Table 1.0 Ф24B genome annotation.  Annotated genes, position in the genome, direction of expression and putative function of coding regions are indicated below.

	Gene
	Product
	Function
	CDS
	Direction
	Note
	P*
	CC§

	Int1
	Integrase
	Site-specific recombination
	236 – 1406
	>
	Possesses P4 integrase conserved domain.
	Y
	Y

	Xis1
	Excisionase
	Site-specific recombination
	1389 – 1571
	>
	Site-specific recombination directionality factor
	Y
	Y

	vb_24B 1c
	Unknown
	Hypothetical Protein
	1632 – 1883
	<
	Identified in phages ED1a, Sf2a, P27, BP4795,YYZ2008
	Y
	Y

	vb_24B 2c
	Unknown
	Hypothetical Protein
	1871 – 2251
	<
	Identified in phages VT2-Sa and Fels1
	N
	Y

	vb_24B 3c
	Unknown
	Hypothetical Protein
	2248 – 2646
	<
	Possesses similarity between amino acids 93-130 to the DUF1627 superfamily, also identified in Stx-phage phage 86
	Y
	Y

	vb_24B 4c
	Unknown
	Hypothetical Protein
	2682 – 2897
	<
	Possesses similarity between amino acid 16-59 to the DUF1382 superfamily
	N
	N

	vb_24B 6c
	Unknown
	Hypothetical Protein
	2830 – 3735
	<
	Conserved hypothetical protein found in many dsDNA phages with no RNA intermediate. It possesses 2 conserved domains: DUF550 85-157 a conserved NH-terminal domain and DUF551 (a.a. 231-296) a conserved COOH domain.  It also possesses similarity between aa 97-176 to a putative phosphodiesterase and between aa 60-180 it possesses similarity to chromosome segregation protein SMC (SMC_prok_B,TIGR02168)
	Y
	Y

	hyp c4-zinc finger
	putative C4 zinc finger protein
	Hypothetical
	3732 - 3953
	<
	Putative phage conjugal plasmid C-4 type zinc finger protein, TraR family, matches a sequence identified through matches to protein families PF01258 and TIGR02419
	Y
	Y

	vb_24B 7c
	Unknown
	Hypothetical Protein
	4052 – 4333
	<
	Similar to ninL ORF61 of bacteriophage lambda and other Stx phages.
	Y
	Y

	vb_24B 8c
	Unknown
	Hypothetical Protein
	4344 – 4535
	<
	aa 1-61 possesses similarity to DUF superfamily 07131
	Y
	Y

	vb_24B 10
	Unknown
	Hypothetical Protein
	4487 – 4813
	>
	Identified in Stx2 converting phages I, II and YYZ 2008
	Y
	Y

	vb_24B 9c
	Unknown
	Hypothetical Protein
	4508 – 4696
	<
	aa 3-62 possesses similarity to DUF superfamily 1317, also identified in Stx phages933W, Min27,  Stx2 converting phages I and 2, BP4795,VT2-Sa and Phages;  Lambda and Enterobacteria phage 2851.
	Y
	Y

	Exo3
	Exonuclease
	Exonuclease
	4690 – 5367
	<
	YqaJ viral exonuclease, part of the YqaJ superfamily (pfam 09588) between aa 23-165 also possesses large core domain from the herpes alk_exo family, alkaline exonucleases, which plays an important role in herpes virus replication aa 19-93.
	Y
	Y

	Bet3
	Bet
	Hypothetical
	5364 – 6149
	<
	Possesses large RecT domain (RecT superfamily, pfam 03837) between aa 10-176). The DNA single-stranded annealing proteins such as RecT, Red-beta, ERF and Rad52 function in RecA-dependent and RecA-independent DNA recombination pathways
	Y
	Y

	Gam3
	Gam
	Host nuclease inhibitor protein
	6155 – 6451
	<
	Host nuclease inhibitor protein Gam, inhibits RecBCDnuclease and is associated with both bacteria and bacteriophages member of Gam superfamily pfam 06064 between aa 1-98.
	Y
	Y

	Kil3
	Kil
	Host killing
	6527 – 6796
	<
	Host killing, Lambda Kil superfamily pfam 06301, aa 43-85
	Y
	Y

	cIII3
	CIII
	Regulatory protein CIII
	6639 – 6803
	<
	Stabilization of CII, member of Lambda CIII superfamily, pfam 02061, between aa 1-53.
	Y
	Y

	Ssb
	Ssb
	putative ssDNA binding protein
	6876 – 7244
	<
	
	Y
	Y

	vb_24B 11c
	Unknown
	Hypothetical
	7395 – 7865
	<
	Identified in phages 933W, Stx2 phage 86, ED1a, Stx2 converting phage 1, HK97, H19B, BP4795.  The gene was also identified with (40% similarity) to Stx phagesVT2-Sa and Stx2 converting phages I and II.
	Y
	Y

	N3
	N
	anti-terminator
	7924 - 8307
	<
	anti-terminator, functions in early gene expression.
	Y
	Y

	vb_24B 12c
	Unknown
	Hypothetical protein
	8796 – 8960
	<
	Identified in Stx phages933W, Stx2 converting I and 86 and Min27.
	Y
	Y

	stk
	Stk protein
	Putative protein kinase
	8963 – 10009
	<
	Residues 21-269 represent domain Pkinase = Eukaryotic protein kinases PUBMED:12734000, PUBMED:7768349, PUBMED:1835513, PUBMED:1956325, PUBMED:3291115 are enzymes that belong to a very extensive family of proteins which share a conserved catalytic core common with both serine/threonine and tyrosine protein kinases. There are a number of conserved regions in the protein kinases. In the N-terminal extremity of the catalytic domain there is a glycine-rich stretch of residues in the vicinity of a lysine residue, which has been shown to be involved in ATP binding. In the central part of the catalytic domain there is a conserved aspartic acid residue which is important for the catalytic activity of the enzyme PUBMED:1862342. This entry includes protein kinases from eukaryotes and viruses and may show some bacterial similarity too. This family is a member of clan PKinase (CL0016), which contains the following 13 members: ABC1, APH, APH_6_hur, Choline_kinase, DUF1679, DUF227, Fructosamin_kin, Kdo, Pkinase, Pkinase_Tyr, Pox_ser-thr_kin, RIO1, WaaY
	Y
	2 locations

	Res
	Res Protein
	Putative Holliday Junction Resolvase
	10003 – 10464
	<
	aa 1-64 partial sequence of RuvC resolvase superfamily cl00243, these are endonucleases that resolve Holliday Junction DNA intermediates during homologous recombination.
	Y
	Y

	vb_24B 13c
	Unknown
	Hypothetical protein
	10532 – 10873
	<
	Identified in Salmonella phage SE1 and Stx2 phage 86, part of DUF superfamily 3024, pfam11225 (aa 63-112)
	Y
	Y

	cI3
	CI Protein
	repressor protein
	10934 – 11641
	<
	aa 12-73 is a member of the Helix-turn-helix-XRE DNA binding region superfamily and aa 112-221 possesses similarity to S24 LexA/Signal peptidase S24_S26 superfamily pfam0071769
	Y
	Y

	Cro3
	Cro Protein
	Regulatory protein 
	11720 – 11947
	>
	transcriptional activator/repressor
	Y
	Y

	cII3
	CII Protein
	transcriptional activator; establishment of lysogenic state
	12086 – 12385
	>
	aa 1-93 member of phage CII superfamily, pfam 05269
	Y
	Y

	O3
	O protein
	Replication protein
	12548 – 13324
	>
	DNA replication, aa 43-73 has a DNA binding motif, aa 38-75 contains a PhnF trascriptional regulator region
	Y
	Y

	P3
	P protein
	Replication protein
	13435 – 16341
	>
	DNA replication enzyme possesses as Gp4D helicase region aa 702-890, containing both Walker A, B and ATP binding motifs, aa 537-713 possesses similarity to a homing endonuclease.  aa 39-307 resembles a DNA G primase COG0358.  aa 408-655 possesses similarity to PRK0773 DNA helicase.
	Y
	Y

	vb_24B 14
	Unknown 
	Hypothetical protein 
	16342 – 16611
	>
	Identified in other bacteriophages including ES18, P22 and Sf6, bacteriophage 21, Lahn1, Lahn 2 and 3, Nil3, Salmonella phages epsilon 34 and HK97.
	Y
	Y

	ninA
	NinA
	Unknown
	16608 – 16700
	>
	N/A
	Y
	Y

	vb_24B 15
	Unknown 
	Hypothetical protein
	16697 – 16912
	>
	Identified in Stx2 converting phages I and II, 1717, VT2-Sa, VT1-Sa, Min27, 933W, Nil 3, Lahn2, YYZ2008 and Min27
	Y
	Y

	
	
	
	
	
	
	Y
	

	Lar
	Lar
	Putative restriction alleviation protein
	16923 – 17159
	>
	similarity between aa 11-53 of anti-R-lar family TIGR06355
	Y
	Y

	ninB
	NinB protein
	Recombination related
	17017 – 17562
	>
	NinB operates in phage lambda with ninG and the E. coli RecF and RecBCD proteins in recombination events.
	Y
	Y

	hyp DAM
	Hyp DAM
	putative DNA N-6-adenosine methyltransferase
	17559 – 18086
	>
	TIGR01712 between aa 2-168, DAM superfamily, pfam 05869 aa 2-167.
	Y
	Y

	Nine
	NinE protein
	Unknown
	18083 – 18265
	>
	TIGR01712 between aa 2-168, DAM superfamily, pfam 05869 aa 2-167.
	Y
	Y

	vb_24B 17
	Unknown 
	Hypothetical Protein 
	18262 – 18330
	>
	N/A
	Y
	Y

	Ant2
	Ant
	Putative anti-repressor 
	18540 – 19217
	>
	AntA superfamily, aa 122-225 contains between aa 124-197 a P22 AR C-terminal domain pfam 10548, the N terminus between aa 9-96 show similarity to orf6N superfamily pfam 10543.  Necessary for efficient induction of prophage. 
	Y
	Y

	Roi
	Roi
	Putative anti-repressor related protein
	19286 – 20014
	>
	N-terminus similarity to Phage regulatory protein pRHA superfamily pfam 09669 between aa 14-100.  C-terminus similarity between 136-236 with an antirepressor protein a

FT member of the Ant superfamily pfam 03374.
	Y
	Y

	ninG
	NinG
	Putative recombination endonuclease
	20014 – 20619
	>
	putative recombination endonuclease, NinG superfamily aa 1-197 pfam 05766.
	Y
	Y

	ninH
	NinH
	
	20610 – 20810
	>
	Phage NinH superfamily, pfam06322 high levels of conservation in lambda and lambdoid like bacteriophages.
	Y
	Y

	Q3
	Q
	Phage anti-terminator
	20764 – 21237
	>
	Antiterminator, phage antiterminator superfamily pfam06530 between aa 14-139
	Y
	Y

	Stx23 
	Attenuated Stx2 A subunit
	Interrupted Shiga toxin
	22021 – 22119
	>
	Interrupted Stx2 A gene by chloamphenicol resistance marker from pLysS.
	Y
	Y

	Cat
	Cat
	Chloramphenicol acetyl transferase 
	22125 – 22784
	>
	From pLysS [Novagen].
	N
	N/A

	vb_24B 19c
	Unknown 
	Hypothetical Protein 
	22874 – 22999
	<
	possesses homology from residue 11-36 that shares 69% identity to a gene CAC05624.1 encoding a hypothetical protein from Shigella dysenteriae, that also flanks the Stx genes.
	Y
	Y

	vb_24B 20c
	Unknown 
	Hypothetical protein 
	22902 – 23069
	<
	identified in remnant bacteriophage in E.coli O157:H7 strain EDL 933, CP933O.
	Y
	Y

	vb_24B 21
	Unknown 
	Hypothetical Protein 
	23314 – 25251
	>
	Duf 1737 superfamily of unknown function aa 1-48 pfam 08410, also region of similarity between aa 161-274 with Duf superfamily 03629.  Identified in VT2-Sa, 933W, Stx2 converting bacteriophage I and II, Min27, BP4795 and Stx phage 1717.
	Y
	Y

	vb_24B 23
	Unknown  
	Hypothetical Protein 
	25386 – 25565
	>
	Also identified in Stx phages VT2-Sa, Stx2 converting 1 and 2, Stx2 converting phage 86, Min27, BP4795
	Y
	Y

	vb_24B 24
	Unknown 
	Hypothetical Protein 
	25432 – 25878
	>
	Similarity to Duf superfamily of unknown function Duf826 between aa 59-142.
	Y
	Y

	S3
	S protein
	Host cell Lysis
	25955 – 26170
	>
	Host cell lysis part of Lysis S superfamily between aa 4-73.
	Y
	Y

	R3
	R protein
	Host cell lysis
	26175 – 26708
	>
	Region 24-167 associated with endolysin_autolysin, similar to R of bacteriophage Qin Lysozyme like superfamily pfam cl00222. Residues 48-166 make up a Phage lysozyme domain (This family includes lambda phage lysozyme and E. coli endolysin[Weaver LH, Matthews BW; , J Mol Biol 1987;193:189-199.: Structure of bacteriophage T4 lysozyme refined at 1.7 A resolution. PUBMED:3586019].
	Y
	Y

	vb_24B 25c
	Unknown 
	Hypothetical protein 
	26651 – 26815
	<
	
	N
	N

	d_ant
	D_Ant
	Putative antirepressor
	26979 – 27548
	>
	similar to 933W putative anti-repressor NP_049506.1, likely to be interrupted when compared to related gene in P22.  aa 1-119 show similarity to A_R_N superfamily and aa120-176 ORF11CD3 superfamily.
	Y
	Y

	Rz3
	Rz protein
	Host cell lysis
	27702 – 28166
	>
	Host cell lysis, bacterial lysis protein

superfamily pfam 03245. High levels of sequence conservation in bacteriophages VT2-Sa,933W, Stx converting I, II, 86, Min27 and BP4795.
	Y
	Y

	Rz13
	Rz1 protein
	Host cell lysis
	27922 – 28107
	>
	Residues 1-61 possess the Rz1 domain.
	Y
	Y

	Bor3
	Bor protein
	Host serum resistance protein
	28199 – 28491 
	<
	Lambda bor superfamily pfam 06291, increases the resistance of E. coli to serum.
	Y
	Y

	vb_24B 26
	Unknown 
	Hypothetical protein 
	28599 – 28844
	>
	Identified in Stx phages VT2-Sa, 933W, Stx2 converting 1,2 and 86 and Min27.
	Y
	Y

	Sterm3
	Sterm protein
	DNA packaging
	28900 – 29706
	>
	putative small subunit terminase, identified in VT2-Sa, 933W, Stx2 converting 1,2 and 86 and Min27.
	Y
	Y

	Lterm3
	Lterm protein
	DNA packaging
	29687 – 31393
	>
	Putative large subunit terminase, identified in VT2-Sa, 933W, Stx2 converting 1,2 and 86 and Min27.
	Y
	Y

	Port3
	Port
	Putative portal protein
	31393 – 33537
	>
	identified in VT2-Sa, 933W, Stx2 converting 1,2 and 86 and Min27.
	Y
	Y

	vb_24B 27c
	Unknown 
	Hypothetical protein 
	33689 – 34078
	<
	Identified in Stx2 converting phage 1 and 2.
	Y
	Y

	vb_24B 28
	Unknown 
	Hypothetical protein 
	33695 – 34702
	>
	Identified in VT2-Sa, 933W, Stx2 converting 1,2 and 86 and Min27.
	Y
	Y

	vb_24B 29
	Unkonwn 
	Hypothetical protein 
	34726 – 35940
	>
	Identified VT2-Sa, 933W, Stx2 converting phage 1, 2, 86 and Min 27.
	Y
	Y

	vb_24B 30c
	Unknown 
	Hypothetical protein 
	35116 – 35400
	<
	Identified in Stx2 converting phages 1 and 2.
	Y
	Y

	vb_24B 31
	Unknown 
	Hypothetical protein 
	35996 -36385
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2, 86, Min27.
	Y
	Y

	vb_24B 32c
	Unknown 
	Hypothetical protein 
	36321 – 36593
	<
	Identified in Stx1 converting phage, Stx2 converting phages 1, 2
	Y
	Y

	vb_24B 33
	Unknown 
	Hypothetical protein 
	36408 – 36896
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2, 86, Min27.
	Y
	Y

	vb_24B 34
	Unknown 
	Hypothetical protein 
	36772 – 37443
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2, 86, Min27.
	Y
	Y

	vb_24B 35
	Unknown 
	Hypothetical protein 
	37196 – 37492
	>
	Identified in Stx1 converting phages, Stx2

converting phages 1 and 2.
	Y
	Y

	vb_24B 36
	Unknown 
	Hypothetical protein 
	37443 – 38093
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2, 86, Min27.
	Y
	Y

	TspS4
	Tail spike protein
	Phage adsorption to BamA
	38090 – 40027
	>
	Tail spike protein, contains 4 pfam superfamilies, from N to C terminus; aa 2-133 Phage tail N superfamily, pfam08400; aa 244-324 Collagen superfamily pfam 01391 (20 repeats present): Phage fiber repeat superfamily, pfam 03406 and Phage fiber C terminus superfamily pfam 06820. Conserved tail spike protein in 933W, VT2-Sa, Stx1, Stx2 converting phages 1, 2.
	Y
	Y

	vb_24B 37c
	Unknown 
	Hypothetical protein 
	39335 – 40189
	<
	Stx2 converting I and similar to enterobacteria phage cdt1.
	Y
	Y

	Hyp TF
	Unknown 
	Hypothetical Tail fibre protein 
	39909 – 40298
	>
	Putative tail region, aa 68-129 Phage fiber C

Superfamily. Contains a RLGP motif similar to phage side tail fibers.
	Y
	Y

	vb_24B 38
	Unknown 
	Hypothetical protein 
	40345 – 40626
	>
	identified in 933W and Enterobacteria phage P-EibD.
	Y
	Y

	vb_24B 39
	Unknown 
	Hypothetical protein 
	40843 – 42546
	>
	Identified in VT2-Sa, 933W, Stx2 converting phage 86 and Min27.
	Y
	Y

	vb_24B 40
	Unknown 
	Hypothetical protein 
	42543 – 43811
	>
	Similar to putative tip tail fibre in Stx2 converting phage 86, also identified in Min27, 933W, VT2-Sa, Stx2 converting phage 1 and 2, Stx1 converting phage and Vibrio cholera phage RC586.
	Y
	Y

	vb_24B 41
	Unknown 
	Hypothetical protein 
	43877 – 44104
	>
	Possesses putative outer membrane protein region beginning at 18th amino acid residue. Identified in VT2-Sa, 933W, Stx2 converting phages 1,2 and 86, Stx1 converting phage.
	Y
	Y

	vb_24B 42
	Unknown 
	Hypothetical protein 
	44110 – 44727
	>
	Identified in 933W, VT2-Sa, Min27, Stx2 converting phage 86.
	Y
	Y

	lom3
	Lom
	Outer membrane protein
	44818 – 45552
	>
	Outer membrane protein of the enterobacterial Ail/Lom family.
	Y
	Y

	vb_24B 43
	Unknown 
	Hypothetical protein 
	45981 – 46382
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2 and 86, Min27.
	Y
	Y

	vb_24B 44
	Unknown 
	Hypothetical protein 
	46475 – 47131
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2 and 86, Min27.
	Y
	Y

	vb_24B 45
	Unknown 
	Hypothetical protein 
	47134 – 47580
	>
	Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2 and 86, Min27.
	Y
	Y

	vb_24B 46
	Unknown 
	Hypothetical protein 
	47590 – 47841
	>
	Identified in VT2-Sa, 933W
	Y
	Y

	vb_24B 47
	Unknown 
	Hypothetical protein 
	47852 – 49117
	>
	Sequence similarity to putative transcription initiation factor and seryl t-RNA synthetase. Identified in VT2-Sa, 933W, Stx2 converting phages 1, 2 and 86, Min27.
	Y
	Y

	vb_24B 48
	Unknown 
	Hypothetical protein
	49148 – 57571
	>
	Putative leader peptide sequence between residues 15 and 16 using signalP-NN prediction (gram-networks) identified in VT2-Sa, 933W, Stx2 converting phages 1, 2 and 86, Min27.
	Y
	Y

	vb_24B 50c
	Unknown 
	Hypothetical protein 
	52191 – 52514
	<
	Similar ORF identified in Stx2 converting phages 1,2 and Stx1 converting phage.
	Y
	Y

	vb_24B 51c
	Unknown 
	Hypothetical protein 
	54666 – 55046
	<
	shares some degree of homology from aa 5-63 with metallophosphoesterase ZP_01462790.1
	Y
	Y

	vb_24B 52c
	Unknown 
	Hypothetical protein 
	55397 – 55768
	<
	aa 48 - 91 possesses sequence conservation to ABC-type multi-drug transport system (ZP_01950625.1)
	Y
	Y


* Previously described in Stx phages

§ Conserved context - Conserved/Similar location in Stx phage/ lambdoid phage genome
1 Function confirmed 
 ADDIN EN.CITE 

[17]

2 There are some data to support a role in induction of the lytic cycle 
 ADDIN EN.CITE 

[17]
 

3 Well characterised in Lambda or other lambdoid phages

4 characterised 
 ADDIN EN.CITE 

[20, 21]

