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Abstract

The proteins of HL type cytoplasmic male sterility rice anther of YTA (CMS)
and YTB (maintenance line) were separated by two-dimensional
electrophoresis with immobilized ph (3-10 non-linear) gradients as the first
dimension and SDS-PAGE as the second. The silver-stained proteins spots
were analyzed using Image Master 2D software, there were about 1800
detectable spots on each 2D-gel, and about 85 spots were differential
expressed. With direct MALDI-TOF mass spectrometry analysis and protein
database searching, 9 protein spots out of 16 were identified. Among those
proteins, there were Putative nucleic acid binding protein, glucose-1-
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phosphate adenylyltransferase (ADP-glucose pyrophosphorylase, AGPase)
(<A href="http://www.ebi.ac.uk/intenz/query?
cmd=SearchEC&ec=2.7.7.27">EC: 2.7.7.27</A>) large chain, UDP-
glucuronic acid decarboxylase, putative calcium-binding protein annexin,
putative acetyl-CoA synthetase and putative lipoamide dehydrogenase etc.
They were closely associated with metabolism, protein biosynthesis,
transcription, signal transduction and so on, all of which are cell activities
that are essential to pollen development. Some of the identified proteins,
i.e. AGPase, putative lipoamide dehydrogenase and putative acetyl-CoA
synthetase were deeply discussed on the relationship to CMS.
<DIV>AGPase catalyzes a very important step in the biosynthesis of alpha
1,4-glucans (glycogen or starch) in bacteria and plants: synthesis of the
activated glucosyl donor, ADP-glucose, from glucose-1-phosphate and ATP.
The lack of the AGPase in male sterile line might directly result in the
reduction of starch, and the synthesis of starch was the most important
processes during the development of pollen.</DIV>

<DIV>In present research, the descent or reduction of putative lipoamide
dehydrogenase and putative acetyl-CoA synthetase seemed involved in
pollen sterility in rice. The degeneration and formation of various tissues
during pollen development may impose high demands for energy and key
biosynthetic intermediates. Under such conditions, the TCA cycle needs to
operate fully, because the TCA cycle is an important source for many
intermediates required for biosynthetic pathways, in addition to performing
an oxidative, energy-producing role. Thus, it seemed reasonable to infer
that the decrease of putative lipoamide dehydrogenase and putative acetyl-
CoA synthetase in anther might prevent the conversion of pyruvate into
acetyl-CoA, and as a result, the TCA cycle could no longer operate at a
sufficient rate to meet all requirements in anther cells, leading to pollen
sterility. </DIV>

<DIV=>This study gave new insights into the mechanism of CMS in rice and
demonstrated the power of the proteomic approach in plant biology
studies. </DIV>
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