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Introduction of RAG25 gene into Codonopsis lanceolata
by Agrobacterium tumefaciens

SHIN, Jun Hye - PARK, Min Chul’
School of Life Sciences, The Catholic University of Korea

ABSTRACT A RAGZ5 gene regulating flowering time was introduced into Codonopsis lanceolata through high

efficiencies (ca. 90%) of plant regeneration. The leaf explants were immersed in YEP media containing

Agrobacterium tumefaciens (pGA1209) harboring RAG25 gene, and cocultivated for 3 days. After cocultivation,
they were cultured in shoot inducing media (SIM), N2B2 (NAA 2 mg/L, BA 2 mg/L and kanamycin 20 mg/L) and
N2B4 (NAA 2 mg/L, BA 4 mg/L and kanamycin 20 mg/L), and the putative transformants were regenerated. The
introduction of npt [l and RAG25 gene into Codonopsis lanceolata was confirmed by 0.7 kb and 0.6 kb bands from
polymerase chain reaction and reconfirmed by Southermn hybridization using PCR product of RAGZ5 gene.
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HAAG = NS 7] 2ERAAR RAG25H-3A7 &
9 pGAI12097} MdE Agrobacterium tumefaciens
(LBA4404)E o] &3}t o)#H 3 A. tumefaciensE
kanamycin (Km) 50 mg/L.7} {719 YEP A8 Ao HZ
AlA 250 rpm, 28°CollA] oF 29 Ft wjeksted ARE-alich
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Polymerase chain reaction (PCR)0|| 2|+ 24

PCR A& npt [ 379+ RAG2S frA 2 R2E fed
F7HA] oligonucleotidesE primer® A}E-3}93t}. primer?)
H7IMES o3 ZTh

5" -GAGGCTATTCGGCTATGACTG-3', 5 -ATCGGG
AGCGGCGATACCGTA-3" (o] npt [54AH 5 -AGTT
CTCCAGCTCATCATGC-3', 5 -AGCCGGATGGGATG
TGTTCA-3 (o]} RAG255%-RA).

Genomic DNA = Edwards 5 (1991)¢] #MH 3 Murray 9}
Thompson (1980) 18]2. Saghai-Maroof 5 (1984)2] W+
& §&38td FE8Uek 50 We PCR §HE-&4el genomic
DNAZE 9k 0.1ugg YolF, 25 pmole] primer, 200uM
dNTP 187 2 units®] Tag DNA polymeraseE 7}3131
t}. PCR2 Biometra®] Personal CyclerTM§ 0]-&3tx o m
PCRZE2 (0.8% agarose gel 2 A7]%9Esle &elslich

PCR AH2E 0|28t Southern hybridization

PCRZHE-2 Southern hybridization$ 43)3}7] )3}
PCR #HHE o]43}d] biotin® 2 EX|H RAG2S5 €3S &
E319ith RAG2S #4171 gt PCRAHES 0.8% agarose
gelo| X 719E3sted bandE &30 ¥ DNAE nylon
membrane (Hybond-N+, Amersham)©. 2 #o|AlZlt} o]
membraneS UVEtoA] 5E7F A2t TAHAF| T o]t
membraneS HEA LA (50% formamide, 5xSSC,
5xDenhardt's solution, 0.1% SDS)o] o] 42 CoA] 1A)7¢
ot AEAEINT & B3 DNAE H7isle] 42°CollA 164
b EAQSE etk £4dshihge] #¢ o 2xSSC,
0.1% SDS-E4 7} 0.1xSSC, 0.1% SDS&A o & 77}t 234
A Z3ct A2 membrane S 0.5% BSAE-dof| A 30&7}+
2] & streptavidin-alkaline phosphatase conjugate &
1:50002.2 H7}sled wh-EA1FHTE 308 5 100 mM Tris-
HCI, 150 mM NaCl&o1og 1587 23] A3 87 western
blue (Promega)E A g]ste Bh-AIZiTH
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(Table 1), th-19] Z3FFellA 30% o)/de] & A&sh&
< H90m E3) NAA 2 mg/L, BA 2 mg/L (N2B2)7} A7}
H SIMoA 90% o] ¥ AE&S Bk oz
A3 o] & 27 N2B69] 4%, 2559 BAY
o3gko 2 ola] A2l multiple shoots?} A E o] 7]
o 2ol A3} v A2 o] ARgo] FAgech mEbA HEH
O N2B2¢} N2B4 =+ AFshliAR ARSI 1
gL o] AFAA | mg/Le] NAAE H7}eh Z3+Eoh 2
mg/L9] NAAE H7igh 2§tolA AEshgol A &4
Vel o)l AAZ vlFo] B u gyl g HHA
2 AMEshs Afdde AR 2% Ayt EHHYE
& 5 Uk EF NAAE DAt Ry e AE7t

Figure 1. Plant regeneration in leaf explant culture of Codonopsis
lunceolata through organogenesis. (A) Many adventitious shoots
(arrow head) formed on calius (bar = 1 cm). (B) A shoot
transferred to SEM (bar = 1 c¢cm). (C) Root induction from shoot
on MS medium (bar = 1 cm).
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FEHA] @okom NAA &5 A7 79 t5e 34 4
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Ao FAEo] Zreltk BA ©E Ael7e Afde
PSS Auie FAERA L AN JHHoE A
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EFZQ Ao Z et} (Table 2). SIMdl] 5 uM 2] AgNOs
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A9} Y el (Table 2). WA HHe] 249
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H71E N2B2, N2B4 HiA| & AH-&kgith o)#3 A 23 24
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=AY (Figure 1B), MS #jRjol A 23 ol )7t =
H o} (Figure 1C).
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Table 1. Effects of NAA and BA on shoot regeneration from leaf
explants of Codonopsis lanceolata

Shoot formation (%)

BA

(mg/L) NAA (mg/L)
0 1 2
0 0.0 0.0 0.0
2 37.5 40.0 90.9
4 12.5 30.0 85.9
6 6.3 71.4 87.5

Table 2. Effects of AgNOs on shoot regeneration from leaf
explants of Codonopsis lanceolata on SIM

AgNOs Shoot formation (%)
(uM) N2B2 N2B4
2 72.2 333
3 77.8 83.3
4 94.4 83.3
5 66.6 66.7
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Figure 2. Somatic embryogenesis and plant regeneration of
Codonopsis lanceolata. (A), (B) Somatic embryos formed on
callus (bars = 0.1 cm). (C) Germination of somatic embyo (bar =
0.1 cm).
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Table 3. Frequencies of shoot formation from leaf explants of
Codonopsis lanceolata on selection media after cocultivation with
Agrobacterium tumefaciens

Shoot formation (%)

Treatment The repetition number of
(mg/L) experiments Means
] 2 3
N2B2 343 375 255 324
N2B4 417 444 229 36.3




Figure 3. Regeneration procedures of putative transformant. (A)
Shoots formed on callus (bar = 0.1 ¢cm). (B) Shoot was transferred
to SEM (bar = 1 cm). (C) The transformant was potted in soil. An
arrow head indicates floral bud (bar = 1 cm).
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biotin® Z ¥ X RAG25 §A 2] €33} membrane S &
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(0.6kb)o| 4] band& #2188 = 912t} (Figure 4C).
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Figure 4. Agarose gel electrophoresis of PCR amplification
products from putative transformants and Southern hybridization.
(A) PCR of nptll gene. lane 1, 1 kb ladder (Gibco BRL co.); lane
2, blank; lane 3-5, transformants; lane 6, negative control. (B)
PCR of RAG25 gene. lane 1, A/HindllI marker (Stratagene); lane
2-4, transformants; lane 5, negative control; 6, 1 kb ladder. (C)
Southern hybridization of RAG25 PCR products (lane {-4).
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