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Relationships Between Seedling Growth Damages and Proteome Changes in Chinese Cabbage Treated with

Different Concentrations of Cd*

JIANG Fan, HUANG Hai-quan, YIN Feng—ying, WANG Zhen—ying, PENG Yong-kang

(Tianjin Key Lab of Cytogenetical and Molecular Regulation, Tianjin Normal University, Tianjin 300387, China )

Abstract: Cd** is a major environmental pollutant that enters human food via accumulation in crops, but the biological effects of this metal,
the mechanism of its toxicity are not yet clearly understood, and little information is known about stress—elicited changes in plants at the pro—
teome level. In present study, we used Chinese cabbage as experimental materials, investigated the effects of Cd** on growth and proteome
changes of seedlings treated with 10~1 000 pwmol -L™". We also analyzed the relationship of seedling growth inhibition and proteome changes.
The results indicated that 10 pmol +L.™" and 30 pmol - ™' Cd** did not inhibit the seedling growth, but the severe toxicity damages were ob—
served in seedlings treated with 50 pwmol -L.' Cd**, with seedling height, root length, fresh weight and dry weight decreasing. The results
showed that 50 pwmol - L' was the threshold concentration of Chinese cabbage seedlings tolerance to Cd**. Seedling growth inhibition in—
creased with an increase in the concentration of Cd** from 50 wmol +L™" to 1 000 pwmol - L.\ Similar experimental results were observed in
chlorophyll content changes of seedlings treated with different concentrations of Cd*. Using two—dimensional gel electrophoresis, several pro—
tein changes were observed in seedlings treated with 50 pmol - L™ Cd*, 13 new protein spots were induced and 7 protein spots were lost in
root, 11 protein spots were lost in hypocotyls and 17 new protein spots were induced, 7 protein spots were lost in leaves, indicating that sever—
al proteins(enzymes )were involved in the response of Chinese cabbage to Cd* stress.

Keywords: cadmium ; threshold concentration ; proteome ; two—dimensional gel electrophoresis ; Chinese cabbage
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Table 1 Effects of different concentrations of Cd** on seedling growth in Chinese cabbages
Cd vk iz A L JAR R 100 4T 3 100 14
Cd* concentration/pmol - ™! Seedlings height/cm Root length/cm Fresh weight/g100 individuals ~ Dry weight/g100 individuals
0 4.14+0.34 2.63+0.37 2.54+0.08 0.24+0.01
10 4.11£0.28 2.55+0.19 2.19+0.03" 0.23+0.01
30 4.08+0.47 2.31+0.21 2.27+0.05 0.20+0.01"
50 1.36+0.12™ 1.70£0.11" 0.96x0.14™ 0.17+0.01™
100 0.84+0.05™ 0.81+0.10™ 0.90+0.01" 0.13+0.01™
500 0.33+£0.05" 0.33+0.03" 0.29+0.05™ 0.05+0.01™
1 000 0.27+0.06™ 0.10£0.00™ 0.10£0.00™ 0.03+0.00™

TE* 1 3R 22 540 lik P<0.05 il P<0.01 K

Note : *and**indicate significant differences compared with the control at P<0.05 and P<0.01 respectively.
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Figure 1 Changes of chlorophyll contents in seedlings treated with

10~1 000 pmol-L™" Cd* in cabbage
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Figure 2 Silver—stained two—dimensional electrophoresis profiles
of total protein in cabbage roots treated by 50 pwmol+ L™ Cd*(b )and
the control( a )after 72 h
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Figure 3 Silver—stained two—dimensional electrophoresis profiles
of total protein in cabbage plumular axis treated by 50 pwmol - L™
Cd*(b)and the control(a )after 72 h
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Figure 4 Silver—stained two—dimensional electrophoresis profiles
of total protein in cabbage leaves treated by 50 pmol- L™ Cd*(h)
and the control(a)after 72 h
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