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Abstract

Abstract

Diatoms are the predominant contributors to global carbon fixation, and they are
also the major organisms that possess of biosilicification in ocean. People have
focused on the research of carbon fixation and silicon metabolism in diatoms for a
long time. In recent years, people are more interest in diatom silica structure
formation.

In this paper, we chose the centric diatom Thalassiosira pseudonana Hasle et
Heimdal as an object of our research. The synchronized culture system of
Thalassiosira pseudonana was established by silicon starvation. Flow cytomertry
and microscope studied on the variation characters and the coupling between silicon
uptake and silificication during cell cycle. The techniques of proteomic and
bio-information analysed on the protein differential expression in the active phases
of silicon uptake and silicification of Thalassiosira pseudonana during synchrony.
The main results showed as follows:

1) At mostly, the efficiency of synchrony would arrive at 70 %- 80 %. Use of
synchronized culture is an important experimental tool that has greatly facilitated our
enrichment of cells in specifically phases.

2) The variation of silicon uptake during the cell cycle was measured with
silicon molybdenum yellow method. At the same time, using the flow cytometry and
microscope, cell cycle stages of Thalassiosira pseudonana and the formation of the
new cell wall were observed respectively. The results showed that the cells were
arrested at the G1/S phase boundary after 24 h silicon starvation, and replenishing
silicon leaded to synchronized growth. Cells mainly transported silicon from outside
cell to inside at 1 h and synthesized the new girdle bands at 3 h, which associated
with the G1/S phase. Another major period of silicon uptake happened at 5 h and
synthesized the new valves at 7 h, which matched with the G2+M phase.

3) Using 2-DE, comparative analyzed the protein differential expression of
Thalassiosira pseudonana in 0 h, 1 h, 5 h, 7 h during synchrony. 23 differential
protein sports were found by 2-DE software and 21 of them were detected by MS. 9

I



Abstract

of them were know function proteins, others were hypothetical proteins or predicted
proteins that unknown functions. C4 and T13 was cytoplasmic dynein and
phosphoglycerate mutase, respectively. Both of them were involved in silicon uptake
and bio-silification.

4) According to homologue searching of hypothetical proteins and predicted
proteins, T10, T11, C1, C8 had homologue proteins. Others did not match with any
know function protein. T14 and T15 had not marched proteins, but they contained
some conserved domains. The functions and the relationship with the silica structure

formation of these unknown proteins needed to prove by additional experiments.

Key words: synchronys; silicon uptake; bio-silicification; proteomic
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2-DE: Two-dimensional gel electrophoresis (XX 1] H3K )

PAGE: Polyacrylamide gel electrophoresis (28 [A 4 B 1Zc 4 I FEL KO

SDS: Sodium dodecyl surfate (- ¢ 3L PR AN )

TEMED: N,N,N,N-Tetramethylethylenediami (JUFJE 2 —fi%)

DTT: Dithiothreitol ( —# 75H )

CHAPS: 3-[ (3-Cholamidopropyl) dimethylammonio]-1-propane sulphonate ( Z, %

Y Ak PP AT A D

Tris: hydroxymethyl methane (= F% LS JE )

IPG: Immobilized pH gradient ([&4H pH %)

PI: Propidium iodide CHL{L PAIE)

PDMPO: (2-(4-pyridyl)-5-((4-(2-dimethylaminoethylamino-carbamoyl)methoxy)-
phenyl)oxa-zole ( 2- (4-MERE) -5- ((4- (2-=F R -2 -2 H L)
AR AR M)

HCCA: o-cyano-4-hydroxy-cinnamic acid (o—5FE-4-F25E RHEIR)

MALDI-TOF-MS: matrix-assisted laser desorption ionization-time of flight Mass

spectrometry (I BT BIHOGMAT &5 1 ®ATINFA] BT
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a: Cylindrotheca fusiformis; b,c: Coscinodiscus asteromphalus; d,e: Thalassiosira
pseudonana. (] B Kroger and Sumper, 2004)
Fig. 1.1 Structures of diatom cell walls (Electron microscopy images)
a: Cylindrotheca fusiformis; b,c: Coscinodiscus asteromphalus; d,e: Thalassiosira
pseudonana. (Kroger and Sumper, 2004)®
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