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Supplementary materials 
Transmission Electron Microscopy (TEM) Additional images 

 
Figure S1: Supplementary TEM images of the wild-type S. aureus ATCC 6538 strain and six mutant strains 

resistant to Cerein 7B selective pressure. Some of the images reveal aberrant cell division events in the mutant 

strains 
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Cerein 7B alanine scanning  

Table S1, Alanine scanning of cerein 7B – mutation list and spot assays results 
Bacteriocin Plate  Amino acid sequence L. lactis S. aureus 

WT A1 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-G1A A2 AWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-W2A A3 GAWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-W3A A4 GWANSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-N4A A5 GWWASWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-S5A A6 GWWNAWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-W6A A7 GWWNSAGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G7A A8 GWWNSWAKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-K8A A9 GWWNSWGACVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-C9A A10 GWWNSWGKAVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-V10A A11 GWWNSWGKCAAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G12A A12 GWWNSWGKCVAATIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G13A B1 GWWNSWGKCVAGAIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-I14A B2 GWWNSWGKCVAGTAGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G15A B3 GWWNSWGKCVAGTIAGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G16A B4 GWWNSWGKCVAGTIGAAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-G18A B5 GWWNSWGKCVAGTIGGAATGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-T19A B6 GWWNSWGKCVAGTIGGAGAGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G20A B7 GWWNSWGKCVAGTIGGAGTAGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G21A B8 GWWNSWGKCVAGTIGGAGTGALGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-L22A B9 GWWNSWGKCVAGTIGGAGTGGAGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G23A B10 GWWNSWGKCVAGTIGGAGTGGLAGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-G24A B11 GWWNSWGKCVAGTIGGAGTGGLGAAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G28A B12 GWWNSWGKCVAGTIGGAGTGGLGGAAAASAVPVIGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-S29A C1 GWWNSWGKCVAGTIGGAGTGGLGGAAAGAAVPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-V31A C2 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAAPVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-P32A C3 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVAVIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-V33A C4 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPAIGTGIGGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-I34A C5 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVAGTGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G35A C6 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIATGIGGAIGGVSGGLTGAATFC - - 
Cerein 7B-T36A C7 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGAGIGGAIGGVSGGLTGAATFC (+)  
Cerein 7B-G37A C8 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTAIGGAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-I38A C9 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGAGGAIGGVSGGLTGAATFC - - 
Cerein 7B-G39A C10 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIAGAIGGVSGGLTGAATFC (+) - 
Cerein 7B-G40A C11 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGAAIGGVSGGLTGAATFC (+) (+) 
Cerein 7B-I42A C12 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAAGGVSGGLTGAATFC - - 
Cerein 7B-G43A D1 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIAGVSGGLTGAATFC - - 
Cerein 7B-G44A D2 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGAVSGGLTGAATFC (+) (+) 
Cerein 7B-V45A D3 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGASGGLTGAATFC (+)  
Cerein 7B-S46A D4 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVAGGLTGAATFC (+) (+) 
Cerein 7B-G47A D5 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSAGLTGAATFC - - 
Cerein 7B-G48A D6 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGALTGAATFC (+) (+) 
Cerein 7B-L49A D7 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGATGAATFC - - 
Cerein 7B-T50A D8 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLAGAATFC (+) - 
Cerein 7B-G51A D9 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTAAATFC (+) (+) 
Cerein 7B-T54A D10 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAAAFC (+) (+) 
Cerein 7B-F55A D11 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATAC - - 
Cerein 7B-C56A D12 GWWNSWGKCVAGTIGGAGTGGLGGAAAGSAVPVIGTGIGGAIGGVSGGLTGAATFA - - 

“(+)” represent an activity, the presence of an inhibition halo on the plate, while “-” represents no activity, the absence of an 

inhibition halo on the plate. 
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Figure S2: (A,B) displays the spot assays of the 48 bacteriocins that were produced in vitro, with the positions of 

the wild-type and mutant variants indicated in Table 1. Inhibition halos are observed in regions where the mutated 

versions of bacteriocins exhibited activity. 

 

Differences in between the S. aureus ATCC 6538 used in this study and its reference genome 

(NZ_CP20020) 

 

 
Table S2, presents a comparison between the reference genome (NZ_CP020020) and the DNA sequencing data 

generated from the S. aureus ATCC 6538 strain utilized in this study. The table includes detailed information 

regarding the position of each mutation, its type, the corresponding DNA mutation, the nucleotide position within 

the coding region, the amino acid position in the protein sequence, the mutation's effect, the locus-tag where the 

mutation is localized, and the corresponding gene affected if annotated in the reference genome. 
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Transmission Electron Microscopy comparison stationary phase with exponential phase 

 

 

Figure S3 presents the results of transmission electron microscopy (TEM) measurement of the cell wall thickness 

in exponential phase and in the stationary phase for both the wild-type strain of Staphylococcus aureus ATCC 

6538 and the isolated mutant 2. The TEM images provide insight into the comparison of the cell wall thickness 

between the two strains, offering valuable information about the cell wall thickness in various growth stages.  

 

 


