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(1) De novo sequencing of Japanese personal genomes by long read sequencing technology,
development of algorithms for detecting structural variants, and database construction
We purchased PacBio Sequel, 10X Chromium, and Oxford nanopore MinlON in January 2017, and started
de novo sequencing of personal genomes. To generate a catalog of structural variants in the Japanese
population, we first sequenced ten healthy control samples. Subsequently, we have started comparing the
performance of PacBio Sequel and Oxford nanopore MinION in terms of a variety of measurements such
as read length distribution, error patterns in base calling, sequencing cost, and genome assembly quality.
On the analysis of structural variants in the Japanese population, we have been collaborating with a
research group in the US. We developed an algorithm for estimating allele-specific methylation and have
been working with a research group in the US to understand the involvement of allele-specific methylation
with allele-specific gene expression. To sequence centromere regions, we found Hi-C data were quite
useful. In addition to sequencing healthy control DNA samples, we also have sequenced DNA samples
from brain diseased persons and cancer cells using the installed long-read sequencers so as to analyze
structural variants. We listed candidate DNA samples to be sequenced for restricted or open access at the
end of 2018 fiscal year.



(2) Algorithms for identifying disease-associated mutations while minimizing false-negatives
With ~5000 Japanese exome data and de novo human genome assemblies that will be generated in this
project, we have started developing machine learning algorithms for detecting disease-associated

mutations while minimizing false-negatives.

(3) Algorithms for analyzing human gut microbiomes with cohort study data
We developed an algorithm for investigating the metagenomics of 12 human gut microbiomes assembled
from extremely long reads of ~9kb average length by single-molecule real-time (SMRT) sequencing. We
successfully identified 101 near-complete microbial genomes, and 92 complete circular sequences of
putative mobile genetic elements (MGEs), including plasmids and phages, which we call the
“metamobilome.” MGEs were highly prevalent or varied between human gut microbiomes from different
nations. Using methylation-sensitive SMRT sequencing, we directly determined the “metamethylome” in
microbiomes and identified 503 methylation motifs, many of which were unknown. We found considerable

inter-individual variations in metamethylome and metamobilome.

4) Fast and low-cost clinical sequencing of structural variants
We have been attempting to improve our method of detecting short tandem repeat expansions (STRs), an
important class of structural variants associated with brain diseases, in a given DNA samples in terms of
both time efficiency and cost efficiency. We first approximate the positions of STRs using low-cost short
read sequencing, and amplify the focal regions using PCR, sequence bar-coded amplicons using PacBio

Sequel, and assemble long reads.
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