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6. Conclusions and outlook

Even though species of the genus Trichoderma have an enormous 
capacity to produce secondary metabolites and Trichoderma-

derived bioactive substances are known since the 1930s, our un-
derstanding of theunderlying genes, biosynthesis pathways and 
their regulation is still limited. Recent genome-wide analyses led 
to the location of a multitude of secondary metabolism-

associated genes and gene clusters in the sequenced Trichoderma 
genomes; however, the products of most of these remain 
obscure and await their discovery. Secondary metabolites not 
only are important for Trichoderma as communication and de-
fense molecules in its natural, highly competitive environment, 
but also bear great potential for a variety of applications. These 
include the inhibition of mycotoxigenic fungi during crop stor-
age by Trichoderma VOCs (Mej�ıa Ag€uero et al., 2008), the applica-
tion of massoialactone as fungicidal ingredient for the control 
of fungal pathogens (Hill et al., 2 000), the potential of the lipopep-
taibol trichogin GA IV as selective antibiotic against Staphylo-
coccus aureus and methicillin-resistant strains thereof (De Zotti 
et al., 2 00 9) and the treatment of hepatocellular carcinoma cells 
with trichokonin VI (Shi et al., 2 01 0) to mention just a few exam-

ples. Detailed knowledge on the biosyntheticmachinery and the 
biotic and abiotic factors triggering secondary metabolite 
pro-duction in Trichoderma will allow a tailor-made 
application of these fungi in biocontrol andwill lead to the generation of 
strains producing adequate amounts of pharmaceutically and bio-
technologically interesting substances.
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