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The use of cotyledonary-node explants in Agrobacterium tumefaciens-
mediated transformation of cucumber (Cucumis sativus L.)
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Abstract  Agrobacterium tumefaciens-mediated cotyle-
donary-node explants transformation was used to produce
transgenic cucumber. Cotyledonary-node explants of cucum-
ber (Cucumis sativus L. cv., Eunsung) were co-cultivated with
Agrobacterium strains (EHA101) containing the binary vector
(pPZP211) carrying with CaMV 35S promoter-nptll gene as
selectable marker gene and 35S promoter-DQ gene (unpub-
lished data) as target gene. The average of transformation effi-
ciency (4.01%) was obtained from three times experiments
and the maximum efficiency was shown at 5.97%. A total of
9 putative transgenic plants resistant to paromomycin were
produced from the cultures of cotyledonary-node explants
on selection medium. Among them, 6 transgenic plants showed
that the nptll gene integrated into each genome of cucumber
by Southern blot analysis.
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Fig. 1 T-DNA region of the binary pPZP211 vector harboring
nptll and DQ genes. The nptll genes were driven by cauliflower
mosaic virus 35S promoter. LB: left border, nptll: neomycin pho-
sphotransferase 1l gene, 35P: cauliflower mosaic virus 35S pro-
moter, RB: right border.
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Table 1 The efficiency (%) of Agrobacterium-mediated transformation using cotyledonary-node explants of cucumber (cv. Eunsung)
on selection medium amended with 100 mg/L. paromomycin and Southern blot analysis for putative transgenic plants

No. of cotyledonary node

No. of explants with

No. of plantlets No. of transgenic plants

Experiments explants inocula.ted with adventitious shoot resista.nt regenerated (%) confirmed by Sguthern
Agrobacterium to 10 mg/L paromomycin blot analysis

I 71 6 3 (4.22) 1

1T 67 11 4 (5.97) 3

1 86 5 2 (2.32) 2

Total 224 22 9 (4.01) 6
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Fig. 2 Plant regeneration from cotyledonary-node explants of cuc-
umber transformed with Agrobacterium containing nptll gene A:
Cotyledonary-node explants on co-cultivation medium. B,C: The
explants on selection medium supplemented with 100mg/L paro-
momycin for first 2 weeks. D: The explants with only node reg-
ion on selection medium after removing axillary bud. E: Shoots
induced from the node explants. F: Elongated shoots on elonga-
tion medium. G: Putative transgenic shoots on root induction
medium. H: Plants in greenhouse. I: Plants growing until matu-
rity. J: Harvested fruit (T))
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Fig. 3 Southern blot analysis of 7 transgenic cucumber carrying
nptll gene. Genomic DNA was digested with BamHI and hybri-
dized with 700bp nptll probe DNA labeled with **P-dCTP. P:
Plasmid vector (pPZP211) digested with BamHI; NC: Non-trans-
genic cucumber; 1: I-1, 2: II-1, 3: 1I-2, 4: 1I-3, 5: 1I-4, 6: 1II-1,
7: 1I-2.
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