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Control of Chlorophyllase Gene Expression by Exogenous Antisense Chlorophy/lase Molecule on

Broccoli Qualities

Nanthawan Hadthamard ~

Abstract

Changes of total chlorophyll, chlorophyll a and b and activity of chlorophyllase were studied and
compared with physiological changes {weight loss, respiration rate, ethylene production, color change (a and b
value and Hue angle) and carotenoid change} during storage. It was found that higher temperature increase
activity of enzyme, weight loss, respiration rate, ethylene production, a value and carotenoid change and decrease
b value, hue angle and chlorophyll contents. Furthermore, external ethylene could accelerate all changes especially
chlorophyll content and activity of chlorophyllase to a level about 2 times faster than the control untreated
ethylene. A preliminary study on exogenous DNA absorption in broccoli tissues based on the alterations of
chlorophyll aspects had been carried out. It was found in the trans-DNA fragment at 20 ~g/ml that the absorption
into the broccoli pedicle tissue was at distance 2 cm and was stable in the tissue at least 45 hours proven by PCR
technique. The chlorophyllase DNA fragment approximate size at 300 bp was amplified by PCR using specific
primers and was then downstream ligated with 35S promoter resulting in DNA constructs consisted of both sense
and antisense gene orientations. Broccoli absorbed with the antisense chlorophyllase construct showed a delay of
chlorophyll degradation, chlorophyllase activity and transcripts whereas, on the otherhand, broccoli containing the
sense construct accelerated in chlorophyll loss, chlorophyllase activity including high levels of the mRNA,
accumulation. The study of exogenous-DNA applications in broccoli on physio-chemical changer is benificial for

a rapid technique in detection of sense and antisense DNA without a genetic engineering procedure.
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