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ABSTRACT We have developed a homemade particle inflow gun (PIG) system which has simple operation
method, low price and high gene introduction efficiency into rice callus. Rice callus were inflowed with gold particles
containing DNA of a plasmid, plG121Hm, harboring intron GUS (8-glucuronidase) gene, NPTIl gene and HPT gene.
For optimal GUS transient expression, the effects of parameters on DNA delivery efficiency of the PIG system was
investigated by scoring transient GUS expression. The highest number of blue spots was observed at 16 mM of
spermidine and 1.5 M of calcium chloride, respectively. And the amount of gold particles required for the best GUS
expression was 2 mg. Optimum GUS transient expression was observed at target distance of 12 em and helium
pressure of 3.5 bar (50 psi). Gene introduction efficiency of the PIG system was observed almost similar to that of
the Biolistic Gun (Bio-Rad Company). Since PIG system is simple to operate and one doesn’t need disposable
accessaries, the PIG system can be easily applied to various replication experiments.
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Figure 2. Schematic diagram of a part of the T-DNA region of
transformation vector pIG121Hm. KmR gene for kanamycin
resistance; 35S-PRO, CaM V35S promoter; Intron the first intron of
the castor bean catalase gene; GUS, -glucuronidase gene; NOS-
TER, 3 signal of nopaline synthase; HPT gene for hygromycin
phosphotransferse.

Figure 1. A homemade Particie Inflow Gun system. A: The external appearances of Particle Inflow Gun, A-1: External appearances of holder.
A-2: Cross-section of holder, B: Control box, C: Vacuum pump, D: Helium gas.
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Figure 3. Effect of different DNA delivery parameters on transient GUS expression. A: Amount of gold particles, B: Spermidine
concentration, C: Calcium chloride concentration, D: Helium pressures and shoting distance. Bars indicate the standard error.

Figure 4. Optimal transient GUS expression in rice callus
bombarded under different DNA delivery conditions. A: Amount of
gold particle (2 mg), B: Spermidine concentration (16 mM), C:
Calcium chloride concentration (1.5 M), D: Helium pressure (3.5
bar) and shoting distance (12 cm). Scale bars represent 1mm.
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