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ABSTRACT

The effects of the cultivation media, plant growth regulators and inoculum size
on the growth and 20-hydroxyecdysone production of suspension cultures of Vitex
glabrata R.Br. were investigated. The cell growth and maximum 20-hydroxyecdysone
production reach the highest when cultured cells in the Gamborg’s B5 medium
supplemented with 2.0 mg 1" BAP and 1.0 mg I 2,4-D. The maximum 20-
hydroxyecdysone productivity of about 1.1 mg 1" day™” was observed in the culture
with 20% PCV of inoculum size. Enhancement of 20-hydroxyecdysone by precursor
feeding on cell growth and 20-hydroxyecdysone production of V. glabrata suspension
cultures were studied. The addition of cholesterol inhibited growth and decreased the
level of 20-hydroxyecdysone. Feeding of 7-dehydrocholesterol and ergosterol
increased 20-hydroxyecdysone production. The maximum 20-hydroxyecdysone
productivity of about 1.31 mg/l/day was observed in the culture with 10 mg/l 7-
dehydrocholesterol added.

Cell lines selection following single cell cloning or cell aggregate cloning was
carried out to select cell lines capable of fast growing and high producing level of
beta-ecdysone. This maximum level of beta-ecdysone, 0.047%DW could be obtained
from the highest selective clones. The selective cell lines was selected for further
investigation on ecdysone 20-monooxygenae activity. The microsomal fraction
isolated from suspension cells of V. glabrata culture was able to catalyse alpha-
ecdysone to beta-ecdysone. The HPLC assay was validated with respect to the
incubation time and the amount of protein. To characterize the ecdysone 20-
monooxygenase, a pH optimum of 7.2 and a temperature optimum of 32 °C were
determined. It was dependent of NADPH and molecular oxygen. The enzymatic
reaction was inhibited by carbon monoxide as well as by several cytochrome P450
inhibitors, cytochrome c, azadirachtin and plumbagin. This data indicating that
ecdysone 20-monooxygenase is a cytochrome P450 monooxygenase.

Effect of phenobarbital on the growth and 20-hydroxyecdysone production
were investigated. Phenobarbital (10 mg/L) increase of both cell growth and 20-
hydroxyecdysone production. Using PCR strategies based on the conserved amino

acid sequences, P450 cDNA fragments were isolated from phenobarbital-treated V.



glabrata suspension-cultured cells. The mRNA was isolated from phenobarbital-
treated V. glabrata cultured cells, as a template for cDNA synthesis. One partial
cDNA clones, VGP450-1 contained the heme-binding domain which is highly
conserved among plant cytochrome P450s. Expression of VGP450-1 genes as well as
accumulation of ecdysone 20-monooxygenase activity was highly correlated with 20-
hydroxyecdysone production in phenobarbital-treated V. glabrata cultured cells,
suggesting that 20-hydroxyecdysone biosynthesis is regulated at the transcriptional
level of the VGP450-1 gene.





