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Genetic Transformation and Plant Regeneration of
Codonopsis lanceolata Using Agrobacterium
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To obtain transformed plants, we cocultured cotyledonary explants of Codonopsis lanceolata with Agrobacterium
tumefaciens LBA4404, a disamed strain harboring a binary vector pBI121 carrying the CaMV35S promoter-f-glucuronidase

(GUS) gene fusion used as a reporter gene and NOS promoter-neomycin phosphotransferase gene as a positive selection
marker in MS liquid medium with 1 mg/L BA. After 48 h of culture, explants were transferred onto MS solid medium with
1mg/L BA, 250 mg/L carbenicillin, and 100 mg/L kanamycin sulfate and cultured in the dark. Numerous adventitious buds
formed on the cut edges of the explants after 2 weeks of culture. When subjected to GUS histochemical assay, buds showed
a positive response at a frequency of 15%. Explants formed adventitious shoots at a frequency of 56.7% after 6 weeks of
culture. Upon transfer onto the basal medium, most of the shoots were rooted and subsequently the regenerants were
transplanted to potting soil. Southern blot analysis confirmed that the GUS gene was incorporated into the genomic DNA
of the GUS-positive regenerants.
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Figure 1. Plant regeneration in
cotyledonary explant cultures of C.
lanceolata. A: Numerous adventitious buds
formed on the cut edge of cotyledonary
explant after 2 weeks of culture (bar =
500 pm): B: GUS-positive adventitious
bud (bar = 200 gm): C: Elongated
shoots from adventitious buds after 6
weeks of culture (bar = 800 mm): D: A
regenerant potted in soil (bar = 3 cm).



(Kb) Figure 2. Southern blot analysis
of GUS-positive and GUS-
negative regenerants of C.
lanceolata. Each lane was loaded
with the following DNA: Lane
1: pBI121 digested with
EcoRl/BamHI; Lane 2: GUS-
negative regenerant digested with
EcoRI: Lane 3: GUS-positive
regenerant I digested with
EcoRI: Lane 4: GUS-positive
regenerant I digested with
HindIII: Lane 5: GUS-positive
regenerant II digested with
EcoRI. Lane 6. GUS-positive
regenerant III digested with
HindlIl. Regenerant I, II, and
IIT indicate three individual
regenerants.

2 -

B3 skl on (Figwe D) o2 Eoko] olAsle QT
AN 71415

ok
=
{o
o
£
=4
2
£

Southern 244

AREINAE EoFel olA 3t AF7|AANA 5417
F o]E /A Z5E %3 A¥ DNA Southern 4
I, Wi=e] 77|19} = AR A EA BTAM 2
& veb ool EcoRIE A e|3hsl & dell= 23 kb o4
= gt =) HindlIo e A2 o& 549 Q24
B] 92 kbe} 11 kb =27)¢) thel wis) 22 Basgich =
gt dElz7] (127 kb)ol Mi=s [FHA o=z o
9 AEA A% DNAoIA #elxl Wl =1 Agrobacterim 2
ol 27k o] obdS & & A} (Figure 2). o]} o]
GUS cfAdur-s-& Hal FAol25e W A A9 A¥
DNA X GUS Az A= e] 9182 Southen ¥
Ag Bl Eelgozy FAMHAR AEAR A
1=

<]
73
51

K
ek

Genetic Transformation of Codonopsis lanceolata 317

Southern B A7} ©el A1Zzje] A% DNA¢) GUS &
AAZL AddEe] Sl o7t FAAE single copyd g &
T A =3 GUS FAz] A" HAE Aoz F
NANM F2A elydet (Figure 2). £ Q7oM< g4
AsE 15%= 2FF (Davies et al, 1993), d=ZF
(Warkentin and McHughen, 1992), ¥& (Dong et al, 191),
21t (Choi et al, 1994) = 7hj o] A (Lu et al, 1991) Fof
A 71RE3 A2 S o] 43t GUS FrAAE Al EA Eo
EYA A9 FAARE 6-16%] W] el

FA o] 714l wbe} A HE AR copyFTt o=
A= geAlos Rivtk Qled Z)de] dAEY A%
single copy, TP E% 7% multicopyd 71540 T 8}
13 (Polito et al, 1989), E3] S E 71¥¢] HE 7|A2
3= multicopyd 754 ol Foke 972 (Yang, 1993)0]
g 5o & o 2 dFelM AEE AAES - DA
E ez gl =3 9Ax 78] Hy 7)3Est
particle bombardment ¥{ell o3 dejz = A A
A A dut oz el chimerics} 2 54L& &
FolM dejal FAARE A EA M FEHA g3t
mebd 2 d7ARE A SFYHeRE 5 NFE
#38}7) oj¢ oo dAdFFolA, AxA WA, HFAH ¥
71ek 98 7HA] WA A A4S /M 8 7AA
£ =808 A2 59 LS A g ¢ A Hoddk

P quAPeA o] F79 cytokining FFo2 H
7hgE WA e A oY Al §Ae P EE BAE
A7}519]-& 7} kinetinZ} zeatino] ®|3ted Eoteh o]zt
gape olm] w2 dFelA B ZAF FA el A
& o2 cytokinin Bo} BA7} &EFHolet= A (Ashis et
al, 190) & & 7A@} dX ek =3 7)FHE3 | &g
oY A EFe B dTA SR o] FHA

- A

H 2

CaMV35S promoter-f8-glucuronidase (GUS) f-d#}2} AWk
E 224 neomycin phosphotransferase §-A A5 713 pBI121
binary ¥ E]& X413} Agrobacterium tumefaciens LAB44042}
g FAEAY 2 HHE 1 mg/L BAZE A71E MS wj
Ao A 48A|7F Tt FEickst ¥ 1 mg/L BA, 250 mg/L
carbenicillin, 100 mg/L kanamycin sulfates 3 7}3F AR
ol &7 WxZANAM wicksldcl Wik 27 F Ao Ad
o o2 e o Yot FAHT AlAEgdh o
g Ao}l GUS R4S AR A 1907k PANES
el geh M 65 F Aol AL FUL Yol
E] 56.7% u¥l=Z shooto] ‘WE3lgc}. o] 5 shootd 7]Ew)
A FAM 45 AAHAE o o 3wl e, A
e MAE Eo] o]Askdrh. Southem FAZ} GUS



318 Korean J. Plant Tissue Culture

S Bl AR AFL) Aw DNAS] GUS 4271 4
A5l FAHHH

ALA o) =R alrleA SARA (GT0880)9] Ao,
Q3 el AT 23 =AE AF WA, 2L, o
& oJAe sl WAL E4F AFEANA P

il

ret

g g

An G (1987) Binary Ti vectors for plant transformation and promoter
analysis. Methods Enzymol 153: 292-305

Ashis TR, Deepesh ND (1990) Tissue culture and plant regeneration
from immature embryo explants of Calotropis gigantea (Linn.) R. Br.
Plant Cell Tissue Organ Cultre 20: 229-233

Broglie K, Chet K, Hallyday M, Cressman R, Biddle E Knowltion S,
Mauvais CJ, Broglie R (1991) Transgenic plants with enhanced resistance
to the fungal pathogen Rhizoctonia solani. Science 254: 1194-1197

Choi PS, Soh WY, Kim YS, Yoo O], Liu JR (1994) Genetic
transformation and plant regeneration of watermelon using
Agrobacterium tumefaciens. Plant Cell Rep 13: 344-348

Davies DR, Hamilton J, Mullineaux P (1993) Transformation of peas.
Plant Cell Rep 12: 180-183

Dong JZ, Yang MZ, Jia SR, Chua NH (1991) Transformation of melon

(Cucumis melo L.) and expresion from cauliflower-mosaic virus 355
promoter in transgenic melon plants. Bio/Technology 9: 858-863
Jefferson RA, Kavanagh TA, Bevan MW (1987) GUS fusion: -
glucuronidase as a sensitive and versatile gene fusion marker in higher
plants. EMBO] 6: 3901-3907

Lu CY, Nugent G, Wardley-Richardson T, Chandler SF (1991)
Agrobacterium- mediated transformation of carnation (Dianthus
caryophyllus L.). Bio/ Technology 9: 864-868

Min SR, Yang SG, Liu JR, Choi PS, Soh WY (1992) High frequency
somatic embryogenesis and plant regeneration in tissue cultures of
Codonopsis lanceolata. Plant Cell Rep 10: 621-623

Murashige T, Skoog F (1962) A revised medium for rapid growth and
bioassays with tobacco tissue cultures. Physiol Plant 15: 478497

Polito VS, McGranahan G, Pinney K, Leslie (1989) Origin of somatic
embryos from repetitively embryogenic cultures of walnut (Juglans regia
L.): implications for Agrobacterium-mediated transformation. Plant Cell
Rep 8:219-221

Warkentin TD, McHughen A (1992) Agrobacterium tumefaciens-
mediated beta-f-glucuronidase (GUS) gene expression in lentil (Lens
culinaris Medik.) tissues. Plant Cell Rep 11: 274-278

Yang NS (1993) Transgenic plants from Legumes. In SD Kung, R Wu,
eds, Transgenic Plants, Vol 2. Academic Press, New York, pp 79-102

(19943 109 149 A=)



