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Abstract

The efficiency of two transformation methods, particle bombardment and Agrobacterium-mediated

transformation was compared using protocorm-like bodies (plbs) of two commercial cultivars of Dendrobium

orchid, Den. Sonia ‘BOM17’ and Den. Sonia ‘Earsakul’. The pCAMBIA1301 plasmid containing ,B—
glucuronidase (gus or uidA) as a reporter gene was used in both methods. The transient GUS expression
assay of putative transformed protocorm-like bodies (plbs) was conducted at 5 days after transformation to
determine the success of transformation events. For the case of particle bombardment method, the PDS-
1000/He (BioRad) particle gun with fixed parameters of 1.0 ym tungsten particle and gas pressure of 1,100 psi
were used in combination with two different target tissue distances of 6 and 9 cm. The results demonstrated
that, in two orchid cultivars tested, the target tissue distance of 6 cm had higher transient gus expression than
that of 9 cm. For Agrobacterium-mediated transformation, two A. tumefaciens strains, EHA 105 and AGL-1,
were tested. The results demonstrated that, regardless of orchid cultivar, both strains of bacteria could
transferred gus gene into orchid well with non-significant difference. However, the comparison between
transformation methods revealed that Agrobacterium-mediated transformation gave higher gene transfer
efficiency than using the particle bombardment. Considering the orchid cultivars, it was revealed that the
transformation efficiency in cv.‘Earsakul’ was significantly higher than in cv.'BOM17’ in both transformation
methods.

Keywords : Dendrobium Orchid, Particle bombardment, Agrobacterium-mediated transformation,

Transient expression, ,B—glucuronidase (qus)
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Table 1 The average percentage of blue stained plbs pieces of 2 Dendrobium orchid cultivars transformed by

particle bombardment and Agrobacterium-mediated transformation. The transient expression of GUS

reporter gene was determined by GUS histochemical assay at 5 days after transformation.

Percentage of blue stained plbs pieces

Particle bombardment Y

A. tumefaciens-mediated Y

Orchid cultivar Target tissue distance (cm) A. tumefaciens strain Average of
6 9 EHA 105  AGL-1 cultivar”
‘BOM 17 21.7ab 0.0b 55.0 b 428 b 299b
‘Earsakul’ 375a 15.0ab 80.0 a 90.0 a 55.6 a
Average 29.6 7.5 67.5 66.6
Average of method 18.5 67.0
F-test * * *

K Each of average value is an average of 4 replications each of 10 plbs pieces.

Mean values in the same column followed by common letter are not significant by different at the 5% level

of probability by DMRT.
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Table 2 The average number of blue spots on each plbs of two Dendrobium orchid cultivars transformed by

particle bombardment and Agrobacterium-mediated transformation. The transient expression of GUS

reporter gene was determined by GUS histochemical assay at 5 days after transformation.

Particle bombardment” A. tumefaciens-mediated” Average Y
Orchid
Target tissue distance (cm) A. tumefaciens strain
cultivar
6 9 EHA 105 AGL-1
0.3 0.0 2.14bc - | M.2¢c- 0.9b
‘BOM 17’ 3 3 “ B
i v -7 \ 2
B A @
- _
0.7 0.5 g 6.§a A 5.4ab 3.2a
N ! s
‘Earsakul’ 4y : :
» P ™ . -
\{"- - . -
Average 0.5 0.25 4.2 3.3
Average of 0.37 3.7
method
F-test ns *

Y Each of average value is an average of 4 replications each of 10 plbs pieces.

Mean values in the same column followed by common letter are not significant by different at the 5% level

of probability by DMRT.
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