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ABSTRACT This study was carried out to investigate the expression pattemns of foreign gene that controlled by
tuber-specific patatin promoter in transgenic potatoes. Potato leaf disc cultured in vitro were transformed by the
Agrobacterium strain LBA4404 containing pBl121 or pATGUS from potato cv. Desiree. In order to select the
transgenic lines, gene-specific primers deduced from the NPTl were synthesized and used for polymerase chain
reaction. The down part of the putative transgenic potatoes was transplanted weekly onto sucrose-enriched medium
to accelerate the microtuber formation. RNA gel blot analysis was performed on the total RNAs obtained from tuber
that had been harvested at a week interval. Also, histochemical assay was observed in the explants transformed
with either pBI121 or pATGUS. Results showed that the transgenic plant containing pATGUS expressed GUS
transcripts mainly at the tuber, not in stem, with the highest expression level in 5 weeks-grown microtubers. In
contrast to pATGUS plants, the transformed plants with pBl121 showed an equal expression pattern throughout the
whole developing stages. Consistent with RNA gel blot analysis, histochemical GUS staining and enzyme activity
exhibited pATGUS transcripts were at the highest level in 5 weeks cultures. From these results, we suggest that the
best stage to analyze the foreign gene introduced by patatin promoter into potato plants is at 5 weeks cultures after
tuber formation.
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Figure 1. Schematic of gene constructs transferred to plants in
binary vectors. 5" NOS, NOS promoter; NPT [[, plant-selectable
kanamycin marker; 3’ NOS: NOS terminator. The constructs carry
the left and right borders of the transferred DNA that are
incorporated into the plant genomic DNA via Agrobacterium-
mediated transformation. pBI121 is encoded by the CaMV35S
promoter, while pATGUS is transcripted by the patatin promoter for
tuber-specific expression.
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Figure 2. A, Culture of leaf discs after co-cultivation with
Agrobacterium carrying pBI121 or pATGUS; B, Callus formation
and shoot induction at 2 weeks after transformation; C, Transgenic
plantlet formation; D, NPT [I detection in transgenic potato by PCR.
The fragment (700 bp) of NPT Il gene was amplified as shown by
an arrow. Lane M is a 1 kb DNA ladder (MBI Fermentas). P;
Positive control (reaction solution contained 1 ng construct pBI121]
DNA, N; Negative contro! (untransformed potato plant DNA), 1-5;
Independent transgenic potato lines containing pBI121, 6-11;
Independent transgenic potato lines containing pATGUS.
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Figure 3. Microtuberization culture system for the sampling of the
potato tissues along the tuber developing stage. Each number
represents various developmental stages 0; potato shoots for
microtuberization conditions, 1; stolon formation after 1 week
culture, 3-5; development of microtuber, 6-8; maturation of
microtuber.
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Figure 4. Expression analysis of transgenic potatoes. A, Tubers were
obtained from the regenerated plants grown on microtuberization
medium at O day and days after 2, 3, 4, 5 and 8 weeks cultures; B,
RNA gel blot analysis of transgenic plants transformed with pBI121
and pATGUS; C, Histochemical GUS assay in different stages of
stably transformed micotuber. Tuber slices were prepared from the
plants shown in (A), and incubated in the GUS working solution.
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Figure 5. Comparison of GUS activity in different developmental

stages of transgenic potato microtuber containing pBIi21 or

pATGUS. Each numbers of culture periods represents, 0; potato

shoots transferred to microtuberization conditions, 1; stolon

formation after 1 week culture, 3-5; development of microtuber, 8;
maturation of microtuber.
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