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The dinoflagellates of the genus Amphidinium attract much attention because of their production of bioactive
compounds, namely amphidinols, karatungiols, lingshuiols, and luteophanols. Seventeen members of the
amphidinol family (AMs) have been isolated from the genus. AMs largely exhibit potent antifungal, cytotoxic,
and hemolytic activity, and possess common structural features comprising a linear polyhydroxyl moiety, two
or three tetrahydropyrans and an olefinic chain. Unlike other natural or synthetic antifungal compounds, AMs
lack nitrogenous polycycles or macrocyclic structures in their structures. These unique features make AMs an

interesting model to gain a better understanding of the molecular mechanism of antifungal action. Among AM

homologues, amphidinol 3 (AM3) significantly exceeds other homologues in the antifungal activity. The
absolute configuration of AM3 was previously determined by extensive NMR experiments on the basis of
J-based configuration analysis (JBCA) method, modified Mosher method, and HPLC analysis of the
degradation products.

AM3 undergoes conformational changes in organic solvents while it takes relatively fix configuration in
membrane model. By using NMR data of peracetyl AM3, the configuration of C50-C51 of AM3 which
remained uncertain in the previous study can be confirmed as threo. The assignment supports that AM3 takes a
turn structure around the two tetrahydropyran rings to form a hairpin-like shape. This conformational

preference of AM3 is considered to play a crusial role for toroidal formation.

Like other polyene antibiotics, sterols commonly play an essential role in the selective toxicity of AM3. To
examine more closely the effects of sterol on the affinity of AM3 to liposomal membranes, a
dodecylamine-modified sensor chip was used to carry out kinetic analysis for AM3 binding to sterol-containing
and sterol-free palmitoyloleoylphosphatidylcholine (POPC) liposomes by surface plasmon resonance (SPR).

Among other kinetic models, the two-state reaction scheme best reproduced the SPR sensorgrams, which
indicated that the interaction is composed of two steps, which correspond to partition to the membrane and
internalization to form stable complexes. The association constant for the first step (k,,) and affinity constant
(K,4) value of AM3 in 5% cholesterol-containing membrane exceeds that in the cholesterol-free one by 180- and
1000-fold, respectively. Although effect of ergosterol on the initial binding process is not as dramatic as in the
case of cholesterol, ergosterol stabilizes formation of complex in the second step. As a result, K, value of AM3
in 5% ergosterol-containing membrane exceeds that in the sterol-free one by about 5000-fold. These effects of
cholesterol and ergosterol may account for the respective potent cytotoxicity and antifungal activities.
Interestingly, AMs lack anti-bacterial activity, which is probably due to the absence of sterols in bacterial
membranes. Moreover, AM3 showed higher affinity to ergosterol membrane than cholesterol one, particularly,
in dissociation process; K, of the former was significantly larger than those of the latter. These observations
indicate that AM3 forms more stable complex in the presence of ergosterol and may provide a clue for

developing a new antifungal drug.
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