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Establishment of Comprehensive database for Japanese type 1 diabetes and Application for Clinical studies
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Introduction

We have been performing the study on the comprehensive database for Japanese type 1 diabetes for the last three
years. This study is an extended and advanced version. Our aim is to establish this database based on
sub-classification of this disease and to apply the database for the investigation of the optimal treatments.

Methods

We have applied several approaches in the study. 1) Establishment of the database classified following the
sub-classification of type 1 diabetes: 100 patients with acute onset type 1 diabetes, 100 patients with slowly
progressive type 1 diabetes and 50 patients with fulminant type 1 diabetes. 2) Collection of gene (genome) samples
and gene (genome) typing of these samples referring to the genes already known to be related with type 1 diabetes.
3) Collection of the clinical data in detail of each patient at the onset and following every year. 4) Performance of
the standard treatment, that is, intensive insulin therapy. In collaboration with the Japan Diabetes Society Committee
on type 1 diabetes mellitus research, we apply the gene analysis referring to the GWAS results reported by the
committee.

Results

We made registrations using a patent registration system under the control of JCRAC data management center for
the security and the stability of the database.

We added three more hospitals as the collaboration institutes, totally 14 institutes. The number of the registered
patients in each sub-class increased; 80 patients with acute onset type 1 diabetes, 53 patients with slowly progressive
type 1 diabetes, 20 patients with fulminant type 1 diabetes and 10 patients not yet classified. We performed the
follow-up surveillance of 65 patients one year after the registration. We are planning the increase of the number of
the collaboration institutes.

We analyzed the data at the registration. The data are shown for acute onset type 1 diabetes, slowly progressive
type 1 diabetes and fulminant type 1 diabetes, respectively. Gender distributions (male/female) are 26/54, 28/25 and
16/4. The onset ages (year) of diabetes are 41+16, 52413, 43+15 (P<0.01; acute vs slowly). HbAlc (%) are 8.9+2.5,
8.8+2.7 and 7.2+1.3. Serum CPR (ng/ml) are 0.59+0.66, 1.30+1.10 and 0.07+0.06. Positivity of anti-GAD antibody
(%) are 86, 97 and 13. Positivity of anti-1A-2 antibody (%) are 48, 55 and 0. Positivity of anti-ZnT8 antibody (%)
are 53, 35 and 29. As for the data one year after the registration, we evaluated the data of 64 patients; 37 patients
with acute onset type 1 diabetes, 17 patients with slowly progressive type 1 diabetes and 11 patients with fulminant
type 1 diabetes. Serum CPR (ng/ml) are 0.55+0.88, 1.17+1.33 and 0.08+0.08. Positivity of anti-GAD antibody (%)
are 81, 94 and 20. Positivity of anti-1A-2 antibody (%) are 54, 50 and 0. Positivity of anti-ZnT8 antibody (%) are 65,
25 and 17.

We have not made a conclusion for new candidate genes at the moment yet, but we performed the gene analysis

using Axiom ASI Array (6 x 10° SNP) with high specificity for Asian population. We found the most significant
association of HLA-DQ and —DR areas at 6th Chromosome (P=1.25x10%?) with fulminant type 1 diabetes. 56 gene
areas at other Chromosomes were significantly associated at the level of P<10™. Two SNPs of them were significant
for GWAS analysis, and several SNPs of these areas were significant for fine mapping analysis. We are also
performing the analysis for acute onset type 1 diabetes and slowly progressive type 1 diabetes. We are planning the
functional analysis with clinical indicators.

Conclusion

We made a confirmation of the different characteristics among the three subclasses at the registration. The
introduction of the new system, RedCap web system, will facilitate the accumulation of prospective data, thereby
giving us clear more information on pathogenesis, prediction, prevention and optimal treatment for each subclass of
type 1 diabetes in Japanese.
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