
S3 Table: Mapping RB-TnSeq, CRISPRi and Dub-seq screen hits to the 
reported phage resistance data from literature. Each gene in this table is associated 
with an earlier reported data, and whether we see that gene uncovered in our 
genome-wide screen platform. Instances with ‘Yes’, indicate that our screens uncover 
that gene, ‘no’ means, our screens do not uncover that genes and ‘NA’ means the data 
is not applicable for that particular assay. 
 

Phages 
Bacterial 
Strain 

host 
factor function References RB-TnSeq  CRISPRi Dub-seq  

T2 E coli K-12 fadL 
long-chain fatty acid outer 
membrane transporter [1–3] Yes Yes NA 

T2 E coli B ompF outer membrane porin 1a  [1–4] 
yes in 
BL21 NA NA 

T2 E coli B LPS  [1–4] 
yes, in 
BL21 NA NA 

T3 
E coli B 
Berkeley waaC 

LPS biosynthesis enzyme 
ADP-heptose:LPS 
heptosyltransferase 1  [5] 

yes, in 
BL21 & 
K-12 

yes, in 
K-12 NA 

T3 
E coli B 
Berkeley waaG 

LPS biosynthesis enzyme 
lipopolysaccharide 
glucosyltransferase I [5] 

yes, in 
BL21 & 
K-12 No NA 

T3 
E coli B 
Berkeley waaF LPS biosynthesis enzyme [5] 

yes, in 
BL21 & 
K-12 

yes, in 
K-12 NA 

T3 
E coli B 
Berkeley galU 

UTP—glucose-1-phosphate 
uridylyltransferase [6] 

yes, in 
BL21 & 
K-12 no NA 

T4 

E coli K-12 
MG1655/B
W25113 ompC 

outer membrane porin protein 
C  [1–3]; [6–9] Yes Yes NA 

T4 
E coli K-12 
MG1655 

ompC 

with 

LPS  

[1–3];  
[6–9] 
 Yes NA NA 

T4 
E coli K-12 
MG1655 ompR osmolarity response regulator [10] Yes No NA 

T4 
E coli K-12 
MG1655 yrfF Inner membrane protein IgaA [10] Yes yes NA 

T4 
E coli K-12 
MG1655 rfaD LPS biosynthesis enzyme [10] yes no NA 
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T4 
E coli K-12 
MG1655 yfjU 

CP4-57 prophage; conserved 
protein [10] no no NA 

T4 
E coli K-12 
MG1655 rseA anti-sigma factor [10] no no NA 

T4 
E coli K-12 
MG1655 hipB 

DNA-binding transcriptional 
regulator [10] no no NA 

T4 
E coli K-12 
MG1655 lit 

e14 prophage; cell death 
peptidase Lit [11] NA NA 

No (yes 
for T6, 
CEV1 & 
LZ4) 

T4 
E coli B 
Berkeley waaC LPS biosynthesis enzyme [5]  [9] 

yes, in 
BL21 NA NA 

T4 
E coli B 
Berkeley waaG LPS biosynthesis enzyme [5]  [9] 

yes, in 
BL21 NA NA 

T4 
E coli B 
Berkeley waaF LPS biosynthesis enzyme [5]  [9] 

yes, in 
BL21 NA NA 

T4 E coli B galU 
glucose-1-phosphate 
uridylyltransferase [9,12][6] 

Yes , in 
K-12 NA NA 

T4 E coli B LPS  
[1–3]; 
[6–9][13][14] Yes NA NA 

T5 
E coli K-12 
MG1655 fhuA 

ferrichrome outer membrane 
transporter 

[1–3]; 
[6–9][14] Yes Yes NA 

T5 E coli B fhuA 
ferrichrome outer membrane 
transporter 

[1–3]; 
[6–9][14] Yes NA NA 

T6 
E coli K-12 
MG1655 tsx 

nucleoside channel, receptor 
of phage T6 

 [1–3]; 
[6–9][15] 
[16,17] Yes Yes NA 

T6 E coli B tsx  

[1–3]; 
[6–9][15] 
[16,17] Yes NA NA 

T7 
E coli K-12 
BW25113 trxA Thioredoxin A [16–18] Yes no NA 

T7 
E coli K-12 
BW25113 LPS   [6–9][14] Yes NA NA 

T7 
E coli K-12 
BW25113 cmk CML/dCAMP kinase [19] no no NA 

T7 
E coli K-12 
BW25113 

gmhA/lp
cA LPS biosynthesis enzyme [19] Yes NA NA 
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T7 
E coli K-12 
BW25113 gmhB LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 waaC LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 

gmhD/rf
aD/waa
D LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 

gmhE/w
aaE LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 waaF LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 waaG LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 galU LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 waaR LPS biosynthesis enzyme [19] Yes NA NA 

T7 
E coli K-12 
BW25113 rcsA 

DNA-binding transcriptional 
activator RcsA [19] NA NA Yes 

T7 E coli B LPS   [6–9][14] Yes NA NA 

N4 
E coli K-12 
BW25113 nfrA 

bacteriophage N4 receptor, 
outer membrane subunit  [20] Yes yes NA 

N4 
E coli K-12 
BW25113 nfrB 

bacteriophage N4 
receptor,Inner membrane 
subunit [20] Yes Yes NA 

N4 
E coli K-12 
BW25113 nfrC 

UDP-N-acetylglucosamine 
2-epimerase [20] Yes no NA 

N4 E coli K-12  rtn Resistant to N4 [21] NA NA Yes 

lambda 
E coli K-12 
BW25113 acrE 

cytoplasmic membrane 

lipoprotein (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 atpA 

F0F1 ATP synthase subunit 

alpha (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 bamA 

part of the large multi-protein 
BAM complex [10] no no NA 

lambda 
E coli K-12 
BW25113 bglG 

transcriptional 

antiterminator of the bgl 

operon (NCBI) [21,22] [10] no no NA 
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lambda 
E coli K-12 
BW25113 cmk cytidylate kinase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 crp 

DNA-binding 

transcriptional dual 

regulator (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 crr 

glucose-specific PTS system 

enzyme IIA component 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 cyaA adenylate cyclase (NCBI) [21,22][10] Yes no NA 

lambda 
E coli K-12 
BW25113 dnaJ 

chaperone Hsp40, 

co-chaperone with DnaK 

(NCBI) [21,22] [10] Yes no NA 

lambda 
E coli K-12 
MG1655 dnaK 

molecular chaperone DnaK 

(NCBI) [10] Yes no NA 

lambda 
E coli K-12 
MG1655 era 

GTP-binding protein Era 

(NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 fmt 

methionyl-tRNA 

formyltransferase (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 fruR 

DNA-binding 

transcriptional dual 

regulator (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 fucA 

L-fuculose phosphate 

aldolase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 galU 

UTP—glucose-1-phosphate 
uridylyltransferase [10] Yes no NA 

lambda 
E coli K-12 
BW25113 glnD 

PII uridylyl-transferase 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 

gmhA/lp
cA 

phosphoheptose 

isomerase (NCBI) [21,22] Yes no NA 

lambda 
E coli K-12 
BW25113 gmhB hypothetical protein (NCBI) [21,22][10] no no NA 

lambda 
E coli K-12 
BW25113 hflC 

modulator for HflB 

protease specific for phage 

lambda cII repressor (NCBI) [21,22] no no NA 
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lambda 
E coli K-12 
BW25113 hflD hypothetical protein (NCBI) [21,22][10] no no NA 

lambda 
E coli K-12 
BW25113 hflK 

modulator for HflB 

protease specific for phage 

lambda cII repressor (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 ihfA 

integration host factor 

subunit alpha (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 ihfB 

integration host factor 

subunit beta (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 iscS cysteine desulfurase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 kdsA 

2-dehydro-3-deoxyphosph

ooctonate aldolase (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 kdsB 

3-deoxy-manno-octuloson

ate cytidylyltransferase 

(NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 lamB 

maltoporin precursor 

(NCBI)  [10][23] Yes yes NA 

lambda 
E coli K-12 
MG1655 lpcA 

phosphoheptose 

isomerase (NCBI) [10] Yes no NA 

lambda 
E coli K-12 
MG1655 lysS 

lysine tRNA synthetase, 

constitutive (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 malI 

DNA-binding 

transcriptional repressor 

(NCBI) [21,22] Yes no NA 

lambda 
E coli K-12 
MG1655 malK 

fused maltose transport 

subunit, ATP-binding 

component of ABC 

superfamily/regulatory 

protein (NCBI) [10] Yes yes NA 

lambda 
E coli K-12 
BW25113 malT 

transcriptional regulator 

MalT (NCBI) [21,22][10] Yes yes NA 

lambda 
E coli K-12 
BW25113 manZ 

mannose-specific enzyme 

IID component of PTS 

(NCBI) [21,22] no no NA 
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lambda 
E coli K-12 
BW25113 mnmA tRNA-specific 2-thiouridylase [21,22][10] no no NA 

lambda 
E coli K-12 
MG1655 mprA 

DNA-binding 

transcriptional repressor of 

microcin B17 synthesis and 

multidrug efflux (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 mtgA 

monofunctional 

biosynthetic peptidoglycan 

transglycosylase (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 nadD 

nicotinic acid 

mononucleotide 

adenyltransferase (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 nirD 

nitrite reductase small 

subunit (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 nlpI hypothetical protein (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 nrdR NrdR transcriptional repressor [10] no no NA 

lambda 
E coli K-12 
BW25113 nusB 

transcription 

antitermination protein 

NusB (NCBI) [21,22] no yes NA 

lambda 
E coli K-12 
BW25113 pabA 

para-aminobenzoate 

synthase component II 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 pdxH 

pyridoxamine 5'-phosphate 

oxidase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 pepA 

leucyl aminopeptidase 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 pgi 

glucose-6-phosphate 

isomerase (NCBI) [21,22] yes no NA 

lambda 
E coli K-12 
BW25113 pgm 

phosphoglucomutase 

(NCBI) [21,22] yes no NA 

lambda 
E coli K-12 
BW25113 phoU 

negative regulator of 

PhoR/PhoB [21,22] no no NA 
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two-component regulator 

(NCBI) 

lambda 
E coli K-12 
MG1655 prmC 

N5-glutamine 

S-adenosyl-L-methionine-d

ependent 

methyltransferase (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 ptsI 

PEP-protein 

phosphotransferase of PTS 

system (enzyme I) (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 purB 

adenylosuccinate lyase 

(NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 rfaH 

transcriptional activator 

RfaH (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 rimI 

ribosomal-protein-alanine 

N-acetyltransferase (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 rimP conserved protein (RefSeq) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 rlmE 

23S rRNA U2552 ribose 

2'-O-methyltransferase, 

SAM-dependent (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 rluD 

23S rRNA pseudouridine 

synthase (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 rnpA ribonuclease P (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 rnt ribonuclease T (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 rpoZ 

DNA-directed RNA 

polymerase subunit omega 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 rsgA 

ribosome small 
subunit-dependent GTPase A [10] no no NA 

lambda 
E coli K-12 
BW25113 rstA 

DNA-binding response 

regulator in 

two-component regulatory 

system with RstB (RefSeq) [21,22] no no NA 
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lambda 
E coli K-12 
MG1655 rusA 

DLP12 prophage; 

endonuclease RUS (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 spr 

predicted peptidase, outer 

membrane lipoprotein 

(NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 srmB 

ATP-dependent RNA 

helicase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 sspA 

stringent starvation 

protein A (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 sspB 

ClpXP protease 

specificity-enhancing 

factor (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 talB transaldolase B (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
BW25113 tpx thiol peroxidase (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 tsaB 

N6-L-threonylcarbamoyladeni
ne synthase, TsaB subunit [10] no no NA 

lambda 
E coli K-12 
MG1655 tsaC 

threonylcarbamoyl-AMP 
synthase [10] no no NA 

lambda 
E coli K-12 
MG1655 tsaD 

N6-L-threonylcarbamoyladeni
ne synthase, TsaD subunit [10] no no NA 

lambda 
E coli K-12 
MG1655 tsaE 

N6-L-threonylcarbamoyladeni
ne synthase, TsaE subunit [10] no no NA 

lambda 
E coli K-12 
BW25113 tusA sulfur transfer protein TusA [21,22] [10] no no NA 

lambda 
E coli K-12 
MG1655 tusD 

sulfurtransferase complex 
subunit TusD [10] no no NA 

lambda 
E coli K-12 
BW25113 tusE sulfur transfer protein TusE [21,22] no no NA 

lambda E coli K-12 LPS  [23] Yes na NA 

lambda 
E coli K-12 
BW25113 waaA KDO transferase [10] Yes no NA 

lambda 
E coli K-12 
BW25113 

waaC/rf
aC 

ADP-heptose:LPS heptosyl 

transferase I (NCBI) [21,22] [10] Yes no NA 
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lambda 
E coli K-12 
MG1655 

waaD/r

faD 

ADP-L-glycero-D-mannohe

ptose-6-epimerase, 

NAD(P)-binding (NCBI) [21,22][10] Yes no NA 

lambda 
E coli K-12 
MG1655 

waaE/r

faE 

fused heptose 7-phosphate 

kinase/heptose 

1-phosphate 

adenyltransferase (NCBI) [21,22] [10] Yes no NA 

lambda 
E coli K-12 
BW25113 

waaF/rf
aF 

ADP-heptose:LPS 

heptosyltransferase II 

(NCBI) [21,22][10] Yes no NA 

lambda 
E coli K-12 
BW25113 waaG 

lipopolysaccharide 
glucosyltransferase I [10] no no NA 

lambda 
E coli K-12 
BW25113 

waaP/rf
aP 

lipopolysaccharide core 
heptose (I) kinase [21,22] no no NA 

lambda 
E coli K-12 
MG1655 waaQ 

lipopolysaccharide core 
heptosyltransferase 3 [10] no no NA 

lambda 
E coli K-12 
BW25113 ybeD hypothetical protein (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 ybeY hypothetical protein (NCBI) [10] no no NA 

lambda 
E coli K-12 
MG1655 ybeZ 

predicted protein with 

nucleoside triphosphate 

hydrolase domain (RefSeq) [10] no no NA 

lambda 
E coli K-12 
MG1655 ybfE 

orf, hypothetical protein 

(VIMSS) [10] no no NA 

lambda 
E coli K-12 
MG1655 yeaE 

predicted oxidoreductase 

(NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 yecR hypothetical protein (NCBI) [21,22] no no NA 

lambda 
E coli K-12 
MG1655 yheO 

orf, hypothetical protein 

(VIMSS) [10] no no NA 

lambda 
E coli K-12 
MG1655 yjbJ 

predicted stress response 

protein (NCBI) [10] no no NA 

lambda 
E coli K-12 
BW25113 yneJ 

predicted DNA-binding 

transcriptional regulator 

(NCBI) [21,22] no no NA 
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186 
E coli K-12 
MG1655 deaD 

inducible ATP-independent 

RNA helicase (VIMSS) [10] no no NA 

186 
E coli K-12 
MG1655 dnaJ 

chaperone Hsp40, 

co-chaperone with DnaK 

(NCBI) [10] yes no NA 

186 
E coli K-12 
MG1655 dnaK 

molecular chaperone DnaK 

(NCBI) [10] no no NA 

186 
E coli K-12 
MG1655 galU 

glucose-1-phosphate 

uridylyltransferase (NCBI) [10] yes no NA 

186 
E coli K-12 
MG1655 lpcA 

phosphoheptose 

isomerase (NCBI) [10] yes no NA 

186 
E coli K-12 
MG1655 lpxL 

lipid A biosynthesis lauroyl 

acyltransferase (NCBI) [10] no no NA 

186 
E coli K-12 
MG1655 lpxM 

lipid A biosynthesis 

(KDO)2-(lauroyl)-lipid IVA 

acyltransferase (NCBI) [10] no no NA 

186 
E coli K-12 
MG1655 nlpI hypothetical protein (NCBI) [10] no no NA 

186 
E coli K-12 
MG1655 prfA 

peptide chain release 

factor 1 (NCBI) [10] no yes NA 

186 
E coli K-12 
MG1655 prmC 

N5-glutamine 

S-adenosyl-L-methionine-d

ependent 

methyltransferase (NCBI) [10] no yes NA 

186 
E coli K-12 
MG1655 rfaH 

transcriptional activator 

RfaH (NCBI) [10] yes no NA 

186 
E coli K-12 
MG1655 rpoH 

RNA polymerase sigma 

factor (NCBI) [10] no no NA 

186 
E coli K-12 
MG1655 waaB 

UDP-D-galactose:(glucosyl)lip
opolysaccharide-1,6-D-galact
osyltransferase [10] yes yes NA 

186 
E coli K-12 
MG1655 waaC 

ADP-heptose:LPS 
heptosyltransferase 1 [10] yes yes NA 

186 
E coli K-12 
MG1655 

waaD/r

faD 
ADP-L-glycero-D-mannohept
ose 6-epimerase [10] yes yes NA 
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186 
E coli K-12 
MG1655 

waaE/r

faE 

fused heptose 7-phosphate 
kinase/heptose 1-phosphate 
adenyltransferase [10] yes yes NA 

186 
E coli K-12 
MG1655 waaF 

ADP-heptose—LPS 
heptosyltransferase 2 [10] yes yes NA 

186 
E coli K-12 
MG1655 waaG 

lipopolysaccharide 
glucosyltransferase I [10] yes yes NA 

186 
E coli K-12 
MG1655 waaJ 

UDP-glucose:(glucosyl)LPS 
α-1,2-glucosyltransferase [10] yes yes NA 

186 
E coli K-12 
MG1655 waaO 

UDP-D-glucose:(glucosyl)LPS 
α-1,3-glucosyltransferase [10] yes no NA 

186 
E coli K-12 
MG1655 waaP 

lipopolysaccharide core 
heptose (I) kinase [10] yes yes NA 

186 
E coli K-12 
MG1655 waaQ 

lipopolysaccharide core 
heptosyltransferase 3 [10] no yes NA 

186 
E coli K-12 
MG1655 waaY 

lipopolysaccharide core 
heptose (II) kinase [10] no no NA 

186 
E coli K-12 
MG1655 yccU 

putative CoA-binding protein 
with NAD(P)-binding 
Rossmann-fold domain [10] no no NA 

186 
E coli K-12 
MG1655 yeaE 

methylglyoxal reductase 
YeaE [10] no no NA 

P1 
E coli K-12 
MG1655 galU 

UTP—glucose-1-phosphate 
uridylyltransferase 

[7,8][1–3]) 
[6–9] [24] Yes Yes NA 

P1 E coli B LPS   [6–9][14] Yes NA NA 

P2 
E coli K-12 
MG1655 LPS   [6–9][14] Yes Yes NA 

P2 E coli B LPS   [6–9][14] Yes NA NA 

CEV1 
E coli K-12 
MG1655 ompA outer membrane protein A [25]  No No NA 

CEV2 
E coli K-12 
MG1655 fhuA 

ferrichrome outer membrane 
transporter/phage receptor [25,26]  

Yes, both 
in K-12 
and BL21 Yes NA 
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