
Table S1: Lactobacilli strains inhibiting Listeria monocytogenes virulence factors 

Lactobacilli Strain Effect on Reference 
Lgb. salivarius UCC118 Inflammation response 1  

Lbc. 
acidophilus 

NCDO 1205 Inflammation response 1  

ACCC11073 Cytokines level, translocation to organs, and LLO, 
InlA, InlB, Ami, and flagellin production 2 

LA 1 
Adhesion and invasion 

3 
LB 4  

Lpb. plantarum 

LB95 Invasiveness 5  
CICC 6257 sigB, hly, inlA, inlB, and prfA expression 6  

B-4496 Adhesion, invasion and virulence gene expression 7  

CICC21863 Cytokines level, translocation to organs, and LLO, 
InlA, InlB, Ami, and flagellin production 5  

Lcb. paracasei 
Recombinant LAP 

expressing Adhesion and invasion 8  

CNCM I-3689 Infection 9  

L casei 

Recombinant InlA InlB 
expressing Adhesion, invasion and citotoxicity 10  

BL23 Infection 9  
CFCS1 

fbp and iap expression 11  
CFCS2 

Lcb. rhanosus GG Adhesion and invasion 12  

Llb. sakei 

2A Citotoxicity 13 

1 
Adhesion 

14 
15 

Hemolytic activity 
16 
17 

Lmb. 
fermentum B-1840 Adhesion, invasion and virulence gene expression 7 

Lmb. reuteri B-14172 Adhesion, invasion and virulence gene expression 7 
Lvb. brevis MF179529 Translocation to organs 18 

 



Table S2: Lactobacilli inhibiting Salmonella spp. virulence factors 

Lactobacilli Strain Salmonella 
spp. Effect on Reference 

Lbc. 
bulgaricus NRRL B548 

S. Enteritidis 
sipA, sipB, sopB, spvB, hilA, hilD, and invH 
expression 19 S. Heidelberg 

S. 
Typhimurium 

S. 
Typhimurium hilA, hilD, hilC, and sipC expression 20 

Lcb. casei 

- 

S. 
Typhimurium 

hilA, hilD, hilC, and sipC expression 20 
Shirota Adhesion and invasion 21 
Shirota 

YIT9029 Swimming motility 22 

Recombinant 
LC-CLA Biofilm formation and interaction with the host 23 

Recombinant 
LC-CLA 

Physicochemical properties, interaction with the 
host, invG, invH, prgK, hilA, hilC, hilD, and invF 
expression 

24 
ATCC 334 

- Invasion and translocation to organs 25 
CFCS1 

nmpC expression 11 
CFCS2 

- S. Javiana Citotoxicity and invasiveness 26 

Lbc. 
amylovorus 

CL12 S. 
Typhimurium 

hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

27 
28 

DCE 471  21 

Lcb. 
rhanosus 

- 

S. 
Typhimurium 

hilA, hilD, hilC, and sipC expression 20 
L2 

hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

29 
L3 

29 
28 LB2 

LB4 

GG 
Invasiveness 30 
Adhesion and invasion 21 
Growth 31 

- S. Javiana Citotoxicity and invasiveness 26 

NRRLB442 
S. Enteritidis sipA, sipB, sopB, spvB, hilA, hilD, and invH 

expression 19 
S. Heidelberg 

Lbc. 
acidophilus 

- 

S. 
Typhimurium 

hilA, hilD, hilC, and sipC expression 20 
CL10 hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 

sptP expression 
29 

CL10 28 
- invA, avrA, hilA, ssrB, and sopD expression  32 

IBB 801 Adhesion and invasion 21 

LB 
permeabilization of the membrane, sensitivity to 
sodium dodecyl sulfate and death 33 

Adhesion and invasion 
6 

LA 1 12 
- S. Javiana Citotoxicity and invasiveness 26 



Lvb. brevis CCMA 1284 S. Enteritidis  34 
Unknown - S. Enteritidis β-galactosidase activity and hilA expression 35 

Lbc. 
crispatus ALB11 S. 

Typhimurium 
hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

29 
28 

Lbc. 
johnsonii La1 S. 

Typhimurium Adhesion and invasion 21 

Lpb. 
plantarum 

ZS2058 

S. 
Typhimurium 

invA, avrA, hilA, ssrB, and sopD expression 36 
S8 hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 

sptP expression 28 
S66 
C4 

Resistance to antibiotics, adhesion and 
citotoxicity 37 

C7 
C8 
B2a 
B10 
B11 
L4 
L36 
L37 
L38 
L39 

ACA-DC 287 Adhesion and invasion 21 
- Adhesion 38 

S8 Pro-inflammatory cytokine response 39 
CCMA 0359 

S. Enteritidis Adhesion 34 
CCMA 0743 

Lgb. 
salivarius 

ALB2 

S. 
Typhimurium 

hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

28 
ALB6 
ALB2 

29 
ALB6 
ALB7 
ALB10 

SG1 
- Adhesion 38 

Lmb. reuteri 

CL9 

S. 
Typhimurium 

hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

29 
CL9 

28 S64 
K67 
S64 Pro-inflammatory cytokine response 39 

Lbc. zeae 
LB1 S. 

Typhimurium 
hilA, hilC, hilD, sopB, sopD, sopE2, sipA, avrA, 
sptP expression 

29 
28 

LB2  Pro-inflammatory cytokine response 39 
Lbc. 

delbrueckii 
var 

delbrueckii 

- S. 
Typhimurium Adhesion 38  



Lcb. 
paracasei 

DUP-13076 
S. Enteritidis sipA, sipB, sopB, spvB, hilA, hilD, and invH 

expression 19 
S. Heidelberg 

IBB2588 
S. Enteritidis Adhesion 

40 
CCMA 0504 

34 
CCMA 0505 



Table S3: Lactobacilli inhibiting Campylobacter jejuni virulence factors 

Lactobacilli Strain Effect on Reference 

Lgb. 
salivarius 

AH102 Internalization 41 

- Growth, flaA, flaB, flhA, ciaB, luxS 
expression, phagocytosis 42 

Lbc. 
johnsonii - Growth, flaA, flaB, flhA, ciaB, luxS 

expression, phagocytosis 42 

Lmb. reuteri - Growth, phagocytosis 42 
Lbc. 

crispatus - Growth, flaA, flaB, flhA, ciaB, luxS 
expression, phagocytosis 42 

Lbc. gasseri - Growth, flaA, flaB, flhA, ciaB, luxS 
expression, phagocytosis 42 

Lbc. 
helveticus R0052 Internalization 41 

Lcb. casei recombinant mcra expressing Adhesion and cadF, cdtB, ciaB, and flaB 
expression 43 

Lbc. 
acidophilus La-5 luxS expression 44 

Lcb. 
rhanosus R0011 Internalization 41 

 



Table S4: Lactobacilli strains inhibiting Escherichia coli virulence factors 

Lactobacilli Strain Escherichia spp. Effect on Reference 

Lmb. reuteri 

ATCC 55730 EHEC ler expression 45 
RC-14 UPEC Adhesion and virulence gene expression 46 

CRL 1324 UPEC Adhesion and internalization 47 
TMW1.656 

ETEC 
Toxins production 

48 
LTH5794 Toxins production 

Lpb. 
plantarum 

299v 
- Internalization 49 

EPEC E2348/69 Adhesion 
50 

EHEC CL8 Adhesion 
CCMA 0359 

EPEC CDC 055 
Adhesion 

34 
CCMA 0743 Adhesion 

Lbc. 
acidophilus 

La-5 
EHEC Colonization and TNF-α production 51 

EHEC O157 tir, espA, fliC, espD, luxS, eaeA, ler, hylB, 
and qseA expression 52 

R0052 
EHEC O157 Adhesion 

53 
EPEC E2348/69 Adhesion 

A4 EHEC Shiga-like Toxin 2 activity 54 
K99 ETEC Adhesion 55 
LA 1 EPEC Adhesion and invasion 12 

LB 
EPEC Adhesion and invasion 6 
DAEC Expression of virulence genes 56 

Llb. sakei 
NR28 

EHEC 
Biofilm formation, AI-2 expression and 
adhesion 54 

NR28 AI-2 production 57 

Lcb. casei 

Recombinant 
LC-CLA EHEC Adhesion and invasion 23 

CFCS1  eaeA expression 
11 

CFCS2  eaeA expression 
Shirota - Growth rate and inflammatory response 58 

Lcb. rhanosus 

R0011 
EHEC O157 

Adhesion 

53 
EPEC E2348/69 

GG 
EPEC E2348/69 

50 
EHEC CL8 

NCDC 298 
ETEC 

59 
- Internalization 60 

Lbc. 
kefiranofaciens M1 EHEC Immune response 61 

Lcb. paracasei 
CCMA 0504 

EPEC Adhesion 34 
CCMA 0505 

Lbc. gasseri 
KS120.1 

DAEC Adhesion and internalization 62 KS124.3 

Lbc. jensenii 
KS119.1 
KS121.1 



Table S5: Lactobacilli strains inhibiting Clostridium spp. virulence factors 

Clostridium 
spp. Lactobacilli Strain Effect on Reference 

C. difficile 

Lbc. acidophilus ATCC 314 TcdA and TcdB production 63 
Lvb. brevis ATCC 8287 TcdA and TcdB production 63 

Lpb. plantarum CIDCA 83114 TcdA and TcdB production 63 

Lbc. acidophilus 
La-5 Adhesion 64 

GP1B luxS, tcdA, tcdB, and txeR 
expression 65 

Lbc. kefiri 

CIDCA 8348 TcdA and TcdB production 63 
CIDCA 8344 

Citotoxicity 66 

CIDCA 83111 
CIDCA 83113 
CIDCA 83115 
CIDCA 8321 
CIDCA 8345 
CIDCA 8348 

JCM 5818 
ATCC 8007 

Lmb. reuteri LMG P-27481 Colonization and toxins 
production 67 

Lcb. paracasei 
Recombinant anti-

TcdBVHH fragment-
expressing 

Citotoxicity 68 

Lcb. casei 
DSMZ 20011 TcdA and TcdB production 63 

C. perfrigens Recombinant pPG-α 393 Citokines and interferon γ 
production 69 



Table S6: Lactobacilli strains inhibiting Staphylococcus aureus virulence factors 

Lactobacilli Strain Effect on Reference 

Lbc. 
acidophilus 

- Biofilm formation and antibiotic resistance 70 
76 

Adhesion 71 
T-13 

ATCC 4356 Adhesion 72 

Lmb. 
fermentum 

TCUESC01 icaA and icaR expression 73 
ATCC 9338 

sea, sae, agrA, tst, spa, and spi expression 74 
B-54 

RC-14 Adhesion 75 

Lpb. plantarum 
TCUESC02 Growth 73 

CGMCC 1.557 Adhesion 72 

Lmb. reuteri 
ATCC 23272 sea, sae, agrA, tst, spa, and spi expression 74 

RC-14 SSL 1 production 76 

Lcb. casei 

36 Adhesion 71 
ATCC 393 

Internalization 77 BL23 
CIRM-BIA 1542 

Lbc. crispatus 33820 Coaggregation 78 
Lpb. plantarum ATCC 8014 sea, sae, agrA, tst, spa, and spi expression 74 

Lbc. jensenii RC-28 Coaggregation 78 

Lcb. rhanosus 
GR-1 Adhesion 71 

ATCC 1465 Biofilm formation 79 
 



Table S7: Lactobacilli strains inhibiting Helicobacter spp.  virulence factors 

Helicobacter spp. Lactobacilli Strain Effect on Reference 

H. pylori 

Lgb. salivarius 
UCC118 Cag expression and interleukin 

immune response 80 
UCC119 

Lbc. acidophilus LB Viability 81 
Lpb. 

paraplantarum KNUC25 Adhesion 80 

Lcb. casei Shirota YIT9029 Swimming motility 22 

Lmb. reuteri 
ATCC 55730 flaA and vacA expression 82 

H. hepaticus 
6798 Interleukin and chemokin response 83 

Lcb. paracasei 1602 Interleukin and chemokin response 83 
 



Table S8: Lactobacilli strains inhibiting Pseudomonas aeruginosa, Klebsiella pneumoniae, 
Streptococcus mutans, and Streptococcus pyogenes virulence factors 

Lactobacilli Strain Pathogen Effect on Reference 

Lmb. 
fermentum 

- Pseudomonas aeruginosa Biofilm and elastase production 84 
CRL 1058 Klebsiella pneumoniae 

Adhesion 85 
- Replication inside biofilm 86 

ATCC 9338 Streptococcus mutans gtfB and gtfC expression 87 
Lbc. zeae - Pseudomonas aeruginosa Biofilm and elastase production 84 

Lcb. 
paracasei - Pseudomonas aeruginosa Biofilm and elastase production 84 

Clb. 
crustorum ZHG 2-1 Pseudomonas aeruginosa lasI/R and rhlI/R expression 88 

Lgb. 
salivarius 

ATCC 
11741 

Streptococcus mutans 
Biofilm formation 89 

K35 
gtfB, gtfC, gtfD expression 90 

K43 

LMG9477 Streptococcus pyogenes Adhesion, hemolytic activity and sag 
expression 91 

Lcb. 
rhanosus 

GG ATCC 
53103 Streptococcus mutans 

Biofilm formation 92 

GG gtfB, gtfC, gtfD expression 90 

Lbc. 
acidophilus 

- Klebsiella pneumoniae Replication inside biofilm 86 
DSM 20079 

Streptococcus mutans 
gtfB and gtfC expression 93 

- Gtf and LuxS expression 94 
Alb. kunkeei - Pseudomonas aeruginosa Biofilm formation 95 

Lpb. 
plantarum 

ATCC 
10241 Pseudomonas aeruginosa Biofilm formation and phagocytosis 96 

ATCC 
14197 Streptococcus mutans 

Biofilm formation 89 

299v DSM 
9843 Biofilm formation 92 

- Streptococcus pyogenes Interleukin immune response 97 

Lmb. reuteri 

DSM 20016 

Streptococcus mutans 

gftB, gtfC and fft expression 98 
ATCC 
23272 

Biofilm formation 

89 

ATCC PTA 
5289 92 ATCC 
55730 
ATCC 

PTA-5289 Streptococcus pyogenes Adhesion, hemolytic activity and sag 
expression 91 

Lcb. casei 
4646 

Streptococcus mutans 
luxS, and gftB, spaP, gbpB 
expression 99 

ATCC 393 Biofilm formation 89 



Table S9: Lactobacilli strains inhibiting HIV, Neisseria gonorrhoeae, Candida albicans, 
Gardnerella veginalis, Trichomonas vaginalis, Prevotella bivia and Staphylococcus epidermidis 
virulence factors 

Lactobacilli Strain Pathogen Effect Reference 

Lbc. jensenii - 

HIV virus Adhesion 100 
Neisseria gonorrhoeae Adhesion 101 

Candida albicans ALS3, HWP1, ECE1 and NRG1 
expression 102 

Lbc. 
crispatus 

CVT-05 
UPEC 

Adhesion 103 
Gardnerella vaginalis 

- 
vly and sld expression 104 

Candida albicans 

HWP1, ECE1, ALS3, BCR1, EFG1, 
TEC1 and CPH1 expression 105 

ATCC 33820 Adhesion and interleukine immune 
response 106 

ATCC 33820 Adhesion and interleukine immune 
response 107 

B1-BC8 Adhesion 108 

- ALS3, HWP1, ECE1 and NRG1 
expression 102 

Lbc. 
acidophilus 

T-13 Staphylococcus 
epidermidis Adhesion 109 

ATCC 4356 

Candida albicans 

Adhesion and biofilm formation 110 

ATCC 4356 ALS3, HWP1, ECE1 and NRG1 
expression 111 

ATCC 4356 Hyphal morphogenesis and biofilm 112 
T-13 UPEC Adhesion 109 

Lcb. casei 
ATCC 393 

Candida albicans 

Citotoxicity 113 

Hyphal morphogenesis 114 
AMBR2 

Lbc. gasseri 

ATCC 9857 Trichomonas vaginalis Adhesion 115 
1 

Candida albicans 

Adhesion and biofilm formation 110 
- Coaggregation 111 
 HWP1, ECE1, ALS3, BCR1, EFG1, 

TEC1 and CPH1 expression 105 

BC9-BC14 Adhesion 108 

- ALS3, HWP1, ECE1 and NRG1 
expression 102 

KS120.1 
ATCC 9857 

Prevotella bivia 
Adhesion 

116 
UPEC 

103 
Gardnerella vaginalis 

Lmb. 
vaginalis BC15-BC17 Candida albicans Adhesion 108 

Lmb. 
fermentum 

- 
Candida albicans 

Coaggregation 111 

- ALS3, HWP1, EFG1, and CPH1 
expression 117 



Lgb. 
salivarius ATCC 11741 Candida albicans Citotoxicity 113 

Lcb. 
rhanosus 

ATCC 7469 

Candida albicans 

Hypae elongation 113 CMP5351 
GG ATCC 

53103 
GG ATCC 

53103 

Hyphal morphogenesis 114 

CMPG5351 
CMPG5540 
CMPG5357 
CMPG10701 
CMPG10706 
GR-1 ATCC 

5582 

ATCC7469 Enzymatic activity and susceptibility 
to antifungals 118 

GG Hyphal extention and adhesion 119 
GR-1 Interleukin immune response 120 

ATCC 9595 BCR1, HWP1, ALS3 and CPH1 
expression 121 

- ALS3, HWP1, EFG1, and CPH1 
expression 117 

Lmb. reuteri 
ATCC 9595 

Candida albicans 
Adhesion and biofilm formation 110 

- Coaggregation 111 
RC-14 Interleukin immune response 120 

Lpb. 
plantarum 

- Candida albicans 

Coaggregation 

111 

4B2 

UPEC 

122 Streptococcus 
agalactiae 

Gardnerella vaginalis 

Lcb. 
paracasei 

11 

Candida albicans 

Adhesion and biofilm formation 
113 

ATCC 11578 Citotoxicity 
ATCC 334 Hyphal morphogenesis 114 

- ALS3, HWP1, EFG1, and CPH1 
expression 117 

Unknown - Candida albicans HWp1, PLB2, and SAP1 expression 123 

Lbc. 
helveticus KS300 

Garnerella vaginalis Adhesion 

124 UPEC Adhesion, Invasion 
Salmonella enterica 

serovar Typhimurium Invasion 



Table S10: Lactobacilli strains inhibiting Yersinia pseudotubercolosis, Yersinia enterocolitica, 
Serratia marcescens, Bacillus cereus, Enterococcus fecalis, Aggregatibacter 
actinomycetemcomitans, and Rotavirus virulence factors 

Lactobacilli Strain Pathogen Effect on Reference 

Lbc. 
acidophilus 

LA 1 
Yersinia pseudotuberculosis Adhesion and invasion 

112 
LB 67 

ATCC 
4356 Serratia marcescens Hemolytic activity and enzymatic 

expression 125 

Lpb. 
plantarum 

C4 Yersinia enterocolitica Immune system 126 
ATCC 
8014 Serratia marcescens Resistance to antibiotics and 

swarming mobility 125 

F14 
JX282192 Bacillus cereus Hemolytic activity and enzymatic 

expression 127 

Lcb. 
rhanosus - Enterococcus fecalis Immune system 128 

Lmb. reuteri LMG P-
27481 Rotavirus Number of the copies 67 

Lbc. gasseri OMZ525 
Aggregatibacter 

actinomycetemcomitans  
LtxA and CdtB expression 129 Lgb. 

salivarius OMZ520 
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