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Annual Research Highlights

(1) “Interaction analysis of a
polycyclic ether and model
peptides in lipid bilayers ”

ladder-shaped
transmembrane

Ladder-shaped polycyclic ethers (LSPs) are expected to
interact with membrane proteins; however, the underlying
mechanism has not been fully elucidated. It has been
hypothesized that LSPs possess non-specific affinity to
o-helical segments of transmembrane proteins. To verify
the hypothesis, we constructed a model LSP interaction
system in a lipid bilayer. We synthesized 5 types of
a-helical peptides and reconstituted them in liposomes.
The reconstitution and orientation of these peptides in the
liposomes were examined using polarized attenuated total
reflection infrared (ATR-IR) spectroscopy and gel
filtration. The results indicated that 4 peptides were
retained in liposomes, and 3 of them formed stable
transmembrane structures. The interaction between the
LSP and the peptides was investigated using Forster
resonance energy transfer (FRET). In the lipid bilayer, a
LSP, yessotoxin strongly recognized the peptides that
possessed aligned hydrogen donating groups with leucine
caps. We propose that this leucine-capped 16-amino acid
sequence is a potential LPS binding motif.
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Fig. 1 Interaction analysis strategy of transmembrane model
peptides and a ladder-shaped polyether, yessotoxin using Forster
resonance energy transfer (FRET).

1.(1)-1) Bioorganic Med. Chem., 22, 3773-3780 (2014)

2) “Structure-activity relationships of the truncated
p
norzoanthamines exhibiting collagen protection
toward anti-osteoporotic activity”

The marine alkaloid, norzoanthamine is a candidate drug
for osteoporosis treatment. Due to its structural
complexity, simplified analogues possessing similar
biological activities are needed for further research.
Recently, we found that the bisaminal unit, representing
two-thirds of the original structure, is a bioactive
equivalent. Three further truncated norzoanthamines were

synthesized and their collagen protection activities were
evaluated. No analog with collagen protection activity
comparable to that of the bisaminal unit was found. Thus,
we confirmed the importance of the bisaminal unit for the
collagen protection activity. Furthermore, we found that
the recognition tolerance of the substrate collagen is
relatively large by comparing both enantiomers.
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Fig. 2  Structure-activity  relationships  of  truncated

norzoanthamines.

1. (1)-3) Bioorganic Med. Chem., 22, 3455-3464 (2014)

(3)“Brevisulcatic  Acids, marine ladder-frame
polyethers from the red tide dinoflagellate
Karenia brevisulcata in New Zealand »

A new water-soluble toxin (brevisulcatic acids-4,
BSX-4) was isolated from the red tide
dinoflagellate = Karenia  brevisulcata  which
implicated in a red tie incident in 1988 in New
Zealand. The structure of BSX-4 was elucidated by
analysis of various NMR spectra. BSX-4 was a
new polycyclic ether which had a 9 fused ether
ring core, a B-hydroxy, y-methylenevaleric acid side

chain and a y-lactone. BSX-4 have two
conformational isomers at low temperature
presumably originated from conformational

changes of medium membered ether rings (rings
D-G) in the middle of the molecule. The chemical
structure deduced from NMR data was confirmed
by a high energy CID MS/MS experiment using
MALDI-Spiral TOF-TOF. BSX-4 showed
cytotoxicity against Neuro2-A. Thus BSX-4 has
structural and bioactivity similarities to
brevetoxin-A.

Fig. 2 Structure of brevisulcatic acids-4.

1.(1)-5) Org. Lett., 16, 5850-5853 (2014)
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