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Plantlets Growth and DNA Damage of Barley (Hordeum Vulgare L) Under Copper Stress

QI Xue-mei'?, LI Pei—jun?, LIU Wan*

(1.Department of Energy Sources and Environment Engineering, Shanghai University of Electric Power, Shanghai 200090, China; 2.Institute
of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: DNA damage effects of copper stress on the genome of barley seedlings(Hordeum vulgare L) were studied using amplified fragment
length polymorphic(AFLP) technique under quartz sand culture. The sensitivity of DNA effects in the genome, root growth and total soluble
protein level in root—tips to copper stress was compared. The results showed that significant inhibition of root growth and reduction of total
soluble protein content in root tips of barley seedlings occurred in the range of 12.5~50 mg+L" Cu after 8 d compared to that of the normal
seedlings (P<0.05). The changes occurring in AFLP profiles of root tips following Cu treatment included loss of normal bands and appearance
of new bands and variation in band intensity in comparison to that of the normal seedlings. The three above index were all sensitive to low
does Cu stress, especially AFLP profiles changes and could be used as a useful biomarker for the detection of genotoxic effects of Cu pollution
on organisms in soil system.
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Table 2 Effect of Cu*on the root length, shoot size and

total soluble protein content of barley

=A%
Cu* e /mg- L™ i3S 3R] R
0 0 0 0
12.5 135 38 17.3
25 32.6 6.5 27.7
50 48.5 18.6 342
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Table 1 Sequences of primers and adapters used for AFLP

LG 1Y LT 51 ElL7] LT 51
EcoRI 5’-CTC GTA GAC TGC GTA CC-3’ E34 5’-GAC TGC GTA CCA ATT CAA-3’
3’-CTG ACG CAT GGT TAA-5’
Msel 5’-GAC GAT GAG TCC TGA G-3’ E45 5’-GAC TGC GTA CCA ATT CAT G-3’
3’-TAC TCA GGA CTC AT-5’
E00 5’-GAC TGC GTA CCA ATT C-3’ M36 5’=GAT GAG TCC TGA GTA AAC C-3’
MO0 5’=GAT GAG TCC TGA GTA A-3’ M38 5’=GAT GAG TCC TGA GTA AAC T-3’
E37 5’-GACTGC GTA CCA ATT CAC G-3’ M48 5’-GAT GAG TCC TGA GTA ACC T-3’
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Figure 1 Genomic DNA extracted by CTAB in root tips of barley
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Figure 2 AFLP profiles of genomic DNA extracted from barley

seedlings exposed to various copper concentration
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Table 3 Changes of polymorphic bands in root tips of barley

seedlings exposed to copper
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2 3 4 2 3 4
1 25 9 12 14 36 48 56
2 17 5 7 — 29 41 —
3 17 5 5 6 29 29 35
4 21 5 6 7 24 28 33
M 20 6 8 9 30 40 45
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Table 4 Comparison of sensitivity inhibition rate of root length,
total protein content and AFLP profiles in root

tips of barley plantlets exposed to copper
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