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Abstract

Abstract

Because of their special living conditions, marine microorganisms often produce
various bioactive substances with novel functions and structures. However, the yields of
secondary metabolites in the marine fungi are usually too low to carry out further studies
on bioactivity or pharmacological properties. Looking for methods to enrich the yield of
secondary metabolites is the way to overcoming the problem. In recent years, the increased
production through elicitation of the secondary metabolites from microbial cultures has
opened up a new area of research.

In this article, trying to improve the yield of a marine anti-tumor drug candidate
deacetylmycoepoxydiene (DAM) through elicitation and their tentative mechanisms of
action were studied. DAM, a second metabolic product of endophytic fungi Phomopsis sp.
A 123, which contains an oxygen-bridged cyclooctadiene, 1s novel and represents a new
class of fungal metabolites. It showed high cytotoxicities against human tumor Raji and
AGS cell lines with ICsy 3.0 and 1.0 pg/mL, respectively. However, the production of
DAM was as low as 0.8 mg/L, which hampered further studies on the antitumor
mechanisms and in vivo tests of DAM.

Based on previous optimization in shake flask culture, sixteen elicitors were used to
treat Phomopsis sp.139, a mutant strain of A 123. The results showed that the Candida
albicans mycelium material and chitosan had a significant influence on DAM
production.Then through response surface experiments, the optimal elicitation conditions
were obtained. It was that chitosan (100 mg/L) was added after 144 h cultivation. The
maximum yield was increased 36 % compared to the control. The elicitation conditions
were further optimized, and the maximum yield was increased 1.5 fold compared to that of
control. It can lead to increased yields and shorter production times in industrial
production.

In order to study the effect of chitosan on physical and chemical properties of
Phomopsis sp.139, the elicitation dynamics were studied.Research included studying the
effect of chitosan on mycelium pattern . biomass. DAM production and glucose

utilization.The results showed that some physical changes were observed when

I



Abstract

supplemented with chitosan. Especially chitosan can promote the autolysis phenomenon in
advance.

The possible mechanism of increasing DAM yield by elicitation was preliminarily
investigated by Real-time PCR. Conservative sequence of G protein. MAPK protein and
PKA protein were obtained by using degenerate primers PCR amplification. The results of
the Real-time PCR showed that a significant 5.59 fold reduced in the expression of G
protein was attained when elicitation 5 h. While the expression of MAPK protein was
reduced 1.49. 2.28. 10.57 fold when elicitation 1 h. 2 h and 5 h respectively. It seems
plausible to speculate that the elicitation in strain 139 cultures occurs through a mechanism
involving signal transduction system, possibly triggering a cascade of events inside the cell.
Based on previous research, samples which were taken from the elicitor supplemented and
control cultures at 168 h and 216 h were used to compare the transcription level of relative
biosynthetic genes between control and elicited cultures by using Real-time PCR. The
transcription level of the Esterase . Cytochrome P450 monooxygenases and the
NAD-dependent dehydratase had different levels of increased. These increases correlate
with the increase in DAM yield. The results presented here suggest that the effect of
elicitors occurs at the level of transcription of the genes possibly involved in the

biosynthesis of DAM.

Key words: elicitor; Deacetylmycoepoxydiene; chitosan
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74, Wagenaar 25\ 53 85 11 R Dice/dRdra frutescens (18 /£ 2L Phomopsigcy,
longicolla 145} %1 3 AF&%% dicerandrols A5 C(4~6), EANEA g@%n?ﬂggé ek
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