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Endogenous lipid-related molecules may still have cryptic physiological activities. The goals of the
present project are to discover these unrecognized functions, to identify the molecular targets, and to create
synthetic, artificial small molecules that selectively modulate those newly discovered functions. In FY 20186,
we furthered the research activities regarding the following two endogenous lipid-related molecules.

@D Understanding and controlling the newly discovered activity of a hydroxylated vitamin D

We have previously identified a hydroxylated vitamin D as an endogenous molecule that potently
inhibits SREBP, a master regulator of lipid biosynthesis. Studies performed up to FY2015 indicate
that the hydroxylated vitamin D metabolite inhibits SREBP through inducing degradation of
SCAP and then its partner SREBP. The hydroxylated vitamin D promotes a proteolytic processing
of the terminal segment of SCAP, followed by ubiquitination and degradation of SCAP. In
FY2016, we were able to narrow down the exact processing site in SCAP, which was required for
subsequent degradation of SCAP/SREBP. These results were published as a research article,
highlighted in newspaper and TV news. Collaborations with the organic chemistry research
groups of Profs. Nagasawa (TUAT) and Kittaka (Teikyo) also permitted discovery of multiple
“neo” vitamin Ds that selectively inhibit SREBP but lack in classical vitamin D activities. These
artificial vitamin D analogs, which is now amenable for large scale chemical synthesis, were
found to have drug-like physical properties and stabilities.



® Understanding and controlling the newly discovered activity of acyldopamines

We previously identified acyldopamines as endogenous molecules that activate protein Z, a
disease-related transcription factor. Studies performed up to FY2015 indicate that acyldopamines
inhibit hydroxylation of transcription factor Z by binding to hydroxylase A. The acyldopamine
biosynthesis from tyrosine was also suggested to be important for stabilization of transcription
factor Z. In FY2016, the research groups of Dr. Ito (RIKEN) and Prof. Kittaka took a leading role
in finding activation of transcription factor Z through enhanced biosynthesis of acyldopamines in
pancreatic cancer cells. Acyldopamines were also shown to block cancer-linked enzymes
analogous to hydroxylase A. These new data imply the possibility that acyldopamines are
oncogenic and may serve to provide a strategy for the diagnosis and treatment of particular cancers.
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