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Main Research
Projects

@ Salt inducible kinase (SIK) and energy metabolism

Our bodies are composed of numerous cells with diverse functions. Even if the
cells share their fates, cellular functions in individual cells are differ, depending
on their locations within the body, aging, and pathological status, etc. These
differences in cellular functions are closely related to cellular energy
metabolism. Elucidation of the mechanisms underlying energy production and
consumption could lead to the development of tools for drug discovery. To this
end, we are studying energy metabolism at both whole body as well as
individual cell levels.

We are characterizing phenotypes in SIK (Salt-Inducible Kinase) knock-out mice
as animal models with impaired glucose and lipid metabolism. Along with this
in vivo analysis, we are developing methods to monitor mitochondrial
biogenesis for drug screening systems, which could also provide new measures
to evaluate the differentiation status of iPS cells (induced Pluripotent Stem cells)
and neuronal activities. In addition, using this knowledge and a library of natural
products, we have identified new compounds that regulate cellular functions,
such as cell differentiation of melanocytes, chondrocytes, and inflammatory
cells, thus providing candidates for new materials for cosmetics as well as drugs.




@ Implication of melanogenic factors in a variety of diseases.
Melanogenesis in melanocytes in the skin and hair papilla plays an important
role in protection against damages by ultra-violet light. cAMP is a critical
signaling molecule in the regulation of melanogenesis in which a variety of
transcription factors and transporters for melanin-containing vesicles are
working. In this melanogenic signaling, dysregulation of some factors often
cause other diseases. For example, melanogenesis and appetite are commonly
regulated by the same hormone, MSH (melanocyte stimulating hormone) in
mice, and dysfunction of MHS signaling results in a fall of the intracellular cAMP
level. The low level of cAMP causes hypopigmentation in melanocytes and
enhanced appetite-signals in the hypothalamic feeding center, which makes
yellow obese mice. We found new hypopigmented mice in our mouse population
and identified a new mutation in the Hps5 gene responsible for Hermansky—
Pudlak syndromes. HPS5 protein regulates vesicle transport including
melanosomes, and its involvement in immune responses has been reported. In
fact, our Hps5 mutant mice may be susceptible to bacterial infection and to
inflammatory bowel disease, IBD.
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