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ABSTRACT Cytokinins are essential plant hormones that play crucial roles in various aspects of plant growth

and development. To better understand the molecular mechanisms of cytokinin action, we identified cytokinin

related proteins by a proteomic approach. Proteins extracted from control and trans-zeatin treated Arabidopsis

seedlings were separated and analyzed by two dimensional gel analysis. Differentially expressed protein spots

were identified with peptide mass fingerprinting based on matrix assisted laser desorption/ionization time-of-flight

(MALDI-TOF) mass spectrometry and database searching. We obtained ten up-regulated and one down-

regulated proteins upon #zeatin treatment. The expression of the following proteins was induced; pollen allergen

like protein, L-ascorbate peroxidase, tetrapyrrole methylase family protein, SGT1 protein homolog, disease

resistance related protein, maternal embryogenesis control protein, paxneb related protein, gluthathione S-

transferase and IAA amino acid hydrolase homolog.
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AAEEek Ul 1.8 mm 2]l isoelectric focusing (IEF)
A 24 (4% acrylamide/bis, 9.5 M urea, 2% NP-40, 2.8%
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Figure 1. Detection of cytokinin regulated proteins by 2-D
PAGE. Proteins were extracted from Arabidopsis seedlings
grown in MS media without #-zeatin (A) or with 0.01 tM (B),
0.1 uM (C), and 1 pM r-zeatin (D), respectively. In the first
dimension (IEF), 200 g of protein was loaded on a 16 cm IPG
strip with a linear gradient of pH 5-8. In the second dimension,
12.5% SDS PAGE gels were used, with a well for Mr stan-
dards. Proteins were visualized by silver staining.
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Figure 2. Silver stained 2-DE gel of proteins extracted from
1 UM r-zeatin treated Arabidopsis seedlings. Numbered spots
are differentially expressed proteins. Protein spots indicated
were excised, digested with trypsin, and analyzed by MALDI-
TOF MS. Circles represent up-regulated proteins, and triangle
represents down regulation.
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Table 1. Proteins identified by MALDI-TOF MS analysis

t-zeatin treatment (UM )

Spotno. 0 0.01 0.1 1

Figure. 3. Close-up of the region of the gels showing di-
fferential expression of proteins upon different concentration of
t-zeatin. The names of the proteins differentially expressed are
shown in Table I.

#HEefo] =2 MALDI-TOF MSZ £4
ato] A& peptide peak 3HS Ms-Fito] A 23 43 2 1}
Table 1 #<& UPH”X‘E o] TAHACE Spot no. 12 cy-
tokinin®] w7} F7F5hol W B o] Frisls v
& pollen allergen like proteino. 2 FAH T¢It} Crowell
(1994)2- 2] AgugAM L cytokining At &

Spot Arabidopsis protein name A:ssszn coi:?;ge:(:(i %) pl (ZID\Z)
1 Pollen allergen-like protein gi 21593946 37 52 17.05
2 L-ascorbate peroxidase gi 21554322 37 5.7 27.56
3 Tetrapyrrole inethylase family protein gi 7767663 14 5.6 40.67
4 SGT1 protein homolog gi 17369179 8 4.8 73.16
5 Disease resistance related protein gi 42568208 12 5.1 43.46
6 Maternal embryogenesi‘s control protein gi 30913012 12 53 79.31
7 Paxneb related-protein gi 12321866 11 8.1 38.73
8 Glutathione S-transferase gi 6056409 19 5.8 23.49

9 Glutathione S-transferase gi 2266412 22 6.3 23.55
10 1AA-amino acid hydrolase homolog 2 precursor gi 21264464 10 6.4 47.86
11 Unknown protein gi 23297278 25 5.0 25.62
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