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Differences in expression of proteins from the binucleate-staged anthers
of rice and its relationship with pollen abortion

WEN Li "2 CHEN Ying', LIU Jia*, TAO Jun'

(1. Chemical and Biology Engineering College, Changsha University of Science and Technology, Changsha 410114,
China; 2. Institute of Oilseed Crops, Hunan Agricultural University, Changsha 410128, China; 3. Key Laboratory of
MOE for Plant Developmental Biology, Wuhan 430072, China)

Abstract: Total proteins expressed in binucleate stage anthers of Honglian rice CMS line during the development of
microspores were separated by two-dimensional electrophoresis, through coomassie blue staining, two dimensional gel
electrophoresis profiles with high resolution and reproducibility were obtained. Twelve protein spots were identified by
matrix-assisted laser desorption/ionization time of flight mass spectrometry (MALDI-TOF/MS) and 7 were identified by
liquid chromatography coupled with tandem mass spectrometry (LC-MS/MS). Among these protein spots, 5 spots were
involved in biosynthesis or metabolism of carbonhydroxydate, 3 spots involved in biosynthesis, 5 spots involved in
transcription, 2 spots involved in biosynthesis of plant secondary metabolites, 2 spots involved signal transduction, 2
spots involved cell death/disease, and 5 spots with unknown function. Among these 19 protein spots, the expression of 18
spots were down-regulated or absent in the male-sterile line, only one spot, standing for a proteasome subunit (spot 9)
was regularly expressed, indicating the abnormal accumulation of carbonhydroxydates and proteins in male-sterile line
anthers during the development of pollens might relate to pollen sterility.
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Fig.1 Representative 2DE maps of the total anther proteins at the binucleate stage of microspore development
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Table 1 Differentially accumulated proteins in rice anthers during binucleate stages identified by mass spectrometry
analysis and database searching
/ A
% B
1 gi| 52353519 Beta—N-acetylhexosaminidase, Oryza biosynthesis of starch 77 25 0.0£0.00
sativa
2 gi| 51091339 putative chaperonin 21 precursor, protein biosynthesis 68 21 0.0+0.00
Oryza sativa
3 gi| 18767385 hypothetical protein, Oryza sativa unknown 80 38 0.5+0.06
4 gi| 18642696 hypothetical protein, Oryza sativa unknown 75 42 0.0+0.00
5 2i/7208420 phosphate transporter, Oryza sativa signal transduction 85 24 0.0+0.00
7 gi|108707977  hydroxyacylglutathione hydrolase, biosynthesis of secondary 76 30 0.0£0.00
putative expressed, Oryza sativa plant metabolites
9 gil46275847 20S proteasome beta 4 subunit, Oryza protein biosynthesis 69 37 0
sativa
10 gi|108707807  unknown protein, unkonwn 88 25 0.0+0.00
Oryza sativa
13 2i[50921515 OSJNBb0005B05.11, Oryza sativa unknown 76 32 0.0+0.00
14 2i/5103729 knotted1—type homeobox protein transcription 70 34 0.0£0.00
OSH71, Oryza sativa
18 2i|33113259 enolase, Oryza sativa carbohydrate metabolism 207 40 0.0+0.00
19 2i|5529765 hypothetical protein, Oryza sativa unknown 63 32 0.3£0.05
6 gi| 40714662 actin, Oryza sativa cell death/disease 88 24 0.0+0.00
8 2i|28564795 proteasome inhibitor, Oryza sativa protein biosynthesis 397 28 0.4+0.05
. carboxyvinyl-carboxyphosphonate biosynthesis of plant
1 gi[50923829 phosphorylmutase, Oryza sativa secondary metabolites 347 16 0.0+0.00
12 2i[54287460 I;‘i‘ttiavt;ve acid phosphatase, Oryza transcription 155 20 0.0:0.00
15,16 gils18s4319  ADP-glucose pyrophosphorylase biosynthesis of starch 128 25  0.0+0.00
large chain, Oryza sativa
17 2i/403081501 hypothetical protein, Oryza sativa carbohydrate metabolism 140 31 0.0£0.00
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