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Characterization of Transgenic Tall Fescue Plants
Overexpressing NDP Kinase Gene in Response to Cold Stress
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and Byung-Hyun Lee*

ABSTRACT

Oxidative stress is the main limiting factor in crop productivity. To solve global environmental problems
using the plant biotechnology, we have developed on the oxidative stress-tolerant transgenic tall fescue
plants via Agrobacterium-mediated genetic transformation method. In order to develop transgenic tall fescue
(Festuca arundinacea Schreb.) plants with enhanced tolerance to multiple environmental stresses, nucleotide
diphosphate kinase gene under the control of CaMV35S promoter were introduced into genome of tall
fescue plants. Proteomic analysis revealed that transgenic tall fescue not only accumulated NDP kinase 2
protein in their cells, but also induced several other antioxindative enzyme-related proteins. When leaf discs
of transgenic plants were subjected to cold stress, they showed approximately 30% less damage than
wild-type plants. In addition, transgenic tall fescue plants showed normal growth when transgenic plants
were subjected to 4°C for 3 days treatments. These results suggest that transgene is important in ROS
scavenging by induction of antioxidative proteins, and could improve abiotic stress tolerance in transgenic
tall fescue plants.

(Key words : Tall fescue, Antioxidant gene, Agrobacterium, Transformation)
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Fig. 1. Southern analysis of transgenic tall
fescue plants. Genomic DNA of
transgenic (1-5) and wild-type control
plants (c), were digested with
Hindlll and hybridized with NDP
kinase 2 probes.
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Fig. 2. Two-dimensional electrophoresis analysis of wild-type and transgenic tall fescue plant
(EN) exposed to 4T. A total of 180 ug proteins were extracted and separated by
2-DE, as described in Materials and methods, and visualized with silver staining.
Arrows are indicating the identified and differentially expressed proteins in response
to cold stress.
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Fig. 3. Identification of differentially expressed protein spots by cold stress. Close up view of

differentially expressed proteins [A] and identification of each protein spot

[B] . Sc,

sequence coverage; Acc. No.: accession number.
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