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What do we know about the human microbiome?
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Microbiome composition and diversity in the Indian Population
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Current understanding of human microbiome

Body Site Microbial load
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Gut microbiome of healthy Indians (n=570
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Urban and Rural Indians Harbor Distinct Gut Microbial Communities

Relative Abundance
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Japan and Ind

Geographic Variation in Gut Microbial Communities
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Geographic Variation in Gut Microbiota

Danish Gut Microbiota (n=279) Indian Gut microbiota (n=294)
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Homeostasis and Dysbiosis of Human microbiome
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Microbiome dysbiosis and health
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Which microbial functional losses or gains precede disease onset?
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Chronic Salmonella colonization in gut Contributes to GBC
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Metabolic dysfunction-Associated Steatotic Liver Disease
(MASLD)

MASLD is a chronic liver disease characterized by hepatic steatosis
in individuals with at least one cardiometabolic risk factor in the
absence of significant alcohol consumption or other identifiable causes
of liver fat accumulation. (Younossi et al., 2025, Gastroenterology)
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Hypothesis: In individuals with gut barrier dysfunction or obesity, microbes can translocate
from the gastrointestinal tract to the liver and contribute to MASLD progression by promoting
hepatic inflammation and altering host metabolic functions
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> iScience. 2023 Dec 26;27(2):108764. doi: 10.1016/j.isci.2023.108764. eCollection 2024 Feb 16.

Collinsella aerofaciens linked with increased ethanol
production and liver inflammation contribute to the
pathophysiology of NAFLD
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Gut microbiome, dietary metabolism of TMA and heart failure
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Phosphatidylcholine
rich

Intestine

Fatty acid
Gut CHS
Fatty acid microbiota |
HO —CH,—CH,— N*—CH,
0 Phospholipase D |
Il —_— CH,
O—I|3—O— Choline oline
O— .
Phosphatidylcholine Choline 1.
(dietary) trimethylamine { icrobiota
-lyase (CutC)

CH CH,
Liver |
$» HO —N+—CH,
Flavin-containing |

Carnitine CH, monooxygenase CH,
monooxygenase TMA (FMO) TMAO

OH cH, (CntAB)
| |
HOOG — CH, — CH— CH,— N'—CH;

CH

L-Carnitine 3 Gamma-butyrobetaine

utilization (gbu)

microbiota

o
HOOC —CH,— CH, — CH,— N —CH,

CH,
Y-Butyrobetaine

https://doi.org/10.1038/s41569-018-0108-7



Microbiome-Targeted Therapeutic Strategies
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Beneficial microbes that lose dominance or are depleted in
disease may confer health benefits and represent promising
candidates for therapeutic development
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From Lab to Life: Vaginal Microbiome Insights by BRIC-THSTI
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Widely Used Probiotics in India

BULK
PROBIOTICS | anrz® ’
\j‘ DIET PROBIOTIC

: . | BNRT% |
Cris pact 1 | woote sz wonguzz | |

% Lactobacillus |

Lactobacillus crispatus M247 gasseriBNRI7
20 bn. CFU/Stick pack CTOBACILLUS !
1 stick pack per day ENSEN I I !
"‘!:L_u::':_zi"/ﬁmﬁ AceBiome |

o - ’ 4 (12753
Source: Faecal isolate, Italy .

Strain: LJe52

Source: Qinghai old yogurt, (South Korea)
China
T
P . oyl
{ Culturelle § il : e
N\ PROBIOTICS eaudn, ioxide 1P 5 IR 3z
\ 4 [ slacke U
BIFLACHY fafwsm ot BIFILACYp fatvers vt
-“ v’*émwmﬁaﬁﬁaﬁ(;ﬁ e e
et acid L oo sl
Streptococcus, Clostridium,

L. rhamnosus GG VSL#3
(Culturelle, Canada) (Actial Farmaceutica Srl, Italy)

Bacillus (Japan)
(Allianz Biosciences Pvt Ltd, India)

Source: Human Breast milk,

VINATURA
B

Source: Lactobacilli,
Vinatura Pvt. Ltd. (USA)

SUNDYOTA .. ..
NUMANDIS (india)

celebrating life

L. rhamnosus GG (Finland)
L. plantarum (Germany)

L. fermentum (Germany)

L. gasseri (Japan)

L. acidophillus (USA)

L. paracasei (Italy)

S. boulardii (Indonesia)



Human Microbiome base Live Biotherapeutics
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Conclusion

* The healthy Indian gut microbiome is characterized by Firmicutes dominance, with substantial
contributions from Bacteroidota and Actinobacteria, indicating a population-specific microbial
signature.

- Comparative analyses reveal that the gut microbiome composition of Danish and Japanese
populations is markedly distinct from that of the Indian population, highlighting strong
geographic and lifestyle influences on microbial ecology.

* Gut microbiome dysbiosis promotes microbial translocation and systemic inflammation, thereby
exacerbating the development and progression of MASLD, cancers, cardiometabolic, and
inflammatory diseases.

* Beneficial microbes enriched in healthy individuals represent promising candidates for the
development of next-generation microbiome-based biotherapeutics.
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