DIGEST, a workflow to extend the incomplete genes catalogue based upon capture sequencing
technology applied to human gut microbiome
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ﬂBackground \ / A Sequencing strategy based on capture technology
Exploring the human gut microbiota diversity remains a challenge in understanding the A targeted re-sequencing strategy using the Roche-NimbleGen’s sequence capture technology has been designed and applied on 50
relationships between human health and diseases. Two international projects, MetaHit [1] and individuals’ fecal microbial DNA samples from the MetaHit cohort to generate read data specifically focus on gene of interest.
HMP [2], produced gene catalogues containing about 8 and 5 M of genes respectively that were
merged into a 11.8 million non-redundant genes of which 56% were incomplete. The challenge is to o \
complete these genes to have a better comprehension of human microbiome. MY N ’i”i"i”i”i”i"i"i”i”i‘ 1 6 106
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/ The Directed Iterative Gene Extension by Sequencing capture Technology (DIGEST) workflow

Opposite to a brute approach solution based on global assembly per individuals, a dedicated global iterative assembly of co-localized extremity paired end reads approach has been specifically designed and
implemented in the DIGEST workflow composed of 4 main steps:

1. selection of informative reads for extension by read 2. de novo assembly of local extremities 3. merging the resulting contigs with initial genes [5]. The 4. completed genes are clustered [7]; this leads to a new
mapping on gene catalogue [3], “overlapping reads” (i.e. using overlapping reads with RAYMeta extended contigs, together with the set of yet unextended gene catalogue per individual. Finally all gene
pairs of reads for which one end matches one extremity [4]; genes, are used as the input dataset for the next iteration. catalogues across individuals are merged into a non-
of a gene to be extended) and discard of “internal reads” Process stops whenever the set of “external reads” is empty or redundant gene catalogue.
and “external reads”; remains unchanged. From the resulting contigs, genes are

identified using an ORF finder software [6] and completed

genes are extracted;
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