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In the University of Tokyo, we have conducted whole genome sequence and analyzed the
sequence data of the subjects with type 2 diabetes in collaboration with RIKEN and
BioBank Japan. We are exploring the genetic and environmental factors by selecting case
and control from BioBank Japan for genome-wide analysis concerning deterioration of
diabetes and diabetic complications (diabetic nephropathy and diabetic retinopathy). We
are developing the methods to predict diabetic complications and deterioration of diabetes
by bioinformatics algorithms including the Penalized regression method, often used in
machine learning and public OmiX database.

In this study, we carried out maintenance of whole genome sequence information and
data cleaning for laboratory test values (blood glucose and HbAlc levels, etc.) and lifestyle
variables (drinking and smoking habits, etc.) among 31,861 participants of the Tohoku
Medical Megabank community-based cohort study conducted by Iwate Medical Megabank

Organization.



In Kyushu University, the databases from the cohort of the Hisayama study have been
scrutinized in order to identify subjects with information of genotype and phenotype
regarding diabetic status. A total of 3,230 subjects who participated in the health
examination in 2002 consented to a genomic research and were genotyped for tagging single
nucleotide peptides (SNPs). Among them, 2,047 subjects were identified as genetically
unrelated subjects by the analysis of Identity by State, and were performed genotype
imputation. After excluding those aged > 80 years, those who did not undergo 75g oral
glucose tolerant test, those with diabetes mellitus in 2002, and those without available data
of the diabetic status in 2012, 1,042 were enrolled in the analysis and were followed-up for 5
years (2002-2012). Using this dataset, additionally, we strated.to investigate the association
of diabetes-related SNPs with the development of diabetes mellitus.

In Nagoya University, we examine the gene-environmental interactions between SNPs
associated with type 2 diabetes and environmental risk factors of the disease (e.g., obese,
nutrition, or physical activity) in cross-sectional and cohort studies to elucidate the increase
or decrease in risk of the disease by combinations of genetic background with lifestyle. In
this study period, 1) we made baseline dataset for the analysis from the Japan
Multi-Institutional Collaborative Cohort (J-MICC) Study, including history of diabetes,
blood glucose and HbAlc, and preliminarily estimated prevalence of diabetes, and ii) DNA
was extracted for genotyping.

In FY2016, we have started to construct a model for predicting the risk of diabetic
complications and/or severity with whole genome SNPs and time-series clinical data (HbAlc,
fasting blood glucose level, body weight etc.) from 40,000 diabetic patients in Tokyo Medical
and Dental University. Upon this, we investigated into machine learning algorithms as
well as well-established methodologies such as the logistic regression for estimating
incidence probability of events (diabetes onset, progression, and/or complications) within a
certain period and the Cox proportional hazard model. As a result of the evaluation, the
accuracy improved greatly, reaching a certain level of predictive model construction. We
have established a basis for incorporating various other machine learning methods in the
future and building models with large scale real data.

In University of the Ryukyus, we have prepared 12-years follow-up data for ~ 700 patients
with type 2 diabetes to evaluate genetic models to predispose to diabetic complications. We
have prepared genetic and/or clinical information for ~2,000 patients with type 2 diabetes to
re-evaluate the effects of genetic variants identified through GWAS for diabetic

complications.
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