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Microbiote: biomarqueur

• 29 species significantly enriched in CRC metagenomes (FDR < 1.10−5)
• Functional analysis of CRC metagenomes: enriched protein and mucin catabolism

genes and depleted carbohydrate degradation genes

Meta-analysis firmly establishes globally generalizable, predictive taxonomic and
functional microbiome CRC signatures as a basis for future diagnostics



• Patients responding to anti-PD1 therapy: high incidence of Faecalibacterium
• Patients who did not respond to treatment: high incidence of Bacteroidales
• People with metastatic melanoma AND better response to treatment: high prevalence of
Bifidobacterium longum.

The presence of these species in the tumor-bearing rat intestine showed improved
treatment for anti-PD-L1

Microbiote: biomarqueur





• In patients: correlation between clinical response and relative abundance of Akkermansia
muciniphila

• In mice: FMT from cancer patients who responded ameliorated antitumor effects
• Oral supplementation with A. Muciniphila post-FMT with non-responder feces restored

the efficacy of PD-1 blockade
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A. muciniphila

Dao et al, 2016





Intervention diététique personnalisée:
prédire la réponse du microbiome à une intervention 

Zeevi et al, 2015



Le futur ?

Bashiardes et  al, 2018
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9%>90% 70%

Colite à C. difficile réfractaireColite à C. difficile réfractaire

Transplantation fécale

van Nood et al, 2013







Autres indications

Keller et al, 2018
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Quelle est la différence entre un bon donneur 
et un mauvais donneur? 



Quelle est la différence entre un bon receveur 
et un mauvais receveur? 





• Bacteroides, Parabacteroides, and Faecalibacterium were significantly and
positively correlated with donor similarity

• All patients recovered clinically but showed differing patterns in long-term
microbial community similarity to the donor that were associated with members
of the bacterial group Bacteroidetes, previously shown to be prominent
contributors to rCDI resistance
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Quels risques de la FMT?

• American Gastroenterological Association (NIH funded)
• Fecal Microbiota Transplantation National Registry
• Pool and track 4,000 fecal transplant patients over 10 years
• Risks and long-term benefits of fecal transplants. Wang et al, 2018



During neonatal period and infancy:
• disrupted transmission of maternal Bacteroides strains
• high-level colonization by opportunistic pathogens associated with the

hospital environment (including Enterococcus, Enterobacter and Klebsiella
species)





• Each team plans to monitor its study participants over several years in
the hope of learning more about how the collection of microbes in
their bodies might influence weight, allergy risk and other factors.

• Adam Ratner, a microbiologist at New York University: « In the worst-
case scenario, you’ve taken a kid with low risk of infection and you’ve
rubbed herpes all over their face »



Le futur de la FMT

Replacement of rather undefined donor stool samples with formulated,
recipient-tailored mixes of defined microbial strains

Keith et al, 2018
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Définitions

• Probiotiques: microorganismes vivants qui, administrés en quantité
adéquate, confère un effet bénéfique sur la santé de l’hôte

• Prébiotiques: substrats utilisés de façon sélective par les
microorganismes de l’hôte pour conférer un effet bénéfique sur la
santé

Hill et al, 2014; Wang et al, 2018



• Des données pré-cliniques prometteuses mais en clinique:
• Pas d’effet sur la composition du microbiote
• Pas d’implantation persistante: résistance à la colonisation par pathogènes …

et probiotiques



• 15 healthy volunteers received either an identical 11-strain probiotics
preparation or a cellulose placebo bi-daily for a 4-week period



• The fed probiotic bacteria were detected in stool samples of all
participants as long as they were consuming the product, but were
found in the colonic mucosa in only some participants.

• This transient engraftment was dependent on the microbiome
composition of the participants, and transfer of human microbiota
into germ-free mice replicated the permissive versus resistant
phenotypes in the recipient animals.







PHYLUM

SPECIES

GENUS

STRAINS

Next-generation probiotics
• Supplémentation avec des fonctions bénéfiques pour l’hôte + fournir

un contexte écologique permettant leur implantation
• Améliorer la résolution taxonomiques

Keith et al, 2018
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Quelques problématiques



Collection et stockage









• At the phylum level: rectal swabs higher relative abundances of 
Actinobacteria 

• Actinobacteria abundance declined significantly over time only in 
rectal swabs and not in stool samples

• At the genus level: stool samples higher relative abundances of 
members of the Akkermansia, Bacteroides, Enterococcus, and 
Parabacteroides taxa



Collection et stockage

Choo et al., 2017



Choo et al., 2017





FOBT card, FTA card, FIT tubes



frozen on day-4/7 to those frozen at day-0 



each collection method compared to no-solution 
samples frozen on day-0 (the gold standard) 



• FOBT/FTA cards, FIT tubes, RNAlater , and 95% ethanol samples may
be an appropriate choice to collect fecal samples for the
measurement of microbiome data in future studies, as these options
are reproducible, stable, and relatively accurate.

• move toward standardization of fecal sample collection across study
populations.

• Future studies should further investigate the long-term stability (over
the course of years) of these collection methods, and reproducibility
of each fecal collection method for other -omics, such as shotgun
metagenomics.



• http://www.microbiome-standards.org/



Room temperature

anaerobic generator paper bag, 
fermeture hermétique





Processing

Mackenzie et al., 2015 



Costea et al., 2017



Sinha et al., 2017



Microbiome Quality Control

Sinha et al., 2017



• http://www.microbiome-standards.org/



Take home notes
• Le microbiote => biomarqueur en devenir:

• Nécessité de méta-analyses (variabilité des études +++)
• Définir des signatures du microbiote par indications pour intervention

préventives/thérapeutiques

• Le microbiote => Des applications cliniques encore limitées:
• A l’heure actuelle, la transplantation fécale semble être le traitement le plus efficace pour

restaurer un microbiote décimé
• Développer les traitements personnalisées
• De nombreux essais cliniques randomisés en cours

• On intervient sur un écosystème: Evaluer les risques court/moyen/long terme

• STANDARDISATION DES PROCEDURES
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