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Changes in the Chloroplast Proteome in Response to PS II Inhibiting Herbicide Atrazine in Wheat Seedlings
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Abstract; To investigate the mechanism with which the herbicide works, chloroplast proteome changes were analyzed in wheat seedlings
which were treated with 0.01, 0.1, 1, 10 mg-L" Photosystem Il inhibiting herbicide Atrazine respectively, by using 2-DE techniques. The re—
sults indicated that 7 chloroplast protein spots disappeared treated with high concentration Atrazine(10 mg-L") in wheat seedlings. They were
spot 1, 50 kDa/PI8.1; spot 2, 41 kDa/PI8.4; spot 3, 41 kDa/P17.6; spot 4, 23 kDa/P17.1; spot 5, 31 kDa/P15.0; spot 6, 35 kDa/P18.9; spot 7,
14 kDa/PI8.1. 6 protein spots(spot 1~spot 6) were identified by using MALDI-TOF-MS analysis and NCBI green plants database(Viridiplan—
tae) searching. Spot 1~spot 3 were respectively identified as 2 activase subunits of RuBPcase and activase beta , form precursor. These 3 pro—
teins were associated with CO, fixation in plant PS I . Spot 4 was identified as 23 kDa oxygen evolving protein of PS I, this protein was
showed to regulate PS II activity by modulating the Ca** and Cl~ requirement of water—splitting reaction. Spot 5 was 3—phosphoglycerate ki—
nase, a key enzyme in the transfer of high—energy. Spot 6 was identified as carbonic anhydrase, which is an important enzyme for catalyzing
the reversion conversion of HCO;—CO, ,but, spot 7 could not be identified, because it’s teoretical mass and PI did not fit well the expermental
one. The results indicated that these 6 chloroplast protein spots, which were disappered in seedlings, were associated Atrazine—treated pro—
teins. This technique may provide better ways to understanding of the responses of wheat to Atrazine at proteome level.
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Figure 1 Changes in chloroplast proteome in wheat seedlings

treated with PS Il inhibiting herbicide Atrazine(10 mg-L")
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Table 1 Identification of 2-D separated protein spots from wheat chloroplast following treatment with Atrazine( 10 mg-1!) for 10 days

PI/ MW(kDa)

spot No. protein name accession No. experiment  theoretical ~No. matched  coverage/% score
PI MW PI MW

1 ribulose— 1,5-bisphosphate carboxylase activase isoform 2 gil167097 810 50.1 8.04 51.0 17 113 100
2 ribulose— 1, 5-bisphosphate carboxylase activase isoform 1 2il167096 840 41.0 862 47.1 17 119 100
3 Rubisco activase beta form precursor gil32481063 7.60 41.0 757 47.1 15 108 100
4 23 kDa oxygen evolving protein of PSI gil21837 7.10 23.0 884 273 16 168 100
5 3—phosphoglycerate kinase gil21396675 5.0 314 5.0 314 12 108 100
6 Carbonic anhydrase, chloroplast precursor 2729003 893 350 893 350 9 51 0
7 unidentified




1042 EPRSEF OLRGE LM ZIBRESH Atrazine 5 /DRI GRS AU RAE (LT

201046 A
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