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Human to bacterial cell ratio is 1:1.26
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Bacterial diversity in an adult body

Body site Rough surface area' Rough number of genera!
Gastrointestinal tract 300-400 m? 1183-3180

Oral cavity 215 cm? 600
Respiratory tract 160 m? 314

Skin 1.8 m? 113

Urinary tract 350 cm? 20-500

Vagina cavity 90 cm? 282




Microbiota composition and pysiological conditions
along the digestive tract
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Microbiota through life stages and perturbations
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Functional stability against disturbance
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Exploring the human
microbiome from multiple
perspectives: factors altering
Its composition and function
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High—throuput approahes used to stud

variations in the function of the human
microbiota
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PHENOTYPING METAGENOMICS METATRANSCRIPTOMICS METAPROTEOMICS METABOLOMICS
Microbial DNA/RNA High throughput Gene regulation and Protein content, activity Metabolite content and
extraction sequencing expression and post-translational fluxes
16S rRNA amplification PICRUSt: imputed modification
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Diseases associated with alterations to the total microbiota
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v’ 28 types of disease

v' 105 diseases

v' 231 non-redundant genera
v’ 15 different phyla
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Microbial metabolite biomarkers found to discriminate
healthy controls and patients: 621 metabolites
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Clustering of the metabolic biomarkers and the gut microbiota
members in the context of multiple diseases and interventions
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Health and disease imprinted
In the time variability
of the human microbiome



SD of relative abundances (log scale)

SD of relative abundances (log scale)
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Power law fits of the standard deviation (SD) vs. mean of
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Microbiota states can be placed In

the phase space
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V of the two subjects (male, top)
and female (bottom) as a function of time
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V as a function of time for a IBS patient (top) and
another one that has taken antibiotics in two periods
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Time series analysis of the
microbiota of children
suffering from acute

Infectious diarrhea and
their recovery after
treatment



Changes in the gut mlcroblota of healthy
children and cases

Sarm

Healthy children: H1-H6
Cases: C1-C10



Shannon diversity index per
health status (A) and per day (B)

A B B Healthy

. Cases (Rotavirus infection)
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Comparison of microbiotas between healthy
children and children with acute diarrhea

A
o (A) Global differences between
2% both health status, Healthy
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Taxonomic biomarkers and functions enriched

B Healthy @ Cases (Rotavirus diarrhea)
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(C) KEGG (Kyoto Encyclopedia of Genes
and Genomes) pathways at level 3 of
hierarchy validated by Kruskal-Wallis test
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The inner darker-blue
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68% CL region of healthy
children in the Taylor’s
parameter space, while the
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delimits the 98% CL region



, o

Summary

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

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

v' A fluctuation scaling law describe the temporal changes in the gut
microbiota.

v' Stable microbiotas can be distinguished from unstable microbiotas.
v We identified the microbiota transition from a diseased state to a
healthy one with time, whose characterization may lead to relevant

clinical data.

v' Our work highlights the importance of using time series for the
study of dysbiosis related to diarrhea, and many other diseases
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