Diet and lifestyle effect host microbiome symbiosis

Microbiome states resilience as key factor

Take home messages

• Gut microbiome ecological landscape is made of local states that are dynamically linked within "branches" where critical transition occurred

• Fermented foods and biotics can help but effects may be personalized thank to gut microbiota states at baseline

• Prototyping process of next gen fermented food should include gut tipping elements during screening for better personalized and beneficial effects.
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fr 35,000 human gut microbiome samples analyzed

  

	827 participants	2,998 samples	2,171 time-pairs	Healthy state
					New computational
					method that help
					observe global and
					local structure at the
					same time
					and DMM partitioning
	Healthy state Arumugam, Raes et al (2010) microbial taxa fecal samples	Resistance	Resilience	Degraded state Dirichlet Multinomial Mixture (DMM) modeling Recovery Costea et al (2017) Time-series analysis to detect microbiome states Region of birth, Lifestyle, diet, and health modelization
					p. 7 p. 9
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Dynamics between partitions are associated to branches

Feacalibacterium/Bacteroides as a tipping element explaining the switch between some states p. 12
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fr Gut microbiome alternative stable states hypothesis

  

p. 13
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fr Gut microbiome states are differentially associated with host and env factors

  

	Sex, exercises frequency
	and region of birth
	associated differentially
	between branches
	Lifestyle and hygiene
	associated with altered
	state within Bacteroides
	branch
	Specialized diet
	associated with altered
	state within Prevotella
	branch

p. 14
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fr Do we already observe a intergenerationally mass extinction ?

  

		younger	younger
	younger	younger
		Pseudo-time	Pseudo-time
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Harnessing

the microbial potential of fermented foods to avoid the point of no return

  

p. 16
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How fermented foods can fit precision nutrition for health?

Fermented foods valuable solution in countering the decreased microbiome diversity Personalized immune as function of gut microbiota baseline Wastyk et al., 2021 p. 17
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Large

intersection between food and human microbial species but subtype matters

  

		Lc. lactis MAGs
		(human + plant-based
		fermented food)
	Lc. lactis MAGs	
	(dairy)	Functional intersections are higher with plant-
		based strains
		Pasoli et al. 2020
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Gut

microbiome functional enrichment by fermented food is personalized

  

	Modular coalescence between gut and food species	"Engraftment" as function of existing niche and metabolic pathway
		Alvarez et al., 2020
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