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An organic chemical approach such as synthesis and spectroscopy is quite useful for
elucidating various life phenomena. It is most important to identify bioactive compounds and
study their mechanism of action in the area of organic chemistry in life science. Our current
research mainly focuses on cancer therapeutics, tumor promoters, prevention and therapeutics
of Alzheimer’s disease by functional foods, antibody, and DNA/RNA aptamers.

Synthesis and Antibody Development
of Amyloid p Oligomers

Development of Bryostatin-
Type Anticancer Drugs

Structure of the aggregates (oligomers) of 42-
mer amyloid f-protein (Ap42) involved in
Alzheimer’s disease (AD) is analyzed by NMR,
IM-MS and X-ray crystallography. Based on the
obtained data, antibodies that are specific to the
toxic oligomers of AB42 are being developed for
diagnostic and therapeutic uses.
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Mechanism of AB42 oligomerization

Bryostatin 1 is currently undergoing clinical
trials for the treatment of cancer. However, its
limited availability from natural sources and
difficulty in the synthesis hamper further studies
on its mode of action and structural optimization.
We found a simple analog (aplog-1) of the
tumor-promoting aplysiatoxin to become another
therapeutic lead for cancer. The structural
optimization and elucidation of its mode of
action is underway.

Prevention of Alzheimer’s Disease
and Its Mode of Action

Development of Functional
DNA/RNA Oligonucleotides

Inhibition of aggregation of AB42 by functional
food and traditional herb is promising for AD
prevention. Based on NMR and LC-MS
analyses, it was found that catechol-type
flavonoids could form Michael adducts with Lys
residues within [-sheet region, resulting in
suppression of aggregation. Furthermore, their
pharmacokinetic analyses including brains and

intestinal tracts in AD model mice are underway.
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DNA/RNA aptamers have potent affinity and
selectivity against target peptides and proteins

comparable to monoclonal antibodies. Using
in vitro selection (SELEX: systematic
evolution of ligands by exponential

enrichment), RNA aptamers against toxic
oligomers of AP42 are being developed for

early diagnosis of
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