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Abstract: The proteins of HL type cytoplasmic male sterility (CMS) rice anther of YTA and YTB (maintenance line)
were separated by two-dimensional electrophoresis with immobilized pH (3—10,non-inear) gradients as the first di-
mension and SDS-PAGE as the second. The silver-stained proteins spots were analyzed using Image Master 2D soft-
ware, there were about 1 800 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 identi-
fied. Among those proteins, there were putative nucleic acid binding protein, glucose-1-phosphate adenylyltransferase
(ADP-glucose pyrophosphorylase, AGPase) (EC:2.7.7.27) large chain, UDP-glucuronic acid decarboxylase, puta-
tive 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
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which are cell activities that are essential to pollen development. Some of the identified proteins, i. e. AGPase, puta-

tive lipoamide dehydrogenase and putative acetyl-CoA synthetase were deeply discussed on the relationship to CMS.

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 reducted of starch, and the synthesis of starch was the most

important processes during the development of pollen.

In present research, the descent or reduction of putative lipoamide dehydrogenase and putative acetyl-CoA syn-

thetase seemed involved in pollen sterility in rice. The degeneration and formation of various tissues during pollen de-

velopment 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 biosyn-

thetic 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, which leads to pollen sterility.

This study gave new insights into the mechanism of CMS in rice and demonstrated the power of the proteomic ap-

proach in plant biology studies.
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Fig.1 Representative 2-DE protein Maps of total anther proteins from YTA and YTB

Some of the differentially expressed spots are circled, and the analyzed spots by MALDI-TOF/MS are indicated by arrows,

and the arbitrary identifiers correspond to those listed in Table 1. A:YTA; B:YTB. The enlargements of the framed areas are shown in Fig. 2.
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Fig.3 Peptides mass fingerprinting of protein spot 4 in YTB 2-DE map
The protein excised from gels was digested with trypsin and the resulting peptides were
analyzed, Database searching using MASCOT software against MSDB database identified the
protein as glucose-1-phosphate adenylyltransferase (EC 2.7.7.27) large chain.
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Table 1 Rice pollen proteins identified by peptides mass fingerprinting in Fig.1

b)

/ a)
’ Spot regulation®
No. Protein match to Organism Accession number Mr(kD) /pl® A B
1 Oryza sativa Q7XC34 48.4/5.21 - +
Putative nucleic acid binding protein
RNA
2 Oryza sativa Q852C0 97.3/9.34 - +
Putative RNA-binding protein.
UDP-
3 Oryza sativa Q8W3J0 39.5/7.16 - +
UDP-glucuronic acid decarboxylase.
ADP-
4 glucose-1-phosphate adenylyltransferase Oryza sativa Q688T8 58.2/6.48 - +
(EC 2.7.7.27) large chain
20S p4
5 Oryza sativa Q851D9 23.6/5.42 + -
20S proteasome beta 4 subunit
OSJNBa0089IN06. 5
6 Oryza sativa Q7XN77 61.5/7.14 + -
OSJNBa0089N06. 5 protein
Ca2+
7 Oryza sativa Q84Q48 35.5/9.44 - +
Putative calcium-binding protein annexin
A
8 Oryza sativa Q6H798 78.5/5.69 + ++
Putative acetyl-CoA synthetase
9 Oryza sativa Q94GU7 58.8/6.35 - +
Putative lipoamide dehydrogenase
a): ;b)) — , + ,++ 2
a) :Molecular weight and pl of matched protein;b) : — indicates that the protein spot is absent, + indicates that the spot is present, + + indi-
cates more than two-fold increase.
. N binding protein annexin) , A « 8,
( ) Putative acetyl-CoA synthetase)
0 , . (9, Putative lipoamide dehydrogenase) .
o 9 b
’ . . a-1,4-
b b
[9.10]
o o b
HL : ’
, , . AGPase
) o YTA , YTB
C 1 , ,
2. Putative nucleic acid binding protein Puta- , ,
tive RNA-binding protein.) ,UDP- ) o
( 3, UDP-glucuronic acid decarboxy- A
lase) . ADP- ( 4, glucose- A )
1-phosphate adenylyltransferase (EC 2.7.7.27) large (pyruvate dehydrogenase
chain) , ( 5,208 proteasome beta 4 sub- complex,PDC) , PDC

unit) , Ca®* ( 7, Putative calcium- A . YTA
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