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Abstract

Metagenome data sets present a qualitatively different assembly problem
than traditional single-organism whole-genome shotgun (WGS) assembly.

The unique aspects of such projects include the presence of a potentially
large number of distinct organisms and their representation in the data set
at widely different fractions. In addition, multiple closely related strains
could be present, which would be difficult to assemble separately. Failure to
take these issues into account can result in poor assemblies that either
jumble together different strains or which fail to yield useful results.

The DOE Joint Genome Institute has sequenced a number of metagenomic
projects and plans to considerably increase this number in the coming year.
As a result, the JGI has a need for high-throughput tools and techniques for
handling metagenome projects.

We present the techniques developed to handle metagenome assemblies
in a high-throughput environment. This includes a streamlined assembly
wrapper, based on the JGI's in-house WGS assembler, Jazz. It also
includes the selection of sensible defaults targeted for metagenome data
sets, as well as quality control automation for cleaning up the raw results.
While analysis is ongoing, we will discuss preliminary assessments of the
quality of the assembly results (http://fames.jgi-psf.org).
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Keyword Required? Description

plabel Yes Astring for naming/identifying assembly files.

library Yes Entries describing the type & insert size of each library.

project_ID No The JGI project number for the data set.

mitochondrion No Areference mitochondrion sequence to use for screening.

chloroplast No Areference chloroplast sequence to use for screening.

CcDNA_file No A set of cDNA sequen to use for estimate:

genome_size No The estimated genome size for the project. If not specified, set to 5
MB if the metagenomic flag isn't toggled, and 25 MB if it is.

depth No The estimated sequence depth for the project. If not specified, set to
8.0 if the metagenomic flag isn't toggled, and 0.0 if it is.

metagenomic No \é\/l;elr‘\(er or not the data set is a metagenomic project. Toggled off by

efault.
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Arachne while avoiding the chimeric
mistakes of Phrap.

Summary of metagenome assembly. The total number of reads given to each assembler is reported on
the first line. When this comparison was made, JAZZ was unable to incorporate finished reads that may

r ] 1 5 ‘ ' 1 help prevent chimeric joins. That shortcoming has since been rectified, and JAZZ is now expected to be
by L more competitive with Arachne.
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Future Work
The simMC dataset was designed to simulate
medium complexity communities. It contains . L N
five dominant populations along with several — Multiple sets of default parameters, each optimized for a different
low abundance ones. expected level of metagenome complexity.

Again, Phrap incorporated more reads and
produced more homogeneous contigs, but at a Improved compatibility and better integration with finishing tools.
heavy chimeric cost. Most simMC chimeric
contigs were due to the co-assembly of
different strains belonging to the same
species, and none of the assemblers could
effectively discriminate closely-related
sequences. -
Similar to the simLC dataset, JAZZ produced
more contigs than Arachne while committing
fewer chimeric mistakes than Phrap.

pe—— Rewrite the JAZZ assembler to improve scalability, so that it can
3 handle the data load from next-gen sequencing machines.
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*Mavromatis, Konstantinos et al. On the fidelity of processing metagenomic sequences using simulated datasets.
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