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Project Goals: The Microbial Communities group at the Joint BioEnergy Institute translates activities
found in the environment to applications in the biorefinery. The group develops bioinformatic tools to
investigate microbial consortia that deconstruct plant biomass. These tools have broad application in
understanding the metabolic potential of natural and engineered microbial communities.

Recovering individual genomes from metagenomic datasets by binning assembled sequence provides
access to the metabolic potential of uncultivated microbial populations that may have important roles in
natural and engineered ecosystems. We have developed a binning algorithm, MaxBin, which automates
the binning of assembled metagenomic scaffolds using an expectation-maximization algorithm and is
capable of binning individual metagenomes using tetranucleotide frequencies and read coverage of
assembled sequences. MaxBin 2.0 was developed to bin genomes from multiple samples using
differential read coverage and was compared to CONCOCT and MetaBAT, two recently described
metagenomic binning algorithms that recover genomes using tetranucleotide frequencies and differential
coverage. MaxBin also incorporates a reassembly function, which automatically retrieves the paired-end
reads associated with the assembled sequences of binned genomes and reassembles them. MaxBin has
been applied to recover genomes from microbial communities relevant to biomass deconstruction,
including thermophilic microbial communities grown on biomass and halophilic communities found
along a salinity gradient in San Francisco Bay.
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