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Expression of Chinese Cabbage Glutathione Reductase Gene
in Lettuce (Lactuca sativa L.)
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Cotyledon explants of lettuce were cocultured with Agrobacterium tumefaciens LBA4404:;pBKS-GR1 harboring
glutathione reductase (GR) gene in MS medium supplemented with 0.1 mg/L NAA and 1.0 mg/L 2ip for 48 hr These
explants were transferred to MS medium supplemented with 0.1 mg/L NAA and 1.0 mg/L 2ip, 50 mg/L kanamycin, and 500
mg/L carbenicillin. After 4 weeks of subculture, kanamycin-resistant shoots were obtained on selection medium. Leaves of
putative transformants survived on selection medium containing 100 mg/L kanamycin. Incoporation of the GR gene into
lettuce was confirmed by PCR analysis of genomic DNA. Southern blot analysis showed that ECL-labeled GR gene was
hybridized to the expected amplified genomic DNA fragment of about 1.8 kb from transgenic lettuce. The presence of
mRNA in transgenic lettuce was confirmed by RT-PCR with total RNA of transgenic lettuce. In progeny test of
transformants, R1 seeds were resistant to kanamycin (200 mg/L) on MS medium.
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Figure 1. Partial structure of the binary vector pBKS-GRI.
Abbreviations used are : Pnos, nopaline synthase promoter: NPT
I, neomycin phosphotransferase gene [ : Tnos, polyadenylation
signal of the nopaline synthase gene: CaMV35S, 358 promoter of
cauliflower mosaic virus: GR, coding region of the glutathione
reductase ¢DNA of chinese cabbage: RB, T-DNA right border:
LB, T-DNA left border.
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Figure 2. Putative transgenic plant on pot (A) and leaf disc assay
of putative transgenic plant (B, left) and normal plant (B, right)
on shoot regeneration media containing 1) mg/L kanamycin.
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Figure 3. Agarose gel electrophoresis (a) and Southern blot analysis
(b) of PCR amplification products. m, marker: lane 1, sterilized
H20: lane 2, amplified product from genomic DNA of
nontransformed plant: lanes 3, 4, 5, and 6, amplified products from
genomic DNA of transgenic plants transformed with pBKS-GRI:
lanes 7, amplified product from plasmid pBKS-GRI1. The arrow
indicates approximately 1.8 kb of amplified GR product.
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Figure 4. Agarose gel electrophoresis of RT-PCR amplification
products. m, marker: lane 1, sterilized H20: lane 2, amplified
product from genomic DNA of nontransformed plant: lanes 3, 4, 5,
and 6, amplified products from genomic DNA of transgenic plants
transformed with pBKS-GR1: lanes 7, amplified product from
plasmid pBKS-GRI. The arrow indicates approximately 1.8 kb of
amplified GR product.

Figure 5. seeds germination of transgenic lettuce plant. A, seeds of
transgenic lettuce just before harvest: B. normal (upper) and
transgenic (lower) seeds on the hormone free MS medium
supplemented with 200 mg/L kanamycin.

Table 1. Germination frequency and survival rate of self fertilized
transgenic lettuce seeds.

Plant Germination % Survival rate after germination (days)
rate?(%) 10 20 0
Tib %0 796 309 00
T2 HUO R7 R7 905
T3 02 %0 D00 00
T4 %7 860 80.5 80.5
TS 975 R4 0.0 00
T6 BO M1 8.1 8.1

aThe germination medium supplemented with 200 mg/L kanamycin.
bSelf-fertilized Ri transgenic plant seeds.
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