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Abstract

With the increased prevalence of drug-resistant human pathogens, new drugs are
urgently needed. Over the last decade the rate of drug discovery has declined requiring new
approaches for drug discovery. Advances in omics technology have sped up the search for
previously undiscovered genes responsible for the biosynthesis of novel natural products. In this
work, heterologous expression was used to produce new metabolites from the cryptic natural
product biosynthetic gene clusters and also to investigate the menisporopsin A biosynthesis
from Menisporopsis theobromae BCC 4162. The cryptic tenellin-like and unknown highly
reducing polyketide synthase (HR-PKS) gene clusters were constructed into the multiple
expression vectors and introduced into the heterologous host, Aspergillus oryzae NSAR1, for
metabolite production. Unfortunately, no new metabolites could be observed from the
transformants containing tenellin-like gene cluster. This may be a result of the existence of
introns in the genes that cannot be removed by the host. Therefore, the introns found in the
genes of this cluster were removed by PCR technique prior to cloning into the expression
vector. Currently, the transformants containing tenellin-like gene cluster are being analyzed for
metabolite production. For the HR-PKS, two new major metabolites could be produced by the
transformants, however, the amounts of these metabolites are very low. The medium used for
culturing the transformants will be scaled up to afford enough metabolites for structure
determination and biological activity tests.

The biosynthesis of menisporopsin A was also investigated. Transcriptome analysis of M.
theobromae during production phase of menisporopsin A identified two PKS genes involved in
its biosynthesis i.e. reducing PKS gene (men1) and non-reducing PKS gene (men2). Our results
show that only these two PKSs are sufficient to catalyze the formation of ascotrichalactone A, a
structural derivative of menisporopsin A. An additional ketoreductase (KR) is possibly required to
complete the menisporopsin A biosynthesis. Results from this project provide us a platform for
production of novel metabolites from the cryptic biosynthetic gene clusters and also an
approach for biosynthetic studies of fungal natural products. This could help to improve their
biological activities by structural modification based on biosynthetic machinery.
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