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What do we know about the human microbiome?What do we know about the human microbiome?

HMP, Nature. 2012
Das B, 2022, Prog. Mol. Biol. Tran. Sci

~3.0x1013 Germ+Somatic cells

~3.8x1013 Microbiota

Sender et al. Cell. 2016
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Microbiome composition and diversity in the Indian PopulationMicrobiome composition and diversity in the Indian Population

• Severe acute malnutrition (SAM) 

• Type 2 Diabetes (T2D)

• Pre-diabetes (PD)

• Non-alcoholic fatty liver disease (NAFLD)

• Ventilator-associated pneumonia (VAP)

• Inflammatory bowel diseases (IBD)

• Gallbladder cancer (GBC)



Current understanding of human microbiome

B Das, 2022, https://doi.org/10.1016/bs.pmbts.2022.06.026



Gut microbiome of healthy Indians (n=570)Gut microbiome of healthy Indians (n=570)

Senapati et al. 2019, J. Biosc.
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Urban and Rural Indians Harbor Distinct Gut Microbial CommunitiesUrban and Rural Indians Harbor Distinct Gut Microbial Communities

Das et al., 2018, Sci. Report.



Geographic Variation in Gut Microbial Communities: Japan and IndiaGeographic Variation in Gut Microbial Communities: Japan and India

Pareek et al., 2019, NPJ Biof. Mic.



Geographic Variation in Gut MicrobiotaGeographic Variation in Gut Microbiota
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Danish Gut Microbiota (n=279) Indian Gut microbiota (n=294) 



Homeostasis and Dysbiosis of Human microbiomeHomeostasis and Dysbiosis of Human microbiome

Das and Nair, 2019, J. Biosc.



Microbiome dysbiosis and health disorders

B Das, 2022, https://doi.org/10.1016/bs.pmbts.2022.06.026
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Which microbial functional losses or gains precede disease onset?Which microbial functional losses or gains precede disease onset?
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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)

Metabolic dysfunction-Associated Steatotic Liver Disease 
(MASLD)

Nature Reviews Disease Primers | (2025) 11:14 



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

• Dysbiosis
• MASLD

• Dysbiosis

• Invasion

• Translocation



• Healthy (n=20)

• Obese (n=17)

• NAFLD (n=10)
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Beneficial microbes that lose dominance or are Beneficial microbes that lose dominance or are depleted in depleted in 
diseasedisease may confer health benefits and represent promising may confer health benefits and represent promising diseasedisease may confer health benefits and represent promising may confer health benefits and represent promising 

candidates for therapeutic developmentcandidates for therapeutic development





Widely Used Probiotics in IndiaWidely Used Probiotics in India

Strain: BC1
Source: Faecal isolate, Italy

Strain: LJe52
Source: Qinghai old yogurt, 

China

Strain: BC1
Source: Vaginal isolate, 

Italy

Lactobacilus casei Shirota
(Yalkut, Japan)

Source: Faecal isolate, Italy

L. rhamnosus GG
(Culturelle, Canada)

VSL#3
(Actial Farmaceutica Srl, Italy)

Source: Human Breast milk, 
(South Korea)

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

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

• L. rhamnosus GG (Finland)
• L. plantarum (Germany)
• L. fermentum (Germany) 
• L. gasseri (Japan)
• L. acidophillus (USA)
• L. paracasei (Italy)
• S. boulardii (Indonesia)

(India)



Human Microbiome base Live BiotherapeuticsHuman Microbiome base Live Biotherapeutics



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.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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