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Abstract Rice is one of the most important cereal crops as
a model plant for functional genomics of monocotyledons
and usually transformed using Agrobacterium tumefaciens.
However, the transformation’s process using previous
method is still time consuming and uneconomical, low
efficiency. In this study, we established a new method by
modifying the general Agrobacterium protocol especially in
the infection and co-cultivation, 4grobacterium elimination,
infected calli’s selection steps using liquid media. We
directly inoculated Agrobacterium containing a ZjLsL gene
under the control of constitutive promoter into the 1- to
3-week-old rice calli derived from mature seeds. After 3
days of co-cultivation, the infected calli were transferred
onto liquid media of Agrobacterium elimination and calli’s
selection for 3 days. The calli were transferred to calli’s
growth solid media for 14 days and then the calli transferred
to shoot induction and root induction media. Putative
transformants were initially selected on the medium containing
phosphinothricin, and the PAT protein verified by PAT strip
test. This method in this study would lead to reduction of
substantial labor and time to generate transgenic plants.
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Table 1 Composition of the media used for rice transformation

Step Composition of medium
CIL: sucrose 30 g
callus induction N6 including Vitamin 3.98 g
solid medium
L-proline 2.878 g
casamino acid 0.3 g
myo-inositol 0.1 g
2,4-D 2 mg/L
gelrite 4 g
pH 5.8
IFCO: sucrose 30 g
i?:zic(‘;ior?leztilfmco-cultivation N6 including Vitamin 2 g (2 No)
L-glucose 10 g
casamino acid 0.3 g
2,4-D 2 mg/L
pH 54
AS (acetosyringone) 50 mg/L
CI-CP L sucrose 30 g
Agrobacterium eﬁmination N6 including Vitamin 3.98 g
and callus selection
liquid medium L-proline 2.878 g
casamino acid 0.3 g
myo-inositol 0.1 g
2,4-D 2 mg/L
pH 5.8
PPT 1 mg/L
cefotaxime 500 mg/L
CI-CP II: CI solid medium
cauus groyvth and selection PPT 5 mg/L
solid medium
cefotaxime 300 mg/L
SI-CP: sucrose 30 g
shqot indqction and selection MS including Vitamin 4.41 g
solid medium
D-sorbitol 30 g
casamino acid 2 g
myo-inositol 0.1 g
NAA 0.2 mg/L
kinetin 2 mg/L
gelrite 4 g
pH 5.8
PPT 4 mg/L
cefotaxime 250 mg/L
RI-CP: sucrose 30
roqt induc'tion and selection MS including Vitamin 27 (% MS)
solid medium
gelrite 4
pH 5.8
PPT 4 mg/L
cefotaxime 250 mg/L
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Fig. 1 T-DNA region of modified pCAMBIA 3300 with ZjLsL gene (A) and Agrobacterium colony PCR of ZjLsL gene (B). (A):
RB, right border; LB, left border; TP,TP promoter; ETP, TP promoter contained 2x 35S enhancer; bar, phosphinotricin acetyltransferase
gene coding region; CaMV35S polyA, CaMV 35S terminator; Nos poly-A, 4. tumefaciens nos gene terminator; ZjLsL, Zoysia japonica
Lateral suppressor-like (ZjLsL); Arrows indicate directions of transcription. (B): M, size marker; 1 - 4, colony PCR of ZjLsL gene
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Fig. 2 Production of transgenic rice with ZjLsL gene. (A): calli induced from mature seeds on callus induction medium; (B):
Agrobacterium infection and co-cutivation in IFCO liquid medium; (C): PPT-resistant calli during selection; (D): green spot of
PPT-resistant calli; (E): Shoot formation of PPT-resistant calli; (F): Rooted transgenic plantlets selected with PPT; (G): identification
of putative transformants (top) and PAT strip test of PAT protein verification (bottom). Top: PCR of ZjLsL gene using genomic DNA,

WT: wild-type plant; Z1-Z10: ZjLsL transgenic plants
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