Ligilactobacillus salivarius F14 originated from tribes of Odisha as a
potential probiotic
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Introduction-  Extensive research on probiotics .
_ e ) Characterization of (A) (C) (B) (©)
emphasizes the characterization of new potential L salivarius F14 e

probiotic strains to aid their benefits in health and T ] s, I _ : ~ G L T i
disease. Tribes could be unusual source of probiotics Morphological and - ' | -~ . _ 2 102- . - o | rses ot
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due to their unique food habits and least dependence on biochemical characterization

medications and consumption of antibiotics. | ! o
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Objectives- Characterization of genetic and probiotic Adult & healthy tribal of Stool Isolation of potential tuncnonal Characterizaucy

' : - - Odisha, India At :
attributes of one of the bacteria (F14) isolated from tribal ! ! probiotic bacteria -
fecal samples of Odisha, India. Morphological and molecular characterization ' ST o ool
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Methods- The probiotic attributes of F14 bacteria was (A) (©)  Lactobacilus higarci syain LMG 07634
checked through in vitro experiments set by ICMR/DBT
guidelines and whole genome sequence analysis. The — Lactobacillus buchneri subsp. silagei CDO34
antimicrobial properties was evaluated by in vitro co- L | actobacillus curiene strain CCTCE M 2011381
culture experiment and further confirmed using in vivo
mice model against Salmonella typhimurium BT -XEN33 - Lactobacillus brevis strain NCTC13768
(ST-Xen 33).
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Results- Initial morphological identification and 16S Pediococcus acidilactici strain PMCES N e S A e
rRNA sequencing confirmed that it Is a catalase- _ | & CaCO2 cell
. . . . - Lactobacillus paraplantarum strain CK401
negative, Gram-positive bacteria belonging to
Lactobacillus genus. It showed tolerance to acid and bile ) ' Lactobacillus pentosus sirain DSM 20314 — STXenss O o s mam
- .. : BN ST-Xen 33 + F14 81
stress, as well as cell adhesion and antimicrobial o m0%  C110% MRS
. . . . Lactiplantibacillus plantarum strain SK151 r f 1, )
properties. Metabolites like acetate, propionate, and
butyrate having Immuno-modulating activity were ___ Ligilactobacillus agilis strain La3
detected in the cell free supernatant of its culture. Co-
culture of ST-Xen 33 with F14 for different time point 14
depicted the cytotoxic effect against ST-Xen 33. The in 100 || . ciobacilus salivarius sir. Ren
Vivo experiment showed successive reduction In — .
pathogen load, enteritis and increased survival rate. =
. . . e
Whole genome sequence anaIyS|s confirmed F14 strain Figure 1: (A) Image shows the morphology of F14 isolate on MRS agar obtained from tribal Time in hours \@\Qcp I-10 Mrct
G

= Control

as a member of L salivarius species, having 137 unique stool sample of Sundargarh District, Odisha. (B) Microgram of F14 isolate indicates it is a Q@,'b | = Conrol | e crum | = conto
genes Gram positive bacteria. (C) The phylogeny depicts the position of F14 in relation to other ST | | reroerum

species/strains of genus Lactobacillus.
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= — — — Figure 2: (A) Viability of F14 isolate at pH 3 and 7.4, indicates the tolerance to acidic pH. (B) Tolerance to
Dethiobiotin (vitamin B7) oisazor | sisiz0 Metabolize fats. carbohydrates, and protein bile salt was evident from the viable growth after 4 hours exposure to 0.3% bile in the growth media. (C) e = i
S

an significantly preventjaiienuate progressive Isolate F14 is susceptible to most of the commonly used antibiotics to various degrees. (D) Agar well S R R R \

Betaine 118.0865 118.0862 liver injury by preserving gut integrity and R 0{\6 < +®(‘ x<<
A r,_;b

adipose function diffusion assay shows good zone of inhibition indicating the antimicrobial effect of F14 against different ’ © ESE

GABA _ _ _ 104.071 104.0706 NeL_Jrotransmitter_ _ _ . Lo . . . ] ) ) - +@,
2-hydroxyisocaproic acid 131.0705 131.0714 Antifungal and antibacterial properties enteric pathogens. (E) Attachment efficiency of F14 after co-culturing with Caco?2 intestinal epithelial cell. N

Lactic acid 89.0234 89.0244 Fromertiag - antiviral and immunemoduiatory (F) Scanning Electron Microscopy images of the Caco2 cells co-cultured with F14 isolate shows the cell
Pyruvic acid 87.0077 §7.0088 Potential antioxidant and anti-inflammatory agent adhesion efficiency of the isolate. (G) Competitive exclusion of ST-Xen33 effectively by F14 after co-
Propionic acid 73.0284 73.0295 Inhibits growth of mold and various bacteria cultured with intestinal epithelial cells. It was enhanced further when caco2 cells were pre-treated with the
Arabinonic acid 165.0551 165.0405 or reproduction. o orowin development probiotic F14 prior to pathogen challenge. (H) Co-culture of ST-Xen 33 with F14 in different time point
. . : .. : rlomoserine 120081 1200555 e i oa demonstrates the cytotoxic effect of F14 towards the pathogen. (I) Agar well diffusion assay shows the
Conclusion- The probiotic potential of Ligilactobacillus ;';‘nvt‘if;f’cr;-ogng’:n‘;;jfnj;;ﬁ ‘r;‘:i*e“r‘gngthe oA effect of normal, pH neutralized and heat denatured CFS of F14 on growth of ST-Xen 33 . (J) ST-Xen33 was

salivarius F14 was confirmed through In vitro Pyrogiutamic acid 130-0864 190.0499 and nutritional value of foods grown in different percentage of normal, pH neutralized and heat denatured CFS of F14 to get the minimum
experiments and whole genome analysis. Table 1: List of metabolites produced by L salivarius F14 inhibitory percentage (MIP) of the CFS of the isolate.

Ligilactobacillus salivarius F14 successively alleviates Whole genome sequence analysis

the Salmonella induced enteritis in mice model. =
- o Conclusions
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- - ~ e ; B e Isolate F14 is a Gram positive and catalase negative bacteria upon preliminary microscopic
0"'&0"“38 cotor Key ' 7 & ki observation. Further, the 16S r-RNA sequencing results confirmed that it belongs to genus
) L : . [l BLAST hit = 100 % identical LaCtobaCIHUS genus

ANI matrix : S p L2 W BLAST hit >= 90 % Identical
i | - e e B BLAST hit >= 80 % Kentica The probiotic characterization (ICMR-DBT guidelines) revealed that F14 has good acid, bile
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Discussion- F14 Dbacteria showed all the probiotic
properties required for its survival in Gl tract and
maintaining the gut health. It significantly suppressed
pathogenesis of ST-Xen 33 and restored the normal
tissue architecture in mice with enteritis.

Figure 3: (A) Treatment of F14 did not show any harmful effect on the survival of the animal. (B)
Pathogen ST-Xen 33 dose optimisation. (C) Schematic diagram showing the experimental work flow.
(D & E ) Animals treated with F14 in pathogen infected mice had increased survival rate and body
weight as compared to the infected group. (F-1) Bioluminescent image, pathogen load and tissue
image of different groups of experimental mice showed that in ST-Xen 33 infected mice, F14
significantly reduced pathogen load and enteritis. (J & K) The percentage of Treg population in
spleen of control and F14 treated mice. (L-N) Graphs showing cytokines expression in lymphoid
organs of F14 treated mice and IL-10 expression in intestinal flush (O) and serum (P) of F14 treated
ST-Xen 33 infected mice.

Secreted Metabolites

Retinoic acid 301.2485 301.2162
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. ~ 0 o - - -l D . ; #";" ‘i‘—,,? ¥ T BLAST hit >= 50 % identical - - .
= Morphological identification and molecular el e o ey SN B ST 50% e sensitive to most of the commonly used antibiotics
SR agrabgiony adherence of pathogen from the intestinal surface
» Characterization of the isolate for probiotic attributes w07 10 LT e . = ” Further, in vitro evaluation of the antimicrobial effect of F14 by co-culture experiment indicates
bactericidal and at 10% CFS effect is bacteriostatic

0w m ® o o L ) ' pten LT R, el tolerance properties, potential antimicrobial activity against different pathogens and is also
characterization of F14, isolated from tribal fecal AN\ | 5 ket The isolate is also capable of adhering to intestinal epithelial cell surface and excluding the
samples of Odisha . | . o | o
| Metabolites like acetate, propionate, and butyrate having immuno-modulating activity were
detected in the cell free supernatant of its culture
as per the ICMR-DBT guidelines 100 9807 s 7 “_“m it’'s an_ti-SaI_moneIIa e_ffect. The effect of CFS of. F14 agairjst ST-Xen 33 is bactericidal or
| A e B bacteriostatic depending upon percentage of CFS in culture i.e. , up to 20% CFS the effect is
F14 significantly suppressed pathogenesis of ST-Xen 33 in vivo and induced increase in
systemic/splenic immunosuppressive immune cells (Treg) population.
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= |n vitro evaluation of anti-Salmonella effect

. : | : f f d : | 1 & T e L. Saliyy s NG i\ R RN 7 " 3L animas P38 Whole genome analysis confirmed F14 strain as a member of the L. salivarius species, having
In vivo evaluation of safety and anti-Salmonella : s NN RN - 4L murinus DSM 20452 137 unique genes including 25 proteins with known functions and 112 hypothetical proteins of

. & VL g T B 5. L. apodemi DSM 16634 .
efficacy | R ey R oo 6. L. hayakitensis DSM 18933 unknown function
O DTS o 7. L. equi DPC 6820
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= Whole genome sequencing for strain level g & F T F T e T e & ﬁf}' J o 10, L. Pobuzihi NBRC 103219 0ngolnglrut“re dlrectlnns
. e . r { : & X U o e & F . ; 11. L. acidipiscis DSM 15353
|dent|f|Cat|On ;4 o o - # &L ) 12. L. saerimneri 30a . . . . . . . . L.
E 5 . 13. L. aviarius DSM 20655 Characterisation of unreported bacterial isolates from the tribal population for their probiotics

attributes and possible health benefits

Figure 4: (A) ANI matrix showing genomic relatedness performing multi-genome comparison among Ligilactobacillus species from LPSN (B) Phylogenetic tree based on WGS data compared to other nckn0WI3dgeme“t
Ligilactobacillus species from LPSN (C) Venn diagram showing number of orthologous gene clusters of the core genome and the unique genes specific to genome of individual strains compared from This work is supported by the ILS Flagship project on Tribal Health and Nutrition and Institute of
LPSN (D) Circular genome map of Ligilactobacillus salivarius compared to other type strains(percentage similarity is represented by different color code) Life Sciences, Bhubaneswar, Department of Biotechnology, UGC, Govt. of India
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