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When balance is lost... 
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Diseases characterized by
gastrointestinal inflammation 
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Gaps/Needs & Challenges 
We must move from associations between disease states and specific 
microbiota community structures towards an understanding of the 
functional consequences of these community alterations. 

Results from experimentation with model microbial communities need to 
be validated and correlated with human subjects. 

There is a need for the development and validation of analytic methods to 
process data derived from “multi-omic” datasets. 

Results from microbiome studies need to be developed into novel 
therapeutics, which will require the ability to cultivate specific members of 
the microbiota and a deeper understanding of how to administer cultivars as 
potential therapies. 
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Inflammatory Bowel Disease (IBD) 
Idiopathic condition affecting 1-2% 
of people in developed nations 
Characterized by sustained,
abnormal inflammatory response 
involving the gastrointestinal mucosa 
Evidence point to a crucial role of the
intestinal microbiota in the 
pathogenesis of IBD 
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“Dysbiosis” in IBD 

PNAS (2007) 104:13780 
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Crohn’s disease self-limited colitis no colitis 

y=Bfra r=Erec  g=Eub 
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Gaps/Needs & Challenges 
We must move from associations between disease states 
and specific microbiota community structures towards an 
understanding of the functional consequences of these 
community alterations. 
Results from experimentation with model microbial communities need to be validated and correlated with human 
subjects. 

There is a need for the development and validation of analytic methods to process data derived from “multi-omic” 
datasets. 

Results from microbiome studies need to be developed into novel therapeutics, which will require the ability to cultivate 
specific members of the microbiota and a deeper understanding of how to administer cultivars as potential therapies. 
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Linking microbiome structure to 
microbiome function 

Gut 2013;62:531–539. doi:10.1136/gutjnl-2012-302578 
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 Gut 2013;62:531–539. doi:10.1136/gutjnl-2012-302578 
adapted: Britton & Young
TIMI (2012) 20:313 
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TGR5 signaling 

Gut 2013;62:531–539. doi:10.1136/gutjnl-2012-302578 
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Yoneno et al. (2013) 139:19 

lamina propria mononuclear cells from CD patients 

TGR5 G-protein coupled BA receptor 
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More functions: 
Loss of microbiota fermentation in 
Inflammatory Bowel Disease 

Poster P41: Marius Vital et al. 
“Investigating the role of butyrate-producing bacterial 
communities in the development of ulcerative colitis” 

Mitch Sogin 
Vince Young
Tom Schmidt 

Jim Tiedje Folker Meyer
Gene Chang 

Additional challenge: how do you keep/form such interdisciplinary teams? 
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Journal of Infectious Diseases (1955) 91:57-65 
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Case 
56 year old man with chronic 
obstructive pulmonary disease 

Admitted with acute exacerbation 
of chronic brochitis 

Treatment with cephalosporin and 
respiratory fluoroquinolone 

Hospital day three, develops 
abdominal pain, diarrhea, 
hypotension 
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emedicine.com 
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Gaps/Needs & Challenges 
We must move from associations between disease states and specific microbiota community structures towards an 
understanding of the functional consequences of these community alterations. 

Results from experimentation with model 
microbial communities need to be validated 
and correlated with human subjects. 
There is a need for the development and validation of analytic methods to process data derived from “multi-omic” 
datasets. 

Results from microbiome studies need to be developed into novel therapeutics, which will require the ability to cultivate 
specific members of the microbiota and a deeper understanding of how to administer cultivars as potential therapies. 

“H” stands for Human... 
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C. difficile in model systems 
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cefoperazone in 
drinking water then 
infect with C. difficile 
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Reeves et al. Gut Microbes. (2011) 2:145-58 
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Gaps/Needs & Challenges 
We must move from associations between disease states and specific microbiota community structures towards an 
understanding of the functional consequences of these community alterations. 

Results from experimentation with model microbial communities need to be validated and correlated with human 
subjects. 

There is a need for the development and validation of analytic methods to process data derived from “multi-omic” 
datasets. 

Results from microbiome studies need to be developed into 
novel therapeutics, which will require the ability to cultivate
specific members of the microbiota and a deeper 
understanding of how to administer cultivars as potential
therapies. 
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From molecular surveys
to novel therapies 

Lachnospiraceae associated with
protection/minimal disease 

E. coli associated with 
susceptibility/severe disease 

How to move from a 
16S survey association
to a cultivated 
organism? 

Reeves et al. Gut Microbes. (2011) 2:145-58 
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Isolate Lachnospiraceae strain
and E. coli strain from murine 
sources using 16S data to
guide cultivation efforts 

Monoassociate germ free mice 
with each of these isolates 

Challenge with C. difficile
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VPI 10463 infection 

Reeves et al., (2012) Infect Immun 80:3786-3794 
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Models without a host 

courtesy of Rob Britton/MSU 

Poster P2 Jennifer Auchtung
“Studying interactions between 

C. difficile and complex microbial
communities in human fecal 

bioreactors” 
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Gaps/Needs & Challenges 
We must move from associations between disease states and specific microbiota community structures towards an 
understanding of the functional consequences of these community alterations. 

Results from experimentation with model microbial communities need to be validated and correlated with human 
subjects. 

There is a need for the development and 
validation of analytic methods to process data 
derived from “multi-omic” datasets. 
Results from microbiome studies need to be developed into novel therapeutics, which will require the ability to cultivate 
specific members of the microsoft deeper understanding of how to administer cultivars as potential therapies. 
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“multi-‘omics” going from structure 
to function 
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Microbiome and metabolome state 
transitions of the gut microbiota after 
antibiotic treatment 

Poster P37 Casey Theriot
“Antibiotic-mediated shifts in the gut

microbiome and metabolome leads to 
susceptibility to Clostridium difficile infection” 

Carbohydrates Bile acids 
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Gaps/Needs & Challenges 
We must move from associations between disease states and specific 
microbiota community structures towards an understanding of the 
functional consequences of these community alterations. 

Results from experimentation with model microbial communities need to 
be validated and correlated with human subjects. 

There is a need for the development and validation of analytic methods to 
process data derived from “multi-omic” datasets. 

Results from microbiome studies need to be developed into novel 
therapeutics, which will require the ability to cultivate specific members of 
the microsoft deeper understanding of how to administer cultivars as 
potential therapies. 
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