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Effect of Acetosyringone and Variety on Transformation of

Orchardgrass
Ki-Won Lee, Sang-Hoon Lee, Dong-Gi Lee, Do-Hyun Kim and Byung-Hyun Lee

ABSTRACT

Effects of acetosyringone and on Agrobacterium-mediated transformation of orchardgrass were
investigated. Embryogenic calli induced from 3 varieties, Frontier, Potomac and Roughrider, were infected
and co-cultured with Agrobacterium EHA101 carrying standard binary vector pIG121Hm encoding the
hygromycin phosphotransferase (HPT), neomycin phosphotransferase II (NPTII) and intron-containing [-
glucuronidase (intron-GUS) genes in the T-DNA region. The effects of varieties and acetosyringone (AS)
concentrations on transformation and the expression of the GUS gene were investigated. Inclusion of 200 uM
AS in inoculation and co-cultivation media lead to a significant increase in stable transformation efficiency.
Hygromycin resistant calli were developed into complete plants via somatic embryogenesis. GUS
histochemical assay and PCR analysis of transgenic plants demonstrated that transgenes were integrated into
the genome of orchardgrass.

(Key words : Agrobacterium, Orchradgrass, Transformation)
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Table 1. Effect of acetosyringone on the transformation efficiency of orchardgrass

AS (uM)° No.t e(s)tfegalli Noc.} Sg csz;llllln ev:;ith Calli Wit(}(l%)GPS spots
0 150 267 + 3.8 17.8 £ 2.8
100 150 96.2 £ 3.5 64.1 + 4.4
200 150 107.0 £ 2.5 71.3 £ 5.6
300 150 842 + 44 56.1 = 3.9
500 150 776 £ 5.6 517 £ 24

* Embryogenic calli were used for co-cultivation with each Agrobacterium strain for 5 days.
® Values represent the mean + standard deviation (SD) of three independent co-cultivation experiments.

Table 2. Effect of varieties on transformation efficiency in seed-derived callus of orchardgrass

Number of calli

No. of calli with Calli with GUS spots

Varieties AS fested GUS stained (%)"
- 150 523 + 3.6 349 + 3.1
Roughrider
+ 150 88.7 + 3.1 59.1 £ 4.1
- 150 253 £ 42 109 + 2.1
Potomac
+ 150 377 £ 25 15.1 £ 3.7
— 150 31.0 £ 3.6 20.7 + 3.8
Frontier
+ 150 673 £ 8.5 449 £ 5.7

a

co-culture media.

— and + denote the absence and presence of 200 uM acetosyringone, respectively, in both the inoculation and

® Values represent the mean =+ standard deviation (SD) of three independent experiments.
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Fig. 2. PCR analysis for detecting GUS
gene in transgenic orchardgrass
plants. Lane 1, Molecular mark.
lane 2, wild type, lane 3, plasmid
DNA, lane 4-10, transgenic plant.

—196—



Lee et al.:

V. &2 of

o
[

(o3
A
>
l‘ﬁ

O

1S B AEFT A=Y
N 2RO R Agrobacteriums ©)8-3t
g AAE 3 2=
e A AE standard
binary vectord! pIGI21HmE I Sl&
Agrobacteriums o] 431 ZFGAA] F FE)
oFste] FAAZ AFL Agrobacteriums ©)5-
g FAAZ gloA Fad AR AgIE
AS A7het A= s FFol ue Al
FAAY 5§ #o)E GUS FAA] ¢3iA
=2 Ak ‘Roughricer’ T JRAA%
&0 7P 53901, Agrobacterium 73
lofl iAo} ZEulokul Rl 200 uM2] AS
A7 F9s o AR Zgo] S8

Aoz yepgth 50 mgL2] hygromycin®]
ZH Al R]efl A Aepde Az N-E
A AEA7} AR} =3en oF A
SAle) ik GUS 947 PCR AL A4
A3} w@dE o] T-DNA o] PAA3
Aol genomed) ATALR E815REE
g 4 313t
2 A7E %
Al2El 3?1'73

Mlkls

28] )

A%EA

>

> o& o rtr m\m

o ok
N

[

jut—2

V. A At

nlo] @ TR12141 8]
Zol=, ol 2k

VI oI & & ©

1. Bajaj, S.Y., J. Ran, G. Phillips, S. Kulrajathevan,
DXK. Pal, C. Elborough and S. Puthigae. 2006. A
high  throughput

Agrobacterium  tumefaciens-

10.

—-197-

. Bettany, JE., SlI.

. Jefferson, R.A.

Factors Affecting Orchardgrass Transformation

mediated transformation method for functional
genomics of perennial ryegrass (Lolium perenne
L.). Plant Cell Rep. 25:651-659.

Dalton, E. Timms, B.
Manderyck, M.S. Dhanoa and P. Morris. 2003.
Agrobacterium tumefaciens-mediated transformation
of Festuca arundin acea (Schreb.) and Lolium

multiflorum (Lam.). Plant Cell Rep. 21:437-444.

. Chm, C.C., CS. Wang, C.C. Sun, C. Hsu, KC.

Yin, C.Y. Chu and F. Y. Bi. 1975. Establishment
of an efficient medium for anther culture of rice
through comp arative experiments on the nitrogen
sources. Scienta Sinic. 18:659-668.

. Dalton, S.J., AJE. Bettany, E. Timms and P.
Morris.  1999. Co-transformed, diploid Lolium-
perenne,  Lolium  multiflorum  and  Lolium

temulentum  plants
bombardment. Plant Cell Rep. 18:721-726.

produced by microprojectile

. Dong. S. and R. Qu. 2005. High efficiency

transformation of tall fescue with Agrobacterium
tumefaciens. Plant Sci. 168:1453-1458.

. Hiei, Y., S. Ohta, T. Komariand and T. Kumasiro.

1994, Efficient transformation of rice mediated by
analysis of the
boundaries of the T-DNA. Plant J. 6:271-282.

Agrobacterium and  sequence

. Ishida, Y., H. Saito, S. Ohta, Y. Hiei, T. Komari,

and T. Kumashiro. 1996. High efficiency of
transformation of maize (Zea mays L.) mediated
by Agrobacterium Nature Biotech.

14:745-750.

tumefaciens.

1987. Assay chimeric genes in
plant: the GUS gene fusion system. Plant Mol
Biol. Rep. 5:387-405.

. Lee, S.-H., D.-G. Lee, H.-S. Woo and B.-H. Lee.

2004. Development of transgenic tall fescue plants
from mature seed-derive callus via Agrobacterium-
mediated transformation. Asian-Aust J Anim Sci.
17:1390 - 1394.

Lee, S-H, D.-G. Lee, H.-S. Woo, K.-W. Lee,
D.-H. Kim, S.-S. Kwak, J.-S. Kim, Hyegi. Kim,
Nagib Ahsan, M.S. Choi, J.-K. Yang and B.-H.
Lee. (2006). Production of transgenic orchardgrass



11

12.

13.

Lee et al.: Factors Affecting Orchardgrass Transformation

via Agrobacterium-mediated transformation of seed-

derived callus tissues. Plant Science. 171:408-
414.

McKersie, B.D. 1997. Improving forage production
systems using biotechnolgy. In: McKersie, B. D.
and Brown, D.C.W.(Eds),

17, CAB International,

Biotechnology in
Agriculture Series, No.
Wallingford, p. 3.

and F. Skoog. 1962. A revise

medium for rapid growth and bio assays with

Murashige, T.

tobacco tissue cultures. Physiol Plant. 15:473-497.
Spangenberg, G., Z.Y. Wang and Potrykus. 1998.
Biotechnology in forage and turf grass improve-

14.

—198-

Frankel etal.
appliedgenetics. Vol. 23. Springer Verlag. Heidel-
berg. pp. 192-221.

ment. Monographsontheoraticaland-

Usami, S.S., Morikawa, 1. Takabe and T.
Machida. 1987. Absence in monocotyledonous
plant so the diffusible plant factors inducing

T-DNA circularization and vir gene expression in
Agrobacterium. Mol. Gen. Genet. 209:221-226.

. Van, SE. and D.A. Sleper. 1996. Orchardgrass.

In: Moser, L. E. etal(eds), Cool-season for age
grasses. Vol 34. ASA. CSSA. and SSSA. Madison
WL pp. 503-534.



