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Transformation of Bottle Gourd Rootstock (Lagenaria siceraria
Standl.) using GFP gene
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ABSTRACT Bottle gourd (Lagenaria siceraria Standl.) has been used as a rootstock for the watermelon
cultivation because of better growth ability at low temperature and avoidance from contamination of the soil
disease. Since the genetic source for the elite rootstock is limited in nature, the genetic engineering method is
inevitable to develop new lines especially to obtain the functionally important or multi-disease resistant bottle
gourd. Recently, our lab has set up a successful system to transform the bottle gourd. In order to monitor the
transformation process, GFP gene is used. Cotyledons of the inbred line 9005, 9006 and G5 were used to
induce the shoot under the selection media with MS + 30 g/L sucrose + 3.0 mg/L BAP + 100 mg/L kanamycin
+ 500 mg/L cefotaxime + 0.5 mg/L AgNOs, pH 5.8. The shoot was developed from the cut side of the explants
after 3 weeks on the selection media. The shoot was incubated in the rooting media with 1/2 MS + 30 g/L
sucrose + 0.1 mg/L IAA + 50 mg/L kanamycin + 500 mg/L cefotaxime, pH 5.8 and moved to pot for
acclimation. Although the shoot development rate was depended on the genotype, the G5 was the best line to
be transformed. Monitoring GFP expression from the young shoot under microscope could make the selection
much easier to distinguish the transformed shoot from the non-transformed shoots.
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Figure 1. Diagram of pmGFP5-ER vector. RB: right border;
nos-P: nopaline synthase promoter; nos-T: nopaline synthase
terminator; npt II: neomycin phosphotransferase gene; 35S-P:
35S promoter; nos-T: nopaline synthase terminator; mGFP5-ER:
modified green fluorescent protein with ER targeting signal;
LB: left border.
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Figure 2. Shoot induction and plant regeneration from coty-
ledon explants of bottle gourd (Lagenaria siceraria Standl.)
transformed with Agrobacterium harboring pmGFP5-ER vector.
(A-B) Adventitious shoots were formed at the marginal region
of cotyledon explant after 4 weeks in culture on MS medium
with 3.0 mg/L. BAP. (C) Roots were developed afier 7 weeks
in culture on }4 MS medium with 0.1 mg/L 1AA. (D) The
plantlet was acclimatized and transferred to pot.
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Table 1. Shoot induction frequency on cultured cotyledon
explants of bottle gourd (Lagenaria siceraria Standl.) co-
cultured with Agrobacterium.

Number of Number of shoots GFP expression

Genotype explants (%) (%)
9005 125 0 (0.0) 0 (0.0)
9006 108 2 (1.9) 1 (0.9)
G5 122 5 (4.1) 1 (0.8)
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Figure 3. GFP expression in the shoot of bottle gourd
(Lagenaria siceraria Standl.) after transformation. Under
stereo (A, C) and fluorescence (B, D) microscope, the green
fluorescence of transformed shoot was identified (D).
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Figure 4. Agarose gel electrophoresis analysis of PCR products of the GFP gene in putative transformed shoots in bottle gourd
(Lagenaria siceraria Standl.). Lane M: 1kb ladder (Gibco BRL Co.); P: positive control (4dgrobacterium with pmGFP5-ER);, N:
negative control (non-transformed plant); Lane G5-3, 9006-1: transformed shoots.
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Figure 5. Southern analysis of genomic DNA prepared from
transgenic and non-transformed bottle gourd (Lagenaria
siceraria Standl.) leaves. Fifty pg of genomic DNA was di-
gested with the HindIll and Xba 1, electrophoresed in 0.8%
agarose gel, and blotted onto a membrane. The blot was
hybridized with 572 bp fragment of GFP as a probe. cont:
non-transformed; 3: transformed; The molecular weight markers
are shown on the left.
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