
Supplementary Material (SM) 

Table S1. Spectrophotometer reading (OD600nm) of Bl 1821L culture after treatment with 
the mitomycin C at various concentrations. 

Treatments 

Time intervals 
(Hours) % Decrease 

 in  OD600nm 
0 2 4 6 24 

Mitomycin C 
(1 µg/mL) 1.41 1.44 1.46 1.48 0.71 49.65 

Mitomycin C 
(3 µg/mL) 1.56 1.56 1.57 1.58 0.92 41.03 

Control 1.30 1.34 1.47 1.49 1.35 -3.85

*LSD (5%)
(Control vs  Treated) 0.18 0.15 0.12 0.12 0.37 24.49 

LSD (5%) 
(**MMC1 vs  ***MMC3) 0.16 0.14 0.12 0.11 0.34 22.68 

Note:      *LSD= Least significant digit 

 **MMC1= Mitomycin C @ 1 µg/mL 

 ***MMC3= Mitomycin C @ 3 µg/mL 



Figure S1. Antibacterial activity of Bl 1821L cell free supernatant after PEG 8000 
precipitation in the serial dilutions assay test against Bl 1951 as the host 
bacterium (A) and Bl 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 (Bl 1951 & Bl 1821L) (C). 



Figure S2. SDS-PAGE of mitomycin C induced culture of Bl 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 A0A518VEB0 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)



Figure S3. Antibacterial activity of Bl 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. 



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

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) 

C4A76_07870, 
C4A77_13935, 
D5F52_00915 

445 

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) EX87_06735 445 

Phage tail-sheath 
protein 

Brevibacillus laterosporus LMG 
15441 BRLA_c036460 462 

Uncharacterised 
protein 

Brevibacillus borstelensis 
GI-9 

BLGI_826 445 

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) EEL32_11960 445 

Phage tail protein Brevibacillus laterosporus 
SKDU 10 

AYJO8_14030 445 

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) EX87_02320 445 

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) D5F52_16160 445 

Phage tail protein Brevibacillus laterosporus 
(Bacillus laterosporus) C4A76_21720 445 



Figure S5. AMPA analysis of identified phage tail-sheath protein of Bl 1821L. Identified 
bactericidal motif is indicated is pointed with red arrow. 

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 Bl 1821L and Bl 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.   

Time intervals 
(Hours) Bl 1821L 

Bl 1821L 
+ 

Bl 1821L crude ABPs 

% Decrease/increase 
in no. of viable cells Bl 1951

Bl 1951 
+ 

Bl 1821L crude ABPs 

% Decrease/increase  
in no. of viable cells *LSD (5%)

1 
4.46E+06 

(6.650)** 

5.56E+06 

(6.745) 
-24.65

3.18E+06 

(6.502) 

4.19E+06 

(6.622) 
-31.89 0.350 

3 
3.70E+06 

(6.568) 

3.85E+06 

(6.585) 
-4.05

3.64E+06 

(6.561) 

4.93E+06 

(6.692) 
-35.40 0.281 

6 
3.58E+06 

(6.553) 

2.50E+06 

(6.398) 
30.07 

3.74E+06 

(6.573) 

5.80E+06 

(6.763) 
-55.18 0.377 

12 
1.18E+07 

(7.071) 

1.10E+07 

(7.043) 
6.36 

9.15E+06 

(6.961) 

1.33E+07 

(7.123) 
-45.22 0.312 

18 
1.35E+07 

(7.131 

1.67E+07 

(7.223) 
-23.57

1.05E+07 

(7.023) 

1.17E+07 

(7.068) 
-11.03 0.228 

24 
1.72E+07 

(7.236) 

1.50E+07 

(7.177) 
12.71 

5.58E+06 

(6.746) 

7.89E+06 

(6.897) 
-41.48 0.317 

*=Least significant difference 

**=The values in parenthesis indicate the converted value of number of viable cells (CFU/mL) into log10 CFU/mL. 



Table S4. Effect of crude Bl 1821 putative antibacterial proteins (ABPs) on the OD600nm reading of Bl 1821L and Bl 1951 after incubation 
at 30°C for various time intervals. Data presents the mean values of four experiments. 

Time intervals 
(Hours) Bl 1821L 

Bl 1821L 
+ 

Bl 1821L crude ABPs 

% Decrease/increase 
in OD600nm reading Bl 1951 

Bl 1951 
+ 

Bl 1821L crude ABPs 

% Decrease/increase
in OD600nm reading *LSD (5%)

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 
the start (1 hour) to 
the end (24 hours) 
of incubation 

37.2% 40.7% 32.8% 37.9% 

*=Least significant difference 



Figure S7. Number of viable cells (log10 CFU/mL) of Bl 1821L and Bl 1951 with/without 
treatment of crude Bl 1821L putative antibacterial proteins (ABPs) after 
incubation at 30°C over 24 hours. 

Figure S8. Effect of crude Bl 1821 putative antibacterial proteins (ABPs) on the OD600nm 

reading of Bl 1821L and Bl 1951 after incubation at 30°C for various time 
intervals. 



Table S5. Effect of purified Bl 1821L putative ~48 kD phage tail-like protein (PTLP) on the number of viable cells of Bl 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 .

Time intervals 
(Hours) Bl 1821L 

Bl 1821L 
+ 

Bl 1821L PTLP 

% Decrease/increase 
in no. of viable cells Bl 1951 

Bl 1951 
+ 

Bl 1821L PTLP 

% Decrease/increase 
in no. of viable cells 

1 
1.74E+07 

(7.241)* 

2.81E+07 

(7.448) 
-61.21

9.05E+06 

(6.957) 

1.66E+07 

(7.220) 
-83.43

3 
2.41E+07 

(7.381) 

2.16E+07 

(7.334) 
10.19 

6.20E+06 

(6.792) 

8.80E+06 

(6.944) 
-41.94

6 
1.13E+07 

(7.051) 

1.64E+07 

(7.215) 
-45.78

1.17E+07 

(7.066) 

1.08E+07 

(7.031) 
7.73 

12 
2.34E+07 

(7.369) 

2.14E+07 

(7.330) 
8.55 

2.58E+07 

(7.411) 

2.01E+07 

(7.302) 
22.14 

18 
1.68E+07 

(7.224) 

2.78E+07 

(7.443) 
-65.67

2.37E+07 

(7.375) 

1.56E+07 

(7.193) 
34.18 

24 
2.33E+07 

(7.366) 

2.87E+07 

(7.457) 
-23.23

1.87E+07 

(7.271) 

2.03E+07 

(7.307) 
-8.85

*= The values in parenthesis indicate the number of viable cells (CFUs/mL) converted into log10 CFU/mL. 



Table S6. Effect of purified Bl 1821L ~48 kD putative phage tail-like protein (PTLP) on the OD600nm reading of Bl 1821L and Bl 1951 
after incubation at 30°C for various time intervals. Data presents the mean values of one experiment. 

Time intervals 
(Hours) Bl 1821L 

Bl 1821L 
+ 

Bl 1821L PTLP 

% Decrease/increase 
in OD600nm reading Bl 1951 

Bl 1951 
+ 

Bl 1821L PTLP 

% Decrease/increase 
in OD600nm reading 

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 
the start (1 hour) to 
the end (24 hours) 
of incubation 

66.5% 62.2% 50.5% 48.3% 



Figure S9. Effect of purified Bl 1821 putative phage tail-like protein (~48 kD) on the 
OD600nm reading of Bl 1821L and Bl 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 

A0A0D1WNL8 Phage tail sheath Aneurinibacillus migulanus 

A0A410KN98I Phage tail sheath Bacillus aerophilus 

R4JQA6 Structural protein Bacillus phage PBP180 

A0A5B0B6Z4 Phage-like element PBSX XkdK Bacillus sp. ANT_WA51 

A0A410QZ71 Phage-like element PBSX  XkdK Bacillus sp. WR11 

A0A6H0H1P2 Phage-like element PBSX XkdK Bacillus subtilis subsp. subtilis str. SMY 

P54331 Phage-like element PBSX XkdK Bacillus subtilis168 

C0Z5G9 Uncharacterised protein Brevibacillus brevis (strain  47/JCM 
6285/ NBRC 100599) 

A0A3M8B733 Phage tail Brevibacillus gelatini 

A0A075R9L5 Phage tail sheath Brevibacillus laterosporus LMG 15441 

Q18BN0 Phage-like element PBSX XkdK Clostridioides difficile 630 

A0A061P351 Phage-like element PBSX  XkdK Geomicrobium sp. JCM 19039 



Figure S10.  Amino acids alignment of  identified Bl 1821L and Bl 1951 phage like-element PBSX protein XkdK (A0A518VEB0) with the 
similar proteins of other gram-positive bacteria (See SM Table 7) using the programme CLUSTALO. 





*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.
(Refer to SM Tables S8 & S9)



Table S8. Distance matrices of identified Bl 1821L and Bl 1951 phage-like element PBSX protein XkdK (A0A518VEB0) with the similar 
proteins of other gram-positive bacteria. 
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A0A0D1WNL8 1.34 0.8 0.8 0.84 1.4 0.8 0.8 1.33 1.46 1.51 0.8 0.8 
A0A3M8B733 1.34 1.44 1.44 1.43 0.38 1.4 1.44 0.36 0.14 1.64 1.4 1.44 
A0A5B0B6Z4 0.8 1.44 0 0.56 1.52 0.37 0 1.45 1.45 1.49 0.37 0 
A0A6H0H1P2 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 
A0A075R9L5 1.4 0.38 1.52 1.52 1.42 1.44 1.55 0.1 0.39 1.49 1.44 1.55 
A0A410KN98 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 
A0A518VEB0 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 
Q18BN0 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 Bl 1821L and Bl 1951 phage-like element PBSX protein XkdK (A0A518VEB0) with the 
similar proteins of other gram-positive bacteria. 
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A0A0D1WNL8 23.9 41.5 41.5 39.8 22.0 42.6 41.5 22.7 23.2 22.0 42.6 41.5 
A0A3M8B733 23.9 21.2 21.2 20.7 68.2 20.6 21.2 69.0 86.0 18.4 20.6 21.2 
A0A5B0B6Z4 41.5 21.2 100.0 51.8 20.3 64.8 100.0 21.2 20.5 22.4 64.8 100.0 
A0A6H0H1P2 41.5 21.2 100.0 51.8 20.3 64.8 100.0 21.2 20.5 22.4 64.8 100.0 
A0A061P351 39.8 20.7 51.8 51.8 19.0 53.4 51.8 18.8 19.4 20.5 53.4 51.8 
A0A075R9L5 22.0 68.2 20.3 20.3 19.0 19.8 20.3 89.1 67.4 19.3 19.8 20.3 
A0A410KN98 42.6 20.6 64.8 64.8 53.4 19.8 64.8 20.3 22.0 20.1 100.0 64.8 
A0A410QZ71 41.5 21.2 100.0 100.0 51.8 20.3 64.8 21.2 20.5 22.4 64.8 100.0 
A0A518VEB0 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 
Q18BN0 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 21.2 100.0 100.0 51.8 20.3 64.8 100.0 21.2 20.5 22.4 64.8 



Figure S11. Amino acids alignment and percentage identity of identified putative phage tail-sheath protein (A0A518VEB0, shown with red 
arrow) of Bl 1821L and Bl 1951 with similar proteins of different Bl phages including Abouo (S5MUG6), Jimmer1 (S5MNC1), 
Davies (S5MCF5), Jimmer2, (S5MBG7), Powder (A0A0K2FLW7), and Osiris (A0A0K2CNL4) using Geneious basic. 

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



Figure S12.  Amino acids alignment of identified Bl 1821L and Bl 1951 putative phage tail-sheath protein (A0A518VEB0) with the phage 
tail-sheath protein of different Bl phages using the programme CLUSTALO. 



*Highlighted dark grey color amino acids denote similarity among the aligned phage tail-sheath like proteins.
(Refer to SM Tables S10 & S11)



Table S10. Distance matrices of identified Bl 1821L and Bl 1951 putative phage tail-sheath 
protein (A0A518VEB0) with the phage tail-sheath proteins of 
different Bl phages .
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Table S11. Amino acids alignment (%) of identified Bl 1821L and Bl 1951 putative phage 
tail-sheath protein (A0A518VEB0) with the phage tail-sheath proteins 
of different Bl phages. 
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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 

A0A518VEB0 21.9 21.7 21.9 21.8 21.7 21.7 

A0A0K2FLW7 98.6 100 98.6 100 21.7 98.7 

A0A0K2CNL4 97.5 98.9 97.5 98.9 21.7 98.9 



Figure S13.  Schematic of the genomic architecture of Bl 1821L PBSX-like region encoding the identified gene xkdK. The red shaded box 
denotes Bl 1951 region absent in Bl 1821L. 



Figure S14.  Genomic architecture of Bl 1951 PBSX-like region encoding the identified gene xkdK. The filled red wedge points to the 
integration of the red shaded region of Bl 1821L (Figure 13) in the Bl 1951 genome. 



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

Accession Homologous protein Organism % identity 

A0A075R9K7 Uncharacterised protein Brevibacillus laterosporus 
LMG 15441 100 

S5M5U3 Bacteriocin UviB Brevibacillus phage Emery 92.0 

S5M6A1 Uncharacterised protein Brevibacillus phage Davies 90.8 

S5MNE1 Uncharacterised protein Brevibacillus phage Jimmer 1 90.8 

A0A0K2CND1 Uncharacterised protein Brevibacillus phage  Osiris 1 90.8 



Figure S15.  Amino acids alignment of identified Bl 1821L and Bl 1951 phage-like element PBSX protein XkdK (A0A518VEB0) with the similar 
proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO. 



*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.
(Refer to SM Tables S13 & S14)



Table S13. Distance matrices of identified Bl 1821L and Bl 1951 phage-like element PBSX 
protein XkdK (A0A518VEB0) with the similar proteins of the 
defective prophages PBSZ, PBSX, and PBP180. 
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P54331 A0A518VEB0 R4JQA6 E0U1S9 

P54331 1.45 0.37 0.01 

A0A518VEB0 1.45 1.40 1.47 

R4JQA6 0.37 1.40 0.37 

E0U1S9 0.01 1.47 0.37 

(Refer to SM Figure S15) 



Table S14. Amino acids alignment (%) of identified Bl 1821L and Bl 1951 phage-like 
element PBSX protein XkdK (A0A518VEB0) with the similar proteins of 
the defective prophages PBSZ, PBSX, and PBP180. 
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P54331 A0A518VEB0 R4JQA6 E0U1S9 

P54331 22.9 66.5 98.7 

A0A518VEB0 22.9 21.6 22.9 

R4JQA6 66.5 21.6 66.5 

E0U1S9 98.7 22.9 66.5 



Figure S16.  Dendrogram showing alignment of the identified phage-like element PBSX 
protein XkdK (A0A518VEB0) of Bl 1821L and Bl 1951 with similar proteins of 
defective prophages of Bs W23 (E0U1S9), Bs 168 (P54331), and Bacillus phage 
PBP180 (R4JQA6).  Key is 0.2 nt substitutions per site. 



Figure S17.  Amino acids alignment of tail protein (A0A518VEA0) encoded in PBSX-like region of Bl 1821L and Bl 1951 with the similar 
proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO. 









*Highlighted dark grey color amino acids denote similarity among the aligned phage-like element PBSX protein XkdK.
(Refer to SM Tables S15 & S16)



Table S15. Distance matrices of tail protein (A0A518VEA0) encoded in PBSX-like region of 
Bl 1821L and Bl 1951 with the similar proteins of the defective prophages 
PBSZ, PBSX, and PBP180. 
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P54334 E0U1T3 R4JJ03 A0A518VEA0 

P54334 0.56 0.85 0.71 

E0U1T3 0.56 0.84 1.73 

R4JJ03 0.85 0.84 1.79 

A0A518VEA0 0.71 1.73 1.79 

Table S16. Amino acids alignment (%) of tail protein (A0A518VEA0) encoded in PBSX-like 
region of Bl 1821L and Bl 1951 with the similar proteins of the 
defective prophages PBSZ, PBSX, and PBP180. 
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P54334 E0U1T3 R4JJ03 A0A518VEA0 

P54334 51 37 0 

E0U1T3 51.9 37.1 50 

R4JJ03 37 37.1 0 

A0A518VEA0 0 50 0 



Figure S18.  Amino acids alignment of holin protein (A0A075R9K7) encoded in PBSX-like region of Bl 1821L and Bl 1951 with the similar 
protein of the defective prophages PBSZ, PBSX, and PBP180 using programme CLUSTALO. 

*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 (A0A075R9K7) encoded in PBSX-like region 
of Bl 1821L and Bl 1951 with the similar proteins of the defective 
prophages PBSZ, PBSX, and PBP180. 
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A0A075R9K77 E0U1U5 R4JHG4 Q99163 

A0A075R9K77 2.41 1.48 1.89 

E0U1U5 2.41 0.45 0.08 

R4JHG4 1.48 0.45 0.47 

Q99163 1.89 0.08 0.47 

Table S18. Amino acids alignment (%) of holin protein (A0A075R9K7) encoded in PBSX-like 
region of Bl 1821L and Bl 1951 with the similar proteins of the 
defective prophages PBSZ, PBSX, and PBP180. 
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A0A075R9K77 E0U1U5 R4JHG4 Q99163 

A0A075R9K77 13.6 11.4 13.6 

E0U1U5 13.6 64.4 89.8 

R4JHG4 11.4 64.4 61.4 

Q99163 13.6 89.8 61.6 



Figure S19.  Schematic presentation of amino acids alignment of holin protein (A0A075R9K7) encoded in PBSX-like region of Bl 1821L and 
Bl 1951 with the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 using programme Geneious basic (A) and 
CLUSTALO (B).



Figure S20.  Amino acids alignment of N-acetylmuramoyl-L-alanine amidase protein (A0A518VEA4) 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. 

*Highlighted dark grey color amino acids denote similarity among the aligned N-acetylmuramoyl-L-alanine amidase proteins.
(Refer to SM Figure S21 & Tables S19 and S20)



Table S19. Distance matrices of N-acetylmuramoyl-L-alanine amidase protein 
(A0A518VEA4) encoded in PBSX-like region of Bl 1821L and Bl 1951 with 
the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 .
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A0A518VEA4 E0U1U7 R4JMV0 P39800 

A0A518VEA4 0.22 1.75 1.40 

E0U1U7 0.22 0.55 0.05 

R4JMV0 1.75 0.55 0.54 

P39800 1.40 0.05 0.54 

Table S20. Alignment (%) of N-acetylmuramoyl-L-alanine amidase protein
(A0A518VEA4) encoded in PBSX-like region of Bl 1821L and Bl 1951 with 
the similar proteins of the defective prophages PBSZ, PBSX, and PBP180. 
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A0A518VEA4 E0U1U7 R4JMV0 P39800 

A0A518VEA4 15.4 7.7 15.4 

E0U1U7 15.4 53.5 95.3 

R4JMV0 7.7 53.5 53.9 

P39800 15.4 95.3 53.9 



Figure S21.  Schematic presentation of amino acids alignment of N-acetylmuramoyl-L-alanine amidase protein  (A0A518VEA4) encoded in 
PBSX-like region of Bl 1821L and Bl 1951 with the similar proteins of the defective prophages PBSZ, PBSX, and PBP180 
using programme Geneious basic (A) and CLUSTALO (B). 




