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Abstract

Abstract

The studies on physiological and proteomic responses of typical red tide species
(Prorocentrum donghaiense and Skeletonema costatum) and a physiological
well-studied diatom species Thalassiosira weissflogii under different phosphate
availability were carried out in this dissertation. We investigated the changes of
biochemical macromolecules (e.g. peotein, carbohydrate, pigment) and metabolic
pathways. The main results are as follows:

1. The Hofstee transformation curves showed P. donghaiense owned one
phosphate transport system while the other two test species owned two. When
phosphate was depleted, S. costatum was advantaged in gaining phosphate due to the
low constant of uptake kinetics (Ks), and then came to T. weissflogii.

2. Under P deficiency, cellular pigment content and fucoxanthin chlorophyll a/c
light-harvesting proteins decreased in T. weissflogii, and the ribosome subunits and
tRNA synthetases were down-regulated as well. On the other hand, the glycolysis
progresse was up-regulated under phsoaphate deficiency, suggesting an increasing
utilization in cellular carbohydrate under phosphate deficiency. The up-regulated
sulfolipid biosynthesis protein in phosphate deficient culture suggested a switch in
phospholipids for sulfolipids. In addition, a phosphate transporter was also
up-regulated under phosphate deficiency. Our results revealed that T. weissflogii had
sophisticated responses in multiple biochemical pathways under phosphate deficiency,
which were likely critical for this species to survive under various phosphate
availability in environment.

3. The cellular Chl a content of P. donghaiense decreased under phosphate
deficiency condition while the other pigments (e.g. peridinin, diadinoxanthin, Chl
citcy) remained the same. At the same time, the light-harvesting proteins were
up-regulated. The carbon fixation step was also up-regulated in Calvin cycle. The
responses might be adjusted to retain the photosynthesis rate and fix more CO; to
accumulate carbohydrate while the carbohydrate content was higher under phosphate
deficient condition. The cellular particulate phosphate was much lager than that in T.
weissflogii, which could be the polyphosphate accumulated under phosphate

deficiency.
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