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Abstract

Abstract

Diatoms are an important component of marine phytoplankton and a major
contributor to marine primary productivity. They are also a major species results in
red tide. Therefore, the death of diatoms has an important influence on marine
ecosystem structure, matter and energy cycle.

In this paper, we chose the centric diatom Thalassiosira pseudonana Hasle et
Heimdal as an object of our research. The physiology, morphology, molecular biology
and biochemistry were investigated, in order to identify the PCD in the different
culture conditions, including culture age, N starvation, P starvation, Si starvation and
Fe starvation. Cell morphological ultrastructures were observed by TEM under 5
kinds of culture conditions. On the molecular and biochemical level, the DNA
fragmentation was quantitatively and qualitatively detected by TUNEL; the detection
of Caspase activity was used FITC-VAD-FMK in situ maker (CaspACE). The growth
curve and maximum photochemical quantum yield of photosynthetic system I were
depicted to reflect the state of cell growth in 5 culture conditions. The main results
were showed as follows:

(1) T. pseudonana cells showed several typical characteristics of plant PCD
under culture age, N starvation, P starvation, Si starvation and Fe starvation, including
cytoplasm shrinks, organelles degradation and disappear, cell vacuolization, DNA
fragmentation, Caspase activity increased and cell membrane intact. Accompanied by
the appearance of these changes, cell metabolic activity weakened. All these results
indicated that T. pseudonana could be induced proactive and gene regulation of PCD
under 5 kinds of culture conditions.

(2) Compared to culture age, T. pseudonana cells were found to have
characteristics of PCD in nutrient starvation early. It indicated that nutrient starvation
could induce the emergence of PCD earlier.

(3) Caspase activity was basically consistent with the changes of morphology
and growth trend, and directly proportional to DNA fragmentation in culture age and

N starvation, Si starvation and Fe starvation conditions. The results showed that

I



Abstract

Caspase play a key role in the process of PCD in culture age and N starvation, Si
starvation and Fe starvation conditions.

(4) Although P-starvation could induce the morphological changes of PCD, but
Caspase activity had been in a low level. It suggested that there might be another way
of PCD under P-starvation condition, which not entirely dependent on Caspase.

(5) Using NJ to construct Metacaspase phylogenetic tree, Which including
Metacaspases of Caenorhabditis elegans, Homo sapiens, Arabidopsis thaliana, Oryza
sativa, Saccharomyces cerevisiae, Aspergillus fumigatu, Chlamydomonas reinhardtii,
\olvox carteri, Ostreococcus tauri, Ostreococcus lucimarinu, Phaeodactylum
tricornutum, Thalassiosira pseudonana, Therm osynechococcus elongates, Nostoc sp.
and Synechocystis sp. Metacaspases from phytoplankton, higher plants and fungi had
a high degree of homology, which might indicate that they have similar physiological
roles.

Key words: T. pseudonana; culture age and nutrient starvation; PCD
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PCD: programmed cell death (4 f#2 /745017

TEM: Transmission electron microscopy (i 5} H T & il 57)

TUNEL: Terminal deoxynucleodityl transferase-mediated dUTP nick-end-labeling
(BERZ R AR s 6B (TdT) A5 dUTP B DR S bR idEAR)

Caspase: cyseine aspartic acid specific protease (7 =1t IR 1K & & IR E& 1 /K fift
Fv/Fm: variable fluorescence/maximum fluorescence ratio (R A8 %¢ )t 5 it Kk
LEAE)

PI: propidine iodide (THL{t A )
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