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Transformation of Orchardgrass (Dactylis glomerata L.) with

Glutathione Reductase Gene

Hyoshin Lee, Eunkyung Bae, Ki-Yong Kim*, Sunghye Won, Minsup Chung and Jinki Jo

Abstract

To develop transgenic orchardgrass resistant to reactive oxygen species produced from environmental
stresses, a vector with the cytosolic glutathione reductase ¢cDNA (BcGRI1) from Chinese cabbage was
constructed under the control of the cauliflower mosaic virus 35S promoter and was introduced into
orchardgrass using Agrobacterium tumefaciens EHA101. Transgenic plants from hygromycin-selected calli of
orchardgrass did not show any morphological difference from wild-type plants. The results of PCR
amplification and genomic Southern blot analysis confirmed the integration of foreign gene into the
chromosome of transgenic orchardgrass. Northern blot analysis with total RNA from leaves also confirmed the
constitutive expression of BcGR1 in transgenic orchardgrass.
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Fig. 1. (A) Schematic diagram of the expre-
ssion vector, p!G-GR1, used for the
transformation of orchardgrass. The
BcGR1 cDNA was placed under the
control of the CaMV 35S promoter.
Restriction sites of Hindlll (H), Xbal
(X), and Sacl (S) were shown.
Arrows represent the positions and
orientations of primers (35Ss1 and
GRas) used for PCR analysis. (B)
Restriction enzyme analysis of the
construct, plG-GR1. Plasmid DNA
was digested by Hindlll and Xbal
(lane 1), or Xbal and Sacl (lane 2),
and analyzed by 0.8% agarose gel
electrophoresis. M, A DNA digested
with Hindlll, DNA size marker.
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Fig. 2. Plant
derived callus of orchardgrass trans-

regeneration from scutellum-

formed with Agrobacterium tume-
faciens. (A) Scutellum-derived callus
of orchardgrass (B) Shoots induced
in regeneration medium containing
hygromycin after 3 weeks of culture.
(C) Hygromycin-resistant plantlets
with roots and shoots.
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Fig. 3. Confirmation of transgenic plants by
PCR and Southern blot analysis
using genomic DNAs from wild-type
(WT) and transgenic plants. (A)
PCR amplification with 35Ss1 and
GRas primers. (B) Southern blot
analysis. Genomic DNA was
digested with Xbal and Sac! and
was hybridized with the *P-labeled
BcGR1 cDNA. Numbers indicate
independent transgenic lines.
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Fig. 4. Northern blot analysis of transgenic
orchardgrass. Total RNA was isola-
ted from the leaves of wild-type
(WT) and transgenic orchardgrass.
Numbers indicate independent trans-
genic lines. The lower part of each
panel shows an ethidium bromide-
stained gel.
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