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Subsystemn Statistics | Features in Subsystems|

Subsystem Coverage Subsystem Category Distribution Subsystem Feature Counts

@ W Cofactors, Vitamins, Prosthetic Groups, Pigments (1086)
@M Cell wall and Capsule (47)

= W Virulence, Disease and Defense (42)

@ W Potassium metabolism (10)

= W Photosynthesis (0)

@[ Miscellaneous (16)

@ MW Phages, Prophages, Transposable elements, Plasmids (33)
@ Membrane Transport (37)

@ W Iron acquisition and metabolism (5)

®m  RNA Metabolism (46)

@ W Nuclecsides and Nucleotides (91)

@ Protein Metabolism (133)

@ W Cell Divisicn and Cell Cycle (4)

@ Motility and Chemotaxis (0)
@ W Regulation and Cell signaling (17)
75% @  Secondary Metabolism (5)
@ [ DNA Metabolism (74)
@ W Fatty Acids, Lipids, and Isoprencids (34)
@ W Nitrogen Metabolism (0)
= W Dormancy and Sporulation (7)
@ W Respiration (9)
@ MW Stress Response (21)

@  Metabolism of Aromatic Compounds (8)
@m  Amino Acids and Derivatives (181)

®  Sulfur Metabolism (3)

@ [ Phosphorus Metabolism (7)

@[ Carbohydrates (237)

Fig. S1. An overview of the subsystem categories assigned to the genome of L. plantarum
CRM56-2. The genomic sequence of the strain CRM56-2 was annotated using the Rapid
Annotation System Technology (RAST) server. The pie chart demonstrates the count of each
subsystem feature and the subsystem coverage.



Table S1. Proteolytic enzymes predicted in the genome of strain CRM56-2.

Category Gene Annotation/Substrate
Proteinase
Cell wall-bound proteinase prtM Peptidylprolyl isomerase
Peptidases
Aminopeptidase pepE Aminopeptidase
pepN Metallopeptidase
pepC Aminopeptidase C
pepM Methionine Aminopeptidase
pcp Pyroglutamyl-peptidase |
Dipeptidase pepD Dipeptidase
pepA M42 glutamyl aminopeptidase
pepV Dipeptidase PepV
Tripeptidase pepT Amino tripeptidase T
Endopeptidase pepF Oligoendopeptidase F
pepO Peptidase M13
Proline Peptidase pepR Proline peptidase
pepX Xaa-Pro dipeptidase
pepQ Xaa-Pro dipeptidase
pepl Proline aminopeptidase
pepP Xaa-Pro Aminopeptidase
Transporters
Oligopeptide ABC transporter oppD Oligopeptide ABC transporter
oppC Oligopeptide ABC transporter
oppF Oligopeptide ABC transporter
OppA Oligopeptide ABC transporter
oppB Oligopeptide ABC transporter

Table S2. Predicted genes identified in the genome of CRM56-2 involved in transport and
carbohydrates metabolism.

Predicted protein Gene Carbohydrate Type
Transporters

PTS cellobiose transporter subunit 1A pts23A Cellobiose
PTS cellobiose transporter subunit IIA pts20A Cellobiose
PTS mannose transporter subunit [|IC - Mannose

PTS mannose transporter subunit I1A pts10A Mannose

PTS mannose subunit 11D pts9D Mannose

PTS glucose transporter subunit [I1A pts17A Glucose

PTS glucose transporter subunit [IA pts32A Glucose

PTS sorbitol transporter subunit 1A pts38A Sorbitol

PTS sorbitol transporter subunit 11B pts38BC Sorbitol

PTS sorbitol transporter subunit 11IC pts38C Sorbitol

PTS mannose/fructose/sorbose transporter

subunit 1IC pts9C Mannose/fructose/sorbose
PTS fructose transporter subunit 1B - Fructose

PTS fructose transporter subunit [IC - Fructose



PTS fructose transporter subunit [IC fruA Fructose

PTS fructose transporter subunit 11B pts10B Fructose

PTS fructose transporter subunit 11B pts11BC Fructose

PTS fructose transporter subunit 1A pts31A Fructose

PTS fructose transporter subunit [IBC pts31BC Fructose

PTS sugar transporter 1A - -

PTS sugar transporter lIA lacS -

PTS sugar transporter lIA pts11A -

PTS sugar transporter 11B pts156B -

PTS sugar transporter 11B pts20B -

PTS sugar transporter lIA pts21A -

PTS sugar transporter 11B pts23B -

PTS sugar transporter lIA rafp -
Phosphocarrier protein HPR ptsH -
Phosphoenolpyruvate--protein

phosphotransferase pts/ -

Enzymes

alpha-glucosidase agl Glucose, Galactose
Glucokinase glcK Sucrose
6-phospho-beta-glucosidase pbg1 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg10 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg3 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg4 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbgb Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbgb Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg7 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg8 Glucose, Galactose, Chitobiose
6-phospho-beta-glucosidase pbg9 Glucose, Galactose, Chitobiose
mannose-6-phosphate isomerase pmi Mannose
glucose-6-phosphate isomerase pgi Sucrose
ATP-dependent-6-phosphofructokinase PprkA Fructose

galactose mutarotase - Galactose

galactose mutarotase galM2 Galactose

galactose mutarotase galM3 Galactose

Lacl family transcriptional regulator scrR Sucrose
Sucrose-6-phosphate hydrolase scrB Sucrose
Phosphoglucomutase pgm Galactose, Sucrose
UDP-glucose 4-epimerase GalE galE1 Galactose
UDP-glucose 4-epimerase GalE galE2 Galactose




Table S3: Predicted proteins identified in the core genome of probiotic L. plantarum CRM56-2 involved in metabolic pathways of
organic acids and vitamins biosynthesis.

Predicted Protein Gene Metabolites
Substrate-specific component FolT of folate ECF transporter - Folate
Methylenetetrahydrofolate--tRNA-(uracil(54)-C(5))-methyltransferase (FADH(2)-oxidizing) TrmFO trmFO Folate
Formate--tetrahydrofolate ligase fhs Folate
Dihydrofolate reductase dfrA Folate
Bifunctional folylpolyglutamate synthase/dihydrofolate synthase folC1 Folate
Bifunctional folylpolyglutamate synthase/dihydrofolate synthase folC2 Folate
Bifunctional methylenetetrahydrofolate dehydrogenase/methenyltetrahydrofolate cyclohydrolase folD Folate
Diacylglycerol kinase - Folate
5-formyltetrahydrofolate cyclo-ligase fthC Folate
Thiamine pyrophosphokinase tpk Thiamine
Thiamine-phosphate synthase thiE Thiamine
Riboflavin transporter - Riboflavin
Riboflavin biosynthesis protein RibC ribC1 Riboflavin
Riboflavin biosynthesis protein ribC2 Riboflavin
Riboflavin biosynthesis protein RibD ribD Riboflavin
Riboflavin kinase - Riboflavin
Glucose-6-phosphate isomerase pgi Lactate
Glucokinase - Lactate
6-phosphofructokinase prkA Lactate
Glucose-6-phosphate dehydrogenase gpd Lactate
Ribulose-5-phosphate 3-epimerase rpe Lactate
Fructose-1,6-bisphosphate aldolase fba Lactate
Triose-phosphate isomerase tpiA Lactate
Glyceraldehyde-3-phosphate dehydrogenase gap Lactate
Phosphoglycerate kinase pgk Lactate
Phosphoglycerate mutase gpmA1 Lactate
Phosphoglycerate mutase gpmA2 Lactate
Enolase eno Lactate
Pyruvate kinase pyk Lactate
D-lactate dehydrogenase IdhD Lactate
L-lactate dehydrogenase ldh Lactate
Phosphoketolase xfp Acetate
Phosphate acetyltransferase pta Acetate
Acetate kinase ackA Acetate




Hydroxymethylglutaryl-CoA synthase mvaS Butyrate
Formate C-acetyltransferase pfiB Butyrate
Succinate-semialdehyde gabD Butyrate
Dehydrogenase/glutarate-semialdehyde dehydrogenase Butyrate
Acetolactate decarboxylase aldB Butyrate
Acetolactate synthase als Butyrate
Fumarate reductase flavoprotein subunit Butyrate
Aldehyde-Alcohol dehydrogenase adhE Butyrate
Glutamate decarboxylase gadB Butyrate
D-lactate dehydrogenase ldhD Butyrate
L-lactate dehydrogenase ldh Butyrate
Phosphate acetyltransferase pta Butyrate
Acetate kinase ack1 Butyrate
Acetate kinase ack2 Butyrate
Acetate kinase ackA Butyrate
3-oxoacyl-ACP synthase llI fabh1 Butyrate
Biotin carboxyl carrier protein accb1 Butyrate
Biotin carboxylase subunit accC1 Butyrate
Carboxyl transferase subunit 8 accD1 Butyrate
Carboxyl transferase subunit a accA2 Butyrate
Phosphate acyltransferase plsX Butyrate
Acyl carrier protein (ACP) acpAt Butyrate
3-hydroxyacyl-[acyl-carrier-protein] dehydratase fabZ Butyrate
3-oxoacyl-[acyl-carrier-protein] synthase 3 protein 2 fabH2 Butyrate
Acyl carrier protein acpA2 Butyrate
malonyl CoA-acyl carrier protein transacylase fabD Butyrate
3-oxoacyl-ACP reductase fabG1 Butyrate
3-oxoacyl-ACP synthase Il fabF Butyrate
Biotin carboxyl carrier protein accB2 Butyrate
(3R)-hydroxymyristoyl-ACP dehydratase fabZ2 Butyrate
Biotin carboxylase subunit accC2 Butyrate
Carboxyl transferase subunit 8 accD2 Butyrate
Carboxyl transferase subunit a accA2 Butyrate
Enoyl-ACP reductase fabl Butyrate
Holo-ACP synthase (ACPS) acps Butyrate
Acyl-ACP thioesterase - Butyrate
Biotin carboxyl carrier protein accB3 Butyrate
3-oxoacyl-ACP reductase fabG Butyrate
Putative enoyl-ACP reductase (Fabl) fabl Butyrate




Table S4: dbCAN

Gene ID ECH HMMER dbCAN_sub DIAMOND Signalp  #ofTools
CBM34(6-127)+GH13_20(176-
JAEMUU010000012.1 43 N 474) N CBM34+GH13 20 N
CBM48(27-106)+GH13_9(174-
JAEMUU010000002.1 258 N 473) N CBM48+GH13_9 N
JAEMUUO010000002.1_159 N GH1(2-476) N GH1 N
JAEMUU010000030.1 32 N GH1(2-481) N GH1 N
JAEMUUO010000009.1_146 N GH1(3-479) N GH1 N
JAEMUUQ010000001.1_69 N GH1(4-457) N GH1 N
JAEMUUO010000005.1 83 N GH1(6-474) N GH1 N
JAEMUU010000012.1 25 N GH1(6-476) N GH1 N
JAEMUUO010000012.1 26 N GH1(7-476) N GH1 N
JAEMUU010000002.1 147 N GH1(8-482) N GH1 N
JAEMUUO010000002.1_160 N GH1(9-483) N GH1 N
JAEMUUO010000011.1_54 N GH126(46-365) N GH126 N
JAEMUUO010000002.1 385 N GH13(25-314) N GH13 N
JAEMUU010000002.1 452 N GH13_29(24-370) N GH13 29 N
JAEMUUO010000009.1_ 73 N GH13 31(28-378) N GH13_31 N
JAEMUUO010000002.1 397 N GH13_31(28-379) N GH13 31 N
JAEMUUO010000002.1_ 380 N GH13 31(28-384) N GH13 N
JAEMUU010000013.1 89 N GH13_31(29-378) N GH13 31 N
JAEMUUO010000002.1 394 N GH13 31(30-378) N GH13_31 N
JAEMUU010000002.1 263 N GH13_39(188-496) N GH13 39 N
JAEMUUO010000002.1_158 N GH170(1-344) N GH170 N
JAEMUUO010000012.1_34 N GH170(3-360) N GH170 N
JAEMUUO010000002.1_146 N GH170(5-361) N GH170 N
JAEMUU010000002.1_120 N GH2(19-622) N GH2 N
JAEMUUO010000009.1_182 N GH25(232-408) N GH25 N
JAEMUU010000014.1 178 N GH25(30-195) N GH25 N

NN NN NDNDNDNNDNDNDNDNDNDDNDNDNDDNDDNDNDDNDNDDNDDNDNDN



JAEMUUO010000001.1_236
JAEMUUO010000013.1_146
JAEMUU010000017.1_18
JAEMUUO010000030.1_4
JAEMUUO010000018.1_46
JAEMUUO010000002.1_166
JAEMUU010000002.1_392
JAEMUUO010000002.1_122
JAEMUU010000009.1_63
JAEMUUO010000002.1_107
JAEMUU010000002.1_163
JAEMUUO010000014.1_147
JAEMUU010000002.1_387
JAEMUUO010000002.1_267
JAEMUU010000010.1_2
JAEMUUO010000009.1_131
JAEMUU010000012.1_133
JAEMUUO010000018.1_63
JAEMUU010000002.1_109
JAEMUUO010000021.1_2
JAEMUU010000002.1_111
JAEMUUO010000002.1_388

GH25(33-202)
GH25(35-210)
GH25(37-221)
GH25(37-221)
GH25(60-225)
GH31(230-671)
GH32(37-339)
GH36(18-718)
GH38(3-276)
GH42(15-394)
GH65(306-670)
GH65(318-688)
GH65(322-693)
GH65(427-836)
GH70(482-1270)
GH73(11-81)
GH73(255-385)
GH73(71-206)
GH78(159-615)
GH78(66-519)
GH78(71-524)

2 2 22222222222222222222

Table S5: Phage summary.

Strain: L. plantarum CRM56-2
Total: 6 prophage regions have been identified, of which 2 regions are intact, 3 regions are incomplete, and 1 regions are

questionable.

GH85(109-451)+CBM32(813-938)

GH25
CBM50+GH25
CBM50+GH25
CBM50+GH25
GH25

GH31

GH32

GH36

GH38

GH42

GH65

GH65

GH65

GH65

GH70

N

GH73

GH73

GH78

GH78

GH78
CBM32+GH85

2 2 2 222222222222222222 2
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Region Region Completeness Score # Total Region Most common phage
length Proteins position
1 10.5Kb incomplete 60 21 7214-17787 PHAGE_Bacill_vB_BtS_BMBtp14_NC_048640(2)



2 44Kb intact 110 61 142119- PHAGE_Oenoco_phiS13_NC_023560(15)

186170
3 23.3Kb incomplete 60 26 186252- PHAGE_Lactob_Lrm1_NC_011104(3)
209604
4 29.5Kb intact 100 41 333-29910  PHAGE_Lactob_Sha1_NC_019489(18)
5 5.4Kb incomplete 20 7 75229- PHAGE_Bacil_vB_BtS_BMBtp14_NC_048640(2)
80668
6 18.8Kb questionable 70 29 1-18800 PHAGE Lactob_Shal NC 019489(18)

Strain: L. plantarum 299v
Total: 4 prophage regions have been identified, of which 2 regions are intact, 1 regions are incomplete, and 1 regions are

questionable.
Region Region Completeness Score # Total Region Most common phage
length Proteins position

1 7.1Kb incomplete 40 13 19349- PHAGE_Mycoba_Adler_NC_023591(1)
26470

2 39.9Kb intact 150 54 140793- PHAGE_Lactob_Sha1_NC_019489(27)
180732

3 39.5Kb intact 130 55 44-39629 PHAGE_Lister_B025_NC_009812(9)

4 14.2Kb questionable 90 23 105-14324 PHAGE_Entero EFRM31_NC_015270(2)

Prophages identified in the genome of L. plantarum CRM56-2
Highlight pink = phage DNA; purple = bacterial DNA

# CDS Position BLAST Hit E-Value

Region 1, incomplete, total 21 CDS




Region 2, intact, total 63 CDS

9
















Region 3, incomplete, total 31 CDS




Region 4, incomplete, total 45 CDS










Region 5, incomplete, total 7 CDS




Region 6, incomplete, total 30 CDS







Prophages identified in the genome of L. plantarum 299v
Highlight pink= phage DNA; purple=bacterial DNA
# CDS Position BLAST Hit E-Value

Region 1, incomplete, total 13 CDS

Region 2, intact, total 57 CDS

21












Region 3, intact, total 57 CDS










Region 4, questionable, total 26 CDS
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