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ABSTRACT

An efficient transformation system for the production of transgenic plants has becn developed for tall
fescue (Festuca arundinacea Schreb.) via Agrobacterium-mediated transformation of seed-derived callus.
From the point of morphogenetic capacity, three types of callus were selected. Higa frequency of plant
regeneration was obtained by selection of type I callus, and the plant regeneration frequency was 52.6%
when embryogenic callus were cultured on the regeneration medium. Supplementation of the media with 10
mg/L. AgNO; and 40 mg/L. cysteine enhanced frequencies of plant regeneration up tc 65.3%. The highest
transformation efficiency was also obtained when type II callus were inoculated with Adgrobacterium.
Southern blot analysis of PCR products of transgenic plants demonstrated that transgenes were successfully
integrated into the genome of tall fescue. Efficient regeneration system and transformation established in
this study will be useful for molecular breeding of tall fescue through genetic transforation.

(Key wonds : Agrobacterium, Forage crop, Regeneration, Tall fescue, transformation)

I. A E Az ulwad 2 A3 gk (Buckner 5, 1979).

e AFA 71ee] 25T o] mgo] A

Thdn) R ZE) 43 ulof= 3-8} (suminer. depression)S 2
arundinacea Schreb. );‘? Ex3 43R olfg1 277 3, o] ARl 7|FAo] %grq,
o, T, I T ol EFREL 53] 57 olFol AlRIMAIL FH38) At
Fozx  wol JPtEe] olgsm g Hie 59 DAHel Ul (Fieserst Vanzant,
(Buckner 5, 1979). & slAafE Aubst ok 2004). o]t @AL Bekily] s Adw

N}m
4
~~
g
~
N
8

i

$7 % SAMAE & Al ARAER e o B olaRe FAE HolnA 3
1% A Spol go, ok WA AEdx = AFA KTl g% A7 B A

AR BT ST LY T
* YA AT

Corresponding author : Byung-Hyun Lee, Major of Dairy Science, Division of Applied Life Science, College of

Agriculture & Life Science, Gyeongsang National University, Jinju 660-701, Korea
Tel : +82-55-751-5418, Fax :+82-55-751-5410, E-mail : hyun@gsnu.ac.kr

- 77—



Lee et al.. Factors Affecting Tall Fescue Transformation

I ok (Van Wik 5, 1993). A|&7kA] B

2soitl & slafe) sle fA4 £l o

g FAAe d¥AHHa T,

particle bombardment (Cho &, 1999)‘3@,0] o5

2ol}. Agorbacteriums ]%'\l’ k)

< 7P AR il aEAel ¥
=

B 39 sz A

m!,
o)
e
N

r
i)
> do i
o 1E

N
Ha o f

%ﬂ

H
A A} ‘:°‘°1| oJ%t BZHZBJT% i ls
Z At d37) go] A==l giok(Spangen-
berg 5, 1998). A|E7tA] xud B
2] Agrobacteriums ©]-8% A A3 (Bettany,
2003)9] E&S 3] woen opAzkx] HAA
3 AAZL Aoz Fysle] Al F A

Ao},
2 dTelMe & AEFY dgrobacteriums
olad HAABel slolA 1 T2 P 7
o)

L£2312) G sl AAFHcz FARIOZA
g FRARALES FYPstnA) sigict

\zl

. AHE 2 e

FAARE AT AEARRZE § 27
Kentucky-31 F%& AH-3kgich. Aelx /=5
A3 EAe] AT Lee $(2004)2 =l
F3te] AAE et FA= MS (Mura-
shigez} Skoog, 1962) A& 7]Z2o® 3= 7

2 FEA] (Lee 5, 2004)] x|Abst 3 <F
Aeoll A 6527t uekEle] A AE
o fx3 AHAE 5 mm 272 A
Aze AL FxuAeA AR 3F:7
Aufokste] AAg FAAZR FA A
gro A7 Je 9 Az 5L JES
3ty A 7HA] ypel B EFET oS, 44E A
EA &3k} Agrobacterium FFRel o] 83t

1992)3} -

- HOtE N wWE sieE s

A A7l EA Y aRE =AY ke
AgNO; ¥ L-cysteine% Z+Zk N6 (Chu 5, 1975)
MAE lEew sk AEINA (1 mel
2,4-D, 3mg/L BA, 1g/L casein hydrolysate, S00
3mg/L thiamine-HCl, 30 g/L
sucrose, 3 g/L Gelrite)oll =82 H7lslo] A
JHEAY] Wi wiekanE AR As
Aol AgE FAE AN o, 2
29 FE&F AEA Arstes 774 24t

shoiek

mg/LL  L-proline,

3. Agrobacterium tfjQt % iAol SHAXEt

PAHES 3 D= pIG121Hm (Hiei
5, 1945 ARt pIGI21Hm HEE 7}
A Agrobacterium strain EHA101& YEP <Hx)ju}
A2 28ColA s wiekste B4 F, 7]
Bz o2 200 pM acetosyringone (AS)o] A7}
% AEufx] (MS medium, 30g/L sucrose)ell

vODsoo=1.0°] Hx2 Hedt opke Aeae 7}

Qo olgelsich 44FAZYH F29 35
mm Z7]2] AHAE AgrobacteriumS HEA|
0 Al 1A1ZE ARAAA AR o,
-9 Agrobacteriums BT filter paper 9
A AlAsICE FEAIR AHAE Tl
Bz (MS medium, 3 mg/L 2,4-D, 200 uM AS,
500 mg/L L-proline, 30 g/ sucrose, 3 g/L Gelite)
of Al F 26CellA sUZ PAelR 5
% ok FTENYT ALs S00mglL
cefotaximeo] H7Fd FsudiAz AlAsl
Agrobacteriume A F ¥, postculture A] (MS
medium, 500 mg/L cefotaxime, 3 mg/L 2,4-D, 1
mg/l. BA, 1g/L casein hydrolysate, 500 mg/L
L-proline, 3 mg/L thiamine- HCl, 30 g/L sucrose,
3 g/L Gelrite)oll 797t vioksl et



Lee et al.: ‘Factors Affecting Tall Fescue Transformation

»
o

HeA e Ment AMEx HES

&k post-culture} B HEAE A
Wl A} (N6 medium, 250 mg/L cefotaxime, 25
mg/L hygromycin, 1mg/L 24-D, 3mg/L BA, 1
/L casein hydrolysate, 500 mg/L L-proline, 3
mg/L thiamine-HCIl, 30 g/L sucrose, 3 g/L Gelrite)
Ax 357t wioFste] hygromycin (Hm) A&
Boly Aeinkg AlLste] vhA] 50 mg/l Hm
o] A g AafAlel] &A 457 wioksle] A
ohd: AizNE AEAE AR
AE-zd AlEAE 50mg/L Hme| 37 12
MS Bl|A]7} Eogle wlidkHel &AE F, 45
Zb wfekste} A er Fefr) g Ao}
de ARE ADESte] potR o]Alste] 24l

o4 Alelsdek

GUS #AldAe  Jefferson (1987)2] HbHo
uel 57 FEulokst AAE o] g3t
PCR-Southern blot +4-2 & #|XF2] AAlSH
o Ao FHE] CTABY (Murray2} Thompson,
1980).2.2 genomic DNAE ¥-2slo] #4344
t}. PCR HF&-& pIG121HmS] GUS (B-glucuro-
nidase) -5 =F2] 5.AATTG-
ATCAGCGTTGGTGG-3'$}  anti-sense
5-GGTGTAGAGCATTACGCTGC-3'& AR8-3}%)
o9, Hm fAAH]
GATCAGCGTTGGTGG-3'$}  anti-sense  primer
5-GGTGTAGAGCATTACGCTGC-3'% AR2-3}od
At 35 PCR AHEE 0.8% agrose
gelellx]  A7dEd F
(Hybond-XL, Amersham)l] transfer A}7] ©h,

sense  primer

primer

sense primer S5-AATT-

nylon membrane

GUS % Hm FAAE primer® 3o} Lee 5

(2004)2] Hhg el £3}o] hybridization AlZic}.

I
-

m. 23

kl
f

1. WA typeol w2 X Estz e Aol

FTAZNE F523 AYLE SAAZ F oq)
Fgt Az, FAH A xigie] 3714 type9)
Ay 27} A= QI (Fig. 1). Type 1 X

[}

g ulgl o (Fig. 1A),
Yo7 ¢ AL
3t Aeje]™ (Fig. 1B), type
Agres e 277 B A
o

2 77t R819 (Fig 10).

Fig. 1. Three morphological types of callus
induction from mature seed culture
of tall fescue A, Type I (Yellowish

white and friable); B, Type I
(yellow-green and compact); C, Type
(Moist and non—co:mpact).
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Table 1. Effect of callus type on plant
regeneration from mature seed-
derived callus tissues of tall fescue

Callus No. of calli Plant
type transferred  regeneration (%)
Type 1 150 353
Type II 150 52.6
Type I 150 ) 9.3
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Fig. 2. Transient GUS expressidn in three
types of calli. A, Type 1 callus; B,
Type I callus; C, Type I calius.

Table 2. Effect of antinecrotic compounds on maturé seed culture of tall fescue

Antinecrotic compounds No. of seeds Callus induction No. of calli  Plant regeneration
transferred (%) transferred (%)
None 150 53.3 150 53.3
AgNO; 5 mg/L ' 150 54.6 150 56.0
AgNO; 10 mg/L 150 573 150 60.0
Cysteine 20 mg/L 150 56.0 150 553
Cysteine 40 mg/L 150 58.6 150 59.3
AgNO; 10 mg/L+ 150 60.0 ‘150 65.3

Cysteine 40 mg/L
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Table 3. Effect of callus types on GUS
expression in infected calli of tall

fescue
No. of calli Calli with
Cals - Namber of ™™ Gu
GUS stain  spots (%)
Type 1 150 23 15.3
Type I 150 87 58.0
Type I 150 6 4.0
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Fig. 3. Southern blot hybridization of PCR-
amplified DNA from hygromycin-
resistant tall fescue. A, GUS probe;
B, Hm probe. PCR products were
hybridized with GU!> and Hm genes
as probe. Lane 1, wild type, lane
2-7, transgenic plant.
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