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Studies on chlorophyl!| degradation in Ginkgo biloba
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Chlorophyll (Chl) degradation takes place during various phases of the life cycle of plant. The results of the
research on Chl degradation will be potentially useful to industry, agriculture and horticulture by controlling
both the retardation and acceleration of Chl breakdown. This thesis is comprised of four chapters dealing with
Chl degradation in Ginkgo biloba tree leaves.

Chapter 1 described the recent evidence accumulated in Chl degradation research, the remained puzzles in the
proposed degrading pathway, and the objective and framework of this research on G. biloba.

Chapter 2 described the analysis of Chl catabolites and their degrading enzymes activities in G. biloba.
Leaves at various stages (green, yellow-green and yellow stage) during autumnal tinting were chosen. The '
contents of Chl 2 and b decreased dramatically with the yellowing from 31.3 u g/cm? in the green leaves to 1.6 1 g/
cm? in the yellow leaves. The profile of high performance liquid chromatography (HPLC) showed that only Chi
a, Chl b and Pheophtin a2 (Pheo 2) were detectable. The ratio of Pheo a to Chl a increased during the
Chl-degrading process. The Mg-dechelatase activity was observed in the three stages of the leaves and
increased in the leaves at the yellow-green and yellow stages. However, the chlorophyllase (Chlase) activity
dramatically decreased. The pheophorbide a oxygenase (PaO) was higher when the leaves turned to yellow.
The data indicated that Mg-dechelatase catalyzed the first step of Chl-degradation during the process of
autumnal coloring. And the high PaO activity accelerated the further reaction, which led to the lack of
intermediate accumulation.

Chapter 3 dealt with the cloning and expression of G. biloba Chlase (GhCLH). The multiple alignment of the
deduced amino acid sequence of GOCLH and other known Chlases indicated that the conserved region including
lipaée motif existed in GPCLH. The expression of recombinant GhCLH in E, coli showed high Chlase activity.
Northern hybridization showed that the expression level of GbCLH decreased significantly with the yellowing of
leaves, which was consistent with the activity analysis in Chapter 2.

Chapter 4 described the subcellular localization analysis of GPCLH. There was strong Chlase activity in the
chloroplasts fraction after subcellular fractionation of Chlase activity from G. biloba leaves. When the 40

amino acids of N-terminal of GHCLH were fused with green fluorescent protein (GFP) and expressed in the
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protoplast from A. thaliana transiently, fluorescence of GFP was observed within the chloroplasts, indicating

that GbCLH was targeted to the chloroplasts
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