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Content 

Åhttp://huttenhower.sph.harvard.edu/content/cfar2014 
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Plan 

Å Informal survey 
ÅMetagenomics concepts & examples 
ÅTools for taxonomic profiling 
ÅMetaPhlAn 

ÅTools for functional profiling 
ÅHUMAnN 
ÅShortBRED 
ÅPICRUSt 

ÅTools for testing associations 
ÅLEfSe 
ÅMaAsLin 
ÅCCREPE 

ÅResources 
ÅResearch vignette (time permitting) 
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²ƘŀǘΩǎ metagenomics? 

Total collection of microorganisms 

within a community 

Also microbial community or microbiota 

Total genomic potential of 

a microbial community 

Total biomolecular repertoire 

of a microbial community 

Study of uncultured microorganisms 

from the environment, which can include 

humans or other living hosts 
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Examples of metagenomic studies: 
Global Ocean Sampling 

2003/2004 - ongoing 



The NIH Human Microbiome Project (HMP): 
 A comprehensive microbial survey  

Å²Ƙŀǘ ƛǎ ŀ άƴƻǊƳŀƭέ ƘǳƳŀƴ ƳƛŎǊƻōƛƻƳŜΚ 

Å300 healthy human subjects 

ÅMultiple body sites 

Å15 male, 18 female 

ÅMultiple visits 

ÅClinical metadata 

Slide by Dirk Gevers 

www.hmpdacc.org 
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Sequencing as a tool for microbial community 
analysis 

16S amplicons Metaôomic 

Lyse cells 

Extract DNA (and/or RNA) 

PCR to amplify the single 

16S rRNA marker gene 

George Rice, Montana State University 

Classify sequence 

Č microbe 

Samples 
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Relative 

abundances 

Genes, 

Genomes, 

Metabolic profiling, 

Relative abundances, 

Genetic variants... 
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What to do with your metagenome? 

Diagnostic or 

prognostic 

biomarker for 

host disease 

Public health tool 

monitoring 

population health 

and epidemiology 

Comprehensive 

snapshot of 

microbial ecology 

and evolution 

Reservoir of 

gene and protein 

functional 

information 

Translational 

Basic science 
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Composition-based analyses 


