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Supplementary figure legends
Figure S1. Schematic description of the modified GOTraP procedure. E. coli bacteria harboring the parental plasmid, encoding a T7 packaging signal, were mutagenized to yield a library of mutant plasmids. T7 transducing particles were prepared by propagation of T7 phage on the pooled E. coli colonies (at least 10,000 CFU). These transducing particles were used to transduce Sal14028. Plasmids were then extracted from pooled Sal14028 colonies (at least 10,000 CFU) and re-transformed to E. coli for additional cycles. Protocol 3 in the Supplementary Protocols provides more details on the procedure.

Figure S2. Mutation isolated in GOTraP. The identified mutation (position bolded and underlined), that enables enhanced transduction and transformation efficiencies, with its flanking 25 bp upstream and downstream (highlighted yellow) compared to the parental sequence with respective flanking sequences. The mutation is in the gene encoding chloramphenicol acetyl transferase (cat) resulting in an E81K substitution that maintains resistance to chloramphenicol. The relative positions of the origin (p15A ori) and the T7 packaging signal are also shown. The plasmid sequence with color-code matching the shown map is provided as appendix 1 below.


Supplementary tables
Table S1. Incubation effect on T7 titera
	#
	Strain
	Titer reduction (%from reference) (±SD)

	A
	BW25113 ΔtrxA (positive control for adsorption without propagation)
	1.32 (± 0.46 )

	C
	BW25113 ΔrfaC (negative control for adsorption)
	185.20 (± 203.79 )

	Q
	BW25113 ΔydhQ (positive control for adsorption with propagation)
	3968825 (± 2566541 )

	1
	Escherichia coli 11775
	182.50 (± 60.10 )

	2
	Escherichia coli 25922
	192.50 (± 45.96 )

	3
	Escherichia coli 35218
	162.50 (± 88.39 )

	4
	Salmonella typhimurium LT2
	182.50 (± 60.10 )

	5
	Salmonella enteritidis 13076
	115.00 (± 49.50 )

	6
	Salmonella typhimurium 14028
	4.94 (± 0.09 )

	7
	Pseudomonas aeruginosa PAO1
	115.00 (± 49.50 )

	8
	Pseudomonas aeruginosa PA14
	200.00 (± 141.42 )

	9
	Pseudomonas aeruginosa 9027
	126.25 (± 19.45 )

	10
	Pseudomonas aeruginosa BAA-1744
	137.50 (± 123.74 )

	11
	Pseudomonas aeruginosa 10145
	160.25 (± 144.60 )

	12
	Pseudomonas aeruginosa 15442
	153.75 (± 47.73 )

	13
	Pseudomonas aeruginosa 27853
	138.50 (± 122.33 )

	14
	Pseudomonas aeruginosa 35032
	190.00 (± 155.56 )

	15
	Pseudomonas aeruginosa 35422
	153.75 (± 47.73 )

	16
	Pseudomonas aeruginosa BAA-427
	214.50 (± 226.98 )

	17
	Pseudomonas aeruginosa 13388
	88.00 (± 2.83 )

	18
	Pseudomonas aeruginosa 35554
	128.75 (± 83.09 )

	19
	Pseudomonas aeruginosa 17934
	1.81 (± 1.31 )

	20
	Pseudomonas putida 31483
	111.48 (± 7.91 )

	21
	Pseudomonas putida 49128
	71.88 (± 1.83 )

	22
	Klebsiella pneumoniae 10031
	80.70 (± 10.65 )

	23
	Klebsiella pneumoniae 700603
	71.88 (± 1.83 )

	24
	Klebsiella pneumoniae 13882
	73.39 (± 21.00 )

	25
	Klebsiella pneumoniae 13883
	99.86 (± 58.44 )

	26
	Klebsiella pneumoniae 27736
	83.87 (± 26.27 )

	27
	Klebsiella pneumoniae 33495
	94.05 (± 91.61 )

	28
	Klebsiella pneumoniae 35657
	134.94 (± 16.13 )

	29
	Klebsiella pneumoniae 4352
	64.56 (± 8.52 )

	30
	Klebsiella pneumoniae 8308
	95.34 (± 10.04 )

	31
	Klebsiella pneumoniae 9997
	123.31 (± 50.22 )

	32
	Shigella sonnei 9290
	2359.97 (± 3151.24 )

	33
	Shigella sonnei 25931
	1452008.61 (± 1878753.30 )

	34
	Enterobacter aerogenes 13048
	199.28 (± 132.09 )

	35
	Enterobacter aerogenes 51697
	115.78 (± 63.91 )

	36
	Enterobacter aerogenes 35028
	106.96 (± 76.39 )

	37
	Enterobacter aerogenes 35029
	48.42 (± 6.39 )

	38
	Enterobacter cloacae 49141
	40.22 (± 15.49 )

	39
	Enterobacter cloacae BAA-1143
	55.74 (± 3.96 )

	40
	Enterobacter cloacae 23355
	4.58 (± 0.26 )

	41
	Enterobacter cloacae 13047
	98.35 (± 35.61 )

	42
	Enterobacter cloacae 35030
	80.70 (± 10.65 )

	43
	Acinetobacter baumannii  19606
	86.77 (± 42.85 )

	44
	Acinetobacter baumannii  NCIMB 12457
	117.50 (± 83.39 )

	45
	Acinetobacter baumannii  BAA-1605
	77.69 (± 35.00 )

	46
	Acinetobacter baumannii  BAA-747
	55.74 (± 3.96 )

	47
	Salmonella arizonae MG4510
	0.57 (± 0.19 )

	48
	Salmonella choleraesuis MG4511
	88.02 (± 0.30 )

	49
	Salmonella dublin MG4512
	107.78 (± 55.99 )

	50
	Salmonella enteritidis MG4513
	80.28 (± 24.21 )

	51
	Salmonella hadar MG4514
	90.81 (± 9.33 )

	52
	Salmonella heidelberg MG4515
	85.99 (± 62.06 )

	53
	Salmonella infatis MG4516
	89.18 (± 7.03 )

	54
	Salmonella newport MG4517
	106.15 (± 58.29 )

	55
	Salmonella typhimurium MG4518
	98.09 (± 10.15 )

	56
	Salmonella typhimurium MG4519
	100.50 (± 36.52 )

	57
	Pseudomonas aeruginosa MG4666
	140.98 (± 98.36 )

	58
	Pseudomonas aeruginosa MG4667
	90.81 (± 9.33 )

	59
	Pseudomonas aeruginosa MG4668
	103.74 (± 31.92 )

	60
	Pseudomonas aeruginosa MG4669
	128.09 (± 2.51 )

	61
	Pseudomonas aeruginosa MG4670
	128.09 (± 2.51 )

	62
	Pseudomonas aeruginosa MG4671
	96.51 (± 47.17 )

	63
	Pseudomonas aeruginosa MG4672
	67.29 (± 5.85 )

	64
	Klebsiella pneumoniae KPC-R MG4589
	144.33 (± 25.47 )

	65
	Klebsiella pneumoniae MG4590
	98.87 (± 38.81 )

	66
	Klebsiella pneumoniae MG4591
	103.74 (± 31.92 )

	67
	Klebsiella pneumoniae MG4592
	123.27 (± 55.24 )

	68
	Klebsiella pneumoniae MG4593
	84.40 (± 9.20 )

	69
	Klebsiella pneumoniae MG4594
	68.92 (± 8.14 )

	70
	Klebsiella pneumoniae MG4595
	92.91 (± 6.35 )

	71
	Klebsiella sp. 390
	143.44 (± 65.10 )

	72
	Enterobacter cloacae MG4673
	90.81 (± 9.33 )

	73
	Acinetobacter baumannii  MG4674
	96.46 (± 12.45 )


a detailed procedures are provided as protocol 1 in the supplementary protocols

Table S2. Bacterial strains used in this study
	Strain name
	Description
	Source or reference

	BW25113ΔtrxA
	Escherichia coli  Keio BW25113 ΔtrxA::KanR  (JW5856)
	The Keio collection1

	BW25113ΔrfaC
	Escherichia coli  Keio BW25113 ΔrfaC::KanR (JW3596)
	The Keio collection1

	BW25113ΔydhQ
	Escherichia coli  Keio BW25113 ΔydhQ::KanR (JW1656)
	The Keio collection1

	Escherichia coli 11775
	Escherichia coli (ATCC® 11775™)
	ATCC®

	Escherichia coli 25922
	Escherichia coli  (ATCC® 25922™)
	ATCC®

	Escherichia coli 35218
	Escherichia coli  (ATCC® 35218™)
	ATCC®

	Salmonella typhimurium LT2
	Salmonella enterica subsp. enterica serovar Typhimurium LT2
	Sima Yaron, Technion

	Salmonella enteritidis 13076
	 Salmonella enterica subsp. enterica serovar
Enteritidis   (ATCC® 13076™)
	ATCC®

	Salmonella typhimurium 14028
	Salmonella enterica subsp. enterica serovar
Typhimurium   (ATCC® 14028™)
	ATCC®

	Pseudomonas aeruginosa PAO1
	Pseudomonas aeruginosa strain PAO1
	 

	Pseudomonas aeruginosa PA14
	Pseudomonas aeruginosa strain PA14
	 

	Pseudomonas aeruginosa 9027
	Pseudomonas aeruginosa   (ATCC® 9027™)
	ATCC®

	Pseudomonas aeruginosa BAA-1744
	Pseudomonas aeruginosa   (ATCC® BAA
1744™)
	ATCC®

	Pseudomonas aeruginosa 10145
	Pseudomonas aeruginosa   (ATCC® 10145™)
	ATCC®

	Pseudomonas aeruginosa 15442
	Pseudomonas aeruginosa   (ATCC®15442™)
	ATCC®

	Pseudomonas aeruginosa 27853
	Pseudomonas aeruginosa   (ATCC® 27853™)
	ATCC®

	Pseudomonas aeruginosa 35032
	Pseudomonas aeruginosa   (ATCC® 35032™)
	ATCC®

	Pseudomonas aeruginosa 35422
	Pseudomonas aeruginosa   (ATCC® 35422™)
	ATCC®

	Pseudomonas aeruginosa BAA-427
	Pseudomonas aeruginosa   (ATCC® BAA
427™)
	ATCC®

	Pseudomonas aeruginosa 13388
	Pseudomonas aeruginosa   (ATCC® 13388™)
	ATCC®

	Pseudomonas aeruginosa 35554
	Pseudomonas aeruginosa   (ATCC® 35554™)
	ATCC®

	Pseudomonas aeruginosa 17934
	Pseudomonas aeruginosa   (ATCC® 17934™)
	ATCC®

	Pseudomonas putida 31483
	Pseudomonas putida   (ATCC® 31483™)
	ATCC®

	Pseudomonas putida 49128
	Pseudomonas putida   (ATCC® 49128™)
	ATCC®

	Klebsiella pneumoniae 10031
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 10031™)
	ATCC®

	Klebsiella pneumoniae 700603
	 Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 700603™)
	ATCC®

	Klebsiella pneumoniae 13882
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 13882™)
	ATCC®

	Klebsiella pneumoniae 13883
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 13883™)
	ATCC®

	Klebsiella pneumoniae 27736
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 27736™)
	ATCC®

	Klebsiella pneumoniae 33495
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 33495™)
	ATCC®

	Klebsiella pneumoniae 35657
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 35657™)
	ATCC®

	Klebsiella pneumoniae 4352
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 4352™)
	ATCC®

	Klebsiella pneumoniae 8308
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 8308™)
	ATCC®

	Klebsiella pneumoniae 9997
	Klebsiella pneumoniae subsp. pneumoniae 
(ATCC® 9997™)
	ATCC®

	Shigella sonnei 9290
	 Shigella sonnei   (ATCC® 9290™)
	ATCC®

	Shigella sonnei 25931
	 Shigella sonnei   (ATCC® 25931™)
	ATCC®

	Enterobacter aerogenes 13048
	Enterobacter aerogenes   (ATCC® 13048™)
	ATCC®

	Enterobacter aerogenes 51697
	Enterobacter aerogenes   (ATCC® 51697™)
	ATCC®

	Enterobacter aerogenes 35028
	Enterobacter aerogenes   (ATCC® 35028™)
	ATCC®

	Enterobacter aerogenes 35029
	Enterobacter aerogenes   (ATCC® 35029™)
	ATCC®

	Enterobacter cloacae 49141
	 Enterobacter cloacae subsp. cloacae 
(ATCC® 49141™)
	ATCC®

	Enterobacter cloacae BAA-1143
	 Enterobacter cloacae subsp. cloacae 
(ATCC® BAA-1143™)
	ATCC®

	Enterobacter cloacae 23355
	 Enterobacter cloacae subsp. cloacae 
(ATCC® 23355™)
	ATCC®

	Enterobacter cloacae 13047
	 Enterobacter cloacae subsp. cloacae 
(ATCC® 13047™)
	ATCC®

	Enterobacter cloacae 35030
	 Enterobacter cloacae subsp. cloacae 
(ATCC® 35030™)
	ATCC®

	Acinetobacter baumannii  19606
	Acinetobacter baumannii   (ATCC® 19606™)
	ATCC®

	Acinetobacter baumannii  NCIMB 12457
	Acinetobacter baumannii  strain NCIMB 12457
	NCIMB Ltd.  

	Acinetobacter baumannii  BAA-1605
	Acinetobacter baumannii   (ATCC® BAA-1605™)
	ATCC®

	Acinetobacter baumannii  BAA-747
	Acinetobacter baumannii   (ATCC® BAA-747™)
	ATCC®

	Salmonella arizonae MG4510
	Salmonella enterica subsp. enterica serovar Arizonae (SARC 5)
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella choleraesuis MG4511
	Salmonella enterica subsp. enterica serovar Choleraesuis strain SC-B67
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella dublin MG4512
	Salmonella enterica subsp. enterica serovar Dublin TYT 3627
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella enteritidis MG4513
	Salmonella enterica subsp. enterica serovar Enteritidis PT4
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella hadar MG4514
	Salmonella enterica subsp. enterica serovar Hadar 18
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella heidelberg MG4515
	Salmonella enterica subsp. enterica serovar Heidelberg
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella infatis MG4516
	Salmonella enterica subsp. enterica serovar Infantis S1326/28
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella newport MG4517
	Salmonella enterica subsp. enterica serovar Newport
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella typhimurium MG4518
	Salmonella enterica subsp. enterica serovar Typhimurium DT104
	Ohad Gal-Mor, Tel Ha'Shomer

	Salmonella typhimurium MG4519
	Salmonella enterica subsp. enterica serovar Typhimurium SARC 13
	Ohad Gal-Mor, Tel Ha'Shomer

	Pseudomonas aeruginosa MG4666
	LMG 27622 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain LES B58)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4667
	LMG 27624 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain LES 431)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4668
	LMG 27625 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain C3719)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4669
	LMG 27626 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain DK2)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4670
	LMG 27640 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain PAK)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4671
	LMG 27647 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain 39016)
	BCCM/LMG Bacteria Collection

	Pseudomonas aeruginosa MG4672
	LMG 27648 P. aeruginosa (Schroeter 1872) Migula 1900 AL (AKA strain 2192)
	BCCM/LMG Bacteria Collection

	Klebsiella pneumoniae KPC-R MG4589
	Klebsiella pneumoniae KPC-R 
	 

	Klebsiella pneumoniae MG4590
	Klebsiella pneumoniae 
	 

	Klebsiella pneumoniae MG4591
	Klebsiella pneumoniae 
	 

	Klebsiella pneumoniae MG4592
	Klebsiella pneumoniae 
	 

	Klebsiella pneumoniae MG4593
	Klebsiella pneumoniae 
	 

	Klebsiella pneumoniae MG4594
	Klebsiella pneumoniae 
	 

	Klebsiella pneumoniae MG4595
	Klebsiella pneumoniae 
	 

	Klebsiella sp. 390 (IYB5918)
	Klebsiella sp. 390 
	Ian Molineux, The University of Texas

	Enterobacter cloacae MG4673
	 Enterobacter cloacae subsp. cloacae 
	Ohad Gal-Mor, Tel Ha'Shomer

	Acinetobacter baumannii  MG4674
	Acinetobacter baumannii
	Ohad Gal-Mor, Tel Ha'Shomer



Table S3. Plasmids and oligonucleotides used in this study
	Plasmids 
	Description/sequence
	Source or reference

	ASKA LacZ
	pCA24N based vector cloned with E. coli LacZ gene, CamR
	The ASKA collection2

	pIYPE69
	pACYC177 based vector cloned with T7 packaging signal, KanR
	Lab collection3

	pIYPE74
	pACYC184 based vector cloned with T7 packaging signal, CamR
	Lab collection3

	pIYPE74Mut
	pIYPE74 de-novo mutagenesis of the GOTraP mutation (transducing to Salmonella 14028)
	This study

	pIYPE74+25WT
	pIYPE74 cloned with non-mutated sequence ±25bp
	This study

	pIYPE74+25Mut
	pIYPE74 cloned with GOTraP mutation ±25bp
	This study

	pIYPE74Mut+25WT
	pIYPE74Mut cloned with non-mutated sequence ±25bp
	This study

	pIYPE74Mut+25Mut
	pIYPE74Mut cloned with GOTraP mutation ±25bp
	This study

	Oligonucleotides
	5'→3'
	Description

	OA36F
	TCCCATATCACCAGCTTACCGTCTTTCATTGCC
	pIYPE74 de-novo mutagenesis

	OA36R
	GGCAATGAAAGACGGTAAGCTGGTGATATGGGA
	pIYPE74 de-novo mutagenesis

	OA37F_25
	GAGCTGGTGATATGGGATAGTGTTCACACCCTCATCAGTGCCAACA
	pIYPE74 cloning (non-mutated)

	OA37R_25
	ACCGTCTTTCATTGCCATACGGAATTCAGTGAAGTGCTTCATGTGG
	pIYPE74 cloning

	OA38F_25
	AAGCTGGTGATATGGGATAGTGTTCACACCCTCATCAGTGCCAACA
	pIYPE74 cloning (mutated)

	OA41F
	AACGGCTTTGCCGCGGCCCT
	Verification of cloning

	OA41R
	CTAGCGGAGTGTATACTGGC
	Verification of cloning




	

Table S4. Primers and templates used for plasmid construction

	 
	 
	 
	 

	Plasmid
	DNA template
	Primers 
	Comments

	pIYPE74Mut
	pIYPE74
	OA36F/OA36R
	Site-directed mutagenesis

	pIYPE74+25WT
	pIYPE74
	OA37F/OA37R
	Self-ligation

	pIYPE74+25Mut
	pIYPE74
	OA38F/OA37R
	Self-ligation

	pIYPE74Mut+25WT
	pIYPE74Mut
	OA37F/OA37R
	Self-ligation

	pIYPE74Mut+25Mut
	pIYPE74Mut
	OA38F/OA37R
	Self-ligation





Appendix 1
pIYPE74 plasmid sequence:
AAGCACACGGTCACACTGCTTCCGGTAGTCAATAAACCGGTAAACCAGCAATAGACATAAGCGGCTATTTAACGACCCTGCCCTGAACCGACGACCGGGTCGAATTTGCTTTCGAATTTCTGCCATTCATCCGCTTATTATCACTTATTCAGGCGTAGCACCAGGCGTTTAAGGGCACCAATAACTGCCTTAAAAAAATTACGCCCCGCCCTGCCACTCATCGCAGTACTGTTGTAATTCATTAAGCATTCTGCCGACATGGAAGCCATCACAGACGGCATGATGAACCTGAATCGCCAGCGGCATCAGCACCTTGTCGCCTTGCGTATAATATTTGCCCATGGTGAAAACGGGGGCGAAGAAGTTGTCCATATTGGCCACGTTTAAATCAAAACTGGTGAAACTCACCCAGGGATTGGCTGAGACGAAAAACATATTCTCAATAAACCCTTTAGGGAAATAGGCCAGGTTTTCACCGTAACACGCCACATCTTGCGAATATATGTGTAGAAACTGCCGGAAATCGTCGTGGTATTCACTCCAGAGCGATGAAAACGTTTCAGTTTGCTCATGGAAAACGGTGTAACAAGGGTGAACACTATCCCATATCACCAGCTcACCGTCTTTCATTGCCATACGGAATTCCGGATGAGCATTCATCAGGCGGGCAAGAATGTGAATAAAGGCCGGATAAAACTTGTGCTTATTTTTCTTTACGGTCTTTAAAAAGGCCGTAATATCCAGCTGAACGGTCTGGTTATAGGTACATTGAGCAACTGACTGAAATGCCTCAAAATGTTCTTTACGATGCCATTGGGATATATCAACGGTGGTATATCCAGTGATTTTTTTCTCCATTTTAGCTTCCTTAGCTCCTGAAAATCTCGATAACTCAAAAAATACGCCCGGTAGTGATCTTATTTCATTATGGTGAAAGTTGGAACCTCTTACGTGCCGATCAACGTCTCATTTTCGCCAAAAGTTGGCCCAGGGCTTCCCGGTATCAACAGGGACACCAGGATTTATTTATTCTGCGAAGTGATCTTCCGTCACAGGTATTTATTCGGCGCAAAGTGCGTCGGGTGATGCTGCCAACTTACTGATTTAGTGTATGATGGTGTTTTTGAGGTGCTCCAGTGGCTTCTGTTTCTATCAGCTGTCCCTCCTGTTCAGCTACTGACGGGGTGGTGCGTAACGGCAAAAGCACCGCCGGACATCAGCGCTAGCGGAGTGTATACTGGCTTACTATGTTGGCACTGATGAGGGTGTCAGTGAAGTGCTTCATGTGGCAGGAGAAAAAAGGCTGCACCGGTGCGTCAGCAGAATATGTGATACAGGATATATTCCGCTTCCTCGCTCACTGACTCGCTACGCTCGGTCGTTCGACTGCGGCGAGCGGAAATGGCTTACGAACGGGGCGGAGATTTCCTGGAAGATGCCAGGAAGATACTTAACAGGGAAGTGAGAGGGCCGCGGCAAAGCCGTTTTTCCATAGGCTCCGCCCCCCTGACAAGCATCACGAAATCTGACGCTCAAATCAGTGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGCGGCTCCCTCGTGCGCTCTCCTGTTCCTGCCTTTCGGTTTACCGGTGTCATTCCGCTGTTATGGCCGCGTTTGTCTCATTCCACGCCTGACACTCAGTTCCGGGTAGGCAGTTCGCTCCAAGCTGGACTGTATGCACGAACCCCCCGTTCAGTCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGAAAGACATGCAAAAGCACCACTGGCAGCAGCCACTGGTAATTGATTTAGAGGAGTTAGTCTTGAAGTCATGCGCCGGTTAAGGCTAAACTGAAAGGACAAGTTTTGGTGACTGCGCTCCTCCAAGCCAGTTACCTCGGTTCAAAGAGTTGGTAGCTCAGAGAACCTTCGAAAAACCGCCCTGCAAGGCGGTTTTTTCGTTTTCAGAGCAAGAGATTACGCGCAGACCAAAACGATCTCAAGAAGATCATCTTATTAATCAGATAAAATATTTCTAGATTTCAGTGCAATTTATCTCTTCAAATGTAGCACCTGAAGTCAGCCCCATACGATATAAGTTGTAATTCTCATGTTTGACAGCTTATCATCGATAAGCTTTAATGCGGTAGTTTATCACAGTTAAATTGCTAACGCAGTCAGGCACCGTGTAGTACATGTCGTTAGGAGGTGACTTTAGGAGGATACTTTAGGAGACTGTAACAGATAGGGACACAGAGAGACACTCAAGGTAACACCCAAAGACAAACCCAAGGGTCATCCCCAACCCTTAGGGAACCCTCAAGGTCAACCGAAGGTTGACTTTAGGTGATTGGCTGGGCTTTAGGTACCCCCTATGGGGGAACTTTAGGTCCGTACACTGTGAGATAGTCACTCAGATTTTTATGGTATATTTTAAAGGACCCTATAGGAACTCCATAGGCCCTCGCGGGATCGTCACCCTCAGCAGCGAAAGACAGCTGAGCACGTACATCGCAAGTCCAAGCAAGCAACAGGCAGGCGTGACAGCCAGCAAACGCTTAATCGCTCGGAGTTTGGGCCCTTCGCTGATGGCATCGATCACACTCAGCTTCGCAATGACGCTCTGACCGACAGCTGTCTTTCGCTGCTGAGGGTGACGATCCCGCCTTAAGTTAAGGTGATACTAATACAATATAATCACCATTCTTAGAGGTCACTCTAGGTACACCATTATGCATACTTTATGCACTCTATAAGTATTCATTCAGTATCTATATAGTAACCTTTCGTCCCTCCTCTCCCTATAGTGAGTCGTATTAATTTATCGTGTCTTTTCAGTAACTTAAAGAACTGACCATCCGTGGTCTATAGTGCATCCCTATGCAGTCCTAATGCATAAATCACCACTCAATGAAAGACGTACCGTAACCCTCATCGTCCTCAGAGTACACATCAACTCCTCCCACAGACATCTCAATGATATGCGTAGCAGCAACCGTAGGACGCATCATGTGTTCCTCAAGGAAGTCAGCAAGTACTTCACCCTCGACCTACATGTACTAT

Legend:
Chloramphenicol acetyl-transferase (cat) gene
P15A origin of replication
T7 packaging signal 


Supplementary protocols
Protocol 1 – T7 adsorption assay 
Materials
1. E. coli BW25113
2. Control strains: E. coli BW25113 ΔtrxA (positive control for adsorption), E. coli BW25113 ΔrfaC (negative control for adsorption) and optional control - E. coli BW25113 ΔydhQ (phage replication)
3. Examined strains listed in Table S1.
4.  T7 at ~2.5x1010 PFU/ml: prepare stock by infecting a logarithmic-phase culture of E. coli BW25113 with T7 phage.
5. LB medium: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well, adjust volume to 1 L with DDW, sterilize by autoclaving and store at room temperature (RT).
6.  LB agar plates: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well and adjust volume to 1 L with DDW. Add 15 g agar and sterilize by autoclaving. Let cool to ~50ºC, add appropriate antibiotics, and aliquot 20 ml into Petri plates. Let solidify and dry overnight at RT. Store at 4oC for up to one month
7. LB Soft LB agar: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well and adjust volume to 1 L with DDW. Add 15 g agar and sterilize by autoclaving.
8. Chloroform. 

Procedure
Day 1
1. Streak E. coli BW25113, as well as each of the control and examined strains, from -80°C glycerol stock onto an LB plate supplemented with appropriate antibiotics and grow overnight at 37°C. 
Day 2
2. Inoculate an isolated colony of the control and examined strains into 15 ml plastic tubes containing 2 ml LB supplemented with an appropriate antibiotic. Inoculate an isolated colony of E. coli BW25113 into 50 ml plastic tubes containing 5 ml LB. Aerate the cultures at 37°C with shaking at 250 rpm overnight. 
Day 3
3. Dilute 50 μl cells in 460 μl LB in a 1.7 ml tube. Incubate 60 min at 37°C with shaking. Prepare a reference tube with 0.5 ml LB (no cells). 
4. Remove 10μl to a U-shaped 96-wells plate and keep on ice, to estimate CFU. Prepare serial dilutions of cells in LB (100 – 10-7) and spot 10 μl on an LB plate, then incubate ON 37 ⁰C. Expected CFU/ml: ~7.5*107.
5. Add 38 μl T7 phage diluted to ~1 X 108 PFU/ml (~3.8 X 106 PFU) to the remaining cells in the 1.7 ml tube (including the controls and reference tubes). Incubate 60 min at 37°C with shaking.
6. Add 50 µl chloroform. Mix by vortex and centrifuge 2.5 min max speed.
7. Prepare soft agar plates: mix 3 ml LB with 0.2 ml E. coli BW25113 overnight grown cells. Mix briefly and pour on an agar plate, preheated to 37 ⁰ C. 140 mm agar plate can be used, with 10ml soft agar and same ratios. Dry the soft agar plate in a sterile hood for 60 minutes. 
8. Serially dilute the T7 lysates (100 - 107) in a U-shaped 96 well plate. Spot 5 μl of each phage dilution on the soft agar plate using a multipipette.
9. Grow for ~2 hours in 37C. Record time of readout.
10. Count plaques where possible. Calculate PFU/ml and divide by the reference (no cells) count.  


Protocol 2 – Transduction assays
This protocol describes how to transduce a plasmid from a donor strain to a recipient host. E. coli BW25113/pIYPE74 is used here as an example for the donor strain and E. coli BW25113ΔtrxA as the recipient strain.  
 
Materials 
1. Recipient bacterial strains: E. coli BW25113 ΔtrxA, Salmonella enterica subsp. enterica ATCC® 14028™ (Salmonella 14028).
2. TFU lysate prepared from BW25113/pIYPE74 (donor strain) as described in Method S1. 
3. Chloramphenicol (Cm), 35 mg/ml: dissolve 0.35 g Cm in 10 ml Ethanol. Store at -20ºC.
4. LB medium: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well, adjust volume to 1 L with DDW, sterilize by autoclaving and store at room temperature (RT). 
5. LB agar plates: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well and adjust volume to 1 L with DDW. Add 15 g agar and sterilize by autoclaving. Let cool to ~50ºC, add appropriate antibiotics, and aliquot 20 ml into Petri plates. Let solidify and dry overnight at RT. Store at 4oC for up to one month. 
6. Sterile plate of 96 U-shaped wells. 
 
Procedure
Day 1
1. Streak E. coli BW25113ΔtrxA and Salmonella 14028 (recipient strains) from a glycerol stock onto an LB agar plate and grow overnight at 37°C. 
Day 2
2. Inoculate an isolated colony into 15 ml plastic tubes containing 2 ml LB. Aerate cultures at 37°C with shaking at 250 rpm overnight.
Day 3
3. Dilute 0.2 ml of the saturated overnight culture into 10 ml LB medium in 50 ml plastic tubes.  
4. Aerate the culture at 37°C with shaking for ~1.5 h.
5. When an OD600 of ~0.7 is reached, transfer the culture to ice.
6. Prepare 10-fold serial dilutions of the TFU lysate in 96 U-shaped well plate placed on ice. Dilute up to 10-6 (leave the last well in the column to serve as an LB control). 
7. Take 20 µl from the TFU lysate dilutions (including the LB control) and mix with 20 µl recipient strain or with LB (no-cells control).
8. Incubate the plate for 1 h at 37°C with shaking (during this time open an LB agar plate supplemented with 35 μg/ml Cm in a biological hood to evaporate).
9. Dispense 10 µl from each mixture (total of 16 spots) on the LB-agar plate, and grow overnight at 37°C. 
10. Count the colonies to determine the TFU titer.
11. Determine relative transduction efficiency: calculated by dividing TFU/ml of the recipient strain with the TFU/ml of a reference recipient strain multiplied by a factor of 108. Normalization to a reference strain is preferred over absolute values because they normalize variations caused by different lysate preparations. In the absence of a reference strain, absolute values of TFU/ml should be determined.  


Protocol 3 – GOTraP
This protocol describes each step in the GOTraP procedure, designed to optimize DNA transduction into a recipient host. As an example, we use here a TFU lysate prepared from E. coli BW25113/pIYPE74 (donor strain) in order to optimize plasmid transduction into Salmonella 14028 (recipient strain). 
 
Materials
1. Overnight culture of BW25113/pIYPE74 (donor strain).
2. Overnight cultures of Salmonella 14028 (recipient strain) 
3. Overnight culture of BW25113ΔtrxA [reference recipient strain (if available)].
4. T7 at ~2.5*1010 PFU/ml. 
5. Electro-competent E. coli BW25113. 
6. Chloramphenicol (Cm), 35 mg/ml: dissolve 0.35 g Cm in 10 ml Ethanol. Store at -20ºC.
7. LB medium: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well, adjust volume to 1 L with DDW, sterilize by autoclaving. Store at RT
8. 2YT medium: add 16 g Bacto-tryptone, 10 g yeast extract, 5 g NaCl to 800 ml DDW, stir well, adjust volume to 1 L with DDW, sterilize by autoclaving. Store at RT. 
9. LB agar plates: add 10 g bacto-tryptone, 5 g yeast extract, 5 g NaCl to 800 ml DDW, stir well and adjust volume to 1 L with DDW. Add 15 g agar and sterilize by autoclaving. Let cool to ~50oC, add appropriate antibiotics, and aliquot 20 ml into Petri plates. Let solidify and dry overnight at RT. Store at 4oC for up to one month.
10. Ethyl methanesulfonate (EMS) stock of 9.7 M. 
11. Phosphate Buffered Saline (PBS). 
12. Standard miniprep kit.
13. Chloroform. 
 
Procedure
Day 1 – EMS mutagenesis of plasmids in donor cells 
1. Dilute 0.2 ml of an overnight of E. coli BW25113/pIYPE74 (donor strain) in 10 ml LB supplemented with 35 μg/ml Cm.
2. Aerate at 37°C for ~1.5 h.
3. When an OD600 of ~0.5 is reached, transfer the culture to ice for 10 min.
4. Centrifuge the cultures for 10 min at 4,400 × g at 4°C. 
5. Decant the supernatant and resuspend the cell pellets in 1 ml PBS and then transfer them into 1.7 ml sterile tube. 
6. Centrifuge the cultures for 1 min at 13,000 × g at RT.
7. Repeat the PBS washing step once from step 5.
8. Dilute the culture to an OD600 of 0.5 in pre-warmed PBS in 50 ml tube. Leave 5 ml culture and discard the rest.
9. Add 50 μl from EMS stock to give final concentration of 1% EMS.
10. Incubate for 60 min at 37°C with shaking at 250 rpm.
11. Centrifuge the cultures for 10 min at 4,400 × g at 4°C.
12. Decant the supernatant and resuspend the cell pellets in 1 ml PBS and then transfer them into 1.7 ml sterile tube.
13. Centrifuge the cultures for 1 min at 13,000 × g at RT. 
14. Repeat the washing twice from step 12.
15. Discard the supernatant and resuspend in 1 ml LB. 
16. Transfer the culture to 50 ml LB containing 35 μg/ml Cm.
17. Grow over night at 37°C with shaking at 250 rpm. 
 
Day 2 – TFU preparation from donor strain and infection of the recipient strain 
18. Transfer the EMS-treated donor cells from step 17 to ice.
19. Dilute 0.2 ml of an overnight culture of Salmonella 14028 and E. coli BW25113ΔtrxA (recipient and reference cultures) in 10 ml LB. Shake at 37°C for ~1.5 h.
20. When the OD600 reaches ~0.7, transfer to ice. 
21. Dilute 0.2 ml of the EMS-treated E. coli BW25113/pIYPE74 (donor culture) in 10 ml LB containing 35 μg/ml Cm. Shake at 37°C for ~1.5 h.
22. When the OD600 reaches ~0.7, transfer the culture to ice for 10 min.
23. Centrifuge donor culture for 10 min at 4,400 × g at 4°C.
24. Decant the supernatant and resuspend cell pellet in 10 ml LB.
25. Infect the EMS-treated donor culture with ~60μl of the ~2.5 × 1010 PFU/ml stock of T7 (multiplicity of infection of ~0.5).
26. Shake at 37°C until lysis (usually 2h).
27. Add 0.4 ml chloroform and vortex vigorously. Centrifuge for 10 min at 4,400 × g at 4°C.  
28. Determine transduction efficiency of this cycle by preparing serial dilutions as described in Method S2. The relative transduction efficiency is calculated by dividing TFU/ml of the recipient strain with the TFU/ml of a reference recipient strain multiplied by a factor of 108. In the current example: relative transduction efficiency=108*TFU (Salmonella 14028)/TFU(ΔtrxA). Normalization to a reference strain is preferred over absolute values because it negates the variations caused by different lysate preparations. In the absence of a reference strain, absolute values of TFU/ml should be determined.
29. Mix 5 ml of recipient culture with 5 ml of a lysate from the EMS-treated donor strain. 
*Note: Lysate can be diluted (10-1 – 10-3) in order to avoid TFU reduction in high MOIs. 
30. Incubate the culture at 37°C for 1 h with shaking at 250 rpm. In the meantime, place 140 mm Petri dishes containing LB-agar plate supplemented with 35 μg/ml Cm in a biological hood with their lid open to air dry. 
31. Spread 2 ml from the culture on each plate and wait ~10 min for full absorption. Use 1-3 plates in order to achieve at least 10,000 TFU.
32. Incubate overnight at 37°C. 

Day 3 – Plasmid extraction and transformation (for completing a GOTraP cycle)
33. Count the number of transductants (in case of Salmonella 14028 expect ~100-1000 CFU; for other recipient strains this number can vary).
34. For each plate, pour 10 ml LB supplemented with Cm and mix the colonies using sterile disposable stick. 
35. Combine the mixtures from the plates and measure the OD600. 
36. Harvest the pooled cells (typically ~7.5*109) and extract the plasmid by following the instructions of a standard commercial miniprep kit.
37. Measure the DNA concentration using NanoDrop.
38. Add 100 ng of purified plasmid to 50 μl of electro-competent BW25113 in a 1.7 tube and transfer to a pre-chilled 0.2 cm cuvette.
39. Electroporate at 2.5 kV using Bio-Rad Multiporator.
40. Immediately add 2 ml of 2YT medium.
41. Transfer the electroporated cells using 1 ml pipettor into a 15 ml sterile tube and incubate at 37°C for 1 h with shaking.
42. After 1 h remove the samples to ice. Remove ~50μl of the sample and prepare serial dilutions (100 – 10-7).
43. Spot 10 µl from each dilution on LB agar plates supplemented with 35 µg/ml Cm (use these plates to calculate the number of transformants). 
44. Plate 2 ml of the un-diluted culture on 140 mm Petri dish plate containing LB-agar plate supplemented with 35 μg/ml Cm. 
45. Incubate the plates overnight at 37°C. 
 
Day 4 - Data extraction and processing
46. Calculate the total transformants by counting the CFU from the plates (Expect a yield of ~5 * 105-106 transformants).
47. Pour 10 ml LB on the 140 mm plate containing the transformants and mix the colonies using sterile disposable plastic stick.
48. Collect the transformants from the plate and transfer the mixture to 15 ml tube.
49. Measure OD600 and dilute the culture to OD600 of 0.1 in 10 ml LB supplemented with 35 μg/ml Cm.
50. Start an additional mutagenesis cycle with EMS from step 2 above.
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