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Development of new genome binning techniques using fusion PCR for genome-centric
metagenomics.

Sekiguchi, Uiji
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Genome-centric metagenomics is a key technique in state-of-the-art
microbiome research. This method involves reconstruction of genome sequences from metagenomic reads
using advanced bioinformatics algorithms and has been successfully applied for recovering tens to
hundreds of population genome (genome bins, GBs). However, methodological advances remain needed to
improve our abilitK to specifically recover GBs associated with populations of interest, identified
using e.g., high-throughput 16S rRNA gene amplicon sequencing (16S-seq). Current techniques for
genome binning are based mainly on genome signatures such as tetranucleotide frequencies and
abundance, without taken into account information of the origin of the reads from specific
phylotypes. We developed a new workflow that combines phylotype signatures with traditional
metagenome binning strategies, which can significantly improve performance of genome-centric
metagenomics.
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The top panel shows the proportion of processed read
pairs identified as BRPs for different PCR conditions
and two primer sets. The bottom panel shows the
coverage of read 2 of recovered BRPs across the E. coli
genome.
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The left panel illustrates the efficacy of BRP
enrichment using different PCR conditions. The right
panel highlights identification of BRPs across the
high-quality GBs extracted by genome-centric
metagenomics (Sekiguchi et al., 2015). Data points
represents individual scaffolds/contigs plotted using
VizBin [Microbiome 3(1): 1] based on tetranucleotide
frequency and are scaled based on size. Red and blue
contigs are supported by at least 3 BRPs for libraries
generated with primer sets 515F and 806R,
respectively.

16S-seq
Bacteroidales
S24-7
NextSeq 500
MetaBAT 110
60
15
62
36 58
16S rRNA
515F 806R
11 28 13 33
16S rRNA
BRP
BRP S24-7
4
5



515F

[l 806R 515F
[ 515F assembled B 806R 515F assembled
[ 808R I assembled

Il 806R.assembled @ pyyarive 524-7 GBS

5 BRP

Shown is a packed circle graph illustrating the types of
recovered 16S rRNA genes across GBs (‘515F” and
‘806R’ are based on BRPs and assembled indicate 165
rRNA present in the ‘assembled’ contigs themselves).
GBs lacking 16S rRNA gene are not depicted and for

each GB only contigs with a 16S rRNA gene are
included. Circles/contigs are sized based on their
length and colored based on the types of 16S rRNA
genes recovered. Solid black lines enclose individual
GBs. GBs identified as putative S24-7 are colored in

grey.
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