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Abstract Rice is the most important crop as a model plant
for functional genomics of monocotyledons. Rice is usually
transformed using Agrobacterium tumefaciens. However,
the transformation efficiency using previous method is still
low. In this study, we established a new method by
modifying the general Agrobacterium protocol especially in
the inoculation and co-cultivation step. We directly inoculated
Agrobacterium containing a CIPK15 gene under the control
of CaMV 35S promoter and NOS terminator in the
pCAM1300 vector into the pre-soaked seeds in N6D media
for 24 hours. After 7 days of culture at 25°C, calli were
formed on seeds cultured on the co-cultivation medium
containing an antioxidant compound (1 mM dithiothreitol)
and of Agrobacterium growth-inhibiting agent (3 mg/L
silver nitrate). We obtained 35 and 22 transgenic plants in
rice cultivars, Gopumbyeo and [lpumbyeo, with increase of
transformation efficiency by 30.4% and 22.6%, respectively
compared to the general transformation method. The new
method in this study would lead to reduction of substantial
labor and time to generate transgenic plants.
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Fig. 1 A vector map of pCAMBIA1300 with CIPK15 gene and hygromycin resistant gene used for plant transformation
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Fig. 2 Introduction of CIPK15 gene through Agrobacterium-mediated transformation (A) seed soaking in the N6D media; (B), (C)
inoculation; (D), (E) co-cultivation in 2N6-AS media; (F) callus growing in the 2N6-C media; (G), (H), and (I) shoot formation and
elongation; (J) and (K) root formation and elongation; (L) acclimatization
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Table 1 Composition of the media used for rice transformation

step Medium Composition
. N6 macro, micro salt, N6 vitamines, casamino acid 2,878mg/L, proline 500mg/L, sucrose 30
Seed soaking NéD g/L, gelrite 4.0g/L, 24-D 0, 1, 2, 3, 4 mg/L, pH 5.8
Agrobacterium AB buffer, salt, glucose 5g/L, Bacto-agar 15g/L, kanamycine 50mg/L, tetracycline 10mg/L,
AB-KT
growth pH 7.2
Agrobacterium M AA macro, micro salt, Amino acid stock, MS vitamins, iron stock, casamino acid 500mg/L,
infection sucrose 68.5 g/L, glucose 36g/L, acetosyringone 100uM/L, pH 5.2
o 2N6 medium, acetocyringne 100uM/L, glucose 10g/L, sucrose 30g/L, dithiothreitol 1mM,
Co-cultivation N6-AS  Gilver nitrate 3mg/L, gelrite Sg/L, 2.4-D 0, 1, 2, 3, 4 mg/L, pH 5.8
Selection of 2N6-C 2N6 medium, carbenicillin 400mg/L, gelrite 4g/L, 2,4-D 3mg/L, pH 5.8
transgenic calli 2N6-CH  2N6 medium, carbenicillin 400mg/L, hygromycin 50mg/L, gelrite 4g/L, 2,4-D 3mg/L, pH 5.8
Shoot formation SF MS macro, micro salt, MS vitamins, carbenicillin 400mg/L, NAA 1mg/L, Kinetine Smg/L,
sorbitol 30g/L, sucrose 30g/L, gelrite 4g/L, pH 5.8
Root formation RF MS macro, micro salt, MS vitamins, gelrite 3g/L, pH 5.8

Fig. 3 Callus induction of Gopumbyeo as affected by 2,4-D concentrations in N6D medium after 7 days of inoculation. The rate of callus
induction was highest at 3 mg/L, 2,4-D, 0, control (no 2,4-D); 1, 1 mg/L 2,4-D; 2, 2 mg/L 2,4-D; 3, 3 mg/L 2,4-D; 4, 4 mg/L 2,4-D
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Table 2 Percent of callus induction on two genotypes as affected by 2,4-D concentration after 7 days of inoculation. Data

(meantstandard deviation) were taken in 3 replicates

2,4-D concentration Gopum llpum
(mg/L) control CIPK15 control CIPK15
0 0 0 0 0
1 45.0+7.1 24.7+£5.8 252473 11.0+£9.9
2 50.0£11.3 27.3+4.2 52.9+2.4 19.2+6.9
3 36.6+6.1 32.2+10.2 42.1£5.3 34.5+1.4
4 23.4+7.7 27.5+2.2 45.0+4.0 10.7+4.2
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