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Sequencing projects typically create several draft
assemblies of the genome either by employing several
different assemblers or by incrementally adjusting the input
parameters of a single assembler. The latter is of special
iImportance for de Bruijn graph based methods where the
choice of K-mer size can have a dramatic influence on the
assembly quality and contiguity. In fact, there may even be
different optimal values for different parts of the genome
depending on their repeat or sequence composition. Today,
genome seqguencing projects usually select a single draft
assembly, with a single set of parameters, as the candidate
for publication. Instead of discarding the extra assemblies,
we propose using them in the process of “metassembly”
which combines information from several input assemblies
iInto a single output assembly. The final output will be
superior to any of its constituents, and allows us to merge
together the locally best algorithms and parameters for the
genome.

Genome assembly

Genome assembly is the process of determining an organism’s
DNA sequence from a library of sequenced reads. Frequently,
next-generation sequence methods are employed to create
libraries of millions of very short reads, about 100 base pairs in
length.

Schematic representation of a next-generation assembly
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Sequenced ends

The accuracy and contiguity of the resulting assembly depend
on several factors such as: sequencing errors, the presence of
repetitive sequences within the genome, and polymorphism.
Typical assembly errors are: insertion/deletion events and
chromosome breaking.

Mathematical justification

nsertion/deletion errors in the assembly sequence can be
ninpointed by realigning a mate pair library of a particular insert
ength to the assembly sequence itself. Insertion/deletion errors
are flagged by deviations of the resulting insert lengths from the
expected insert length distribution. The CE statistic or
compression-expansion statistic compares the mean Iinsert
length of mate pairs that span a particular base pair in the
assembly sequence against the expected null hypothesis mean
Insert length. We infer the null hypothesis mean insert length by
averaging the insert lengths of the entire set of mate pairs.
Large positive CE values (higher separation) indicate expansion
errors caused by insertions, whereas negative Z values indicate
compression errors caused deletions.
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Metassembly

In order to merge multiple assemblies into one superior assembly
the Metassembler merges assemblies in a pairwise, cumulative
fashion.

Pairwise, cumulative metassemby:

Schematic representation of the
Metassembly process:
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GAGE assembly evaluation tool and
Metassembly report:
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Metassembly report for Bird dataset:

CE statistic comparison: BEFORE and AFTER

Data/Assembly 1 1-2 1-2-3

CE statistic

-10

5656000 5658000  BGEOOOO  B5GBE2000 5664000

Assembly Position

Future Work

Metassembler is broadly applicable to any sequencing
project where multiple draft assemblies are created. In
particular, we hope to apply Metassembler to :

* Rice and other plant genomes
* Snake genome (Assemblathon2 dataset)
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