Box 2 Selection of bioinformatics tools for analysing environmental genomics data

The advent of massive sequencing methods is yielding increasing amounts of genomic data and
metadata. Sophisticated statistical analysis using dedicated databases is necessary to interpret these
data. Various algorithms and websites have been developed in order to bring the power of these
statistical analyses within the reach of scientists that are not bioinformatics specialists. Such analytical
tools will enhance understanding of ecosystems if they are incorporated into robust ecological and
statistical frameworks.

Environment
Many bioinformatics tools have recently been published. Most

@ o i .
Metadata | of these publications describe algorithms that enhance the
(environmental parameters) | robustness of statistical analysis at all levels of characterisation

+ Post-genomics data | (species richness, functional richness, frequency of gene

v families, taxonomic classification, de novo genome assembly).

. . . MEGAN V3 (Metagenome Analysis Software) (Mitra et al.

Nucleic acid extraction 2009), IMG/M (Integrated Microbial Genomes) (Markowitz et

al. 2008), MG-RAST (Meta Genome Rapid Annotation using

v Subsystem Technology) based on the SEED framework

(Meyer et al. 2008) and CAMERA (Community

Pyrosequence dataset Cyberinfrastructure for Advanced Marine Microbial Ecology

Assembled / unassembled data Research and Analysis) (Seshadri et al. 2007) are the main
l bioinformatics resources available online.

® MEGAN V3.6, a freely available software, estimates the

In silico analysis: taxonomical content by analysing BLAST (Altschul et al. 1997)
comparisons of a set of reads against one or more reference
databases, such as NCBI (National Center for Biotechnology
Information) or genome-specific databases. The comparative
. analysis of the functional content of metagenome datasets is
Taxonomical content O@Q @ performed by tools using Clusters of Orthologous Groups of
Proteins or Gene Ontology.

Functional annotation D©® @ ® IMG/M consists of 65 microbial community samples that
are part of 20 metagenome studies and 5062 publicly available
Statistical significance © single microbial genomes data. The efficiency of genome
analysis by IMG/M stems from this comparative context. This
data management system provides tools for analysing the
@®®@$ functional capability of metagenome data generated by
shotgun sequencing.
Comparative metagenomics | | ® MG-RAST is a fully-automated server dedicated to the
l annotation of metagenomes. It provides sequence annotation,
phylogenetic classification and metabolic reconstructions. It
accepts the upload of files directly in the format delivered by

Gene annotation ®

Biodiversity, functional 454 pyrosequencing systems. The pipeline includes 394
analysis, ecosystem completed public metagenomes from the curated SEED
functioning database and comparison tools.

@ CAMERA includes environmental metagenomic and
genomic sequence data (43 datasets), associated
environmental parameters (metadata), and precomputed

New species, hew search results, in order to carry out cross-analysis of
genes, new functions environmental samples through BLAST search.

MEGAN V3: http://www-ab.informatik. uni-tuebingen. de/software/megan
IMG/M: http://img.jgi.doe.gov/cgi-bin/mymain.cgi

EXPIOitation of genetic MG-RAST: http://metageno'mics.nrrpdr.org/
resources of ecosystems CAMERA: http://@mera.alit2. net
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