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Human to bacterial cell ratio 



Bacterial diversity in an adult body 



Microbiota through life stages and perturbations 



High-throughput approaches used to study variations in the function of 
the human microbiota 



Diseases associated with alterations to the total of microbiota 
 

 28 types of disease 
 105 diseases 
 231 non-redundant 

genera  
 15 different phyla 
 12 genera associated 

with at least 50% of 
diseases 



Microbial metabolite biomarkers found to discrimate healthy controls and  
patients: 621 metabolites 

40% of the human 
metabolites are of 
microbial origin 
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Different clinical measurements of disease progression 



Differences in gut microbiota composition between HIV-infected individuals 
under ART and healthy subjects 

Genus level  
PCoA  

Taxonomic 
 biomarkers 



Dysbiosis correlates with immune activation and inflammation 

50% variance 



The impact of total microbiota on immunological predictors of disease progression 



Differences in gut metabolic composition between HIV-infected individuals 
under ART and healthy subjects 

Heat map of the 
functional 
biomarkers for 
patients and 
controls 



Bayesian networks and Markov blankets estimation  

LPS Markov blanket 



 To date, 105 diseases and disorders are associated with changes in 
gut, respiratory, oral, skin and urinary/vaginal microbiotas. 

 40% of metabolites in the human body are produced by our 
microbiota. 

 
 The HIV-gut associated dysbiosis is enriched in Gram-negative 

bacteria species and presents a decay in their bacterial diversity. 
 The long-term effective ART response does not recover a healthy 

microbiome composition. 
 The HIV-gut associated microbiota present proinflammatory 

metabolic pathways. 
 The bacterial dysbiosis is associated with the systemic immune 

activation. 

Summary 






