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Factors Influencing Efficient Agrobacterium-mediated
Transformation of Panicum spp.

Mi-Suk Seo1’2, Manabu Takahara® and Tadashi Takamizo®

ABSTRACT

Molecular techniques such as genetic transformation are powerful tools that can be used for the genetic
modification of warm-season grasses. The P. meyerianum with high regeneration ability was used for
establishing an Agrobacterium-mediated transformation system. We investigated various factors affecting
Agrobacterium infection by examining GUS gene expression of pCAMBIA1304 vector. Among various
concentration of acetosyringone and betaine tested for inoculation and co-cultivation, 10 mg/L acetosyringone
and 60 mg/L betaine resulted in the highest transformation frequency in terms of GUS expression. The
calli of 4 species of Panicum spp. with excellent tissue culture response were inoculated with
Agrobacterium under the optimal infection conditions. The high activity of GUS gene was observed in all
species and hygromycin-resistant calli expressing GFP were obtained in P. meyerianum, P. longijubatum, P.
stapfianum and guineagrass Noh-PL1. Co-cultivated calli were transferred onto the selection medium
containing hygromycin, and the hygromycin resistant calli were selected after 3 months. Hygromycin-
resistant plantlets were then successfully regenerated from the calli and grown in a greenhouse. We
confirmed stable insertion of /Apf gene among the hygromycin-resistant plantlets of P. meyerianum by PCR

analysis.

(Key words : Agrobacterium, Acetosyringone, Betaine, Panicum spp.)
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Fig. 1. Schematic diagram of part of the T-DNA region of vector pCAMBIA1304. RB, Right
border; LB, Left border; 35S PRO, Cauliflower mosaic virus (CaMV) 35S promoter;

HPT, hygromycin phosphotransferase; GFP, Green fluorescent protein;

GUS, B-

glucuronidase; T Nos, Nopaline synthase terminator.
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Table 1. Effect of acetosyringone on trans-
ient GUS expression in mature
seed-derived calli of P. meyerianum

Acetosyringone No. of blue spots/
(mg/L) 1000 mg calli
0 104.34+ 3.86
10 187.82+12.47
30 126.81+ 5.47
50 108.21+ 4.87
100 93.88+ 5.36

Calli were co-cultured for 3 days at 28°C in the
dark. Data showing the mean = standard error from
three independent experiments.
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= 488

0

g 30 |

=
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Betaine (mg/L)
g. 2. The effect of betaine on GUS gene
expression in calli of P. meyerianum.
Calli were cultured on co-cultivation
medium containing 10 mg/L aceto-
syringone for 3 days in the dark.
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Table 2. Transient expression of GUS gene
of Panicum spp. by optimal
transformation conditions for Agrobac-
terium infection

No. of blue spots/

Panicum species  Cultivar 1000 mg calli

P. maximum Natsukaze 471.7
Noh-PL1 258.5

P. meyerianum — 283.4

P. stapfianum — 212.5

P. longijubatum - 563.3

Calli were immersed in the bacterial suspension for
5 min and then transferred to a co-culture medium
MS medium with 4 mg/L 2,4-D, 10 g/L glucose, 10
mg/L acetosyringone, and 60 mg/L betaine, pH 5.2).
The calli were cultured for 3 days at 28°C in the
dark.
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Fig. 3. Observation of GUS (A-F) and GFP (G-K) expression in Panicum spp. All calli were
co-cultivated by optimal transformation conditions as described in Materials and
Methods sections. A and G: nontransgenic callus of P. meyerianum, B and H: P.
longijubatum, C and |. P. stapfianum, D, J and L: P. meyerianum, E and K:
Guineagrass (P. maximum) c¢v. Noh-PL1, F: Guineagrass cv. Natsukaze. L:
Hygromycin-resistant shoot regenerated from callus of P. meyerianum.
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Fig. 4. Detection of the hpt gene by PCR
. analysis in hygromycin-resistant plants
el =2k of P. meyerianum (T1-T4). M, Molecular
marker (1 kb); P, plasmid DNA; C,
nontransgenic plant.
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