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The primary objective of this study is to develop and apply bioinformatics methods to
enable/facilitate the detection of new genetic variants associated with multifactorial disorders, by
analyzing data collected on both patients and healthy individuals in Japan (e.g. SNP array data,
whole genome sequence data, and HLA polymorphism data).
Two task groups have been working together to bring this project to fruition, referred to as
team Tokunaga (Graduate School of Medicine, University of Tokyo; Main responsibilities: SNP array)
and team Nagasaki (Tohoku Medical Megabank Organization, Tohoku University; Main
responsibilities: Whole genome sequencing). To conduct this project more effectively, the following
three research topics have been defined:
> Research Topic 1 (hereafter, RT1): Identification of the structural variation in a large-scale
Japanese reference panel.

> Research Topic 2 (hereafter, RT2): Development of methods to identify high-risk genotypes.

> Research Topic 3 (hereafter, RT3): Development of comprehensive tools for analyzing large-scale
genome data.
The first six months of this project (from September 2016 to March 2017) correspond to the

startup period needed to prepare for the implementation of the entire project.



As a first step, it was necessary to ensure that the data gathered by team Tokunaga (deep
whole-genome sequencing data of 419 Japanese individuals) could be stored on a super-computer at
Tohoku University that has been set up for the advancement of the Platform Program for the
Promotion of Genome Medicine. To this end, a network was established to allow remote access via a
VPN connection from a security room at the University of Tokyo to the super-computer of Tohoku
University. In other words, a system was put in place to facilitate collaboration between researchers
from both universities by placing all relevant data on a given partition of the super-computer and
providing both parties with constant access to the data.

With respect to RT1, and in an effort to develop bioinformatics methods, team Nagasaki
proposed a highly accurate approach for repeat number estimation in short tandem repeat (STR)
regions which takes into account individual genealogy (Kojima et al., BMC Genomics, 2016). Also, in
line with the goal of RT3, team Nagasaki developed and published a highly efficient genome-wide
rare variant association test —a method called AP-SKAT- that allows screening of the entire genome
at high speed for the detection of relationships between rare variants and attribute information
(Hasegawa et al., BMC Genomics, 2016). Team Tokunaga is currently evaluating and developing
methods that aim to identify copy number variation (CNV) and HLA alleles with a high degree of
precision from SNP array data.

In addition to these results, the work accomplished by team Tokunaga and team Nagasaki
during fiscal year 2016 with regard to the application of methods for whole genome imputation and
HLA imputation (RT1-3) resulted in the publication of several research articles that successfully
identified genetic components related to a number of diseases, including Crohn’s disease (Liu et al.,
JCI Insight, 2017), Stevens-Johnson syndrome (Ueta et al.,, J Hum Genet, 2017), Hepatitis C
(Matsuura et al., Gastroenterology, 2017), chronic pancreatitis (Masamune et al., Pancreatology,

2017), as well as primary biliary cholangitis (Kawashima et al., Hum Mol Genet, 2017).
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*ToMMo : Tohoku Medical Megabank Organization
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