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such as salt, drought, cold and high temperature stress. The plant genome encodes three types of CuZnSOD, the CuZn-
SOD1 in cytoplasm, the CuZnSOD2 in chloroplast and the CuZnSOD3 in peroxisome or extracellular. The cytosolic Eu-
CuZnSOD]1 gene was cloned from Eucalyptus grandis X E. ophylla ( GenBank Accession Number; JX138573) and the bi-
ological function was verified by prokaryotic expression system. The fusion vector of sense EuCuZnSOD]1 gene derived by
CaMV35S promoter was constructed and transformed to Fucalyptus grandis X E. ophylla by Agrobacterium. Using Kana-
mycin selection and PCR analysis, ten transgenic eucalyptus lines were obtained. Compared with the control plants the
tissue culture transgenic eucalyptus No. 40 and No. 41 could be well tolerant in =13.1 °C for 5 h and recovery without
obvious damage. There was no distinct increase in SOD enzyme activity in transgenic plant paralleled with wild plant un-
der room temperature and 4 °C for 48 h. However, the real-time PCR analysis showed that the expression of EuCuZn-
SOD1 was raised to about nine times higher than wild line under room temperature. After 4 °C for 36 h, the expression of
EuCuZnSOD1 in No. 40 and No. 41 line was respectively increased about 16 and 36 times higher than the wild plant and
then down to the normal level at 4 °C for 48 h. The data indicated that the increased expression of EuCuZnSODI1 im-
proves the cold tolerance of Eucalyptus. The klason lignin content of transgenic Eucalyptus was reduced especially the
No. 41 Eucalyptus was decreased to 56% of the control plant except for the No. 40 plant was no significantly different
from the control plant. In conclusion, over-expression of the cytosolic EuCuZnSOD]1 in Eucalyptus grandis X E. ophylla
could enhance the cold-tolerance and improve the recovery ablity.

Key words: Fucalyptus grandis X E. ophylla, copper/zinc-superoxide dismutases, transgenosis, cold-tolerance,
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Note: A. Differentiation of adventitious buds; B. Preliminary selection of Kan; C. Adventitious bud grow root.
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Fig. 1  Growth situation of transformed Eucalyptus grandis X E. ophylla
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Note: M. DL 2000 DNA Marker; BA. Wild plant; 1-56. Transgenic plants; PH. Vector pBIEuCSD.

B2 HEERIfER CaMV35S JH 37751 PCR A
Fig. 2 Detection of transgenic plants by PCR primer designed from CaMV35S promoter

H: A -13.1 CAHE, B. 4bF )5 72 h , C. 4bHJ5F 100 d,
Note: A. —13.1 C treatment for 3.5 h; B. 72 h after treatment; C. 100 d after treatment.

Kl 3 -13.1 C ¥ pBIEUCSDA40 41 42 SHEREPIAIK 5 h WA
Fig. 3 Influence of =13.1 C 5 h treatment of pBIEuCSD 40, 41 and 42 transgenic plantlets
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Table 1  Survival situation of pBIEuCSD transgenic
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Fig. 4 SOD specific activity of transgenic

seedlings under 4 °C treatment
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Fig. 5 Quantity PCR analysis of EuCuZnSOD
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Fig. 6 Klason lignin content of transgenic plant
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