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[Purpose and Background of the Research]

When articular chondrocytes and their matrices are
impaired by aging, inflammation, and excessive
mechanical stress, cartilage diseases such as
osteoarthritis occur. Because of super-aged society
in Japan, patients of osteoarthritis are increasing
to approximately twenty millions.

In articular cartilage lesions destroyed by
osteoarthritis, histological phenomena and gene
expression patterns resembled to hypertrophy of
growth plate chondrocytes and the subsequent
events including destruction of cartilage matrices
are observed. Therefore, investigation of
mechanisms of osteoarthritis have been performed
based on molecular mechanisms of hypertrophy of
chondrocytes and destruction of cartilage matrices.
Recently, it 1s getting clearer that articular
chondrocytes have different properties from growth
plate chondrocytes. However, it is still elusive what
cellular and molecular properties articular
cartilage chondrocytes have.

In this project, we have planned to characterize
articular cartilage chondrocytes at cellular and
molecular levels, understand molecular
mechanisms how articular cartilage chondrocytes
retain their homeostasis, investigate the signal
resulted in osteoarthritis and reveal molecular
pathogenesis of osteoarthritis. Moreover, we
attempt to contribute to development of novel
effective therapy and early diagnostic method for
osteoarthritis.

[Research Methods]

1. It is very important for understanding of
property of articular chondrocytes to identify
specific transcription factors involved in regulation
of articular chondrocytes homeostasis. We are
planning to isolate them by performing enChIP
cloning method and microarray analyses of
articular chondrocytes.

2. We are attempting to identify transcription
factors involved in osteoarthritis, based on human
osteoarthritis data base. Subsequently, we will
investigate functional roles of the transcription
factors in vitro as well as in vivo.

3. We will analyze gene expression profiles of

articular chondrocytes by performing microarray
analyses, and then attempt to isolate molecules
involved in articular cartilage homeostasis. After
identification, we will examine their functional
roles in articular cartilage by performing
knockdown and/or Cas9 knockout systems against
the genes.

[Expected Research Achievements and

Scientific Significance]
We are expecting to open up articular cartilage
biology, and develop new technologies that led to a
paradigm shift in treatment of osteoarthritis.
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