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With the search for novel antifungal compounds, bacterial and fungal endophytes that
inhabit plant materials have been recognized as potential producers of novel metabolites, which
may be useful in biological control. Thus studying the infection-inhibiting metabolites produced
by endophytes may lead to new methods of battling crop diseases, the discovery of novel
biochemical compounds, and a reduction in the use of chemical fungicides.

Alternaria pathogens cause various diseases of economic importance. These include leaf spot
disease of cultivated Brassica spp. caused by A. brassicicola and black spot disease of Japanese
pears caused by A. alternata Japanese pear pathotype. Most of the highly susceptible cultivars of
Brassica plants and Japanese pears are of great commercial interest. However, there is little
information concerning controlling these diseases through biocontrol methods. In modern
agriculture, use of fungicidal chemicals has fallen into disfavor because of detrimental effects on
nontarget organisms and environmental pollution. The study was undertaken to determine the
efficacy of metabolites produced by endophytes as possible biocontrol options for the management
of diseases caused by these pathogens.

Streptomyces sp. TP-A0569 isolated as an endophyte from internal tissues of onion stem
produces a novel metabolite, fistupyrone (FP). FP inhibited the in vivo infection of Chinese
cabbage seedlings by A. brassicicola. To detect the possible action sites of FP, the effect of FP on
infection behavior of A. brassicicola and A. alternata was investigated. When spores of A.
brassicicola were suspended in FP solution and inoculated on host leaves, FP at 0.1 ppm
significantly inhibited spore germination, appressorial formation, and infection hypha formation

of A. brassicicola. Host-specific AB-toxin production and lesion formation by A. brassicicola spores



were also reduced significantly by treatment with FP 1 ppm. The effect of FP seemed to be
irreversible because significant washing of FP-treated spores with distilled water (DW) did not
change the inhibitory effects. In contrast, A. alternata isolates such as Japanese pear pathotype,
apple pathotype, and saprophyte behaved almost equally in both FP- and DW-treated spores.
Mycelial dry weight in potato dextrose broth and mycelial diameters on potato dextrose agar,
gelatin glucose agar, and Czapek solution agar of both A. brassicicola and A. alternata were not
different with or without addition of FP. The results indicated that FP at low concentrations has a
fungicidal effect on spores of A. brassicicola but not on spores of A. alternata; FP also does not
affect the vegetative phase of these fungi. The specific inhibition of spore germination of A.
brassicicola by FP may be an effective tool for controlling the disease caused by the pathogen.

In subsequent investigation, fungi inhabiting Japanese pear were isolated from internal
tissues of cv. Nijisseki shoot and culture filtrates (CFs) of 100 isolates were evaluated for their
inhibitory activity against infection by A. alternata Japanese pear pathotype. CFs of 11 isolates
inhibited lesion formation on pear by the pathogen. Among these isolates, CFs of five isolates
inhibited spore germination. CFs of the six other isolates inhibited appressorial formation,
infection hypha formation and/or AK-toxin production. Of these isolates, two isolates were
identified as FEpicoccum sp. and Chaetomium sp. by their morphological and cultural
characteristics and analysis of sequence homology in their rDNA ITS1 regions. The results of
sequence homology showed that many of isolates had high homology with some fungal
endophytes. Because Japanese pear is a perennial, woody plant, many fungal endophytes that
produce active metabolites against other organisms could possibly inhabit pear tissues as a
dominant species.

Effect of CFs of isolates on mycelial growth of A. alternata Japanese pear pathotype and A.
brassicicola was investigated. When paper disks immersed in CFs were put on PDA containing
spores of both pathogens, there was no apparent inhibition zone, implying the absence of any
antifungal activity.

For isolation of the active metabolites from CFs, two isolates, Epicoccum sp. (JPN-02-1) and
Chaetomium sp. (JPN-02-9) were selected. CFs of both isolates inhibited lesion formation of A.
alternata Japanese pear pathotype and A. brassicicola. CF of JPN-02-1 inhibited spore
germination of both pathogens, and CF of JPN-02-9 inhibited AK-toxin production of A. alternata
without inhibition of spore germination and spore germination of A. brassicicola. When CFs were
separated into high-molecular-weight (H) and low-molecular-weight (L) fractions by an
ultrafiltration membrane with 10 kDa cut off, L fraction of JPN-02-1 CF inhibited spore
germination of both pathogens. In CF of JPN-02-9, L fraction inhibited spore germination of A.
brassicicola, while H and L fractions inhibited AK-toxin production. Although only L fraction of
JPN-02-1 CF and H fraction of JPN-02-9 CF revealed inhibition to lesion formation by A.
alternata, both fractions of JPN-02-1 and 9 inhibited lesion formation by A. brassicicola. These
results indicate that compounds inhibiting spore germination or toxin production of Alternaria
pathogens exist in CF of each isolate.

Metabolites in CF's of isolates from internal tissues of Japanese pear shoots, which seem to
suppress infection by pathogens without antifungal activity, may be useful as replacement for

fungicidal chemicals to control pathogens. Increasing expectations are emerging in the area of



plant disease management for new strategies that have the potential to be efficient, reliable and

safe for the environment.
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