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Identification of Brassinosteroid-Related Protein, BAK1 from Nutrition Deficient Tomato Cultivated
by Soilless Cultivation System. Pyung-Gyun Shin*, Ancheol Chang, Sung-Chang Hong and Ki-Sang
Lee. Plant Nutrition Division, National Institute of Agricultural Science and Technology, RDA, Suwon
441-707, Korea - Brassinolide insensitive associated receptor kinase 1(BAK1) is a critical component that
play an important roles in signaling of brassinosteroid biosynthesis. Brassinosteroid-deficient and
-insensitive mutants showed the characteristic of dwarf symptom. The nutrient deficient tomato show-
ing stunt phenomenon was selected from soiless cultivation system using modified Sonneveld hydro-
ponic solution. Twenty eight protein spots showing different expression levels compared to the con-
trol were isolated from extracts of stunted tomato leaves by 2D PAGE analyses. Significantly
down-regulated 6 protein spots out of 28 protein spots were analyzed and sequenced by MALDI-TOF
mass spectrometry. The protein spot having pl=4.5 and MW=24 kDa was identified as a signal pro-
tein, BAK1, which is directly related to brassinosteroid biosynthesis. In addition, five other protein
spots were identified as BCK1, cystein proteinase, sulfutase, peroxidase and zinc finger factor re-
spectively, and they were also signal proteins related to brassinosteroid biosynthesis. Furthermore,
amplification of 500bp of BAK1 mRNA by RT-PCR using a primer set of peptide matched regions
was inhibited conpared to that of the wild type. The results sugested that the BAK1 might be regu-
lated at the transcription level in response to nutrition applications.
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Fig. 1. Characteristics of tomatos seedling inhibited by nutrition deficiency under soilless cultivation. A: Morphology, B: Yield,
C: Iron content of plant leaves by descending treatment of iron concentration with 6.25, 5, 3.75, 25, 1.25 and 0 mg/kg.
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Fig. 2. 2-DE analysis and relative expression levels of down
regulated protein spots induced by nutrition deficiency
under soilless cultivation. A: 2-DE gels, B: Protein
quantity. lane b was treated with 5 mg/kg of iron con-
centration and lane e was 2.5 mg/kg.
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Table 1. Identification of down-regulated proteins in seedling of nutrient deficient tomatos shown in Fig.1

Protein quantity No. of peptides . Accession

Spot IDpl - MW Control Semi-dwarf matched Identity No.(gi)
1106 45 240 8269 1652 7 Brassinolide insensitive associated receptor kinase 1 29427920
3511 54 501 2799 710 4 Serine/threonine protein kinase BCK1 417775
4104 55 250 1927 537 6 Cystein proteinase 25797456
4114 57 275 1722 743 8 Extracellular sulfatase 25805088
5114 61 248 1780 706 7 Bromide peroxidase 1345618
6103 62 225 2064 471 7 Zinc finger protein GLI4 27911003




1732 BYBLRIX] 2007, Vol. 17. No. 12

@

Signal peptide

®

Fig. 3. RT-PCR analysis of BAK1 gene from tomatos stunted
by nutrition deficiency under soilless cultivation. A:
Structure of the BAK1 gene and primer design, B: PCR
products. lane b was treated with 5 mg/kg of iron
concetration and lane e was 2.5 mg/kg.
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