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Development of metatranscriptome analysis method based on megagenome assembly and its application

to metatranscriptome map of commom marmoset
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To understand the bacterial flora in the intestine with the aim of constructing a
metatranscriptome analysis method based on the metagenomic assembly and creating a
common marmoset metatranscriptome map, we performed metagenomic analysis of stool
and two gut locations: rectal and transverse colon in common marmoset, as a target
preclinical primate model of human.

We collected gut luminal samples of rectal and transverse colon and a fecal sample from
common marmoset. We extract metagenomic DNA samples by beads processing. We
fragmented the DNA samples into 500bp DNA pieces, and sequenced the fragments by
Illumina MiSeq.

The read data obtained by sequencing was assembled using MetaVelvet-SL, an assembler
specialized for metagenomes developed in our laboratory, and gene prediction was
performed. MetaVelvet-SL is an assembler that applied machine learning elements to
MetaVelvet, which is the first version of the assembler specialized for metagenome, to
improve its accuracy. MetaVelvet-SL requires preliminary learning of the discrimination
model in order to assemble the metagenome from the metagenomic sequence data in which
bacterial species are mixed.

We also performed 16S rRNA gene amplicon sequencing of V3-V4 region of 16S rRNA by
Illumina MiSeq, using fecal and rectal samples. The sequenced read data was assembled
using duplication of pair end and homology search of bacterial species was carried out using
16S Microbial which is the database of 16S rRNA sequences.

The total length of scaffold sequences assembled by MetaVelvet-SL was 103 Mbp, 63 Mbp,
115 Mbp for the bacterial flora of feces, rectum and transverse colon respectively, the N 50
length as an index of the assembly quality was 2.5 Kbp, 2.3 Kbp, 2.0 Kbp. For the assembled
scaffold sequence, the gene coding region was predicted using the metagenomic dedicated
gene prediction program MetaGene, which estimated 91,503 genes in a fecal sample,
143,308 in rectal sample, and 157,961 in transverse colon sample. Homology search
annotated 63,119 genes in fecal sample, 41,868 in rectal sample, and 73,317 in transverse
colon sample. As a result, the number of predicted genes to which bacterial species have not
been annotated by these homology searches actually reaches 100,000 genes in the rectum,
and these are thought to be genes of novel bacterial species. Furthermore, the gene function
analysis using COG was carried out and the top ten functions were compared for each part,
and as a result, unexpected results were obtained that no significant difference was found
for each part.

As a result of analyzing bacterial species composition for 16S rRNA analysis, it was revealed
that the taxonomic composition of the bacterial species varies depending on the site of the
large intestine. In particular, the composition of Prevotella copri was changing greatly

between sites.
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