaacggtactgaccggtt
s067_yggG_R tgttgcctagcgcattggcaata
s068_ygiW_F taatcgcagtaatggccctgtg




s068_ygiw_R

gaacacgtagagatcgtcagaga

s069_yhcN_F ccactgttgctgcattaagcgta
s069_yhcN_R caccgctacgagcttcagtaat
s070_yhjJ_F gcggtttgctgatgatggcca
s070_yhjJ_R gcgtgactgtaaccgctctgt
s071 yiaD F agtggtgctctggcggtatct
s071_yiaD_R atgtaataacccacgccgccg
s072_vyifL_F cgccttctectgecgatgatag
s072_yifL_R ccgtggattgcgtttgcgtct
s073_yjel_F caacgaattgagtgctgccgg
s073 yjel R ccataaatcacgttaccgcccatt
s074_yncD_F tccgtccgacagaccgttttg
s074_yncD_R aaaccaggcacgctggtcagt
s075_yncE_F caagagcgtaacgatgattacgc
s075_yncE_R cgtaggcacctttacctaccg
s076_yraM_F cgtttgaaagccgcgcegtigt
s076_yraM_R cccggttttaccttctttcacca
sO077_yraP_F tgggtaccaaagccgcaactg
s077_yraP_R ttggcaccgtctacgcccata
s078_yrbC_F cagctgctgcgccaggtaataa
s078 yrbC_R gcggttgctcattcttcaggce

Seqgs-ompF 1F

atgatgaagcgcaatattctg

ompR

gatcggaattgatttgagtttc

ompR2 gaatgccagacgcgttttgtt
ompF-1F gccataacgatcatcctgttac
ompF-4R2 ccgtgcgagcacgtttgtcattg

crispr 2f gctgagacaaatagtgcgat

NeoR gcccagtcatagccgaatag

ompF 3'F cctatgttgactacatcatcaaccagatcg
ompF 3'R cgatctggttgatgatgtagtcaacatagg
FecA F1 ctcgttcgactcatagctgaacacaac
FecA R1 cgtccagcagttgttgcaggcc

FecA F2 gccattcgcectgagcctgctg

FecA F1 ctcgttcgactcatagctgaacacaac
FecA R3 ctctgcggtccgtaacgcaccg
dFecA-seqF caccactgtaaggaaaataattc
dFecA-segqR gccaacataatcacattccag
seqgs-lpp F gcgttcgatgcttctttgagceg

segs-lpp R acgcgtgacgcagtagcggtaaac

Pipel pCAS9-F

ctaacggattcaccactccaagaattggagccaatcaattc

Pipel pCAS9-R

cgaggtgccgccggcttccattcaggtcgaggtggeccgg

pCas-red1F cttcgatcattggaccgctg
pCas-red2F ccattatgattcttctcgct
pCas-red1R tgcgcattcacagttctccg
pCas-red2R acaggagcacgatcatgcgc




redF gccggcggceacctcgcatcgatttattatgacaacttg

redR tggtgaatccgttagtcatcgccattgctccccaa
pipeCRISPR-F tgagcgggactctggggttcgagagctcgcttggactcctgttg
pipeCRISPR-R tggcaattccgacgtctaagaaaccattattatcatgacattaacc

cat\sac-pipeF

acgtcggaattgccataagggcaccaataactgcc

cat\sac-pipeR

ccagagtcccgctcaatcggcattttcttttgeg

I-kanaF

actgccttaaaaaaaattgaacaagatggattgcacgc

I-kanaR gctaaggaagctaaacgccttcttgacgagttcttc
V-crSac F tttagcttccttagctcctgaaaatctcg
V-crSac R tttttttaaggcagttattggtgcecc




Supplementary table6. 30 bp deletion of nine genes in BL21(DE3) wild type using 10ug of
ds-dDNA.

Target gene-
pCRISPR-gDNA

dDNA ID

Efficiency (%)- positive/total

pCRISPR-gDNA
pCRISPR-lamB

lamB-70-A30 ds

10% (1/10)

pal
pCRISPR-pal

pal-70-A30 ds

100% (5/5)

tolB
pCRISPR-t0lB

tolB-70-A30 ds

33% (2/6)

yfeY
pCRISPR-yfeY

yfeY-70-A30 ds

40% (4/10)

yhjJ
pCRISPR-yhjJ

yhjJ-70-A30 ds

10% (1/10)

yifL
pCRISPR-yifL

yifL-70-A30 ds

33% (1/3)

nmpC
pCRISPR-nmpC

nmpC-70-A30 ds

10% (1/10)

yajG
pCRISPR-yajG

yajG-70-A30 ds

50% (1/2)




