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Metaomics
Metagenomics
Metatranscriptomics
Metaproteomics
Metainteractomics
Metasecretome
Metametabolomics
Metafluxomics
Metaphenomics
….
(Metainformatics)
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What is Metagenomics?

The New Science of Metagenomics
Metagenomics is both a set of research techniques, comprising many related 
approaches and methods, and a research field. 

Metagenomics (Environmental Genomics, Ecogenomics or Community 
Genomics) is the study of genetic material recovered directly from environmental 
samples.

Metagenomics
Is the study of the DNA from all genomes in an environment
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B)  99% of microbial species cannot       
currently be cultivated

A)  Most microbial activities are carried out by 
complex communities of microorganisms ...

• Culturing: a few hundreds species per gram

• 16S sequencing: few thousands per gram

• DNA re-association: a few millions per gram

A hand full of soil ...

Why Metagenomics?

≠
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Who
is in there?

What
are they doing?

How
are they doing it?

Interplay
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Human Microbiota
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Human Microbiota
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The International MetaHIT 
(Metagenomics of the Human Intestinal Tract)

  Step 1:
Gene catalogue of the 
human gut microbiome
(3.2 million genes).

Step 2:
Profile obesity.

Step 3:
Profile inflammatory bowel disease (IBD).
Two types of IBD: 
Crohn's disease and ulcerative colitis.

4 March 2010
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http://www.nature.com/nature/journal/v464/n7285/full/nature08821.html
http://www.nature.com/nature/journal/v464/n7285/full/nature08821.html


DNA microarray versus DNA sequencing
Highly consistent signal across technologies

 
 

Sequencing signal (depth)

Microarray signal (intensity)

Signal correlation of 28 
paired samples confirms 
both sequencing and 
microarray signals at gene 
level

Array

Seq
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Human gut profile
Phyla abundance in DNA samples
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Division of labor
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Species co-abundance network (DNA)

Qin et al., Nature, 2010
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