Supplementary Material (SM)

Table S1. Spectrophotometer reading (ODeoonm) of B/ 1821L culture after treatment with
the mitomycin C at various concentrations.

Time intervals

(Hours) % Decrease
Treatments i
in ODégoonm
0 2 4 6 24
Mitomycin C 1.41 1.44 1.46 1.48 0.71 49.65
(1 pg/ml)
Mitomycin C 1.56 1.56 1.57 1.58 0.92 41.03
(3 pg/mL)
Control 1.30 1.34 1.47 1.49 1.35 -3.85
*LSD (5%)
1 1 12 12 . 24.
(Control vs Treated) 0.18 01> ° ° o .
0,
LSD (5%) 0.16 0.14 0.12 0.11 0.34 22.68

(**MMC1 vs ***MMC3)

Note:  *LSD= Least significant digit
**MMC1= Mitomycin C @ 1 pg/mL
***¥MMC3= Mitomycin C @ 3 pg/mL



Brevibacillus laterosporus 1821L cell free supernatant activity after PEG 8000 precipitation

B/1821L

Negative control (LB broth)

Figure S1. Antibacterial activity of B/ 1821L cell free supernatant after PEG 8000
precipitation in the serial dilutions assay test against B/ 1951 as the host
bacterium (A) and B/ 1821L as the host bacterium (B). Arrows (red colour)
denote the zones of inhibition due to the activity of PEG 8000 precipitated
putative antibacterial proteins. LB broth was used as a negative control against
both the strains (B/ 1951 & B/ 1821L) (C).



Mitomycin C induced proteins
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Figure S2. SDS-PAGE of mitomycin C induced culture of B/ 1821L showing a prominent
band of ~48 kD (shown with dark arrow).

Note: Based on its prominence, ~48 kD protein band was hypothesised to be involved in the
putative antibacterial activity. Therefore, the band was excised for preliminary N-terminal
sequencing and the resultant short sequence amino acids revealed several hits (covering
70% of the amino acid sequence) to the loci AOA518VEBO in the Bl 1821L genome
(NZ_CP033464.1) encoding a predicted defective phage protein, similar to that encoded by
the Bs 168 phage-like element PBSX gene xkdK. Furthermore, these findings were
authenticated with the subsequent TEM examination, SDS-PAGE, N-terminal sequencing,

and bioinformatic analysis of purified ~48 kD protein.

Refer to N-terminal sequencing of ~48 kD crude protein:

(https://data.lincoln.ac.nz/ndownloader/files/30948223)



Brevibacillus laterosporus 1821L induced cultures after PEG 8000 precipitation
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Figure S3. Antibacterial activity of B/ 1821L induced culture cell free supernatant after PEG 8000 precipitation against various gram-
positive bacteria. Arrows (red colour) denote the zone of inhibition due to the activity of PEG 8000 precipitated putative
antibacterial proteins.



1 1o Z:D 3 40 S0
{AKAQERWL )

Figure S4. N-terminal sequenced short amino acid match hits to the putative phage tail protein (~48 kD) encoded in B/ 1821L genome.

Refer to N-terminal sequencing of ~48 kD purified protein: (https://data.lincoln.ac.nz/ndownloader/files/30948616)



Table S2. Similar proteins to the ~48 kD identified putative phage tail protein of
Bl 1821L in the Uniprot database.

Similar proteins Organism Gene name Length

C4A76_07870,
C4A77_13935, 445
D5F52_00915

Brevibacillus laterosporus

Phage tail protein (Bacillus laterosporus)

Brevibacillus laterosporus

Phage tail protein (Bacillus laterosporus) EX87_06735 445
Phagg tail-sheath Brevibacillus laterosporus LMG BRLA_c036460 462
protein 15441
Uncharacterised Brevibacillus borstelensis BLG| 826 445
protein Gl-9 a
Brevibaci
Phage tail protein revibacillus laterosporus EEL32_11960 445
(Bacillus laterosporus)
. . Brevibacillus laterosporus AYJOS 14030 445
Phage tail protein SKDU 10 —
Brevibaci
Phage tail protein revibacillus laterosporus EX87 02320 445
(Bacillus laterosporus)
Phage tail protein Brevibacillus laterosporus D5F52_16160 445
(Bacillus laterosporus)
Brevibaci
Phage tail protein revibacillus laterosporus C4A76_21720 445

(Bacillus laterosporus)
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Figure S5. AMPA analysis of identified phage tail-sheath protein of B/ 1821L. Identified

bactericidal motif is indicated is pointed with red arrow.

1 MNGGTFTTGKEKERAGIYFNFKTTAQERVSLSERGTVALPVASSWGEAKTFVSISSVEDL
61 NKKVGLSIDDPSLLLLREAKKNAKTVLMYRLTEGVRASADIAEGVKATAVYGGTKGNDII
121 |IRINQNVLDANSFDVTTYMDESEVDKQTVKKAEELTANGYVTFTGTGDLSSTIPLTGSEG
181 DTAAETLNASAGIRLSGGTDKAPVNSDYTDFLAAAETESFDVIALPVAEGDQLKATFAAF
241 |IKRLRDGQGQKVQGVTANYAGDYEGIINVTEGVLLEDGTEVTPDKATAWVAGASAGATN
301 QSLTFVEYEGAVDVLHRLDHDTIVERLGKGEFLFTFDARDKSVSVEKDINSLVTFTAEKN
361 KKFAKNKIVRVLDAVNNDLTRELKALIKSRKGSGSDIPASEDGLQYVKTMITQYMTTLQD

421 AGGITGFDSDEDITISMNEDRDGFLIDLAVQPVDAAEKFYFNVEVN

Figure S6. AMPA analysis of identified phage-like element PBSX protein XkdK of
Bl 1821L. Amino acids (360-373) corresponding to the bactericidal stretch are
highlighted in red colour.



Table S3. Effect of crude Bl 1821L putative antibacterial proteins (ABPs) on the number of viable cells of B/ 1821L and B/ 1951 after
incubation at 30°C for various time intervals. Data presents the mean values of four experiments. Values of %
decrease/increase in the number of viable cells are calculated from CFUs values of corresponding time intervals.

. Bl 1821L o . BI 1951 o .
Tremens g MU gowineme g P s g
Bl 1821L crude ABPs ) Bl 1821L crude ABPs )
4.46E+06 5.56E+06 3.18E+06 4.19E+06
1 -24.65 -31.89 0.350
(6.650)** (6.745) (6.502) (6.622)
3.70E+06 3.85E+06 3.64E+06 4.93E+06
3 -4.05 -35.40 0.281
(6.568) (6.585) (6.561) (6.692)
3.58E+06 2.50E+06 3.74E+06 5.80E+06
6 30.07 -55.18 0.377
(6.553) (6.398) (6.573) (6.763)
1.18E+07 1.10E+07 9.15E+06 1.33E+07
12 6.36 -45.22 0.312
(7.071) (7.043) (6.961) (7.123)
1.35E+07 1.67E+07 1.05E+07 1.17E+07
18 -23.57 -11.03 0.228
(7.131 (7.223) (7.023) (7.068)
1.72E+07 1.50E+07 5.58E+06 7.89E+06
24 12.71 -41.48 0.317
(7.236) (7.177) (6.746) (6.897)

*=Least significant difference

**=The values in parenthesis indicate the converted value of number of viable cells (CFU/mL) into logio CFU/mL.



Table S4. Effect of crude B/ 1821 putative antibacterial proteins (ABPs) on the ODgoonm reading of B/ 1821L and Bl 1951 after incubation
at 30°C for various time intervals. Data presents the mean values of four experiments.

Trerenls gugn .| Abewemingem g PLT el gy
Bl 1821L crude ABPs h Bl 1821L crude ABPs .

1 1.99 1.99 0.00 1.92 1.90 1.14 0.061
3 1.87 1.85 0.67 1.74 1.73 0.43 0.121
6 1.65 1.63 1.21 1.58 1.55 1.51 0.148
12 1.29 1.26 2.32 1.45 1.39 4.57 0.135
18 1.23 1.21 1.63 1.24 1.25 -0.10 0.227
24 1.25 1.18 5.51 1.29 1.18 8.36 0.237

% Decrease from

thestart(1hour)to 3759 40.7% 32.8% 37.9%

the end (24 hours)
of incubation

*=Least significant difference
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Figure S7. Number of viable cells (logio CFU/mL) of Bl 1821L and B/ 1951 with/without
treatment of crude B/ 1821L putative antibacterial proteins (ABPs) after
incubation at 30°C over 24 hours.
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Figure S8. Effect of crude B/ 1821 putative antibacterial proteins (ABPs) on the ODgoonm
reading of Bl 1821L and B/ 1951 after incubation at 30°C for various time
intervals.



Table S5. Effect of purified B/ 1821L putative ~48 kD phage tail-like protein (PTLP) on the number of viable cells of B/ 1821L and
Bl 1951 after incubation at 30°C for various time intervals. Data presents the mean values of one experiment. Values of %
decrease/increase in the number of viable cells are calculated from CFUs values of corresponding time intervals .

Bl 1821L Bl 1951
Time intervals 8 % Decrease/increase 95 % Decrease/increase
(Hours) BI18211 * in no. of viable cells BI1951 ¥ in no. of viable cells
Bl 1821L PTLP ) B/ 1821L PTLP )
1.74E+07 2.81E+07 9.05E+06 1.66E+07
1 -61.21 -83.43
(7.241)* (7.448) (6.957) (7.220)
2.41E+07 2.16E+07 6.20E+06 8.80E+06
3 10.19 -41.94
(7.381) (7.334) (6.792) (6.944)
1.13E+07 1.64E+07 1.17E+07 1.08E+07
6 -45.78 7.73
(7.051) (7.215) (7.066) (7.031)
2.34E+07 2.14E+07 2.58E+07 2.01E+07
12 8.55 22.14
(7.369) (7.330) (7.411) (7.302)
1.68E+07 2.78E+07 2.37E+07 1.56E+07
18 -65.67 34.18
(7.224) (7.443) (7.375) (7.193)
2.33E+07 2.87E+07 1.87E+07 2.03E+07
24 -23.23 -8.85
(7.366) (7.457) (7.271) (7.307)

*= The values in parenthesis indicate the number of viable cells (CFUs/mL) converted into logio CFU/mL.



Table S6. Effect of purified B/ 1821L ~48 kD putative phage tail-like protein (PTLP) on the ODsoonm reading of B/ 1821L and B/ 1951
after incubation at 30°C for various time intervals. Data presents the mean values of one experiment.

Time intervals Bl18211 % Decrease/increase BI1951 % Decrease/increase
(Hours) Bl1821L * in ODggonm reading BI1951 * in ODggonm reading
Bl 1821L PTLP Bl 1821L PTLP
1 3.40 3.20 5.88 2.89 2.90 -0.35
3 1.99 1.98 0.50 1.93 1.91 1.04
6 1.70 1.61 5.01 1.76 1.79 -1.70
12 1.26 1.30 -3.59 1.65 1.68 -1.82
18 1.19 1.27 -6.30 1.58 1.59 -0.63
24 1.14 1.21 -6.14 1.43 1.50 -4.90

% Decrease from

thestart (1 hour)to  gg 5o 62.2% 50.5% 48.3%
the end (24 hours)

of incubation
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Figure S9. Effect of purified B/ 1821 putative phage tail-like protein (~¥48 kD) on the
ODgoonm reading of B/ 1821L and B/ 1951 after incubation at 30°C for various
time intervals.

Table S7. Phage-like element PBSX protein XkdK and phage tail-sheath proteins from

different gram-positive bacteria.

Accession Protein name Organism
AOAOD1WNL8 Phage tail sheath Aneurinibacillus migulanus
AOA410KN98I Phage tail sheath Bacillus aerophilus
R4JQA6 Structural protein Bacillus phage PBP180
AOA5BOB6Z4 Phage-like element PBSX XkdK Bacillus sp. ANT_WA51
A0A410QZ71 Phage-like element PBSX XkdK  Bacillus sp. WR11
AOA6HOH1P2 Phage-like element PBSX XkdK Bacillus subtilis subsp. subtilis str. SMY
P54331 Phage-like element PBSX XkdK  Bacillus subtilis168
C0Z5G9 Uncharacterised protein g;;‘g?(:\fgg"cs fég;/;g(;tram a7/icm
AOA3M8B733 Phage tail Brevibacillus gelatini
AOAOQ075R9L5 Phage tail sheath Brevibacillus laterosporus LMG 15441
Q18BNO Phage-like element PBSX XkdK Clostridioides difficile 630
AOA061P351 Phage-like element PBSX XkdK  Geomicrobium sp. JCM 19039




similar proteins of other gram-positive bacteria (See SM Table 7) using the programme CLUSTALO.

AOAODI1IWNLE
AOA3MB8B733
AOASBOBE€Z4
AOAG6HOH1P2
AOAO061P351
AOAO75RSLS
AOA410KNSE
AOA410QZ71
AOAS18VEBO
CO0ZSGS
Q18BNO
R4JQARE
PS4331

AQAODIWNLE
AOA3MEB733
AOASBOBEZ4
AOAG6HOH1PZ2
AOAO61P351
AOAO75RSLS
AOA410KNSE
AOA410QZ71
AOAS1S8VEBO
CO0ZSGS
Q18BNO
R4JQRE
PS54331

AOAOD1IWNLE
AOA3MS8B733
AOASBOBEZ4
AOAG6HOH1PZ
AOAO061P351
AOAO75RSLS
AOA410KNSE
AOA410QZ71
AOAS18VEBO
CO0ZSGo
Q18BNO
R4JQAE
PS4331

AOAODIWNLSES_ ANEMI
AOA3MEB733_SBACL
AOASBOB6Z4_SBACI
AOAG6HOH1P2 BACIU
AORO61P351_SBACL
AOAO7SRSLS_BRELA
AOA410KNO98_ 9SBACI
AOA410QZ71_SBACT
AOAS18VEBO_BRELA
CO0Z5GS_BREBN
Q18BNO_CLODé
R4JQA6_SCAUD
XKDK_BACSU

AOAODIWNLSE_ANEMI
AOA3MEB733_SBACL
AOASBOB6Z4_9BACI
AOAG6HOH1P2_ BACIU
AOAO61P351_SBACL
AORO7SRSL5_BRELA
AOR410KNS98_ 9SBACI
AOR410QZ71_ SBACI
AOAS518VEBO_BRELA
CO0Z5GS_BREBN
Q18BNO_CLODé
R4JQA6_SCAUD
XKDK_BACSU

AOARODIWNLS_ ANEMI
AOA3MEB733_SBACL
AOASBOB6Z4_9BACI
AOAG6HOH1P2_ BACIU
AOAO61P351_ SBACL
AOAO7SRSLS5_BRELA
AOA<410KNS98_ 9SBACI
AOA410QZ71_9BAC
AOAS18VEBO_ BRELA
CO0Z5GS_BREBN
Q18BNO_CLODé
R4JQA6_SCAUD
XKDK_ BACSU
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---------- MAGGTFQTGERKVRPGFYARFISAAQDRIAVAPRGIVILPLTLNWGRAKE
_________________ MTIQRERPGVIVELIAKAKERV-VPKSGVVLVPYQAEWGAPDE
—————————— MNGGTFTTGKEKERAGIYFNFKITAQERVSLSERGIVALPVASSWGEAKT
—————————— MNGGTFTTGKEKERAGIYFNFKITAQERVSLSERGTIVALPVASSWGEAKT
—————————— MNGGTFAPGVEKERAGIYFRFISAANDRLSVGERGTIVALPLELSWGAPKT
MKNKYDNTYLHFEEVNSMTIIQRERPGVNVELKAKAQERV-LPKSGVVLVPYLAEWGAPDQ
KKRPGIYFNFKITAEQRITLGERGTIVALPLVMSWGEPKT

—————————— MNGGEFTTG%EKERAGIYFNFKTTAQERVSLSERGTVALPVASSWGEAK:
----------------- MTIQRERPGVNVELKAKAQERV-LPKSGVVLVPYLAEWGAPDQ
————————————————— MIIQRERPGVIVELIAKAKERV-VPKSGVVLVPYQAEWGAPDE

—————————— MNGGTFITPGIEKKRPGIYFNFKITAEQRITLGERGTIVALPLVMSWGEPKT
—————————— MNGGTFITGKEXKERAGIYFNFKITAQERVSLSERGTVALPVASSWGEAKT
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FVSISSVEDLNKKVGLSIDDPSLLLLREAKKNAKIVLMYRLTEGVRASADIA-————————
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FVSISSVEDLNKKVGLSIDDPSLLLLREAKKNAKTVLMYRLTEGVRASADIA-———————
VITMKGYEERVAETF————— GHIGILELAAEGGATVLGYRMTISGNGVAASYTQS——————
LVKLGSFEERIAQTE GKVDIVELAREGGATILAYRMINGTATKAAYEQR
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Figure S10. Amino acids alignment of identified B/ 1821L and B/ 1951 phage like-element PBSX protein XkdK (AOA518VEBO) with the
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AQAODIWNLE
AOA3MBB733
AQASBOBEZ4
AQAGHOH1P2
AOA061P351
AOAO7S5SRSLS
AOA410KNSE
AOR410QZ71
AQAS18VEBO
C0Z5G9
Q18BNO
R4JQRE
P54331

AOAROD1WNLE
AOA3MBB733
AQASBOBEZ4
AQRGEHOH1PZ
AOA061P351
AOAO7SRSOLS
AOR410KNSE
AQA410Q2Z71
AQAS18VERO
C0Z5G9
Q18BNO
R4JQAE
P54331

AORODIWNLE
AOA3M8B733
AQASBOBEZ4
AORGHOH1PZ2
AORO61P351
AOAO75RSLS
AOA410KNSE
AOA410QZ71
AOAS18VERO
C0Z5G9
Q18BNO
R4JQAG
P54331

AORODIWNLS ANEMI 152
AOA3MEB733_9BACL 138
AOASBOB6Z4 9BACI 150
AOA6HOH1P2 BACIU 150
A0A061P351 9BACL 171
AQRO7SRSLS_ BRELA 155
AOA410KN98 9BACI 150

A0A410QZ71 9BACI 150
AOAS18VEBO BRELA 138
C0Z5G9_BREBN 138
Q18BNO_CLODé S0
R4JQA6 9CAUD 150
XKDX BACSU 150

AORODIWNLES ANEMI 190
AOA3MEBB733_SBACL 182
AOASBOB6Z4 9BACI 206
AOR6HOH1P2 BACIU 206
AORO061P351 SBACL 209
AORO075R9L5 BRELA 199
AOR410KN98 9BACI 188
AOA410QZ71 9BACI 206

AOAS18VEBO BRELA 182
CO0ZS5SGS_BREBN 182
Q18BNO_CLODé& 87
R4JQA6 9CAUD 188
XKDX BACSU 2086

AORODIWNLE8 ANEMI 247
AOA3MEB733_ 9BACL 241
AOASBOB6Z4 9BACI 264
AOA6HOH1P2 BACIU 264
AORO061P351 9BACL 267
AORO75RSLS_BRELA 258
AORA410KNS98 9BACI 246

AOA410QZ71 9BACI 264
AOAS18VEBO BRELA 241
CO0ZS5GS_BREBN 241
Q18BNO_CLODé % i B
R4JQA6_ 9CAUD 246
XKDX BACSU 264

AEIESL----VPNEWVTESGT
ANADELVEKIGQSVEVRVOKL
KKAEEL----TANGYVIFTGT
KKAEEL----TANG¥WTFTGT
RRSSEZL----QDNDWVSFEGS
ANMDELVTKAEQSI¥IKVKKL
KDVKDL----VKNKEVQFSGE
KKAEZL----TANGEVIFTGT
ANVDELVTKAEQSI¥IKVKKL
ADANELAAKT SQSN¥VRVKKL
PVDLSA----ENKEZINLAL

XDVKDL----VKNK¥VQFSGE
KKAEEL----TANGEVIFTGT

LSSTIPLTGSEGDTAA.TLNASAGI
LSSTIPLTGSEGDTAARETLNASAGI
SGGTINSEART
SGGTSGIATL
SGGKNGVASV

--ADYTDEMTACETEFEDTIGELSD-DVILETTFVGEIRRLREDEGRKVK
ARADATKLEMAVSGADEDAMYLPFDD-PAVQAAAKQEMSDRRTLGKKLSTL
--SDYTDELAAAETESEDVIALPVAEGDQLKAT FAAFIKRLRDGQGQKVQ
--SDYTDELAAAETESEDVIALPVAEGDQLEAT FAAFIKRLRDGQGQKVQ
--WDYTDELSAAEHVS¥DTIGLPVDDEDQLATT FVSEVKRMRDETGIKIT
SATDFTTLENSISGVDEDAMYLPSAD-AGIQARAKQEMVDRELFSKKRSTL
--ADYTAFLEAAETEYFDVIALPVDNSEQLKATFASEIERLRDKQGRKVQ
—-SDYIDFLAAAETESFDVIALPVAEGDQLKAIFAAFIKRLRDGQGQKVQ
TANDFTTLENSISGTDEDAMYLPSAD-VAIQARAKQEMSDRELFSKKXRST

ASADSTKLEMAVSGADEDAMYLPFDD-SAVQARAKQEMSDRITONKKLST

--QTALDFL——-;T(EFNYLCMPKA—VEADKTAI(NWII(L«DID(VKV’
--ADYTAFLEAAETEYFDVIALPVDNSEQLKATFASFIERLRDKQGRKVQ
--SDYTDFLAAA_T:SFDVIALPVA.GDQLKAIFAAFIKRL«DGQGQKVQ

KNSVKLLDGTELTXERAVA
CAIAGQHNNGNTYGSLEWEA
EGVLLEDGTEVIPDXATA

SSVELAER-XLNVAETVA
CAIAGQHVNGKTYGSLEWAAW
SGVVLEDGTELTPAQTTA
EGVLLEDGTEVIPDXATA
CAIAGQHVNGKTYGSLEWAAW
SAIAGQHNNGKVYGSLEWAR
FTTEDVLVGEKKYSVDEFTSR!
SGVVLEDGTELTPAQTTA!
EGVLLEDGTEVIPDXATA
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189
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246
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263
263
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257
245
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240
240
140
245
263

291
300
308
308
310
317
290
308
300
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185
290
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AOROD1WNLE
AOA3MEB733
AOASBOBEZ4
AQOA6HOH1PZ
AORO61P351
AOAO75RSLS
AOA410KNSE
AOA410QZ71
AOAS18VEBO
C0ZS5GS
Q18BNO
R4JQRE
P54331

AOQAODI1WNLE
AOA3MEB733
AOASBOBEZ4
AOQOAGHOH1P2
AOAO61P351
AOAO75RSLS
AORA410KNSE
AOA410QZ71
AOAS18VERO
C0Zs5GS
Q18BNO
R4JQRE
P54331

AOAODI1WNLE
AOA3MEB733
AOASBOBEZ4
AOR6HOH1PZ
AOAO61P351
AODRO75RSeLS
AOA410KNSE
AOR410QZ71
AOAS18VERO
C0ZSGS
Q18BNO
R4JQAE
P54331

*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.

AORODIWNLS ANEMI
AOA3ME8B733 S9BACL
AOASBOB6Z4_9SBACI
AOAG6HOH1P2 BACIU
AORO61P351 SBACL

292
301
308
308
311

AORO75RSL5S BRELA 318

AOA&lOKNQS:QBACI
AOAR410QZ71 SBACI

291
3098

AOAS518VEBO BRELA 301

C0Z5G9_BREBN
Q18BNO_CLOD6
R4JQA6_9CAUD
XKDK_BACSU

AOAODIWNLE_ANEMI
AOA3MS8B733_9BACL
AOASBOB6Z4_9BACI
AOA6HOH1P2 BACIU
AORO061P351_ 9BACL
AOAO75ROLS_BRELA
AOA410KN98_ 9BACI
AOA410QZ71_9BACI
AOAS18VEBO_BRELA
C0Z5G9_BREBN
Q18BNO_CLOD6
R4JQA6_9CAUD
XKDK_BACSU

AOAODIWNLE_ANEMI
AOA3MEB733_9BACL
AOASBOB6Z4_9BACI
AOA6HOH1P2 BACIU
AOAO61P351_ 9BACL
AOAO7SROLS_BRELA
AOA410KN98 9BACI
AOA410QZ71_9BACI
AOAS518VEBO BRELA
C0Z5GS_BREBN
Q18BNO_CLOD6
R4JQAE_9CAUD
XKDK_BACSU

(Refer to SM Tables S8 & S9)

301
186
291
308

350
358
368
369
371
375
351
369
358
358
243
351
369

404
411
429
429
431
428
411
429
5 fo B
411
296
231
429

DGAVDAIPRYTNSEIIEAZNK
PL-KXAQKDWGHSDILRALGS
EGAVDVLHRLDEDTIVERLGK
EGAVDVLHRLDEDTIVERLGK
EGAIGVNEDLDDDEIKERLRN
PM-KXAARKDWGHETEIQNALNS
EGAVDTLERLDNDQVEYRLSQ
EGAVDVLHRLDEDTIVERLGX
PL-KKAEKDWGHETDIQAALNS
PL-KKALKDWGHTDILSALGS
SDVVDI-PKMTXVDAESKVUNXEGELILIKE T
EGAVDTLERLDNDQVEYRLSOQEEFLFTFDARDRTVSVEKDI
EGAVDVLHRLDEDIIVERLGXEEFLFTFDARDKSVSVEKDT

FVFVNDG--EQVKVEYDI
LVATRDG--DVYIZIESA
FLFTFDARDKSVSVEKDZ
FLFTFDARDKSVSVEKDZ
FLFHYDPRDRTVSVEKDZ
SLIAVRDG--DVYLIESA!
FLFTFDARDRTVSVEKDZ
FLFTFDARDKSVSVEKDI
LIAVRDG--DVYLIESA!
LIATRDG--DVYIZESA
LILIKEA--GAIRIARG

KMNNNADGQAILXASVI
GNHDLSGAVFVSAVN

TFELKNLI(LRKANGN:IPAQDD:VQLV?TLIT
TRELKALI(SRKGSGS“IPAQED:LQYVKTMIT
<LDNFDI;GAI‘VGAVK“

e ——— (NGNGDRRGFQLSAKP
SDEDITISMNE-D-———————————————————— RDGFLIDLAVQP
SDEDITISMNE-D-———————————————————— RDGFLIDLAVQP
PSDDIDIVLID-Q-————————=———————————F DGFIINLGAQP
IFEDK-———————————————————— (NGIGDKRGFRLAAKP
SETDIVIGLNE-D-———————————————————— RDGFIIDLAVQP
SDEDITISMNE-D-———————————————————— RDGFLIDLAVQP
IFEDK-————————mmmmmmmmmmm o XKNGIGDXRGFRLARXP
TFTDK————————————————————————— XKNGIGDRRGFLLSAKP
STVEIDFEAQKSYLKSKGVDLSYMILQEIKEANTGSKVFLKAKIK
SETDIVIGLNE-D-———————————————————— RDGFIIDLAVQP
SDEDITISMNE-D-———————————mmm RDGFLIDLAVQP

349
357
368
368
370
374
350
368
357
357
242
350
368

403
410
428
428
430
427
410
428
410
410
295
410
428

442
445
466
466
468
462
448
466
445
445
354
448
466



Table S8. Distance matrices of identified B/ 1821L and B/ 1951 phage-like element PBSX protein XkdK (AOA518VEBO) with the similar
proteins of other gram-positive bacteria.

Uniprot Accession #

:t —

5 %" (https://www.uniprot.org)

‘D 4

w o oQ o o~ o] - o

o 2 = o N a n 9 o N @

QO o 2

& < S @ & T Py o g o S ) S < b
w 3 = o Q =) Fl 0 o =] ) " @ o M
o 3 ) b= o T O N - - -l N 0 - <t
et o 0 n o =] = < < n o - < N
£t s I 2 g § & & § § 8 & & ¢
53 =) ) < - < < = < <

AOAOD1WNLS 1.34 0.8 0.8 0.84 1.4 0.8 0.8 1.33 1.46 1.51 0.8 0.8
AOA3M8B733 1 34 1.44 1.44 1.43 0.38 1.4 1.44 0.36 0.14 1.64 1.4 1.44
AOA5B0B6Z4 0.8 1.44 0 0.56 1.52 0.37 0 1.45 1.45 1.49 0.37 0
AOA6HOH1P2 0.8 1.44 0 0.56 1.52 0.37 0 1.45 1.45 1.49 0.37 0
A0A061P351 0.84 1.43 0.56 0.56 1.42 0.57 0.56 1.45 1.38 1.54 0.57 0.56
AOAO075RIL5 1.4 0.38 1.52 1.52 1.42 1.44 1.55 0.1 0.39 1.49 1.44 1.55
AOA410KN98 0.8 1.4 0.37 0.37 0.57 1.44 0.37 1.4 1.37 1.66 0 0.37
A0A410QZ71 0.8 1.44 0 0 0.56 1.55 0.37 1.45 1.45 1.49 0.37 0
AOA518VEBO 1.33 0.36 1.45 1.45 1.45 0.1 1.4 1.45 0.39 1.52 1.4 1.45
C0Z5G9 1.46 0.14 1.45 1.45 1.38 0.39 1.37 1.45 0.39 1.66 1.37 1.45
Q18BNO 1.51 1.64 1.49 1.49 1.54 1.49 1.66 1.49 1.52 1.66 1.66 1.49
R4JQA6 0.8 1.4 0.37 0.37 0.57 1.44 0 0.37 1.4 1.37 1.66 0.37

P54331 0.8 1.44 0 0 0.56 1.55 0.37 0 1.45 1.45 1.49 0.37




Table S9. Amino acids alignment % of identified B/ 1821L and B/ 1951 phage-like element PBSX protein XkdK (AOA518VEBO) with the
similar proteins of other gram-positive bacteria.

Uniprot Accession #

E -

g %" (https://www.uniprot.org)

28 0 n

U = - o < N - n [~ - o

Q o = N a. n - <)) N o

< € S & o T e o g o S o S < b
w 3 = x o =) . n S =] ® r @ o M

° 3 o) S o I o N - o - N ) = <
8 2 2 s < - b 2 3 3 < S g A e

c 3 < g S S S S S =) S © o

s - < < < < < < < <

AOAOD1WNLS 23.9 41.5 41.5 39.8 22.0 42,6 41.5 22.7 23.2 22.0 42.6 41.5
AOA3M8B733 )39 21.2 21.2 20.7 68.2 20.6 21.2 69.0 86.0 18.4 20.6 21.2
AOA5B0B6Z4 41.5 21.2 100.0 51.8 20.3 648  100.0 21.2 20.5 22.4 64.8  100.0
AOA6HOH1P2 44 5 21.2  100.0 51.8 20.3 648  100.0  21.2 20.5 22.4 64.8  100.0
AOA061P351 39.8 20.7 51.8 51.8 19.0 53.4 51.8 18.8 19.4 20.5 53.4 51.8
AOAO075RIL5 22.0 68.2 20.3 20.3 19.0 19.8 20.3 89.1 67.4 19.3 19.8 20.3
AOA410KN98 47 ¢ 20.6 64.8 64.8 53.4 19.8 64.8 20.3 22.0 20.1 100.0  64.8
AOA410QZ71 415 21.2  100.0 100.0  51.8 20.3 64.8 21.2 20.5 22.4 64.8  100.0
AOA518VEBO 22.7 69.0 21.2 21.2 18.8 89.1 20.3 21.2 68.1 19.9 20.3 21.2
C0z5G9 23.2 86.0 20.5 20.5 19.4 67.4 22.0 20.5 68.1 20.2 22.0 20.5
Q18BNO 22.0 18.4 22.4 22.4 20.5 19.3 20.1 22.4 19.9 20.2 20.1 22.4
R4JQA6 42.6 20.6 64.8 64.8 53.4 19.8  100.0 64.8 20.3 22.0 20.1 64.8

P54331 41.5 21.2  100.0 1000  51.8 20.3 648  100.0  21.2 20.5 22.4 64.8
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Figure S11.Amino acids alignment and percentage identity of identified putative phage tail-sheath protein (AOA518VEBO, shown with red
arrow) of Bl 1821L and B/ 1951 with similar proteins of different B/ phages including Abouo (S5MUG6), Jimmerl (SSMNC1),
Davies (S5MCF5), Jimmer2, (S5MBG7), Powder (AOAOK2FLW?7), and Osiris (AOAOK2CNL4) using Geneious basic.

(Refer to SM Figure S12 & Tables $S10 and S11)



Figure S12. Amino acids alignment of identified B/ 1821L and B/ 1951 putative phage tail-sheath protein (AOA518VEBO) with the phage
tail-sheath protein of different Bl phages using the programme CLUSTALO.

AOAS18VEBO AOAS18VEB0 BRELA 1 —---- MKGYEERVA 54
SSMUGE SSMUG6E_9CATD 1 T TO-GENTLD 60
SSMNC1 SSMNC1_9CAUD % T ZO0~GENTED 80
SSMCFS SSMCFS_9CAUD 1 T ZQ~GENTED 60
SSMBG7 SSMBG7_9CAUD 1 T £ 80
AOAOK2FLW7 AOAOK2FLW7 9CAUD 1 T £ 60
AOAOK2CNL4 AOAOK2CNL4 SCAUD 1 T =1 £ 60
.. - .- - - .- . -
AOAS18VEBO AOAS18VEBO BRELA 55 ETF----- ILE \ \ 109
SSMUGE SSMUG6E_9CATD 61 KLGYDISEPQELLVO - 3 : 117
SSMNC1 SSMNC1~9CAUD 61 KLGYDISEPQELLIVO - : 117
SSMCFS SSMCFS_9CAUD 61 KLGYDISEPQELLVO 2 : 117
SSMBG7 SSMBG7_9CAUD 61 KLGYDISEPQELLVOQ ' ) \ 117
AOROX2FLW7 AOAOK2FLW7 9CAUD 61 KLGYDISEPQELIVO - N 258D 117
AOAOK2CNL4 AOAOK2CNL4 9CAUD 61  KLGYDISE 2 N : 117
.- . . - - -
AOAS18VEBO AOAS18VEBO BRELA 110 ESIKESTVELGXK--EL 167
SSMUGE S5MUG6E_9CATD 118  VUVVEQNIDDETTFIVKT 170
SSMNC1 SSMNC1_9CAUD 118  VVNEQNIDDETTFIVKT 170
SSMCFS SSMCFS_9CAUD 118 YVVEQNIDDETTFIVKT 170
SSMBG7 SSMBG7_9CAUD 118 VVVEQNIDDETTFIVKT 170
AORAOK2FLW7 AOAOK2FLW7 9CAUD 118 VVVWEQNIDDETTFIVKT 170
AOROK2CNL4 AOAOK2CNL4 9CAUD 118 VVVEQI\IDD:T FIVET 170
AOAS18VEBO AOAS18VEBO BRELA 168 E 227
SSMUGE SSMUGE_9CATD 171 T 228
SSMNC1 SSMNC1_9CAUD 171 T 228
SSMCFS SSMCFS_9CAUD 171 T 228
SSMBG7 SSMBG7_9CAUD 171 T 228
AOROK2FLW7 AOAOX2FLW7 SCAUD 171 T 228
AOROK2CNL4 AOAOK2CNL4 9CAUD 171 T 228




AOAS18VERO
SSMUGE
SSMNC1
SSMCFS
SSMBG7
AQAOKZFLW7
AOQAOX2CNL4

AOAS18VEBO
S5MUGE
SSMNC1
SSMCF'S
SSMBG7
AQAOKXZ2FLW7
AOAOX2CNL4

AOAS18VERO
S5MUGE
SSMNC1
SSMCFS
SSMBG7
AQAOX2FLW7
AOROX2CNL4

AOAS18VERO
SSMUGE
SSMNC1
SSMCFS
SSMBG7
AQROXZ2FLW7
AOROX2CNL4

AOAS18VEBO_ BRELA 228
SSMUG6_9CAUD 229
SSMNC1 SCAUD 229
SSMCF5_9CAUD 229
SSMBG7_9CAUD 229
AOQROK2FLW7_ 9CAUD 229
AOAOK2CNL4_ SCAUD 229
AOAS18VEBO BRELA 288
SSMUG6E_9CAUD 275
SSMNC1 9CAUD 275
SSMCF5_9CAUD 275
SSMBG7_9CAUD 275
AQAOK2FLW7_SCAUD 275
AOROK2CNL4_ 9CAUD 275
AOQAS18VEBO_BRELA 347
SSMUG6_9CAUD 335
SSMNC1 SCAUD 335
SSMCF5_9CAUD 335
S5MBG7 SCAUD 335

AOAOKZ?LW?_QCAUD 335
AOROK2CNL4 9CAUD 335
AOQAS18VEBO_BRELA 406
SSMUG6_9CAUD 385
SSMNC1 9CAUD 395
SSMCFS_9CAUD 395
SS5MBG7 9CAUD 385

AOQROK2FLW7_9CAUD 395
AOROK2CNL4 9CAUD 385
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*Highlighted dark grey color amino acids denote similarity among the aligned phage tail-sheath like proteins.
(Refer to SM Tables S10 & S11)
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Table S10. Distance matrices of identified B/ 1821L and B/ 1951 putative phage tail-sheath
protein (AOA518VEBO) with the phage tail-sheath proteins of
different Bl phages .

= Uniprot Accession #
% O (https://www.uniprot.org)
§%
.g 'g- o ~N <
(5} =. o —
ni g T 2 5 E = 2
"6 g > 2 (@] o0 00 ~ ~
s = S S S - ¥ Y
23 in Ln Ln r P o 2
c un 7, 7] %} [7,) S <°( g
oL < < <
£
S5MUG6 0.01 0 0.01 1.56 0.01 0.03
S5MNC1 0.01 0.01 0 1.51 0 0.01
SSMCES 0 0.01 0.01 1.56 0.01 0.03
S5MBG7 0.01 0 0.01 1.51 0 0.01
AOA518VEBO 1.56 1.51 1.56 1.51 1.51 1.52
AOAOK2FLW?7 0.01 0 0.01 0 1.51 0.01

AOAOK2CNL4 0.03 0.01 0.03 0.01 1.52 0.01




Table S11. Amino acids alignment (%) of identified B/ 1821L and B/ 1951 putative phage
tail-sheath protein (AOA518VEBO) with the phage tail-sheath proteins

of different Bl phages.
= Uniprot Accession #
* ] (https://www.uniprot.org)
c ©
2 5
§ g o E 3
> [
<% S S i 3 = = 5
NS 2 = 2 = ) S =]
€ 4 7 7} 7 7 g < <
2 £ < < <
£
S5MUG6 98.6 100 98.6 21.9 98.6 97.5
S5MNC1 98.6 98.6 100 21.7 100 98.9
S5MCF5 100 98.6 98.6 21.9 98.6 97.5
S5MBG7 98.6 100 98.6 21.7 100 98.9
AOA518VEBO 21.9 21.7 21.9 21.8 21.7 21.7
AOAOK2FLW7 98.6 100 98.6 100 21.7 98.7

AOAOK2CNL4 97.5 98.9 97.5 98.9 21.7 98.9




Beta-glucosidase (EC 3.2.1.21); 6-phospho-beta-glucosidase (EC 3.2.1.86)

\ Phage FluMu protein gp47 with baseplate domain

Hypothetical protein/phage Bacilli gp425
|
|

Phage-like element PBSX protein XkdU Integrase

l
v v v = v v
el edCKe e e K eeec K e <K

Hypothetical protein/phage Clostridium_phi8074 |
UviB (BAGEL)/Holin BhIA

v

A

Brevibacillus phage Abouo putative tail fibre protein

=

N- acety|muramoy|.|_.a|anine amidase Phage-llke element PBSX protein XkdT )
(EC 3.5.1.28) _ ' Insert 4458 bp dissimilar
' in B/ 1951 and B/ Rsp
Phosphosugar-binding transcriptional e ' Isochorismatase (EC 3.3.2.1)
regulator, RpiR family : ABC transporter permease protein YvcS
I l ,
A A A 4 A A A A 4
Tail protein \ Two-component response regulator YvcP
XkdN-like protein Prophage LambdaBa01, positive Two-component sensor kinase YvcQ

control factor Xpf

|
PBSX family terminase large unit ABC transporter ATP-binding protein YvcR

Phage-like element PBSX protein XkdK
<:| N-terminal sequence Transcriptional regulator

(48 kD) <:] Hypothetical proteins

Figure S13. Schematic of the genomic architecture of B/ 1821L PBSX-like region encoding the identified gene xkdK. The red shaded box
denotes B/ 1951 region absent in B/ 1821L.
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Figure S14. Genomic architecture of B/ 1951 PBSX-like region encoding the identified gene xkdK. The filled red wedge points to the
integration of the red shaded region of B/ 1821L (Figure 13) in the B/ 1951 genome.



Table S12. Protein orthologues of B/ 1821L UviB (BAGEL)/Holin BhIA protein in Uniprot.

Accession Homologous protein Organism % identity

Brevibacillus laterosporus

AOAO075R9K7 Uncharacterised protein LMG 15441 100
S5M5U3 Bacteriocin UviB Brevibacillus phage Emery 92.0
S5M6A1 Uncharacterised protein Brevibacillus phage Davies 90.8
SS5MNE1 Uncharacterised protein Brevibacillus phage Jimmer 1 90.8

AOAOK2CND1  Uncharacterised protein Brevibacillus phage Osiris 1 90.8




Figure S15. Amino acids alignment of identified B/ 1821L and B/ 1951 phage-like element PBSX protein XkdK (AOA518VEBO) with the similar

proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO.
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P54331
AQOAS18VERO
R4JQARE
EQU1S9
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AQAS18VERO
R4JQAE
EQU1S®

P54331
AQAS18VERO
R4JQAE
EQU1S9

P54331
AQAS18VERO
R4JQAE
EQU1S®

*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.

XKDX BACSU 279
AOAS18VEBO BRELA 271
R4JQA6 9CAUD 261
EQU1S9_BACPZ 279

XKDX BACSU 337
AOAS18VEBO BRELA 328
R4JQA6 9CAUD 319
EOU1S9 BACPZ 337

XKDX BACSU 397
AOAS18VEBO BRELA 384
R4JQA6 9CAUD 379
EOU1S9_BACPZ 397

XKDX BACSU 456
AOAS18VEBO BRELA 435
R4JQA6 SCAUD 438
EOU1S9 BACPZ 456

(Refer to SM Tables S13 & S14)
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Table S13. Distance matrices of identified B/ 1821L and Bl 1951 phage-like element PBSX
protein XkdK (AOA518VEBO) with the similar proteins of the
defective prophages PBSZ, PBSX, and PBP180.

Uniprot Accession #

oo
x Q (https://www.uniprot.org)
c o
2 8
g5
< 3
8 ; P54331 AOA518VEBO R4JQA6 EOU1S9
83
[
2 £

£
P54331 1.45 0.37 0.01
AOA518VEBO 1.45 1.40 1.47
R4JQA6 0.37 1.40 0.37
EOU1S9 0.01 1.47 0.37

(Refer to SM Figure S15)



Table S14. Amino acids alignment (%) of identified B/ 1821L and B/ 1951 phage-like
element PBSX protein XkdK (AOA518VEBO) with the similar proteins of
the defective prophages PBSZ, PBSX, and PBP180.

Uniprot Accession #
(https://www.uniprot.org)

Uniprot Accession #
(https://www.uniprot.org)

P54331 AOA518VEBO R4JQA6 EOU1S9
P54331 22.9 66.5 98.7
AOA518VEBO 22.9 21.6 22.9
R4JQA6 66.5 21.6 66.5

EOU1S9 98.7 22.9 66.5




Brevibacillus laterosporus 1821L/1951

Bacillus pumilus AB94180

Bacillus subtilis 168

Bacillus subtilis W23

Figure S16. Dendrogram showing alignment of the identified phage-like element PBSX
protein XkdK (AOA518VEBO) of B/ 1821L and B/ 1951 with similar proteins of
defective prophages of Bs W23 (EOU1S9), Bs 168 (P54331), and Bacillus phage
PBP180 (R4JQA®6). Key is 0.2 nt substitutions per site.



Figure S17. Amino acids alignhment of tail protein (AOA518VEAOQ) encoded in PBSX-like region of B/ 1821L and B/ 1951 with the similar
proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO.

AOAS18VERO AOAS18VEARO BRELA 1 ---------MNNDMVVELLSVQKEMYXVRQGMMEWKRDA--VSL--QVAWGQMGRDFLRE 47
EOU1T3 EOU1T3_BACPZ 1 MAKLTARFDMEDRVS------- KKLRKVONGFRALEKYRKMVQRKSAIDIRKDSKTILRT 58
R4JJO3 R4JJ03_9CAUD L o o 0
P54334 XKDO_BACSU 1 MAKLTARFDLEDKVS------- KKLXRIHKGFQEVEKKVKT INRQIKISIRAEDQAFY-- 51
ROAS18VEAO AOAS18VEAO BRELA 48 TDKMERRIK------—--——-—oommmme ELHSQLKRLGT----————=—————————— &7
EQU1T3 EOQU1T3_BACPZ 54 IDRIQKSLKXKKLGSQMISISAEDNASAVIQQVQTQLQGLPASVSINIGASDQATERFERL 113
R4JJ03 R4JJ03” 9CAUD 1 o e 0
P54334 XKDO_BACSU 52 e 51
AOAS18VERO AOASISVEAO BRELA 68 === —m oo e e e e e e e e e e e e e e e e e e e &7
EOU1T3 EQU1T3_BACPZ 114 RELVAGFKGFTIVLSAEDQVSPAVOKIQRYMETALKNGYSVIIRVIDHVMKIVGRISAGI 173
R4JJO3 R4JJ03 9CAUD B et 0
P54334 XKDO_BACSU 52 mmm e e 51
AOAS1S8VEAO AOAS18VEAO BRELA 68 ----SVQAKLRVIIDDQATQKISQ------- MRSQISQSLVISGGGSSGGSKASVMDEMG 116
EQU1T3 EQU1T3_BACPZ 174 DALTGKDNKLELAINDKVSDXLDSLQKRIDSMRSSGSPDXAAPSAGGNTGDIASMFDPET 233
R4JJ03 R4JJ039CAUD 1 o e 0
P54334 XKDO_BACSU et 51
AOAS18VEAO AOAS18VEAO BRELA 117 DY----- LINSYNDAIPDSQAAAKE----—————- RGLFMARGKT---ELEGQ----ELD 154
EOU1T3 EQU1T3_BACPZ 234 ILTALDKFASSFMEKVDEIATKFSPETILTELDKFTTSFMNKVDAIATKFSPETILTQLD 293
R4JJ03 R4JJ03 9CAUD 1 s o 0
P54334 XKDO_BACSU §2 ==mmmmmeececeee e e e e ec e ee e e e e e e e e e e e e —————— 51
AOAS18VEAO AOAS1SVEAOQ BRELA 155 ====—== === e e e e e e e e e e e e e e RSVGRMTQINPEM 167
EQU1T3 EOU1T3_BACPZ 294 KFTTSFMSKVDAIATKFSPETILTQLDKFTTSFMSKVDAIATKFSPETILGQLDKFTTSF 353
R4JJ03 R4JJ03_9CAUD ]l e e 0
P54334 XKDO_BACSU 52 = e e e e e 51



AOASI18VERO
EQU1T3
R4JJ03
P54334

AOAS18VERD
EQU1T3
R4JJ03
P54334

AOAS18VERD
EQU1T3
R4JJ03
P54334

AOAS18VEROD
EQU1T3
R4JJ03
P54334

AOAS18VERO
EQU1T3
R4JJ03
P54334

AQOASI18VERD
EQU1T3
R4JJ03
P54334

AOAS18VERD
EQU1T3
R4JJ03
P54334

AOAS18VEAO BRELA
EQU1T3_BACFZ
R4JJ03_9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03 9CAUD
XKDO BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03 9CAUD
XKDC_BACSU

AOAS18VEAO BRELA
EOU1T3_BACFZ
R4JJ03_9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03_9CAUD
XKDO_BECSU

AOAS18VEAO BRELA
EOU1T3_BACFZ
R4JJ03_9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03 9CAUD
XKDO_BACSU

168
354

52

216
412

g3

268
470

133

305
508
103
147

365
546
128
leg

395
€06
159
199

444
€14
214
236

-------- MKAEATAIYNRSDEVNPTN----KAEYAEFAAKLSMSTGFTSDQSLKMMALL
MSKVDAIATKFSPETILEQ;u FTTSEMGKVDAIAAKFSPET-ILSQL-DKFTTSFMNKV

------------------ RL. RI-------NDYIILKFAKSLEIKVVL-DDQ---VTSKL
RDSTGVNDPERLANSLQYMET-NMK------- DFSDDFVSSMIKNT SQLGLEMDTPEXMA

DAIATKFSPETLLKQLDKFIGSFMXXVDEIASKFSPEAIFKQLD--XFTGSEMKXVIDVY
---------------- RRFSVLSM(LYQ---------GIYRDLR--QLANQLNM BLQMy

MLVGEIGN-----=--- M---GIPSNGLPLEA-----==----- LXDLALXMSTQGEMSKV
e A e KFSPEV-IFKQLDXKFTGSFMKKVDDVVSXFSP-EAIFKQ
ISIQAKGLDVIKSSIDRLKQSGTSPILLTFXLNDQLSGKMSS-IK-=-====-= KSILQL

LORGYEADGKSPEEAKRLATIESKEVIQLLHSDNXKSDNQMAMGRIFMNVASIKDDNVRQE

LOKFADSFMEKVDDIVS----mmmmmmmmmmmmmmm o KESPATIFNELDKFADSFM-KK
MR TYYMRLIMVDQAT T- - - === === === === m oo R QRIKKT--------
LANGYTVKLEVIDEITK-——— === mmm e mmmmem TV---==- O
MLNEVGSGSGK----EELQYLEPLIESAGNI === SA-mmmmmmmmmmmmmmmmm e e
VDDVVSKFSPETIFNEEDKFT DSFMKKVDDIVSKFSPDAILTKAEDFLTNIVDKISEKEN
-------------------- ¥SLTMAKHEI---------RVSVQDNAKSKLKKRDQAES
------------ LTALERKFEXTYYVEVV---===========---VKTKISDKINKKES
*

LVVNXVADDEA----- EKSYQARKDONPWFEYMOAQNEVRLAMTELAATVAKDL------
EENPHK] —======—=c===== A-=mmm e e
VYKEKKIKKKP—--NATAAIKTKENKQSWLGNLGNKALKE—-IEKYAGDVSDKLKEKLSP
LINKETSKKESDKSSDKGSDXNSDQKPGHVGKIK--=========—mmmmmmeeeee GWL

----- APGFKILSNGIANVVQSFNKL---------P-QMARLATEGVVIAFLAKKAKKS
----- NKAEKFFDNIVSKIARKFEKFSPDKIIEK-VGEFFEKIIKGIAEKLVNLDEGG
RKFWD-K“LPWV'T<IDEYKQ"VIGR SEKIKIN-P -EY -------- LDXWENKGLDLI
KDWWTKSaWPWZfDLLNEIGKA"LDRFKERL EKLKNDVFD(IID ------------ KI

215
411
19
82

267
469

132

304
507
102
146

364
545
127
167

394
€05
158
198

443
€13
213
235

488
€67
264
283



AQAS1EVEROD
EOU1T3
R4JJ03
P54334

AOQOAS18VERO
EQU1T3
R4JJ03
P54334

AOAS1EVEROD
EQU1T3
R4JJ03
P54334

AQOAS18VERO
EQU1T3
R4JJ03
P54334

AQAS1EVERD
EOU1T3
R4JJ03
P54334

ADAS1EVERD
EQU1T3
R4JJ03
P54334

AQOAS18VERO
EOQU1T3
R4JJ03
P54334

AOAS18VEAO BRELA
EQU1T3_BACPZ
R4JJ03_9CAUD
XKDO_BACSU

AQOAS18VEAO BRELA
EQULT3_BACPZ
R4JJ03 9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPFZ
R4JJ03_9CAUD
XKDO_BECSU

AOAS18VEAO BRELA
EQU1T3_BACPZ
R4JJ03 9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EQU1T3 BACPZ
R4JJ03” 9CAUD
XKDC_BACSU

AOAS18VEAO BRELA
EQU1T3_BACPZ
R4JJ03_9CAUD
XKDO_BACSU

AQAS18VEAO BREILA
EOULT3_BACPZ
R4JJ03 9CAUD
XKDC_BACSU

489
668
265
284

534
728
317
319

594
756
347
349

651
773
390
377

€99
829
450
431

755
872
497
491

798
914
557
546

QGEQGDSKNI-------- TIKKI-——-- DVEPKITIKNKVN--VILQDKXXV SCS

GGKQS”QKCKQ<AS(ANTN-STSNNSNRT(KPSMHQ(ASGS(SKKSGGKWGG C

GPKTQ SENNINSSAQNQTTETP------ "NPTP‘ ITQ--QNNRNGXKGLFRSSCEPEC
RNTGG--NC CE

pQ KDDSGEN--====——c—eeee- S-DIDEXVLI-=======

-

DEDAGGRORKKBKGSXGKRXGKRSQX QRGP SKNGGKNSGGASKONRINPSNPSNQKKENK
IHTGKSKRVKNENGS SNKGN-— === === === mmmmmm e KSNPVNT----- P--
LERRGSNRTRNENGRSQRQP----======m === mmmmmm e mm SNPTATA----- RTE
I PGTKNRKT YRKKSPTKA-~=========== === == mmmmmmm PNRTLXV----- PGE
- .. - .
PNSQPKST---KPLNRKGNIPTPAPSKKGKLATGFGKLKDI GGKAFEGIXKNFGGSTWDEL
----------- BSAKA------===-==m=meeeee-A--KGGS---------GKGFSHL
RYRRPQ-GRLGKLKTSAGKIFEK------- VPSGLKKITGIVAS-======== VAGLABL
VIRRRQSGTPAESAPR---==========mmmmmmem T — LXKNWLEG

-BNLGGK-G---- LGGAKSFGKGLL
LET -SK‘ ----- LXGGLKGLKG

MBGSEGLSGLGDVLXNIGKGSSQLL
LESI@KDSS----KL--GKAFRGM

w* -
. .

TSDNXPM--ELLKLG----
GINKDNAGEXVGSAGGGLA
IGTTXENVGERVGGFSGGLA
GINKDNAGEXVGSIGGRIA

DEFLMDXL----PDWEGWGKE
FGG:SLGK----AIHAcA-

LGGSKL----GELEDTSKL
GIGGEZAGKNIGKMEDTSKL

Ld

KPQPPPAPV-~==—==—m——- P PPAPVPPAQPPIPEDFDASQIKPMRRKPONTLA
------------- LNDTWNSITEGAQNAWSAIQGTWGTVS FIDNV-----WIPVSSAV

(ENISNTLFS:DWWS:KWGSVKTSA:KSLGNLSE(W:DI' ASNTLENSEWWREQAGYI
XKESISNSLENKEWWSGKWNSISDTANGAITWIEDIWSKVSEWFDQYV---—- FIPIYNVA
. .
ITPAPPVKPVATNAVNKKESAQNLSVIVSTMPITLEADGVLQDVVGMIRLLKDPSVINEV
MGV---ATSLWSNIVNAWTTIQTIFSTV—---STWFMWNVWTPVSQAVV --------- GV
s R A STVENGEWWSEKWDAIK--------- DW

VEV---INFIVGLFAYAWDGI LAVWNIV----YPWEKONVWDPISGAVT - ———===—~ NV

533
727
316
318

593
755
346
348

€50
772
389
376

€98
g2e
449
430

754
871
496
490

197
813
556
545

857
957
580
589



AOAS18VERO
EOQU1T3
R4JJ03
P54334

ADASI1EVERD
EQU1T3
R4JJ03
P54334

AQOAS18VERO
EOU1T3
R4JJ03
P54334

AQOAS1SVERD
EQU1T3
R4JJ03
P54334

AOAS18VERO
EQU1T3
R4JJ03
P54334

AQOAS18VERO
EQU1T3
R4JJ03
P54334

AQAS1EBVERO
EOU1T3
R4JJ03
P54334

AOAS18VEAO BRELA 858

EOU1T3_BAC§Z 958
R4JJ03 9CAUD 581
XKDC_BACSU 590

AOAS18VEAO BRELA 877

EOU1T3_BAC§Z 1017
R4JJ03_ 9CAUD €39
XKDC_BACSU €49

AOAS18VEAO BRELA 877

EQU1T3_BACPZ 1064
R4JJ03 9CAUD €97
XKDC_BACSU €96

AOAS18VEAO BRELA 877

EOU1T3_BAC§Z 1115
R4JJ03_9CAUD 723
XKDO_BACSU 752

AOAS18VEAO BRELA 877

EQU1T3_BACPZ 1150
R4JJ03_9CAUD 766
XKDC_BACSU 812

AOAS18VERO BRELA 877

EOU1T3_BACPZ 1208
R4JJ03_ 9CAUD 826
XKDC_BACSU 870

AOAS18VEAO BRELA 877

EOU1T3_BACPZ 1268
R4JJ03_ 9CAUD ggé
XKDO BACSU 930

KRIIETAFVNALETRGGKA- === m=mmmmmmmmmmmm e mm e
ATAIWSKIVNAWITIXNVFSTVASWEMSNVWGPVKSAVIGAATT IWDKMIGAWTKIKSV-
TQEKWDGAVE IWNSITXKLGE --TVENGEWWGEKWDSVKKWIKEXWDGAVNIWNS IKGKI
ATTIWTGLCNAWIVISGIWSTVSTWEMDNVWNPVSEAVITAATHIWSKINDAWTIISNI-

------------- FSTVSGWEFMDIVWNPVXNTVLDVGKGISDAFXKAIDIVENIWXGLSG
RETVENKDWWGEKWDDVKNWSE-NXWEQSKT IWS-AAKATASSTLFNKNWWINKWNDVKS
------------- WIGVSNWEYDNVWNPIVKKVEDIKTSIKEKFDDARKFFEDAWDGIET

WEKKNIQEPLTXVGEAISDAF SKAFGWVKQIWDKAGGVASKVINEVIGGGD-----—---
WGKNILG-=======mmm == === mm e DTWDLIKSKGAEVIGRH--======== IV--
WENEEVKDPLVKVSEXIAEK----FQWLFDLXDSVGGFVAXVIHRGEEVTHLKKKPIKKD

------------------------- PNKGKDPDKKATGGYITKPTISWIGEAGKEFVIEV
----------------- KFEKGREXKGRKDFKPDQKATGGYITQPTLSWIGEAGNEFVIPT
SKEKKTSSKPTINNIFAQSPSNNNMIVFQQALDONATGGYITKPTISWIGEAGKEFVIEV

DNNRGRGKMLLSQAASKLGMQVVDDMG-AASSSSGNPVSVSGGAASSPLSGSASP-SMDT
QNNRGRGKMLLAQAASHLGMSVVPSSSGAASPVSSSPAPITPNAPAAPTASAGSIGGTIVS
DNNRGRGKMLLSQAASKLGMQVVDDMG-AASSSGGSPASVSGGAAVSPLSGTASP-VMNT

ANLTGQASTLGQQFSEGFGKGISNQPVKMEDWKKXKNINTPFTOMISSSQNYGKQMVSGYA
MNGNIQSASIGEQFNHDFEQGLNQXVVSLDOWKQXNIQQPFNOMISDSGKYGQQIVSAFA
ANLTGQASTLGQQFSEGFGKGISDQPVKMEDWKKXNINTPFTQMISASPNYGKQMVSGYA

KGONGTATGIDGFLQSKVKTPFQATVNKSSSWGTETVKGFAQGONSTQTGTAQYVSTHVD
TGQOMIPTGIDSFLQSRVKAPYQQVMTASPTWGSGTVSGFATGONATSIGTSQYVDQHVK
KGQSGTATGIDGFLOSKVKIPFQATVSKSSSWGIGTIVKGFAQGONSTQTGTAQYVSTHVD

876
1016
638
648

876
1063
€96
€95

876
1114
722
751

876
1149
765
811

876
1207
825
869

876
1267
88s
929

876
1327
945
989



AOAS18VERO
EQU1T3
R4JJ03
P54334

AOQAS1SVERO
EQU1T3
R4JJ03
P54334

AQOAS18VERO
EQU1T3
R4JJ03
P54334

AOAS1SVERO
EQU1T3
R4JJ03
P54334

ROAS1EVERD
oS e
R4JJ03
P54334

AOASI1EVERO
EOU1T3
R4JJ03
P54334

AOAS18VERO

EQU1T3

R4JJ03
54334

*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.

AOAS18VEAO BRELA
EOU1T3_BACFZ
R4JJ03_9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACFZ
R4JJ03_9CAUD
XKDO_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03_9CAUD
XKDC_BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03_9CAUD
XKDC_ BACSU

AOAS18VEAO BRELA
EOU1T3_BACPZ
R4JJ03_9CAUD
XKDO_BECSU

AOAS18SVEAO BRELA
EOU1T3_BACPZ
R4JJ03_S9CAUD
XKDC_BACSU

AOAS518VEAO BRELA
EOU1T3_BACFZ
R4JJ03_ 9CAUD
XKDO_BACSU

(Refer to SM Tables S15 & S16)

1268
886
930

877
1328
946
990

877
1388
1006
10S0

877
1448
1066
1110

877
1508
1126
1170

877
1568
1186
1230

877
le26
1245
1289

KGONGTATGIDGFLOSKVKIPFQATVNKSSSWGTETVKGFAQGONSTQTGTAQYVSTHVD
TGQOMTPTGTDSFLOSRVKAPYQQVMTASPTWGSGTIVSGFATGONATSIGTSQYVDQHVK
KGQSGTATGIDGFLOSKVKIPFQATVSKSSSWGTIGTVKGFAQGONSTQTGTAQYVSTHVD

KPFLRSKDTSNSWGSGMVGNEVIGMNSKSSEVKQAAKDMAKRVEQAFREELDIHSPSRVM
QPFLOAKQESPGWGSGMIDAFNSGMRSKASEVIQAAKEMAKKVEQAFREELDIHSPSRVM
KPFLRSKDISNSWGSGLIGNFVIGMNSKSSEVKQAAKDMAKRVEQAFREELDIHSPSRVM

MSLGRFASIGVVKGLGSVDVKKYAEXQAGSLAAAYSGMGAMSGNVKOQWIMAATIMATKTEM
MSLGKFASIGVVKGLDSVDVKKFAENQAGSLIGAFSGMGASGLSVQOWILMAATMATGTSM
MSLGRFASVGVVKGLDSVDVKKYAEKQAGSLARAYSGMGAVGGNVKQWILMAATMATKTPL

SWLPGLMTIAQHESGGNPNAINLWDSNAKAGHPSQGLMQTIPSTFNDHKAPSMGNIKNPI
SWLPGLMTIAQHESNGNPKAINLWDSNAKKGTPSKGLMQTIGPTFHSNKGXKGMNDIWNPI
SWLSGLMTIAQYESGGNPNSINLWDSNAKAGNPSQGLMQIVPTTFNAHKAPGMGNIRNPI

HNARRATGYIKSRYGSINNVPGIKSLNHGGPYVGYANGGLITKEQIARVGEGNKREWIIP
HENAVAATINYIKGRYGIVENTPGLRSMRRGGPYKGYANGGLITQEQVARVGEGNKREWIIP
HENARAATGYIKSRYGSIDNVPGIKSLKRGGPYVGYANGGLITKEQIARVGEGNKREWIIP

EERGIRGRYLLOKAAQALGMEVIDPSQSQ-SDLSSGQVSAI-TAGTRQTIHTAGIKEIKI
EERGIRGRYLLTQAAKALGMOVYDPSNASAPL-PESQMQOQVISAQSAGNTITTSGNKQITI
EERGIRGRYLLQORAAQALGMEVIDPSQSQQSELSSGQVSAV-TSASRPTAAVSGSKEIYI

EFNGDQHFHNEQDADSLVAXIKQALLDELQXDINTIGTKGVVAFD
QFNGDQHFHNGQDQQOSLVEXIRQMLVDELEVELQTGTKGVVIDG
QFNGDQHFHNGQDAESLAAXIKQALIDELQKDINIGTKGVVAFD

876
1327
945
=1-3)

876
1387
1005
1049

876
1447
1065
1109

876
1507
1125
1169

876
1567
1185
1229

876
1625
1244
1288

876
1669
1288
1332



Table S15. Distance matrices of tail protein (AOA518VEAOQ) encoded in PBSX-like region of
B/ 1821L and B/ 1951 with the similar proteins of the defective prophages
PBSZ, PBSX, and PBP180.

Uniprot Accession #

o0
x Q (https://www.uniprot.org)
c o
2 8
g5
<%
§ E P54334 EOU1T3 R4JJ03 AOA518VEAO
Q.
%
2 £

£
P54334 0.56 0.85 0.71
EOU1T3 0.56 0.84 1.73
R4JJ03 0.85 0.84 1.79
AOA518VEAO 0.71 1.73 1.79

Table S16. Amino acids alignment (%) of tail protein (AOA518VEAOQ) encoded in PBSX-like
region of Bl 1821L and B/ 1951 with the similar proteins of the
defective prophages PBSZ, PBSX, and PBP180.

Uniprot Accession #

0
x (https://www.uniprot.org)
c o
g 3
< g
o E P54334 EOU1T3 R4JJ03 AOA518VEAO
o
%
2 £
£
P54334 51 37 0
EOU1T3 51.9 37.1 50
R4JJ03 37 37.1 0

AOA518VEAO 0 50 0




Figure S18. Amino acids alignment of holin protein (AOA075R9K7) encoded in PBSX-like region of B/ 1821L and B/ 1951 with the similar
protein of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO.

AOAO75R9K7 AOAO75R9K7 BRELA 1 -------------mmmmmmmmcccmmmcooee MEES---VMNALLQQEP----- ARL 8
EQOU1US EOULUS BACPZ 1 MKMFDKGTVIRTVLLLVALINQTMLMLGKSPLDIOEEQVNQLADBEYSABSVIFTIGIIL 60
R4JHG4 R4JHG4 9CAUD 1 MKTFDXGTVIRTVLLFIALINQTLVMFGQTVLPISEEQVOTAGERNYVAESTIFTMVIAV 60
Q99163 XHLB BACSU 1

MNTFDKGTVIRTVLLLIALINQTMLMLGKSPLDICERQVNQLADANYSARSIAFTIGTIL 60
L L b d .

AOAO075R9K7 AOAO075R9K7 BRELA 19 FVELLFS--EXBEGRDREALEVKQAQEREAKXLMERNERMVIQLERNTSTLQQIERSLSGL 76
E0ULUS E0ULUS BACPZ 61 ARREXNNYVEERGKKORD-LEKENNLEK------======mcmmmm e meeeeeee 87
R4 JHG4 R4JHG4 9CAUD 61 IAREXNNYVRYRGOLOKD-ARKORGLEE----------=====cmmmommmmeeeeeee 87
299163 XHLB BACSU 61 AMNEKNNYVEERGKKQRD-LERDNNLEK----- === = mmmmmm e 87
Ve L MW gum W -
AOAO75R9K7 AOAO075R9K7 BRELA 77 EMELQELKEKVE g2
EQU1US E0U1US BACPZ 1] P — g7
R4 JHG4 R4JHG4 9CAUD 21 P — 87
099163 XHLB BACSU ] R — 87

*Highlighted dark grey color amino acids denote similarity among the aligned holin proteins.
(Refer to SM Figure S19 & Tables S17 and S18)



Table S17. Distance matrices of holin protein (AOA075R9K7) encoded in PBSX-like region
of Bl 1821L and B/ 1951 with the similar proteins of the defective

prophages PBSZ, PBSX, and PBP180.

8 Uniprot Accession #
x Q (https://www.uniprot.org)
c ©
2 8
g5
<%
§ E AOAO075R9K77 R4JHG4 Q99163
Q.
%
2 £

£
AOAOQ75R9K77 1.48 1.89
EOU1US 2.41 0.45 0.08
R4JHG4 1.48 0.47
Q99163 1.89 0.47

Table $18. Amino acids alignment (%) of holin protein (AOA075R9K7) encoded in PBSX-like
region of Bl 1821L and B/ 1951 with the similar proteins of the

defective prophages PBSZ, PBSX, and PBP180.

) Uniprot Accession #
wx 2 (https://www.uniprot.org)
)
3 8
¢ 3
g
° E AOAO075R9K77 R4JHG4 Q99163
S
3
5 8

£
AOAOQ75R9K77 11.4 13.6
EOU1US 13.6 64.4 89.8
R4JHG4 114 61.4
Q99163 13.6 61.6




Figure $19. Schematic presentation of amino acids alignment of holin protein (AOA075R9K7) encoded in PBSX-like region of B/ 1821L and
Bl 1951 with the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme Geneious basic (A) and

CLUSTALO (B).

140

120
|

-

@ Consensus identity i ;
AOA075R9K7 n 58 IEmEem
EOU1US (I s T e mes—————— (Y T .
O T e OO .
3‘35*1‘23 O s T S e Oy ¥ W [ [ 100% similar
[][[A]] 80% to100% similar
AOAO075R9K7 [ ][A] 60% to 100% similar
|:] - <60% similar
R4JHG4
-— EOU1US

— Q99163

0.2



Figure S20. Amino acids alignment of N-acetylmuramoyl-L-alanine amidase protein (AOA518VEA4) encoded in PBSX-like region of
Bl 1821L and Bl 1951 genome with the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 using the
programme CLUSTALO.
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*Highlighted dark grey color amino acids denote similarity among the aligned N-acetylmuramoyl-L-alanine amidase proteins.
(Refer to SM Figure S21 & Tables $19 and S20)



Table S19. Distance matrices of N-acetylmuramoyl-L-alanine amidase protein
(AOA518VEA4) encoded in PBSX-like region of B/ 1821L and B/ 1951 with
the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 .

Uniprot Accession #

0
x 9 (https://www.uniprot.org)
c 0
QO -
S 3
<
§ E AOA518VEA4 EOU1U7 R4JMVO P39800
Q.
9
2 £

£
AOAS518VEA4 0.22 1.75 1.40
EOU1U7 0.22 0.55 0.05
R4JMVO 1.75 0.55 0.54
P39800 1.40 0.05 0.54

Table $20. Alignment (%) of N-acetylmuramoyl-L-alanine amidase protein
(AOA518VEA4) encoded in PBSX-like region of Bl 1821L and B/ 1951 with
the similar proteins of the defective prophages PBSZ, PBSX, and PBP180.

Uniprot Accession #

0
x Q (https://www.uniprot.org)
c o
2 8
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§ E AOAS518VEA4 EOU1U7 R4IMVO P39800
o
%
2 £
£
AOA518VEA4 154 7.7 154
EOU1U7 15.4 53.5 95.3
R4JMVO 7.7 53.5 53.9

P39800 154 95.3 53.9




Figure S21. Schematic presentation of amino acids alignment of N-acetylmuramoyl-L-alanine amidase protein (AOA518VEA4) encoded in
PBSX-like region of B/ 1821L and Bl 1951 with the similar proteins of the defective prophages PBSZ, PBSX, and PBP180
using programme Geneious basic (A) and CLUSTALO (B).
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