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Research Outline

(1) We aim to analyze human and animal tissues to discover epigenetic changes seen in type 2
diabetes—a disease caused by genetic and environmental factors.

(2) We aim to analyze cell-type-specific epigenetic changes during differentiation and
reprograming of brown and white adipocytes and discover a novel principle that underlies
determination and differentiation of the cells.

(3) We aim to develop a useful method for detection of the long-range interaction between distal
DNA elements in the genome that is formed by the three dimensional change of higher-order
chromatin structure.

We collectively aim to generate base medical knowledge and technology that are ultimately

applicable for prevention, diagnosis and treatment of type 2 diabetes and obesity.

Progress of the year:

A. Epigenetic analysis of human and animal tissues in diabetes

B. Epigenetic analysis and regulatory factors of differentiation and reprograming of white and
brown adipocytes.

We conducted motif analysis of DNA sequence within brown-fat-specific regulatory regions in the
genome and identified a regulatory factor that is expressed preferably in brown adipocytes and is
capable to transdiffrentiate myoblasts into brown adipocytes. In vitro gain-of-function and loss-of-
function experiments, in vivo experiments using knockout mice suggested that this factor is a
critical one for the brown-fat-specific gene program. Global analyses using ChIP-seq and FAIRE-seq
suggested that this factor binds to the brown-fat-specific enhancers prior to differentiation and
collaborate with other critical regulators of brown fat.

C. Development of fundamental technologies for epigenetic and functional analyses for the
elucidation of underlying mechanisms

We sequenced the libraries and generated informatics data from the 4C-Seq, FAIRE-Seq and
ChIP-Seq analyses of adipocytes. We also optimized the capture Hi-C technique and acquired data
of the long-range interaction in HCT116 and adipocytes.
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