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Proteomic Analyses of Chinese Cabbage(Brassica campestris L. pekinensis) Affected by High
Temperature Stresses in Highland Cultivation During Summer in Korea. Pyung-Gyun Shin*,
Sung-Chang Hong, Ancheol Chang, Sang-Hyo Kim and Ki-Sang Lee. Plant Nutrition Division, National
Institute of Agricultural Science and Technology, RDA, Suwon, 441-707, Korea - High temperature stresses
have caused growth inhibition and delayed heading in highland cultivation Chinese cabbage during
summer in Korea. We have studied high temperature stress responses in the terms of changes of in-
organic components and proteins by proteomic analyses. Insufficiencies of nitrogen and phosphorus
have affected growth rate and calcium deficiency has caused blunted heading. Proteins extracted from
Brassica seedling grown at the altitude of 600m and 900m in the Mount Jilun were extracted and ana-
lysed by 2-dimentional polyacrylamide gel electrophoresis. Profiles of protein expression was then an-
alyzed by 2-dimentional gel analyses. Protein spots showing different expression level were picked us-
ing the spot handling workstation and subjected to MALDI-TOF MS. Total 48 protein spots were ana-
lyzed by MALDI-TOF MS and 30 proteins spots out of 48 were identified by peptide mass finger-
printing analyses. Fourteen proteins were up-regulated in extracts from the altitude of 900m and they
were identified as oxygen-evolving proteins, rubisco activase and ATPase etc. Sixteen proteins were
up-regulated in extracts from the altitude of 600m and they were identified as glutathione S-trans-
ferase(1, 28 kD cold induced- and 24 kD auxin-binding proteins) and salt-stress induced protein etc.
These stress-induced proteins were related to the mediated protective mechanism against oxidative
damage during various stresses. The results indicated that physiological phenomenon in response to
high temperature stresses might be resulted by complex and multiple array of responses with
drought, heat, oxidative, salt, and cold by high temperature.
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Table 1. Contents of inorganic components in highland Chinese cabbage stressed by high temperature

altitude T-N P K Ca Mg cl Fe Cu Mn n B
% mg/kg
600m 246 041 6.76 1.25 0.31 0.09 146 10 40 46 30
900m 2.49 0.21 6.59 2.83 0.51 0.16 612 6 72 65 33
Optimal ranges 3.32~4.69 0.60~0.82 3.71~5.59 1.23~2.00 0.19~0.32 - 132~237 - 27~111  40~77  56~90

IEF

6201
9322

2116

€118

7108

3020
3018

8012

Relative Intensity

3

1002

1015

5 E

116

pn
g

2601
4115
6107

2
=
B

231

1019

=~

g

3

3

o

3

o
g
A~

3020

g
=3

o
b=
3

5113

© w2 -
= 8 © 3
& & = g

Ti68

=
K
2

Fig. 1. Comparison of 2-DE gel maps of the expressed protein patterns isolated from seedlings grown either in 900m(normal) or

in 600m(damage).
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Table 2. List of identified proteins from highland Chinese cabbage grown under 900m and 600m and resolved using 2-D gel

electrophoresis as shown in Fig. 2

No. of peptides . Accession
Spot No. kDa pl matched Identity No.(g)
407 475 43 4 Protein T12C24.26(Arabidopsis thaliana) 25402742
1002 15.2 4.6 8 Expressed protein At5g225801 18420541
1004 293 47 9 Oxygen-evolving complex protein 2 precursor 81723
1015 201 49 8 Glycine-rich RNA binding protein GRP1A 1346180
1019 18.0 47 8 Dihydroorotase 6226683
1104 344 46 6 Oxygen-evolving enhencer protein 1-1 15240013
1116 319 48 8 Nuclear receptor corepressor 1 47117817
2003 20.4 49 1 Glycine-rich RNA binding protein GRP2A 1346181
2116 305 5.1 8 GST(28kDa cold induced protein) 22038181
2301 43.0 49 6 RUBisCO activase 445628
2408 451 49 8 Phosphoglycerate kinase 129915
2601 55.9 49 10 ATPase alpha chain 20146763
3018 259 52 5 Probable transposase(Arabidopsis thaliana) 11358700
3020 28.7 52 10 Glutathione S-transferase 1 15281781
3215 38.7 5.2 7 Isoflavone reductase 15223574
3610 59.3 52 3 Unnamed protein(Orysa sativa) 8468024
4017 17.8 53 7 Putative replication protein Al 15227464
4115 355 54 10 Carbonic anhydrase, chloroplast precursor 15232133
4307 437 54 6 Protein kinase family protein 15238616
4424 47.5 54 10 Malate dehydrogenase 15239517
6014 16.5 59 8 Hevein-like protein precursor(PR-4) 15229342
6107 329 5.7 10 Drought-induced protein 480281
6113 29.7 59 4 Salt-stress induced protein 134190
6116 30.7 6.0 10 Carbonic anhydrase 1168745
6201 38.8 5.7 6 S-adenosyl methyltransferase 42559464
6517 52.5 6.1 7 Ribulose-1,5-bisphophate carboxylase 535134
7108 30.0 6.3 8 GST(24kDa auxin-binding protein) 21555418
8012 21.0 71 5 Phytochrome B 130189
8402 47.1 7.0 5 L-Ascorbate oxidase 34909242
9322 416 8.0 10 Glyceraldehyde 3-phosphate dehydrogenase 6166167
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Fig. 2. Functional distribution of identified proteins differ-
entially expressed in Brassica seedlings by high
temperature.
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