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Abstract

Abstract

Marine biological resources provides an important source for natural products,
mangrove endophytic fungi produce some novel secondary metabolites because of its
unique physiological and metabolic system. DAM, a second metabolic product of
endophytic fungi Phomopsis sp. A-1-2-3, first separated by Lishan Yang,which
contains an oxygen-bridged cyclooctadiene, is novel and represents a new class of
fungal metabolites. It have stronger antitumor activity, and is worth further research.
In this paper,we established the process-control of DAM liquid amplifying
fermentation and the scale-up preparation process. we studied the anti-tumor function
of DAM and its mechanism that induce HelLa to apoptosis. The main research and
results are as follows.

1) P2-139 was determined as the subsequent fermentation strain by screening in
10 L fermentation .Also The glucose concentration and the potato juice concentration
in fermentation medium was optimized in 10 L fermentation, ultimately the
optimal fermentation medium component as followed : 200 g/L potato, 65 g/L
glucose, 20% seawater (V/V); the amount of inoculum determined between 5% to
7.5%; the speed that control within 400 r/mim in 10 L fermentation and within 300
r/mim in 200 L fermentation.

2) Limited DO concentration and K a measurements showed that, Dissolved
oxygen concentration (DO) must maintain at 20% to 30% or more in order to ensure
the normal growth and metabolism of the P2-139 strain. In 10 L fermentation, the DO
was controlled as followed: more than 20% in the initial (0~96 h); more than 28% in
the metaphase(96~218 h) and 30%~60% in the later stage, Under these conditions, the
yield of DAM would reach 100mg/L or more.

3) Through measuring the concentration of residual sugar in fermentation
process and comparing the different forms and concentrations of feeding,glucose
concentration was controlled at 10% by method of fed-batched with glucose + potato

juice compound.
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4) According to the above study, the yield of DAM would reach 120mg/L or
more in 200 L scale-up fermentation. Fermented 3 times, and the preparation of the
scale, a total of more than prepared DAM 20 g.

5) DAM demonstrates a concentration-dependent inhibitory effect on the
proliferation of various tumor cells by MTT.It has different effects on different types
of cancer cell, among which HeLa is most sensitive to the inhibition of DAM

6) DAM induces typically intrinsic, caspase-dependent apoptosis in HelLa cells
during which Bcl-2, Bcl-xL down-regulated, Bax up-regulated, Bax processed cytosol
to mitochondria traslocation and Cyto C released from mitochondria. It exposure to
HeLa cells resulted in a cell cycle arrest at G2/M phase and, ultimately, the induction
of apoptosis. MED-induced G2/M arrest was accompanied by the upregulation of
cyclin B1 and p21 and the downregulation of cdc25¢c, weel.

7) DAM induced apoptosis through the generation of ROS in HelLa cells. DAM
can cause Trx - ASK1 complex separation, and then activate the related apoptosis
signaling pathways.It caused a great degradation of Hsp90 client proteins in the
sensitive tumor cell(such as HelLa), MED inhibits the proliferation of HeLa cells but
persistently activates MEK/ERK signaling pathway.

8) DAM can effectively inhibit the growth of HeLa xenograft in nude mice. The
tumor inhibition rate reached 64.8%. Through immunohistochemical analysis of the
transplanted tumor, we found that DAM can cause a variety of Hsp90 associated
proteins in the transplanted tumor changes, AKT protein expression was significantly
decreased, MEK and ERK phosphorylation levels increased significantly in the
treatment group.

The study has paved the way for the DAM on industrial scale fermentation and
preparation.It laid the foundation for the further study for the development of DAM as
a anti-tumor drug.

Key words:: Deacetylmycoepoxydiene; scale-up fermentation; apoptosis; Hsp90;

xenograft in nude mice
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