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Humans are home to trillions of microbes

[ ./ ABacteriaarchaea microscopic fungi, parasites, and

viruses (themicrobiota)

*"-g,‘ AColonize multiple body habitats: gut, skin, mouth

Image credit: Suzy Parker, USA
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ACombined, thenicrobiomehas >100X more genes

than the human genome
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Yatsunenket al. Nature 2012;486:2227. _ _ _
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Most bacterial strains can stably colonize the adult
Gl tract for years

Time between samples (years)
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Themicrobiotais a unique fingerprint

® Indiv. #1 - keyboard key
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Fiereret al. PNAS. 2010;107:6481.
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Rapid changes in abundance are possible

Subject A gut Subject B gut
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Themicrobiotais not a passive bystander

Definitions:

AGnotobioticlT a1y 26y f AFSE

A Germfree = no microbes

A Conventionalized = GF mice colonized with donor microbiome

A Conventional = colonized frohirth

Have implicated the microbiome in many areas of science
typically considered to be independent of microbes:

1. Host metabolism, immunity, behavior, development
2. Disease etiology
3. Treatment outcomes
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Links to obesity
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Germfree mice have decreased body fat
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o AMales and females have similar response
0t0f AFound across multiple mouse strains

- ARuns counter to traditional energy balance
equation (Mmore caloric intake andess
expenditure)
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Backhecet al. PNAS 2004;101:157%28. _ _ _
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Obese mice have an altered goitrobiota

ob/ob mice are genetically deficient for
leptin (they overeat)

Firmicutes
Bacteroidetes
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Ley et al. PNAS 2005;102: 1167 _ ] _
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FecaMicrobiotaTransplantations (FMT) for mice

All C57BL/6J ob/ob
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B Mice colonized with a microbiota from a lean donor
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[1 Mice colonized with a microbiota from an obese do

No significant difference in chow
consumption, initial body fat, or initial
weight
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Turnbaugh et al. Nature 2006;444:1031T. _ _ _
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Gut microbes increase dietary energy harvest

Small intestine
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Turnbaugtlet al. Nature 2006;444:10231.
Carmodyand Turnbaugh, Cell Host Microbe 2012;12:539
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Multiple indirect mechanisms have been proposed

. Microbial metabolites signal to the host locrease fat storag@sackhed
et al. PNAS 2004; Samuel et al. PNAS 2008)

. Microbial productsd £ S| 1 ¢ AV (nBlucipyfalNikildaimatorg 2 v
Immune responseCaniet al. Diabetes 200&eiand Zhao. ISME J 2012)

. Microbial products signal to the Immune system to prevent the
a 0 NRB g yfakita &dipose tissuesuarezzamorancet al. Nature Medicine 2015)
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Adiposity can be transmitted from humans to mice
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co-twin donors co-twin donors
Discordant human twins Mice are rescued by
can transmit phenotype SELIRadzNE (G2 (KS
to germfree mice gut microbiota

Ridaureet al. Science 2013.
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