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Table S1. The host range of the B13 phage determined on 38 Bacillus strains.

Ne Bacterial species Strain Source Phage lysis
1 B. cereus VKM B-13 VKM -
2 B. cereus VKM B-15 VKM +
3 B. cereus VKM B-370 VKM +
4 B. cereus VKM B-373 VKM +
5 B. cereus VKM B-374 VKM +
6 B. cereus VKM B-383 VKM -
7 B. cereus VKM B-445 VKM +
8 B. cereus VKM B-473 VKM +
9 B. cereus VKM B-491 VKM +
10 B. cereus VKM B-504T VKM +
11 B. cereus VKM B-681 VKM +
12 B. cereus VKM B-682 VKM +
13 B. cereus VKM B-683 VKM +
14 B. cereus VKM B-684 VKM +
15 B. cereus VKM B-686 VKM -
16 B. cereus VKM B-687 VKM -
17 B. cereus VKM B-688 VKM +
18 B. cereus VKM B-771 VKM -
19 B. cereus VKM B-810 VKM -
20 B. cereus VKM B-811 VKM -
21 B. cereus VKM B-812 VKM -
22 B. cereus ATCC 4342 ATCC -
23 B. cereus ATCC 14893  probiotic”Bactisubtil”"[1] -
24 B. thuringiensis VKM B-83 VKM +
25 B. thuringiensis VKM B-84 VKM +
26 B. thuringiensis VKM B-85 VKM +
27 B. thuringiensis VKM B-440 VKM -
28 B. thuringiensis VKM B-443 VKM -
29 B. thuringiensis VKM B-446 VKM -
30 B. thuringiensis VKM B-447 VKM -
31 B. thuringiensis VKM B-450 VKM +
32 B. thuringiensis VKM B-453 VKM +
33 B. thuringiensis VKM B-454 VKM +
34 B. thuringiensis VKM B-1555 VKM -
35 B. thuringiensis VKM B-1557 VKM -
36 B. thuringiensis ATCC 35646 ATCC +
37 B. weihenstephanensis KBAB4 [2] +
38 B. flexus Laboratory collection -

Source abbreviations: VKM: All-Russian Collection of Microorganisms; ATCC: American Type Culture

Collection.



Table S2. Annotation of Bacillus phage B13.

- Blast results Conserved domains, Blast Hhpred results Annotation
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o = o
2| & | &g E
% H »n 3 ;E Name E-val Name, (region) E-val (Prob./E-val)
»
TPA: MAG TPA: terminase small 2 0e-33
subunit [Myoviridae sp.] ’
COG3747; COG3747; Phage
1 76 138 N TPA: MAG TPA: terminase small 2 0e-33 terminase, small subunit terminase, small
subunit [Myoviridae sp.] ’ [Mobilome: prophages, subunit
transposons] (99.22/1.70e-10)
TPA: MAG TPA: terminase small 5.0e-31
subunit [Myoviridae sp.] ]
P59217; TERL_BPSF5
Putative terminase large
terminase large subunit [CaldiBacillus 0.0e+00 subunit (100.0/1.50e-58)
phage CBP1] '
(:;;2) 147e97 | COG4626; YmfN; Phage
” 435 2135 N TPA: MAG TPA: Large Terminase 0.06+00 terminase-like protein, large | terminase, large
[Siphoviridae sp.] ' Terminase 1 subunit, contains N-terminal subunit
(87-55 2)‘ 3.71e-76 | HTH domain (100.0/4.60e-56)
TPA: MAG TPA: Large Terminase
[Siphoviridae sp.] 0.0e+00 021870; TERL_BPLSK
Terminase large subunit
(100.0/2.00e-49)
TPA: MAG TPA: portal protein 0.0e+00 Q6QGD5; PORTL_BPT5
[Myoviridae sp.] ' Portal protein (100.0/5.00e-
43)
3 2149 | 3372 | + portal prOtz;‘iE:%‘;Sé;l]dl”m phage 0.0e+00 Ph?ff_gfgcl’;tal 133e64 | 1 occo PORTL BPHKY portal protein
Portal protein (100.0/1.30e-
portal protein [Clostridium phage 0.0e+00 40)
phiCDHM11] ]




021872; PORTL_BPLSK
Probable portal protein
(100.0/3.50e-40)

COG3740; COG3740; Phage
head maturation protease

_ _ 2.0e-42 (99.96/2.30e-27)
capsid maturation protease
[PaeniBacillus phage Dragolir] . P49860; PRO_BPHK?

3329 | 3913 , 20e-41 | Teptdase S8 |, a7 Prohead protease prohead
prohead protease [Bacillus phage J5a] (14-174) (99.93/7.40e-24) protease
prohead protease [Bacillus phage zla] 4.0e-41 D3WAC4; PRO_BPLP2

Probable capsid maturation
protease (99.89/7.70e-21)
COG4653; COG4653;
major_cap_HK9 Predicted phage phi-C31
TPA: MAG TPA: major capsid protein | 3.0e-165 7(3-390) gp36 major capsid-like
[Siphoviridae sp.] 1.930-68 protein (100.0/1.10e-35)
TPA: MAG TPA: major capsid protein Phage_capsid(12 P49861; CAPSD_BPHKY7 major capsid
3930 5114 . . 1.64e-48 . . . .
[Siphoviridae sp.] 2.0e-164 4-389) Major capsid protein protein
(100.0/1.00e-33)
TPA: MAG TPA: major capsid protein 3.02¢-10
[Siphoviridae sp.] 1.0e-159 COG4653(88- Q6QGD8; CAPSD_BPT5
394) Major capsid protein
(100.0/3.60e-32)
d1xp8a2; d.48.1.1 (A:283-341)
5130 5387 hp hp - - RecA protein, C-terminal hp
domain (90.72/4.60e-01)
DNA packaging protein [PaeniBacillus 1.0e-26 cd08054; gp6; Head-Tail
hage PG1] Connector Protein gp6 of .

5384 | 5656 P put DNA_pack | 5/ 13 |  Bacteriophage HK9g7p ang | ead completion

TPA: MAG TPA: head to tail adaptor 3.0e-24 (2-88) similar proteins (99.57/1.40e- protein
[Myoviridae sp.] 14)




TPA: MAG TPA: head to tail adaptor

cd08051; gp6_gp15_like;

[Siphoviridae sp.] 3.0e-24 Head-Tail Connector
Proteins gp6 and gp15, and
similar proteins. Members of
this family include the
prote(99.49/1.60e-13)
Q38584; HCP15_BPSPP Head
completion protein gp15
(99.36/8.50e-12)
COG5614; COG5614;
TPA: MAG TPA: head closure knob 6.0e-21 Bacteriophage head-tail
[Myoviridae sp.] adaptor (99.87/1.20e-20)
5653 5952 TPA: MAG TPA:. }}ead closure knob 5.06-20 gpl6_SPP1 2 780-08 048446; H;P16_BP§PP Head | head com}?letion
[Myoviridae sp.] (2-96) completion protein gp16 protein
(99.83/1.60e-18)
TPA: MAG TPA: head closure knob 1.06-19
[Siphoviridae sp.] 064214; VG20_BPMD2 Gene
20 protein (99.18/5.20e-10)
COG5005; COG5005; Mu-like
prophage pi2 protein 37 [Bacillus phage | , . PrOFggfg;/ng%tee_TS?pG
11143]
TPA: MAG TPA: putative tail (Q01261; GPG_BPMU putative tail
5945 6301 component [Siphoviridae sp.] 3.0e-35 - - Putative capsid assembly completion
protein G (98.86/1.40e-08) protein
TPA: MAG TPA: putative tail 7 0632 Q04776; YG36_BPMV4

component [Siphoviridae sp.]

Uncharacterized protein
ORF6 (98.55/2.30e-07)




putative aminopeptidase [uncultured

Caudovirales phage] 2.0e-62 048448; COMPL_BPSPP Tail
completion protein gp17
10 6298 6627 TPA: MAG TPA_'as.m: tail component 7 Oe-d1 i ) (98.63/9.70e-07) tail comp.letion
[Myoviridae sp.] protein
064216; VG22_BPMD2 Gene
TPA: MAG TPA: tail completion 5.0e-40 22 protein (96.44/8.00e-02)
protein [Myoviridae sp.] '
putative major tail protein [uncultured 4.0e-128
Caudovirales phage] ' 021879; TUBE_BPLSK Tail
tube protein (100.0/1.10e-31)
major tail protein [Bacillus phage maj_tail_phil3 . .
11 6628 | 7221 J P 1143 phas 3.0e-127 J 51 95) 211639 | 0. vG23 BPMLS Major | 1 D Protein
tail protein Gp23
putative major tail protein 2 0e-81 (97.25/1.70e-02)
[Exiguobacterium phage vB_EauS-123] ’
prophage pi2 protein 40 [Bacillus phage
11143] 5.0e-37
TPA: MAG TPA: tail assembly tail assembly
12 7228 7590 . . .. 3.0e-36 - - (-, "N chaperone
chaperone protein [Siphoviridae sp.] .
protein
TPA: MAG TPA_asm: tail assembly 8.0e-36
chaperone protein [Myoviridae sp.]
TPA: MAG TPA: Ribosomal protein
. 2.0e-03
L14 [Myoviridae sp.]
13 7689 7805 - - (-, hp
TPA: MAG TPA: Protein of unknown 2 0e-03
function (DUF1108) [Siphoviridae sp.] '
TMP repeat protein [GeoBacillus phage | 0.0e+00 YqbO 1.57e-48 021882; TMP_BPLSK
GBSV1] (1-696)
Probable tape measure tape measure
14 7821 11453 . .
TMP repeat protein [Bacillus virus 1] | 0.0e+00 COG5412 8.00e-33 protein (100.0/2.40e-22) protein

(601-1071)




putative TMP repeat protein

QOPDK?7; TMP_BPSPP Tail

[uncultured Caudovirales phage] 0.0e+00 SMC_prok_B 1.38e-08 tape measure protein gp18
(19-571) (99.97/2.00e-20)
E7DNB6; TMP_BPDP1 Tape
measure protein (99.97/9.90e-
20)
) ) COG4722; YomH; Phage-
tail family protein [Bacillus phage Sipho_tail related protein (99.82/1.50e-
. 16-1 .73e-34 ' ’
vB_BtS_BMBp3)] 0.0e+00 (16-189) 3.73e-3 18)
. . . . phi3626_gpl4_ ] . . .
15 11495 12950 tail family prote.m [Bacillus phage 0.0e+00 N 4.026-34 04'8459, I?IT_BPSPP Distal distal t'all
phi4]1] tail protein (99.8/6.70e-18) protein
(4-127)
tail family protein [Staphylococcus 0.0e+00 YomH 2 050-20 O§4221 ; .VG27_1.3PMD2
hage SpaAl] Minor tail protein Gp27
(99.44/5.20e-12)
putative minor structural protein put_anti_recept QOPDK®; FIBER_BPSPP Tail
. o A 7.46e-7 i i .96/5.90e-27
[uncultured Caudovirales phage] 0.0e+00 (29-351) 6e-70 | spike protein (99.96/5.90e-27)
tail fiber domain-containing protein Prophage_tail COGA4926; PHIB; Phage-
16 | 12949 | 17331 . s P 0.0e+00 phage- 3.06e-15 | related protein (99.9/5.60e- | tail fiber protein
[Bacillus phage phi4B1] (97-323) 22)
et Stw‘;:rzl };riit]ell]“ [Bacillus 0.0e+00 ( 35?'; 0 5.53¢-08 | A8E283; VPN7_BPPHE Tail
phagep fiber protein (99.74/9.50e-16)
COG2002; AbrB; Bifunctional
DNA-binding transcriptional
regulator of
17 17347 17794 hp hp i ) stationary/ sporu?atlon/ toxin | transcriptional
gene expression and regulator

antitoxin ¢(99.19/7.80e-11)
d2fy9al; b.129.1.3 (A:1-54)
Putative transition state




regulator ABH (98.69/2.20e-
07)

dlyfba_; b.129.1.3 (A:)
Transcription-state regulator
AbrB, the N-terminal DNA
recognition domain {Bacillus
subtilis [TaxId:
1423(98.47/1.80e-06)

COG4824; COG4824; Phage-
related holin (Lysis protein)

holin family protein [Bacillus phage 2.0e-87 (99.96/9.10e-28)
phi4]1] .
Phage_holin_4
- - Q9ZXD8; VLYS_BPPH1 .
1 17761 181 1.0e- 1 1.84e-37 hol
8 6 8186 holin [Bacillus phage BVE2] Oc-86 (22-127) Bde-3 Probable holin (99.96/6.60e- o
27)
holin [Bacillus phage vB_BtS_BMBtp13] 3.0-86
' P07539; HOLIN_BPPZA
Antiholin (99.93/5.10e-24)
dlyb0Oal; d.118.1.1 (A:1-157)
N-acetylmuramoyl-L-alanine
amidase PlyG (99.85/2.70e-
. . 19)
N_aC[Q;Yh?ZUraTlOY1-I;\_7alalr<llnﬁ agnzlidase 0.0e+00 ((3?\/1716}; 2 Dde-56
acillus phage Waukesha ) COG5632; CwlA; N- N
. . acetylmuramoyl-L-alanine
19 18186 19118 N acety}muramoyl L-alanine amidase 0.0e+00 PGRP 2 386.25 amidase CwlA [Cell acetylmure'lmoyl
[Bacillus phage vB_BthS-TP21T] (22-141) -L-alanine
wall/membrane/envelope amidase
) . biogenesis] (99.74/4.80e-16)
N-acetylmuramoyl-L-alanine amidase 6.00-128 sporang_Gsm 9.29e-09

[Bacillus phage vB_BthS-HD29phi]

(186-307)

d2cb3al; d.118.1.1 (A:174-
344) Peptidoglycan-
recognition protein-LE
(99.63/3.00e-15)




20

19384

20019

(-, -)

21

20044

20220

(-, ™)

hp

22

20213

20848

PIN domain protein [CaldiBacillus
phage CBP1]

MULTISPECIES: type II toxin-antitoxin
system VapC family toxin [Bacillus
cereus group]

2.0e-06

5e-129

PIN_VapC-like
(23-174)

2.03e-04

COG5573; COG5573;
Predicted nucleic acid-
binding protein, contains
PIN domain [General
function prediction only]
(99.56/9.90e-13)

dlwsia_; c.120.1.1 (A:)
Hypothetical protein AF1683
(99.46/1.80e-12)

COG5378; COG5378;
Predicted nucleic acid-
binding protein, contains
PIN domain [General
function prediction only]
(99.45/7.80e-12)

PIN domain-
containing
protein

23

21363

21040

Q9YJQ8; TIO_ATHV3
Protein tio (86.6/7.80e-01)

hp

24

21504

21722

hp

hp

COG2378; YafY; Predicted
DNA-binding transcriptional
regulator YafY, contains an
HTH and WYL domains
[Transcription] (99.11/4.50e-
09)

transcriptional
regulator

25

21747

22037

YolD-like family protein [PaeniBacillus
phage Diva]

YolD-like protein [PaeniBacillus phage
Xenia]

4.0e-06

4.0e-06

YolD
(19-92)

2.36e-04

dlsgbal; b.137.1.2 (A:1-86)
Inhibitor of Rho Rof
{Escherichia coli [TaxId: 562]}
(95.69/2.30e-01)

YolD-like family
protein




YolD-like protein [PaeniBacillus phage 6.0e-06
Fern]
COG5529; COG5529; Pyocin
large subunit [Secondary
helix_turn_helix protein [Bacillus phage | 2.0e-115 metabolites blosynth?sm,
BMS5] transport and catabolism]
(98.39/2.60e-06)
. . . . HTH domain-
26 | 22884 | 22054 putative cytosolic protein [Bacillus - - P19654; REPL_BPP1 containing
phage vB_BspM_MarvelLand] 2.0e-111 o . .
Replication protein repL protein
DNA binding protein [Bacillus phage (98.02/3.70¢-05)
Spock] 2.0e-99 P03688; VRPO_LAMBD
Replication protein O
(97.7/1.10e-04)
INT_ICEBs1_C_
. s . like 1.04e-46 P37317; VINT_BPSFV
site-specific mt;ﬁ::;i]w acillus phage |~ 0.0e+00 (174-359) Integrase (100.0/2.20e-38)
, , XerC 1.93e-15 P25426; VINT_BPMFR site-specific
27 24435 23272 integrase [Bacillus phage BMBtp1] 0.0e+00 (55-379) Integrase (100.0/5.30e-38) integrase
tyrosine recombinase XerC
[I;IreviBacillus phage Emery] 2.0e-104 Phage_int SAM P08320; VINT_BPPd
3 4.84e-11 Integrase (100.0/5.10e-37)
(63-117)
repressor protein [Bacillus phage P10426; YIM2_BPPH1
BMBtpl1] 5.0e-100 Uncharacterized immunity
region protein 2 (99.92/1.50e-
ImmA/IrrE family metallo- ImmA 22) ImmA/IrrE
28 24930 24505 endopeptidase [Bacillus phage phi4B1] 4.0e-93 (8-141) 7.91e-25 family metallo-
COG2856; ImmA,; Zn- endopeptidase
ImmA/IrrE family metallo- dependent peptidase ImmA,
endopeptidase [Listeria phage 7.0e-47 M78 family [Posttranslational

vB_LmoS_188]

modification, protein




turnover, chaperones]
(99.86/6.00e-20)

COG3800; COG3800;
Predicted transcriptional
regulator [General function
prediction only] (99.8/2.50e-
18)

P06153; RPC_BPPH1
Immunity repressor protein
(99.1/1.40e-07)

Cro/CI family transcriptional regulator 8.0e-68
[Bacillus phage BMBtp1] HTH_XRE | 70e.08 | PO413% RPC_BPP2 Repressor |\ o
29 95368 | 24946 DNA-binding helix-turn-helix protein 3.0e-66 (5-59) protein C (98.46/3.80¢-06) regulator
Baci h hi4B1
[Bacillus phage phi4B1] HipB 6 22004 COG5606; COG5606; (;f’rlz)"gi‘)’r
TPA: MAG TPA: repressor protein (2-88) I;Zf;f;e(;l(EEN gﬁ;ﬁ;ﬁ
[Siphoviridae sp.] 4.0e-49 domain [General function
prediction only] (98.23/1.80e-
05)
P04132; RPC_BPP2 Repressor
transcriptional regulator [Bacillus 8.0e-20 protein C (98.9/5.70e-08)
h hi4B1
phage phi4Bl] d2icta_; a.35.1.3 (A:)
helix-turn-helix transcriptional Antitoxin HigA {Escherichia | transcriptional
li [TaxId: 562 lat
30 25640 25825 regulator [Staphylococcus virus 3.0e-10 - - coli [TaxId: 562]} reguiator
hiETA2] (98.32/8.40e-06) (repressor
p protein)
helix-turn-helix transcriptional Pigii?gﬁgi?ﬁg&
regulator [Staphylococcus virus 187] 4.0e-10 &

protein, XRE-type HTH
domain [General function




prediction only] (98.14/2.70e-
05)

DUEF771 domain-containing protein

COG4707; COG4707;
Prophage pi2 protein 07
[Mobilome: prophages,

transposons] (99.77/1.10e-18)

[Bacillus phage phi4B1] 4.0e-53 P25135; VG090 BPPE1 10.1
TPA: MAG TPA: protein of unknown DUF771 OS—Pseulz:ll(D);?::: 11:r>1hage Pf1 clljcfrjrlz;l
31 25825 26097 function (DUF771) [Siphoviridae sp.] 5.0e-06 (32-90) 2.16e-10 OX=2011081 PE=4 containing
DUF771 domain-containing protein SV=1(98.63/5.10e-08) protein
[Staphylocoilcitll; 5:§8g]e vB_SauS- 4.0e-03 d1joia_; a.6.15 (A1)
p Terminase gpNU1 subunit
domain {Bacteriophage
lambda [TaxId: 10710]}
(98.61/1.10e-07)
putative NHN endonuclease [Bacillus
phage vB_Bacillus_1020A] 6.0e-13
Q914G0; Y072_SIFVH
32 26112 26267 gp68 [Listeria phage B054] 1.0e-07 - - Uncharacterized protein 72 hp
(68.48/4.10e+00)
TPA: MAG TPA: Metallo-beta- 2.0e-06
lactamase superfamily [Myoviridae sp.]
P03037; RANT_BPP22
ORF6C domain-containing protein 0.0e+00 Antirepressor protein ant
[Bacillus phage phi4J1] (98.17/5.00e-05) transcriptional
33 | 26284 | 27102 antirepressor [Bacillus phage BMBtp1] | 2.0e-174 ORF6C 2.19e-31 COG3646; pRha; Phage regulator
(147-259) . (antirepressor
regulatory protein Rha rotein)
antirepressor-like protein [Bacillus [Mobilome: prophages, P
thuringiensis phage MZTP02] 6.0e-149 transposons] (97.36/3.80e-04)




P19655; ANT_BPP1
Antirepressor protein 1
(97.08/7.10e-03)

COG4803; COG4803;
Uncharacterized membrane

4 27114 27302 h h - - h
3 30 P P protein [Function unknown] P
(76.57/7.70e+00)
replication terminator protein
[AeriBacillus phage AP45] 6.0e-39
replication terminator protein replication
35 27329 27763 p . P - - (-, "N terminator
[PaeniBacillus phage Vegas] 7.0e-28 .
protein
replication terminator protein
[PaeniBacillus phage Dragolir] 1.0e-27
COG5532; yfdQ;
Uncharacterized conserved
36 27782 28495 hp hp - - protein YfdQ, DUF2303 hp
family [Function
unknown].(94.21/5.40e+00)
cd14652; Seven_helix_coil
37+ 98495 28710 hp hp i i Seven_hehx_c?ﬂ. other. hp
structures are fusion proteins
(84.14/9.80e-01)
utative replication protein COG3935; Dnab; DNA
p P . P 0.0e+00 replication protein DnaD
[uncultured Caudovirales phage] . .
DnaD 7 700-15 [Replication, recombination
e e . ) (144-287) ’ and repair] (99.27/1.30e-10) o
replication initiation protein [Bacillus DNA replication
38 29077 30012 hage BMBtp1 ] 0.0e+00 rotein DnaD
phag P DnaD_dom | , . . | P03688; VRPO_LAMBD P
. , , (184-245) ' Replication protein
DnaD domain protein [Bacillus phage 1.06-162 (98.21/2.00e-06)

phi4]1]




COG3611; DnaB; Replication
initiation and membrane
attachment protein DnaB

[Replication, recombination
and repair] (98.5/4.90e-06)

putative structural protein [Vibrio

P15854; GP166_BPPHb5 Gene
product 16.6 (94.63/5.80e-03)

COG1675; TFAT;
Transcription initiation factor
IIE, alpha subunit
[Transcription] (94.83/2.10e-

39 30024 30503 phage vB_VpP_DE10] 3.0e-04 02) hp
d1zina2; g.41.2.1 (A:126-160)
Microbial and mitochondrial
ADK, insert "zinc finger"
domain {Bacillus
stearothermophilus [TaxId:
1(91.79/4.60e-02)
40 30496 30726 hp hp (-, " hp
lysozyme-like protein [Bacillus phage 1.0e-84
vB_BtS_BMBtp14]
dlrh6a_; a.6.1.7 (A:)
41 30750 31307 gp38 [Bacillus phage TP21-L] 1.0e-77 Excisionase Xis (89.7/5.10e- hp
01)
TPA: MAG TPA: PVL ORF 50 like
protein [Myoviridae sp.] 4.0e-19
Q02406; Y12]_BPT4
Uncharacterized 7.3 kDa
42 31346 31780 hp hp protein in Gp30-rIII hp

intergenic region
(93.52/2.40e-01)




COG4508; Dut2; Dimeric
dUTPase, all-alpha-NTP-
PPase (MazG) superfamily

. 1.0e-117 dUTPase_2 [Nucleotide transport and
putative dUTPase [uncultured (7-178) 2.91e-23 | metabolism].(100.0/2.20e-32)
Caudovirales phage]
. _ NTP- dlw2ya_; a.204.1.1 (A:) Type
43 | 31905 | 32441 dUTP diphosphatase [Bacillus phage |\ o4 | ppase qUTPase | 1.67e-18 yII deoxyuridine . dUTPase
vB_BtS_BMBtp3] (11-93) triphosphatase (99.96/1.40e-
, 28)
dUTPase [Bac;{i)uzsll:;}]lage vB_BthS- Dut2 5.300-13
1.0e-22 (6-178) dlogla_; a.204.1.1 (A:) Type
II deoxyuridine
triphosphatase (99.9/1.30e-
22)
KOG3637; Vitronectin
receptor, alpha subunit
4 32461 32601 hp hp i ) [Extrgcellulali structures] hp
(83.84/1.50e+00)
KOG3083; Prohibitin
[Posttranslational SPFH domain-
modification, protein containing
SPFH_prohibiti turnover, chaperones] membrane
HfIC/HfIK family inner membrane 8.0e-161 n 6.62e-47 (100.0/6.90e-35) protein
protein [Bacillus phage Spock] (27-225) (Prediction:
KOG3090; Prohibitin-like Signal peptide
45 32603 33394 band 7 protein [Bacillus phage B4] 1.0e-158 HfIC 1.62e-09 protein [Posttranslational (Sec/SPI)
(1-230) modification, protein
membrane protein [Bacillus phage turnover, chaperones] Cleavage site
BigBertha] 5.0e-152 PHB 6.24e-05 (100.0/4.50e-34) between pos. 35
(25-191) and 36: GHA-
KOG2621; Prohibitins and GV. Probability:
stomatins of the PID 0.3497)

superfamily [Energy




production and conversion]
(100.0/7.40e-30)

putative recombination protein U
[uncultured Caudovirales phage]

COG3331; PrfA; Penicillin-
binding protein-related
factor A, putative
recombinase (100.0/9.00e-34)

2.0e-122
. . . dlrzna_; ¢.52.1.28 (A:) Holliday
46 | 33419 | 34006 H[gltgd;yljscr(‘fii: rils;he’assealrff 2.0e-85 ( zlée;gs) 4.66e-59 | Recombination protein U junction
Py phage -p (RecU)/PBP related factor A | resolvase RecU
2.0e-84 PrfA) (100.0/4.10e-32
putative recombination protein U Oc-8 (PrA) (100.0/4.10e-32)
[Bacillus phage vB_BtS_BMBtp3] dlobSa_; ¢.52.1.18 (A:)
Holliday-junction resolvase
5501176 (99.19/6.70e-10)
dlijwc_; a.4.1.2 (C:) HIN
recombinase (DNA-binding
domain) (98.11/1.90e-05)
dlgdtal; a.4.1.2 (A:141-183)
47 34003 34306 Zr?—fmger protein fused to HTH 2 0e-22 i ) gamma,d'elta resolv.ase (C- hp
domain [Staphylococcus phage SpaAl] terminal domain)
(97.86/1.10e-04)
dlrr7a_; a.4.1.14 (A:) Middle
operon regulator, Mor
(97.91/1.90e-04)
putative sigma-70 family RNA 3.0e-94 PRK06930 6.5%e-61 dlor7al; a.4.13.2 (A:120-187)
polymerase sigma factor [uncultured (1-168) SigmaE factor (RpoE) . .
-70 famil
Caudovirales phage] (98.44/5.80e-06) SIgmaRI\? Aam‘ y
48 34458 34967 sigma70-ECF 2.48e-09 olvmerase
sigma-70 family RNA polymerase 2.0e-53 (77-161) P06227; RP34_BPSP1 RNA in n}ia factor
sigma factor [Bacillus phage polymerase sigma GP34 &
Waukesha92] Sigma70_r4 5.48e-09 factor (98.33/7.10e-06)




(104-157)

sigma-70 family RNA polymerase 5.0e-53 dlttya_; a.4.13.2 (A:) Sigma70
sigma factor [Bacillus phage (SigA, RpoD) (98.29/9.20e-06)
vB_BtS_BMBtp3]
49 35421 35630 hp hp - - (-, " hp
Q9]555; A13_FOWPN Virion
50 35696 35875 hp hp - - membrane protein A13 hp
homolog (80.17/6.70e+00)
dlj%ia_; a.6.1.5 (A:)
DNA-binding protein [Bacillus phage 2 0e-23 Terminase gpNU1 subunit
Deep-Purple] domain (99.04/6.90e-09)
helix turn helix domain protein P25135; VG090_BPPF1 10.1 HTH d(.)rr.lain-
o1 35877 36089 [CaldiBacillus phage CI];Pl] 50e-10 HTH_17(20-66) 1.59e-04 kDa protein (98.96/1.40e-08) contam'mg
protein
DNA-protecting protein DprA P51705; VCOX_BPHC1
. 3.0e-06 .
[Thermus phage phi OH2] Regulatory protein cox
(98.86/2.30e-08)
d4ogca2; d.4.1.8 (A:513-673)
CRISPR-associated
endonuclease Cas9/Csnl,
TPA: MAG[ ;;ﬁ;}g;;jse;?omdease HNH domain (97.74/9.40e-
2.0e-37 05)
52 36147 36449 DNA.52A [Siphoviridae sp.] 4.0e-32 - - CRISPR-associated endonuclease
endonuclease Cas9/Csnl,
TPA: MAG TPA: HNH endonuclease HNH domain (97.19/1.50e-
5.0e-32 03)

bacteriophage, HNH Endonuclease,
DNA.52A [Siphoviridae sp.]

d4008a2; d.4.1.8 (A:775-907)
CRISPR-associated
endonuclease Cas9/Csnl,




HNH domain (97.08/1.80e-
03)

53 36452 3684:7 + hp hp — - (v_v, l_Y) hp

* — CDS37 (locus_tag: phageB13_37; protein_id UUW40223; location 28495-28710), predicted by RAST, encodes a hypothetical protein. There is an alternative
overlapping CDS which was discovered manually and is located downstream (28463-28981) of the RAST-predicted CDS37. The alternative CDS has an RBS that is
slightly closer to the proposed start codon compared with the RBS of the RAST-predicted CDS37. Since both the RAST-predicted and alternative CDSs encode

hypothetical proteins, it is very difficult to tell which one is the real gene.



Table S3. The large terminase subunit proteins of B13 and phages with well-studied DNA packaging
mechanisms used for phylogenetic inference.

. Number GenBank
Terminus type Phage . . Source
(terminase large subunit)
Pseudomonas phage Pf-10 YP_009145642.1 [3]
Enterobacteria phage T7 QRE00040.1 [4]
. ) Enterobacteria phage T3 YP_009792972.1 [5]
Short direct terminal repeats (T7) — -
Yersinia phage phiYeO3-12 NP_052122.1 [6]
Pseudomonas phage phil5 YP_004286227.1 [7]
Pseudomonas phage PFP1 YP_009804025.1 [8]
Escherichia phage N4 YP_950546.1 [9]
Short direct terminal repeats (N4) Achromobacter phage JWDelta AHC56597.1 [10]
. . Erwinia phage vB_EamP-S6 YP_007005834.1 [11]
Exact direct terminal —
Clostridium phage c-st YP_398598.1 [12]
repeats ;
. . Bacillus phage Izhevsk QIW89903.1 [13]
Short direct terminal repeats (c-st) -
Bacillus phage vB_BanS-Tsamsa AGI11737.1 [14]
Bacillus phage Basilisk AGR46580.1 [15]
Bacillus virus SPO1 YP_002300330.1 [16]
Long DTRs (SPO1) Listeria phage A511 YP_001468454.1 [17]
Brochothrix phage A9 YP_004301396.1 [18]
Enterobacteria phage T5 YP_006983.1 [4]
Long DTRs (T5) Salmonella virus SPC35 YP_004306624.1 [19]
Providencia phage vB_PreS_PR1 YP_009599184.1 [20]
Bacteriophage N15 NP_046897.1 [21]
5’cos ends (lambda) -
Enterobacteria phage lambda NP_040581.1 [4]
Escherichia virus P2 NP_046758.1 [4,22]
. 5’cos ends (P2) Escherichia virus 186 NP_052251.1 [23]
Cohesive ends
Pseudomonas phage phiCTX NP_490600.1 [24]
Escherichia virus HK97 NP_037698.1 [25]
3’cos ends (HK97) Escherichia virus HK022 NP_037663.1 [25]
RHizobium phage 16-3 YP_002117560.1 [26]




Bacillus phage B13 UUW40188.1 -
Escherichia virus Mu AAF01106.1 [27]
Host ends (Mu) Pseudomonas phage B3 YP_164067.1 [28]
L. Burkholderia virus BcepMu YP_024701.1 [29]
Host DNA at termini
Pseudomonas virus MP22 YP_001469154.1 [30]
Host ends (D3112) Haemophilus phage SuMu YP_007002934.1 [31]
Pseudomonas virus D3112 NP_938233.1 [30]
Salmonella virus P22 YP_063734.1 [32]
Headful (P22) Salmonella phage ST64T NP_720326.1 [33]
Enterobacteria phage LP7 AAA88220.1 [34]
Shigella phage Sf6 NP_958178.1 [35]
Headful (S£6) Hamiltonella virus APSE1 NP_050979.1 [36]
Enterobacteria phage CUS-3 ABQ88401.1 [37]
Enterobacteria phage 933W NP_049511.1 [38]
Headful (933W) —
Burkholderia virus Bcep22 NP_944278.1 [39]
Pseudomonas phage phiKZ NP_803591.1 [40]
Headful (phiKZ) Pseudomonas phage 201phi2-1 YP_001956731.1 [41]
Circularly permuted direct Erwinia phage phiEaH2 YP_007237828.1 [42]
terminal repeats Enterobacteria phage T4 NP_049776.1 [43]
Headful (T4) Vibrio phage KVP40 NP_899601.1 [43]
Enterobacteria phage RB49 NP_891724.1 [44]
Yersinia phage PY100 CAJ28416.1 [45]
Headful (phiPLPE) Klebsiella phage JD001 YP_007392855.1 [46]
Iodobacterteriophage phiPLPE YP_002128452.1 [46]
Bacillus phage vB_BcM_Sam46 QIQ61203.1 [47]
Headful (SPP1) Bacillus phage SPP1 NP_690654.1 [48]
Staphylococcus virus CNPHS82 YP_950600.1 [49]
Bacillus Phage vB_BtS_B83 QCQ57785.1 [50]
Headful (B83) -
Bacillus phage vB_BtS_BMBtp14 YP_009830709.1 [50]
Covalent terminal protein Protein-primed mechanism Bacillus phage phi29 YP_002004545.1 [51-53]
(phi29) [Longas,2008] Bacillus phage Nf YP_009910733.1 [53]




Table S4. Phage genomes used for phylogenetic inference.

Genome

GC-

Proteins shared

No ] Genome Number of BLASTn nucleotide ]
- Name Accession content, | SDCs . . with B13**
length tRNAs/tmRNAs | identity to B13, %*
number % number %
1 Bacillus phage B13 OP066531 36,864 34.8 53 0/0 - - -
g Bacillus phage BMBtp1 KT852578.1 35,838 34.9 58 0/0 27.73 26 46.85
3 Uncultured Caudovirales phage
) MF417893.1 43,032 34.7 61 0/0 29.20 22 38.60
clone 9AX_2, partial genome
4 Bacillus phage phi4]1 NC_029008.1 41,486 35.9 64 0/0 31.28 22 37.60
5 Bacillus phage vB_BanS_Athena OK500002.1 37,369 35.3 62 0/0 21.54 16 27.83
6 Bacillus phage Waukesha92 NC_025424.1 45,648 35.5 71 0/0 12.60 13 20.97
7 Bacillus phage phiS58 KT970646.1 46,635 35.4 70 0/0 12.60 13 21.14
€ Bacillus phage vB_BthS-TP21T MK843319.1 51,949 35.5 82 0/0 12.60 13 19.26
? Bacillus phage vB_BtS_BMBtp3 NC_028748.2 51,366 35.4 72 0/0 9.12 10 16.00
101 Bacilius anthracis phage Cherry DQ222851.1 | 36615 | 353 53 0/0 8.48 9 17.00
1 Bacillus phage Gamma NC_007458.1 | 37,253 | 352 55 0/0 8.49 9 16.70
12 | Bacillus anthracis phage Gamma
. DQ289556.1 37,373 35.1 56 0/0 7.85 9 16.50
isolate d'Herelle
59 Bacillus phage AP631 MKO085976.1 39,549 35.0 56 0/0 7.78 9 16.50
14 Bacillus phage WBeta NC_007734.1 40,867 35.3 57 0/0 7.84 9 16.36




15 Bacillus phage phi4B1 NC_028886.1 | 38,663 | 359 64 0/0 1531 9 15.38
16 Bacillus phage Fah NC_007814.1 | 37,974 | 349 54 0/0 7.79 8 14.95
17 Bacillus phage phIS3501 NC_019502.1 | 44,401 | 349 69 1/0 11.15 7 11.48
18 Bacillus phage phiCM3 NC_023599.1 | 38772 | 355 56 0/0 9.60 6 11.01
19 Bacillus phage BtCS33 NC_018085.1 | 41,992 | 352 59 0/0 7.57 6 10.71
20 Bacillus phage BeeAl NC_048628.1 | 42,932 | 357 63 0/0 9.10 6 10.35
211 Staphylococcus phage SpaAl NC_018277.1 | 42,784 | 356 65 0/0 9.10 6 10.17
22 Bacillus phage PfEFR-5 NC_031055.1 | 43,773 | 3. 68 0/0 7.81 6 9.92
23 Bacillus phage PfEFR-4 NC_048641.1 | 43223 | 354 69 0/0 7.81 6 9.84
24| Bucillus phage vB_BceS-MY192 | NC_048633.1 | 44,69 | 350 66 0/0 7.10 5 8.40
25 Bacillus phage vB_BtS_B83 NC_048762.1 | 49,952 | 358 71 0/0 8.49 4 6.45
26 | Bacillus phage vB_BtS_BMBtpld | NC_048640.1 | 50,740 | 36.8 77 0/0 341 4 6.15
27 Bacillus phage TP21-L NC_ 0116451 | 37,456 | 37. 61 0/0 2.97 3 5.26
28 | Bacillus phage vB_BtS_BMBtp2 | NC_019912.1 | 36932 | 37.8 55 0/0 2.72 2

29 Bacillus phage phBC6A51 NC_004820.1 | 61,395 | 37.7 94 0/0 5.56 0

301 Bacillus phage vB_BboS-125 NC_048735.1 | 58528 | 486 87 0/0 0.00 0

*Determined using BLASTn compared to B13 (multiplying % coverage by % identity); **Determined using GET_HOMOLOGUES (COGtriangles algorithm, -G -t 0 -C 75).
The additional six phage genomes found by the BLASTn search using the whole B13 genome sequence as the query are light gray.




Figure S1. Restriction analysis of B13 genomic DNA. This is the original gel image used to generate Figure 6, A in the main text.
Kodak EDAS 290 Gel Documentation System (“Kodak”) was used to capture the image. 1 — molecular weight markers; 2 — intact phage
DNA; 3 — HindIlII; 4 — BamHI; 5 — BglII; 6 — Pstl.
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