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Factors Influencing Agrobacterium-Mediated Transformation

Efficiency in Perennial Ryegrass
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ABSTRACT

A system for the production of transgenic plants has been developed for perennial ryegrass (Lolium
perenne L.) via Agrobacterium-mediated transformation. Included in this study were two factors which may
affect the gene transfer efficiency: concentrations of acetosyringone (AS, 0 to 300 uM), and co-culture
period (1 to 7 days). Both factors were very important to achieve high efficiency gene transformation in
the perennial ryegrass. The highest transformation efficiency was obtained when embryogenic calli were
inoculated with Agrobacterium in the presence of 100 uM AS with the culture medium for 5 days.

Phosphinothricin resistant calli were developed with into complete plants.

GUS histochemical assay,

polymerase chain reaction (PCR) and Northern blot analysis of transgenic plants demonstrated that
transgenes were integrated into the genome of perennial ryegrass. Using this protocol, it was possible to

obtain transformants efficiently for further study.
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Fig. 1. Linear map of the T-DNA of the
pCAMBIA3301 construct for perennial
ryegrass transformation. 35S, Cauli-
flower mosaic virus (CaMV) 35S promoter;

T35S, CaMV35S terminator; TNOS,
Nopaline synthase terminator; bar,
bialaphos resistance gene; Intron-

GUS, B-glucuronidase.
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Table 1. Effect of acetosyringone concentration on transient GUS expression in seed-derived
calli of perennial ryegrass

Acetosyringone No. of calli No. of calli with Proportion of calli with
(uM) infected GUS stain* GUS stain (%)
0 44 8 18.2
100 60 20 333
200 60 19 279
300 60 13 21.6

* Histochemical GUS

activity in scutellum-derived embryogenic callus 5 days

—167-

after co-cultivation.



Lee et al.: Agrobacterium-Mediated Transformation of Perennial Ryegrass

g F23 gglorh.
olg} o] 3Ry AZFQ| Agrobacteriums
43 FAAZ glolA ASE HIMgto A
AAANTEE SN dl= E HAF (Lee
5, 20009 eAt=12kA (Lee 5, 2006) S}
2 3 AEME s v glvk

N
> oH

eyl solzekie] FANH A 2o
Agrobacteriume HET F FEeF 717t
wE HAAR 58 AolE A Ade
Table 29} 7t} Agrobacterium 2.3 FFG A7)
0 FEALY £ 29129 Gus 2
st FAAITEL 183%%

Feb 7% 317%Y &S
s 41.7%E 7P =2 3

Yepglal 2y 797 3F
20%2] E&E dehdidel &,
o] 5UA) 77}74* 7|7ke] HojA
SEL%C’]%P RS M B
‘]~— ¥ veEpgich
717ko] 7 ol AAselle A2
Aste] Ik f‘i]E«] vlgol ¥

Ql3te] GUS BAQAA 7} A3}

2 ARsgch
} o] ZEbge] 4-snA 27}
AR5e GRAT 50| MG o7t B
H2AF (Kim 5, 2004), 5 (Santarem 5, 1998)
SolAx 23 b glck

%

o
Hu Lt
-
e
< o

#
W

s

o,
offt ;3L
i
of
£
OO

2

A ol
=
4o e o ©
e e T
%
o
LI Y
é W e
o2

e
O o k‘Di'
5 oﬂ
i of

o
==
[+

>
R e N
ol rff b —
to
ﬂ
A3
n

0%
[
2 X

Wl ol L off
=

o 0 % ok

o o (& o

A‘L%Er
o
m

Selel elolaeks A5EAZYE G019
8] X (Fig. 2A)E Agrobacterium2.3 73 A7

et F AR AFE GUS(B-
glucuronidase) A F g Ax ¥4

kel

Meja FEAow QS Fig

2B). E3F 10 mg/Le] PPT7} A 7t=) Adwdaj =)o
A ArE]e] ARstE FAAZ A1EAS GUS

Fig. 2.

Transformation of perennial ryegrass
by Agrobacterium tumefaciens. A.
Embryonic callus induced from mature
seed culture; B. Transient GUS expres-
sion in perennial ryegrass callus after
5 days of co-cultivation with Agrobac-
terium; C. Regeneration of plants
stably expressing GUS after 4 weeks
of selection; D. Rooting of regene-
rated plants; E. Transgenic plants
growing in the greenhouse.

Table 2. Effect of co-culture period on GUS expression in seed-derived callus of perennial

ryegrass
Co-culture (days) N(i)r.lfggtgglli No. of casltl?im:’vith GUS Wﬁg)%ggnstgifnc;% .
1 60 11 18.3
3 60 19 31.7
5 60 25 41.7
7 60 12 20.0
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Fig. 3. PCR analysis of transgenic and wild-
type perennial ryegrass. The expected
fragment was 448 bp in size. Mw: 1
kb molecular markers; P: pCAMBIA
3301 vector DNA as positive; NT;
DNA from wild-type; 1-10: DNA from
independent transgenic lines 1-10.
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Fig. 4. Northern analysis of transgenic and
non-transgenic  perennial  ryegrass.
NT: RNA from wild-type; 1-8: indepen-
dent transgenic lines 1-8.
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