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The Introduction of Proteinase Inhibitor II (PI- I ) Gene into Flowering Cabbage,
Brassica oleracea var. acephala DC.
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Hypocotyl explants of flowering cabbage were precultured on MS medium without kanamycin and then cocultured with
Agrobacterium tumefaciens LBA4404:pGA875 harboring insect resistantce proteinase inhibitor II(PI- I ) gene in MS liquid
medium adjusted pH 5.5 for 72hr. These explants were transferred to MS medium containing 20 mg/L kanamycin, 500
mg/L carbenicillin, and 1 mg/L BA. The explants were subsequently subcultured every 2 weeks. After 4 weeks of
subculture, kanamycin-resistant shoots were obtained from selection medium. Leaves of putative transformants survived
on MS selection medium containing 30 mg/L kanamycin. Incoporation of the PI-I gene into flowering cabbage was
confirmed by PCR analysis of genomic DNA. Southern blot analysis showed that ECL-labeled probe for PI- I gene was
hybridized to the expected amplified genomic DNA fragment of about 500 bp from transgenic flowering cabbage.
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Figure 1. Structure of the binary vector pGA 875. Abbreviations used
are . Pnos: nopaline synthase promoter, NPT [ . neomycin
phosphotransferase type 1, Thos: polyadenylation signal of the
nopaline synthase gene, CaMV35S: 355 promoter of cauliflower
mosaic virus, P]-I: coding region of the proteinase inhibitor- [
¢DNA of tomato, RB: T-DNA right border, LB: T-DNA left
border.
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Figure 2. Effect of pH on shoot regeneration from cotyledon(left)
and hypocotyl(right) cultures of B. oleracea var. acephala on
cocultivtion medium.
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Figure 3. Effect of AgNO3 concentration on shoot regeneration from
cotyledon(left) and hypocotyl(right) cultures of B. oleracea var.
acephala on Km selection medium.
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Figure 4. Shoot regeneration from cotyledonary petiole and
hypocotyl explants of B. oleracea cocultivated with A. tumefaciens.
A: plant regeneration from cotyledonary petioles on slection
medium, B: plant regeneration from hypocotyls on selection
medium, C: shoot development on selection medium, D: shoot
cultured on rooting medium with 10 mg/L kanamycin for 3 weeks,
E: transgenic plant on pot.

Figure 5. Leaf disc assay of transgenic plant and normal plant on
shooting media contaiming 30 mg/L kanamycin. The photograph
was taken after 3 weeks of culture. A. control plant, N:
nontransgenic plant, T transgenic plant.
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Table 1. Transformation frequency from cotyledon and hypocotyl
cultures of B. oleracea var. acephala using Agrobacterium
tumefaciens.

Transformed Transformation
Esxplant explants/total NPT shoots frequency™
explants (%) (%)
Cotyledons 15/334 (45) 10 30
Hypocotyl 23/360 (64) 17 47

*Conservative estimate of transformation frequency based on leaf disc assay.
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Figure 6. Agarose gel electrophoresis (A) and Southern blot analysis
(B) of PCR amplification products. m: marker, lane 1: amplified
product from plasmid pGA 875 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 pGA 875. The arrow indicates approximately 473
bp of amplified PI- 1 product.
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