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Several Factors Affecting Transformation Efficiency of Tall Fescue

Jin-Soo Kim, Sang-Hoon Lee and Byung-Hyun Lee'
Division of Applied Life Science, Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT : A system for the production of transgenic
plants has been developed for tall fescue (Festuca arundi-
macea Schreb.) via Agrobacterium-mediated transforma-
tien of mature seed-derived embryogenic callus. Seed-
derived calli were infected and co-cultured with Agrobac-
terium EHA101 carrying standard binary vector
pIG121Hm encoding the hygromycin phosphotransferase
(HPT), neomycin phosphotransferase II (NPTII) and
imtron-containing B-glucuronidase (intron-GUS) genes in
the T-DNA region. The effects of several factors on trans-
formation and the expression of the GUS gene were inves-
tigated. Inclusion of 200 pM acetosyringone (AS) in
inoculation and co-culture media lead to a increase in sta-
ble transformation efficiency. Transformation efficiency
was increased when embryogenic calli were co-cultured
for 5 days on the co-culture medium. The highest transfor-
mation efficiency was obtained when embryogenic calli
were inoculated with Agrobacterium in the presence of
0.1% Tween20 and 200 pM AS. Hygromycin resistant
calli were developed into complete plants via somatic
embryogenesis. GUS histochemical assay and Southern
blot analysis of transgenic plants demonstrated that trans-
genes were successfully integrated into the genome of tall
fescue.

Keywords: Agrobacterium, forage crop, tall fescue, transgenic
forage
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Table 1. Effect of acetosyringone on GUS expression in seed-
derived callus of Festuca arundinacea Schreb.

Number No. of calli Proportion of
Cultivar  AcEfosyringone” of calli with GUS calli with GUS

tested stain stain (%)
Hoku - 150 31026 207+184
okuryo + 150  573+85 382x57°
Caiun - 150 25332 169+2.1¢

Y + 150  37.7£55 25.1+37
Kentucky- - 150 523+46 349+3.1°
31 + 150 98761 658=+4.1°

Values represent the mean+SD of three independent experiments.
"~ and + denote the absence and presence of 200 pM
acetosyringone, respectively, in both the inoculation and co-culture
media.
*Different letters (a, b, ¢, d) indicate significant differences at
P<0.05.
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Table 2. Effect of co-culture period on GUS expression in seed-
derived callus of Festuca arundinacea Schreb. cv.

Kentucky-31.
Co-culture  Number of No. of calli with Pro.pomon of
(days) calli tested GUS stain calli with G}J S
) stain (%)’
1 150 27.7+32 185214
3 150 56.7 6.5 37.8+4.3°
5 150 101.0+7.8 673 52"
7 150 81374 542 +49°
9 150 737 5.1 49.1+34°

Values represent the mean+SD of three independent experiments.
Both the inoculation and co-culture media were supplemented
with 200 uM acetosyringone.

Different letters (a, b, ¢, d) indicate significant differences at
P<0.05.
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WAl Aote] HAkEE AEL] vigo] ko o2 ¢l
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Tween202| s=0 B HAEAME §82| X0|

EH 2] Al f B2 FARAF oA H
o] 2/ AHTAAR] Tween209] H7IEHE 2ATsH] 98l
Agrobacterium 7FE A FE AN Tween202 =T 7}
g So] FHAZN T &S FAE A= Table 33 Zoh A
HAH O R = Tween20e H7IEN & BE AHFolA FAHE
BE&o] F7HEHIATE Tween20E& H71IFA] ZE%e AHfole
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Table 3. Effect of Tween20 in the inoculation medium on GUS
expression in seed-derived callus of Festuca arundinacea
Schreb. cv. Kentucky-31.

Proportion of

T 0 : i wi PY
" e S el i GUS
stain (%)
0 150 98.7+3.8 65.8 £2.5°
0.01 150 1047 +7.0 69.8 +4.7°
0.1 150 1360+ 6.6 90.7 + 4.4°
1 150 1250+ 11.0 83.3 7.3

Values represent the mean+SD of three independent experiments.
Both the inoculation and co-culture media were supplemented
with 200 UM acetosyringone.

"Different letters (a, b) indicate significant differences at P<0.05.
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ATt 0|28 Tween208] A7}a8= Tween209 95 2]
AE FH 24T & Q¥ TDNA2 HolE Asjsk= &
1E0] a5 o2 AARHAY, AEAZHY B8 AHo
MM ] Agrobacteriume] §-2=710 & o2 JHNE
22X TDNAZ} HEAER Holse Z1E &olsh 3= A
o7 Algdct ol 7o) AUBAAE Agrobacterium LS
Al FrrelEezA dAAS 582 F/HIZ A
(Cheng et al., 1997; Wu et al, 2003)3 3]oFAl 2 (Suzuki
& Nakano, 2002) 5 M= H3¥ u} Qlojx] & Ao 4
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Fig. 1. Production of transgenic tall fescue plants. A, An
embryogenic callus showing transient expression of the
GUS gene. B, Hygromycin resistant calli showing GUS
gene expression. C, GUS histochemical assay in transgenic
plant. D, Transgenic plants in the rooting medium
containing 50 mg/L hygromycin.

| x]oflA] Atohde AAE GUS FAo= RIS A3 =
2 s JAFATHFg. 1B). AEuiAlolA Hm WL 7t
AHA AslE FHEAZ AEAE GUS FAAke] BHE o

S AP0 E RAlsl B A3 AEA Y BE 23R

o g dAEo} AgrobacteriumBol 23] EH AL
How PYAAL =HAFS I & UATHFig. 1C, D).
H Fig. 20 JeERd upel Zo] FFAF/ A EA Y
genomelol pIGI21Hm &EWE7l 7EX= T-DNA F<o]
EUHAEAE FRIs] 93] A AME FAAS
259 doZHE genomic DNAS E23}4] Southern
blot #4& HAlsle] £ Az vFEAE AEA NS hpr
probe(Fig. 2A)9} A= DNA @S 3IE = gldlont
(Fig. 2B, lane 1), 32 EAIMT VRN Do) F
ol T-DNAZF 1 copy¥] =HHUS 1 -+ AUATH(Fig.
2B, lanes 2-5).

A7 Bl 27e] F2A8e YPHAE 0|83 PEGH
o olg Z(Kaui et al, 1999} particle bombardment oIl
o}3k Ao| hRE-o|H (Cho er al., 2000), 7P eFg = ¢l Hby
o2 AHRA Agrobacteriums ©)-8-3 FAHS0] Bettany et
al. (20020 ojsf) Fol RuHAT} a2 o]Ee oj&ut
super binary vectord] pTOK233 THHEE AME-siEy ©]
E Agrobacterium® FIEEE S7MA717] H3] Komari &
H(Komari, 1990)2% &&= A& virB, virC 2 virG
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Fig. 2. Southern blot analysis of the hpt gene in transgenic tall
fescue plants. A, T-DNA region of piG121Hm expression
vector. The bold bar indicates the region of the probe used
for Southern blot analysis. H, HindIIl. 35S, 35S promoter
of CaMV. int-GUS, Intron-containing GUS gene. HPT,
Hygromycin resistance gene. B, Southern blot analysis of
the Apt gene. Lane 1, Non-transgenic plants. Lanes 2-5,
Transgenic plants.
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ARE 7HRISEA 50kb o )¢ AEA HYEE o]
33tk 22U o] HEUE f8-73AE =Yshe 3PS
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