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Indica rice cultivar IR64 is most recalcitrant to regenerate, which affects the transformation efficiency especdially when
mature seed-derived callus tissues are used as explants. Therefore, a simple, rapid and improved genetic transformation
protocol has been developed for the indica rice cultivar IR64 using Agrobacterium-mediated genetic transformation. With
different hormonal combination tested, the maximum callus induction was observed on MS medium supplemented with
25 mg/l 2,4-D and 0.15 mg/l BAP from the scutellum explants. Three weeks old scutellum derived callus explants were
immersed in Agrobacterium suspension (strain LBA4404, ODgy = 1.0) and co-cultured at 26 + 2°C in dark for 2 d. The
maximum transformation efficiency (12%) was achieved with infection of callus explants for 20 min along with use of
150 pm acetosyringone. The maximum plant regeneration was observed on MS medium supplemented with 3 mg/l BAP,
1 mg/l Kinetin and 0.5 mg/l NAA. The maximum root induction was observed on M5 medium along with 10 g/l glucose
and 20 g/l sucrose. The integration of the transgene in T1 transgenic plants was confirmed by polymerase chain reaction
and Southern blot analyses. The copy number of transgenes has been found to vary from 1 to 2 in transgenic plants. By
using this improved method we have successfully raised transgenic rice plants within 3 mo from seed inoculation to
plant regeneration.
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Figure 1. Effect of different concentrations of 24-D and BAP on callus induction. (A) Effect of 24-D concentrations (2.0, 25 and 3.0 mg/1) alone on callus
induction. (B) Effect of different concentrations of 2,4-D and BAP together on callus induction medium. (C) Comparison of different days of calli with
percentage of plants regenerated. In each case the experiments were replicated five times with 100 mature seeds as explants.




Figure 2. Different stages of callus induction from mature seed and plant regeneration in indica rice variety, IR64. (A) Mature seeds of IR64 in callus
induction medium for 20 d. (B) After 20 d of calli initiation. (C) Calli sub-cultured on fresh callus induction medium for 2 d. (D) Selection of transformed
calli on selection medium having hygromycin 50 mg/l. (E) The resistant calli in M5 regeneration medium. (F) Emerging shoot buds on regeneration
medium. (G) Sheots in rooting medium. (H) Hardening of plant in vermiculite. (l) Plants in soil.
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Figure 3. Molecular analysis of transgenic plants (T1). (A) Integration of the rice SUV3 gene (1.7 kb) in the genome of randomly selected putatively
transformed plants. Lane M Is 1 kb ladder. Lanes 1-3 are, rice transgenic lines (L1, L2, L3, respectively) showing the gene amplification by PCR with use of
gene specific forward and reverse primers. (B) PCR analysis of the transgenic (T1) lines by the use of promoter specific forward and gene specific reverse
primers. Lane M is 1 kb ladder. Lanes 1-3 are, rice transgenic lines (L1, L2, L3, respectively) showing the required amplification (22 kb). (C) Southern blot
analysis of T1 plants obtained from Agrobacterium-mediated transformation of rice variety IR64. Lanes 1-3 are the 3 transgenic lines (L1, L2, L3). Lane UD
is the undigested DNA of transgenic line (L1). Lane WT is the genomic DNA from wild type rice plant. (D) Structure of T-DNA region of pCAMBIA1301
containing SUV3 gene (1.7 kb) in MCS region with CaMV355 promoter and poly A terminator (pCAMBIA1301-5UV3).




Table 2. The effect of concentration of acetosyringone and co-cultivation
period on transformation efficiency.

Time(min) Concentration of % of plants regenerated

acetosyringone(pum) meant5E*

100 3362017

: 150 41240.11
200 4374065

100 50640.21

L 150 537+0.40
200 62140.32

100 633+0.51

13 150 720+0.65
200 7 06+0.60

100 874+0.72

. 150 1143031
200 9444043

*Data represent MeantSE of five replicates.



