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Figure 2. Screening for membrane-targeting natural products using fission yeast. (a)
Growth of wild-type and Aerg?2 cells treated with microbial culture extracts for 24 h are plotted. Broths
plotted in the yellow square are expected to contain membrane-targeting natural products. (b) Growth
curves of Aerg2 (red) and wild-type JY1 (black) cells treated with the hit broths for 24 h are shown.
Culture broth of marine-derived Streptomyces sp. (left) contained heronamides, while the combined-

culture of S. nigrescens and T. pulmonis (right) produced 5-alkyl-1,2,3,4-tetrahydroquinolines and
streptoaminals.
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Figure 3. Structures of heronamides.
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Figure 4. Model for the mechanisms of action of heronamides. Heronamides bind to lipids
with saturated hydrocarbon chains, e.g. sphingolipids, while css1 mutation changes sphingolipid
species. ® Theonellamides bind to 3B-hydroxysterols. ) Membrane domains targeted by heronamides,
might also be perturbed by cssl mutation. In addition, membrane domains recognized by
theonellamides can be overlapped with those colored in black, since lipid raft domains consist of lipids
with saturated alkyl chains and sterols. All three perturbations induce overproduction of cell wall
material, which requires Rhol and Bgsl at least in the case of heronamides and theonellamides. How
perturbation of membrane domain structures affect the functions of Rhol and Bgsl remains to be
revealed (dotted lines).
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Figure 5. Structures and HPLC profiles of 5aTHQs. Structures of the most abundant metabolite
5aTHQ-9i (11) and the alkyl chains of metabolites 8—15. An HPLC chromatogram of the extract of the
combined-culture broth of S. nigrescens and T. pulmonis acquired at 220 nm is also shown. Fractions

containing 5aTHQs (8—15) were analyzed on a COSMOSIL Cholester column by isocratic elution of
90% MeOH.
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Figure 6. Growth inhibitory activities of 5aTHQs against fission yeast cells. Growth
inhibitory activities of 5aTHQs were examined against the wild-type (black), Aerg2 (red),
Aerg31Aerg32 (blue), Astsl/erg4 (orange), and Aerg5 (green) cells. Cells were treated with compounds

8, 10, 12 and 15 for 24 h. Data represent the mean values of three independent experiments. Error bars
indicate the SD.
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