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The emergence of drug resistant microorganisms, new variety of diseases and existing diseases without
cure, all emphasize the need for a continued search for novel antibiotics. One of the most promising microbial
resources is the entomopathogenic fungi, because they are known to produce biologically active substances
during the pathogenic stage of their life cycle. Since only a relatively small number of compounds have been
chemically investigated until now, it is highly possible that novel compounds can be found from these fungi
cultivated under suitable conditions. The aim of this work is to assess the potential of EPF as a source of novel
bioactive compounds by adopting different strategies that enable efficient screening for the isolation of novel
compounds from EPF. The result is expected to lead to the utilization of EPF as an alternative source of novel
compounds with diverse structures and biological activities and discovery of useful information on the secondary
metabolites produced by EPF which would be valuable for the improvement of their current use as biological
control agents against insect pests.

Chapter 2. Bi y-guided screening of novel antioomycete compounds from EPF that is active against
Aph e hlioides and Phytophthora sojae

Several EPF species have been utilized as sources of antibacterial, antiinsectan, antimalarial,
antituberculous, anticancer, and neuritogenic compounds, in addition to their agricultural use as biological
control agents against insect pests. However, EPF have never been studied on the antioomycete activity and the
production of antioomycete metabolites. In a program aimed at identifying natural agents as alternatives to
conventional synthetic agrochemicals, 414 strains of EPF were isolated from various sites in Japan and were
screened against two economically important plant pathogenic oomycetes, A. cochlioides and P. sojae. The result
showed that majority of EPF (61.7%) has the ability to produce compounds active against plant pathogenic 7.
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sojae and/or A. cochilides. Detailed analysis on 15 highly active fungal extracts resulted in the isolation of a new
antioomycete compound, farinomalein, and the identification of 7 other bioactive compounds (beauvericin,
aurovertin D, fungerin, aranorosinol A, paecilosetin, A(methyl-3-oxodec6-enoyl)-2 pyrroline and ’
N-(methyl-3-oxodecanoyl)-2 pyrroline) that were not known previously to exhibit antioomycete activities. The
results of this work raised the prospect of using insect fungal pathogens as a highly potential source of
compounds for the control of soil borne plant pathogens.

Chapter 3. Isolation, structure elucidation, and biological activity of farinomalein, a novel antioomycete
compound from /saria farinosa HF599

One of the most important diseases of soybean (Glycine max) is Phytophthora rot disease caused by P. sgjae,
a plant pathogenic oomycete that causes enormous economic loss worldwide. Current treatment of this disease is
mainly done by using metalaxyl, an acylalanine fungicide commonly used against Phytophthora and Pythium
strains. However, the emergence of metalaxyl-resistant isolates worldwide has prompted the need for new, safer
and more effective control agents such as microbe-derived pesticides. During screening for compounds active
against plant pathogenic oomycetes, a novel compound, farinomalein was isolated from the entomopathogenic
fungus Isaria farinosa HF599. The structure was determined on the basis of spectroscopic analyses and chemical
conversion. Farinomalein contains a maleimide ring which is rare in nature and is the first antioomycete
compound to be isolated from Zsaria species. Farinomalein showed potent and selective inhibition (at 0.15°5
ug/disk) against eight isolates of plant pathogenic 2. sojae. These results indicate that farinomalein might be
useful as a candidate pesticide for the treatment of Phytophthora stem rot in soybean.

Chapter 4. Structure-based screening of novel compounds from EPF

Screening for secondary metabolites based on their chemical characters (structure-based screening) has led
to the detection and isolation of compounds independent from their biological activity. Consequently,
structure-based screening can increase the possibility of isolating novel compounds with a wider array of
biological activities. Structure-based screening of 38 representative isolates of EPF led to the isolation of the
potent antibiotic equisetin and its new analog ophiosetin from a rare entomopathogenic fungus Elaphocordyceps
ophioglossoides HF272. Equisetin is known to be a potent HIV-integrase inhibitor and antibacterial compound
but does not exhibit any antifungal nor antioomycete activity. This highlights the importance of adopting
structure-based screening as one alternative strategy to isolate compounds with wider range of bioactivities if
the availability of test procedures for bioassay is limited.

Chapter 5. General Conclusion

The search for novel bioactive compounds from EPF resulted in the isolation of two novel compounds with
different structures and biological activities, farinomalein and ophiosetin. The use of two distinct approaches
(bioassay-guided screening and structure-based screening) to search for novel bioactive compounds was proven
to be a rapid and efficient strategy to fully explore the potential of EPF as a source of novel compounds. Since
each screening method has its own benefits and drawbacks, the combined utilization of both screening methods
could further expand the possibilities of finding novel bioactive compounds from EPF.
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