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Metagenomics — the genomic analysis of communities of microbial species that cannot currently be isolated into pure
organisms — is reshaping the landscape of microbiology. culture. Metagenomics will expand our ability to discover and TH E NATI ONAL ACAD EMI ES
Transcending individual genes and genomes, metagenomics benefit from microbial capabilities, improve our understanding
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secrets of the ‘uncultured world’ — the enormous number of in medicine, agriculture, energy production and bioremediation.
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Illuminating biology

Metagenomics could answer some fundamental
3. Construction of a metagenomic library biological questions. Microbial communities are
composed of thousands or millions of different
but interdependent individuals; some are closely
related enough to be considered the same
species, whereas others have few genes in
common. Genetic material in these communities
is often passed from one species to another,

% which poses questions such as: what is a genome;
what is a species; how diverse is life; how do
W microbial communities react to change; and how
—_— do microorganisms evolve?
Metagenomics is uniquely suited for identifying
% genes involved in competition or cooperation.

The process

Metagenomics involves isolating DNA from environmental sources and cloning it into vectors that
replicate in cultured organisms. This schematic illustrates a typical metagenomics analysis.
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Samples can be taken from any environment, including invertebrates, the human gut and
deep-sea vents.

Community DNA is fragmented and cloned into plasmids for study and preservation. Plasmids are introduced into bacteria to
create a metagenomic library — a living repository of all the DNA from the sampled microbial community.

1. Sampling

Such genes are almost impossible to identify
outside of the community context, but
metagenomic analysis can yield informative

0}4 lm, insights. Investigations of communication among
Foia ~ — bacteria, for example, have found that
J o el subinhibitory concentrations of many antibiotics
Ped . induce quorum sensing. Using metagenomics to
-4 N screen for signalling and inhibitory compounds
4. Analvsis might therefore yield molecules that are quorum-
7 : y sensing inducers as well as antibiotics.
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2. Extraction of DNA clones based on methods that Medicine: understanding how the microbial
detect a particular sequence. With —— communities that inhabit our bodies affect human
Genomic DNA is extracted directly from the sample to yield DNA fragments from all members of both of these approaches, ‘ : ) health could lead to new strategies for diagnosing,
the microbial community. DNA is then analysed directly or is cloned prior to analysis. New methods phylogenetic markers are sought treating and preventing diseases.
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