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Chapter 1: Introduction

Extensive demand on new substances for various human utilities has led to continued sclreening for novel
chemical structures. Microorganisms have been serving as industrial producers of bioactive compounds which
are highly effective and of low toxicity with a minor environmental impact. Fungal endophytes, defined as
fungi that live asymptomatically in plant tissue, widely distribute in terrestrial and aquatic plants, and several
secondary metabolites possessing diverse chemical structures and various biological activities have been
discovered from endophytic fungi. In addition, the fact that they produce metabolites identical with or similar
to those from the host plants has raised attractive possibility to replace plants with endophytes as the producer
of the desired bioactive compoﬁnds. The aim of this research was to obtain novel compounds and assess the

potential of eﬁdophytic fungi inhabiting medicinal plants in Thailand.

Chapter 2: Isolation and taxonomic identification of endophytic fungi from medicinal plants in Thailand, and
screening of novel compounds from the isolates by chemical library analysis

Eighty six endophytic fungi were isolated from leaves of 30 spp. of medicinal plants harvested in a botanical
garden, Mahidol University, Thailand, and taxonomically identified into 18 genera by partial 188 and ITS rDNA
sequences. The criteria of screening were established in order to obtain novel compounds efficiently. In the
first screening-strategy, chemical library analysis using UV/Vis database-coupled HPLC was adopted and gave
two new compounds together with five known compounds (~38% possibility to find novel structures). In the
improved screening-strategy, by adding 2 more steps (LC/MS analysis and comparison using Dictionary of

Natural Products, DNP), two novel structures were found together with two known compounds (~50% possibility

to find novel structures).

Chapter 3: Novel chemical structures and bioactive metabolites from the candidate endophytic fungi
In chapter 3, the endophytic fungi selected by the screening process described in chapter 2 were cultivated
under optimum conditions for producing target putative novel compounds. The putative novel compounds were
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isolated, and their chemical structures and biological activities were determined. Four novel compounds were
cbtained; xylaropyrone, mycoleptione, and bipolamides A and B. ZXylaropyrone, a novel pyrone compound
consisted of 2 unique branch chains, was obtained from Xylaria feejeensis MU18. Mycoleptione was isolated
from Mycoleptodiscus sp. MU41. Mycoleptione is a novel chromone derivative containing a hydroxyl butyl side
chain. Lastly, bipolamides A and B (two decatriene fatty acid amides) were characterized from culture of
Bipolaris sp. MU34. Bipolamide A possessed rare structure of a five carbon unit connected to the fatty acid
chain. All four new compounds were examined of their general antimicrobial activities. In addition to four
novel compounds, eight known metabolites (pestalamidesA, kotanin, dicerandrol, antibiotic LL-Z1640-2,

pseurotin A, 7-epiaustdiol, palmarumycins BG2 and JO2) were isolated from candidate strains.

Chapter 4: General conclusions

In this research, 86 Thai endophytic fungi were obtained and screened for compounds of novel structures,
resulting in finding four novel compounds by employing the screening strategy I developed. The fact that the
four identified compounds exhibited weak to moderate antimicrobial activities demonstrated that the developed
strategy for screening is useful to discover structurally novel compounds without easily detectable activity, All
the 12 isolated compounds including the four novel compounds exhibited diverse chemical structures, suggesting

that Thai endophytic fungi are a highly promising resource for finding structurally novel compounds,
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