Supplementary Material

Query dataset: 35569 entries

KEGG database searched: refprok+viruses

Job submitted: Sat May 20 03:53:21 15T 2026
Job completed: Sat May 30 03:54:45 15T 2026

Annotation data Preview first 1000 | Download

Summary 1770 entries (49.6%) annotated
Functional View Pathway only
category

B Carbohydrate metabolism
Protein families: genetic information processing
Genetic information processing

| Protein families: signaling and cellular processes

Environmental information processing
Unclassified: metabolizm

[ Amino acid metabolism

B Mucleotide metabolism

. [ Glycan biosynthesis and metabolism

| Protein families: metabolism

| [ Lipid metabolism

Figure S1 Schematic representation of the main metabolic pathways of the L. rhamnosus proteome,
derived using KEGG GhostKOALA.

Database hit with Enterocin_X_chain_beta (Bit Score=50.0618)

Query MTRLNE---AELSKISGGIGPLAIPVAAILGFLATDAWSHADELVAGVRQGWE
M K NE EL +I GGI P+ + A LG+L DAW E+D++++G K+GW
Enterocin_X_chain_beta MRXYNELSKXELLQIQGGIAPI---IVAGLGYLVRKDAWDHSDQIISGFRXGWNGGRRX

Organism  Enterococcus faeciumKu-85
Literature Reference

B Database hit with LSEI_2386 (Bit Score=37.7354)

Query MRKFKDEEMPMMTDLELSSFVGG-MLRDEGFTFNKFRNWLTSIF
MR+F +++M M+D EL F+GG +RD TENK + W +F
LSEl_2386 MRQFDEQXKMVNMSDEELLGFIGGDSIRDVSPTFNKIRRWFDGLEFK

Organism  Lactobacillus casei ATCC334
Literature Reference

C Database hit with Carnocin_CP52 (Bit Score=73.559)

Query MVAGSIVLGGTVMSDRKQALFEMLSKAYSSPAVRADARLKQIIESNAKQLEDAEDKTAYVAVVIQLSEDISKYYLIE-ETIPAEMIAVENAIKADVPADQVNARRYRDQALAAGLIAIPIVW

M KQUL+ LSHAY P VRA+ L +++ A +L + + +¥+ V+4+ LS IS YYL H IP+ M+ ++ I+ D+ ++ #+ R +A GL+++P ++
:arnocin_CP52 MDIRSQTLYLNLSEAYRDPEVRANEFLSKLVVQCAGRLTASNSENSYIEVISLLSRGISSYYLSHRRIIPSSMLTIYTQIQRDIRNGNIDTERLRRKYEIARGIMSVPYIY
Subclass A
Organism  Carnobacterium piscicola
UniProt  P38582.1

Figure S2 BLAST hits for the Enterocin-X, LSEI 2386 and Carnocin_CP52 bacteriocin sequences
against the KEGG GENES database (a non-redundant subset of KEGG gene/protein sequences).



Table S1 Condensed gene table of the BAGEL4-identified Class II bacteriocin gene cluster in
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orf00001

orf00006
orf00008
orf00012

orf00017

orf00021

Transport/processing ATP-binding protein ComA
LanT OS=Streptococcus pneumoniae (strain ATCC BAA- PF00005;PF03412
255/R6) OX=171101 GN=comA PE=3 SV=1

orf00031
orf00033
orf00035
orf00037
orf00040

orf00047

orf00053
orf00058

orf00065
orf00066



http://pfam.xfam.org/family/PF10439
http://pfam.xfam.org/family/PF10439

orf00071

orf00076

orf00079
orf00082
orf00086

orf00092

class ITIb bacteriocin, lactobin A/cerein 7B famil Enterocin X
>Prokka

MTELNEAELSEISGGIGPLATPVAATLGFLATDAWSHADELVAGVEQGWEERS

>BAGEL4

MTELNEAELSEISGGEIGPLATPVAATLGFLATDAWSHADELVAGVEQGWERS

bacteriocin-like peptide, LSEI 2386

>Prokka -
MEEFEDEEMPMMTDLELSSEVGGMLEDEGFTFNEFENWLTSTIFG
>BAGEL4
MEEFEDEEMPMMTDLELSSEVGEMLEDEGFTFNEFENWLTSTIFG

Bacteriocin IIc

>Prokka
MDHLETLNTADLASTISGGDNGNLWTEFIGEAIGSTARSWARGAMFAPATGPAEE IVDELNGH
>BAGEL4

MDHLETLNTADLASTISGGDNGNLWTEF IGFAIGESTARSWAREGAMFAPATGPAEEIVDELNG

Carnocin CP52

>Prokka

MSDEEQALFEMLSKEAY SSPAVEADAKLKQI IESNAKQLEDAFRDETAYVAVVTQLSHDISEYYLIHHTIPAEMT
AVFNATFADVPADOQVNAFRYRDOQALAAGLIATPIVWGGGH

>BAGEL4
MVAGSIVLGGTVMSDEEQALFEMLSKAY SSPAVEADAFRLEQI IESNARKQLEDAEDETAYVAVVTOLSHDISEKY
YLIHHTIPAEMIAVFNATEADVPADOVNARKRYRDOATAAGLIATPIVW

Figure S3 Amino acid sequence variants of BAGEL4-identified Lactobacillus rhamnosus 20-12
bacteriocins as annotated by Prokka and BAGELA4.
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Figure S4 Secondary metabolite biosynthetic gene clusters (BGCs) of L. rhamnosus 20-12 identified
by antiSMASH 8.0.4. The figure displays four distinct regions of interest:

1.

2.

4.

Contig 21, Region 1: A Type III Polyketide Synthase (T3PKS) cluster (36.6 kb) involved in the
production of phenolic antioxidants.

Contig 21, Region 2: A terpene precursor biosynthetic cluster (20.8 kb) encoding polyprenyl
synthetase family proteins.

Contig 48, Region 1: An additional terpene precursor cluster (9.7 kb) likely involved in
membrane stabilization.

Contig 58, Region 1: A ribosomally synthesized and post-translationally modified peptide-like
(RiPP-like) cluster (17.9 kb) corresponding to the Class II bacteriocin assembly.

The gene color coding (Legend bottom left) indicates core biosynthetic genes (pink), transport-related
genes (blue), and regulatory genes (green).



