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Figure s1. Observed CRISPR-Cas killing activity vs. predicted activity. The results from the killing assays
were compared against the predicted values for the different CRISPR targets (CRTs) used in this study
(table s2).
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Figure s2. Comparison of CRISPR-Cas killing activity with locations in the chromosome using data
generated from the genome-wide study by Guo et al. 2018. a) essential vs. non-essential chromosomal
location. b) genic (coding) vs. intergenic (non-coding) regions. The EcoCyc database (Keseler et al., 2017)
was used to assign gene essentiality. Targets that do not overlap with any coding region (CDS) were

deemed to be intergenic.
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Figure s3. Percentage of bacteria that acquired a mutation inactivating the effect of the antimicrobial. 40
escaper colonies of each experiment from: CRTO (control), CRT6, CRT11, CRT12 and CRT13 after being

exposed to a second round of SpCas9-induced chromosomal break.
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Figure s4. Mutation profile of escaper strains. a) Potentially resistance causative mutations on the plasmid
(terminator, cas9, tractrRNA, origin of replication cloD13, theophyline riboswitch TheoRib) and in the
target region of the chromosome (CRTO and fucl; CRT6 and fadD) for 14 escapers and one control for
CRTO (control), CRT6, CRT11, CRT12 and CRT13. The colors highlight different mutation types: SNPs
are visualised in red; Insertions are represented in yellow, deletions are visualized in blue and complex
rearrangements are depicted in green. b) Overview of the entire mutational landscape across the genome
and plasmid (pCasens3) of CRTO (black), CRT6 (purple), CRT11 (blue), CRT12 (green) and CRT13 (dark
blue). Number of mutations in one locations were counted across the 14 replicates and the control.
Mutational hotspots were further investigated: the genomic regions are diplayed in more detail and
mutations are highlighted by stars. Most chromosomal mutations were located in noncoding regions, close
to insertion elements, in repetitive regions or in regions with homology to the plasmid - suggesting that
they might be read mapping artefacts.



Table s1. Strains and plasmids

Strain

Escherichia coli Top 10

‘ Description

F- mcrA A( mrr- hsdRMS-mcrBC)
®80lacZAM15 A [acX74 recAl
araD139 A( araleu)7697 gall galK
1psL (StrR) endAl nupG

Reference

Thermofisher
Scientific®

Escherichia coli MG1655

Wild-type E. coli MG1655 derived
from E. coli K12

Blattner et. al. 1997

Plasmids ‘ Description Reference
pCaSens3Spec Specr;bacterial cas9; RBStheo; CloDF1 | This study
pCaSens3Kan Kanr;bacterial cas9; RBStheo; CloDF1 | This study

Specr ;bacterial cas9; yeast-like cas9; )
PCaSens6Spec This study

RBSrtheo; CloDF1
pCaSens7Spec Specr;yeast-like cas9; RBStheo; CloDF1 | This study

Cmn; gRNA (5’agttctggcaagegeggtaa
pDual4CRT#0 , & (Sagtictggeaagegces This study

3’) Psap; p15a

Cms; gRNA (5t tatcgataaact
pDual4CRT#1 w8 (5 tggggctatcgataaacteg This study

3’) Psap; p15a

Cm; gRNA (5’cacttcagttctttctcate 3) )
pDual4CRT#3 This study

Psap; p15a

Cmn; gRNA (5’ctacgcgctggataccttca
pDual4CRT#5 ' gRNA - (S'ctacgegergg This study

3’) Psap; p15a

Cm:; gRNA (5’ tgacgactgacttaacgcte
pDual4CRT#6 BRNA (57 rgacgactgacttaacgete | o . rudy

3’) Psap; p15a

Cms; gRNA (5 t tgttett
pDual4CRT#8 ,m 8 (" cgeggatcaaccrgttctte This study

3’) Peap; pl5a

Cm~; gRNA (5cgaactcgcegaccecgacct
pDual4CRT#9 s gRNA. (5'cgaactegegaceecgacet | oo crudy

3’) Psap; p15a

Cm:; gRNA (5 tttgtaggcctgataagac
pDual4CRT#10 BRNA (5" ritglaggectgataagacg | 1 .. crudy

3’) Psap; p15a

Cms; gRNA (5 tcgeat
pDual4CRT#11 ’rn & (5" gacgeggraagegtegeate This study

3’) Peap; p15a

Cm; gRNA (5° tcgeat
pDual4CRT#12 m'; gRNA (5" aagacgegeeageglegeate | . vndy

3’) Psap; p15a

Cm® gRNA(5’ agacgcgccagegtegeate
pDual4CRT#13 BRNAQ' agacgegecagegtegeate | . dy

3’) Psap; p15a




Table s2. Properties of CRTs used in this study.

# Coding vs Killing efficiency| Fredicted gRNA efficiency 2
Cutting Sequence N(:n—l(r'\(gdil:' Essentiality’ |9 eif_{mency

1 1 tggggctatcgataaacteg agg C Non-essential 99.5995 27.2473665 0.87038401
3 1 cacttcagtictttctcatc ggg N Non-essential 99.9958 28.6472928 1

5 1 ctacgegeiggataccttca cgg C Non-essential 84.963 241713112  0.58557906
6 1 tgacgactgacttaacgcte agg C Non-essential 99.9999 28.5569499 0.99163535
8 2 cgcggalcaacctgtictic tgg C Non-essential 99.9984 26.8053636 0.82945997
e 4 cgaactcgegacccegacct tgg C Essential 98.9973 21.661976  0.35324543
10 5 titgtaggectgataagacg cgg N Non-essential 99.9992 27.7691709  0,.1869669
11 10 gacgcggcaagcgtcgcate agg N Non-essential 99.9961 27.4042331 0.88490793
12 25 aagacgcgccagegtcgealc agg N Non-essential 98.9996 27.3034114  0.87557309
13 25 lagglgaaglceclegegga tag C Essential 99.9961 23.9639611  0.56638099

!Essentiality of a gene was based on the information available on Ecocyc.
?The predicted efficiency of the CRTs was determined using the model developed by Guo et al. 2018

3and was scored against the range of values obtained for this dataset.



