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Subject No. : 28D1201
Title : Establishment of bio-resource bank for diabetes mellitus and endocrine

disorders, and its application for biomedical research.

Researchers : Kazuki Yasuda, Hiroshi Kajio, and others

Key word : Diabetes mellitus; endocrine diseases; omics; bio-resources; detailed phenotyping
Abstract : This study consists of three major parts.: A: The construction of bio-resource
bank

B: Omics analysis of human samples in order to elucidate pathophysiology of the disorders, and to
search for disease biomarkers and drug target candidates. C: Detailed phenotyping of specific
cases by innovative tools.

The progress of each part during the first year is summarized below.

[A] Construction of a bio-resource bank of from patients of diabetes mellitus and endocrine
disease. [MISSION-DM-ENDO(Management of Itegrated bioreSourceS and InformatiON of
Diabetes Mellitus and ZNDOcrine disorders)] :

Paired samples (serum, plasma and DNA) before and after the admission were collected in an
exhaustive manner and we recruited about 240 cases. We also encouraged the participants to
donate part of their samples to the biobank operated by NCGM (NCGM-BB). Since gut
microbiome has been attracting more and more attention in relation to metabolic disorders, we
included optional collection of stool from the participants, and got an approval by IRB.

[B] We initiated omics analyses using collected samples. 1) Genetics: With five cases who were

suspected to have monogenic disorders such MODY, we resequenced all the exons and flanking
regions of candidate genes, but so far no apparent pathogenic mutations were found. 2)
Epigenetics: We evaluated DNA methylation levels by pyrosequencing using PyroMark Q 24.and
screened several candidate loci. 3) With paired serum samples of in-patients, we initiated
measuring bioactive substances by Luminex method, using BioPlex 3D. Our preliminary data
using “Human Diabetes kit (10-plex)” (Bio-Rad) showing that inter-individual variability of
metabolic hormones is basically larger than the effects of short-term diabetes treatment.

[C] Detailed phenotyping of patients with diabetes mellitus and endocrine disorders was

performed using innovative tools such as artificial pancreas STG-55 (Nikkiso). The tests include:
1) Arginine test for the assessment of the function of pancreatic alpha and beta cells. 2)
Hyperinsulinemic euglycemic clamp for the assessment of insulin sensitivity. 3) Hyperinsulinemic
clamp with oral glucose load (OGL) for the assessment of hepatic glucose uptake. 4) Assessment
of basal insulin requirement. and 5) Continuous glucose monitoring. These tests were performed

with 10-20 type 1 diabetic (T1D) patients.

Researchers [Z[X, MR EZRHT 5.



We measured serum levels of hormones including glucagon and somatostatin at five different
timepoints with T1D patients. We also initiated measuring advanced glycation endproducts

(AGEs) and AGE receptor (RAGE) levels before and after admission for diabetes treatment.

Researchers [Z[X, MR EZRHT 5.
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