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Plant Regeneration and Expression of Mouse Adenosine Deaminase
Gene in Transgenic Hot Pepper (Capsicum annuum L.) Plants
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The in vitro regeneration and genetic transformation systems in hot pepper (Capsicum aymnpn 1) have not been routinely
available, which has been a major limiting factor in the application of new genetic manipulations. An efficient procedure to
regenerate whole pepper plants and to generate transgenic plants expressing a foreign gene was established. A relatively
high frequency of plant regeneration was observed when hypocotyl and cotyledon explants were cultured on MS medium
supplemented with NAA 0.1 mg/L plus zeatin 2.0 mg/L or IBA 10.0 mg/L plus BAP 1.0 mg/L. Addition of AgNOs 5 M to
these media improved the regeneration frequency up to 8%. For plant transformation, hypocotyl and cotyledon explants of
hot pepper were precultured on shoot induction media without kanamycin added for 2 days, and then cocultured with
Agrobacterium tumefaciens pDY183 for 2 days. Putative transformants were obtained from selection media containing 100
mg/L kanamycin sulfate and 500 mg/L carbenicillin. Putatively selected transformants were confirmed by amplification of
selectable marker genes (ADA and NPT [') by polymerase chain reacion. Successful transcripts of ADA gene were
detected by Northern blot analysis. Enzyme activity of ADA was also examined by spectrophofometric analysis, and
expression of ADA gene in hot pepper suggests the potential application of ADA gene as a selectable marker in plants.
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Table 1. Regeneration frequency of hot pepper explants as influenced
by combinations of plant growth regulators.
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Table 2. AgNO3 effect on regeneration frequency of hot pepper
explants.

Growth regulators (mg/L) Regeneration frequency (%)

NAA O Zeatin 2.0 400
NAA 0l Zeatin 2.0 510
IAA 002 Zeatin 3.0 420
IBA 100 BAP 10 4.1
IAA 0.2 BAP 02 100

Concentration of AgNO3 Regeneration frequency (%)?

Figure 1. Regeneration scheme in hot pepper plants tansformed with
A. tumefaciens pDY183, A: Hpocotyl, B: Cotyledon: A-1, B-1:
Shoot emergency on selection medium. A-2B-2: Regenerated shoots
or buds under the microscope. A-3, B-3: Shoot elongation on the
selection medium.
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Figure 2. Amplification of (A) NPT gene and (B) ADA gene in
putative transgenic hot pepper plants by PCR (N: normal plant, 1-
14: putative transgenic plants).
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Figwe 3. Northem blot analysis of the ADA gene transeripts in
transformed plant lines. Total RNA (30 ug) was isolated from
cultured control (lane C) and transgenic plants (lanes 1-5). The
total RNA were run on a 1% agarose gel containing formaldehyde
and transferred to Nylon membrane. Transformant lanes probed
with DIG labelled ADA gene. The arrows point to the expected
ADA transcripts.
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Figure 4. ADA activity of transgenic plants (Capsicum annuum L.
cv Kalag-Kimjang 2) transformed with mouse adenosine deaminase
gene. (N: normal plant, 1-14: Putative transformants). Enzyme
assay and definition of unit activity are described in material and
methods.
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