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Introduction of Bean Chitinase Gene into Korean Ginseng by Agrobacterium tumefaciens
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We have previously established a system for plant regeneration through somatic embryogenesis and Agrobacterium-
mediated transformation of Korean ginseng. In this study, to produce a fungus-resistant plant, we introduced a bean
chitinase gene into ginseng using the transformation system. A binary vector pChi/748 was constructed by introducing the
bean basic chitinase gene into EcoRI site of pGA748 which carries the CaMV 35S promoter governing the introduced gene
and neomycin phosphotransferase II (NPT-II) gene as a positive selection marker. Cotyledonary explants were cocultured
with A. tumefaciens strain LBA4404 harboring the binary vector pChi/748 for 48 h, and transferred to MS medium
supplemented with 1 mg/L 2,4-D, 0.1 mg/L kinetin, 100 mg/L kanamycin, and 500 mg/L carbenicillin. Kanamycin-resistant
calli were formed on the cut surface of cotyledonary explants after one month of culture, and subsequently they gave rise to
somatic embryos. Upon transfer onto medium containing 1 mg/L each of BA and GAs, most of them converted to plantlets
after 5 weeks of culture. The genomic DNA of eight kanamycin-resistant regenerants was subjected to polymerase chain
reaction (PCR) using two specific 21-mer oligonucleotides derived from the chitinase gene. PCR-Southern blot analysis
confirmed that the chitinase gene was incorporated into six out of the eight regenerants.

Key words: fungus-resistant, genetic transformation, in vitro flowering, somatic embryogenesis, transformation

7)€l 7} 23l &4 (chitinase: EC 32.1.14)= 3o A X4 FEl7te Rl e HAld AEAdMH G FFOE
o] F¥ FA4 AR 7181(f-1,4-linked N-acetyl-D- whE A ul g Fe ZHe] A He 1 wade] Zr)slt
glicosamine) & 7hpRaldle EARA, AFEE AT, X . 459 R sRHELE AR XY 9T
S 4%, £, 293 B9 T4 wAEe T4 Bl A AREAG AZR) AEAZA AR B9l A
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1991), auxin#} cytokinin (Shinshi et al, 1987),
PR ELS B2 T3l

PR 7]517}*-3'?_—311:&'{:}_ coding sequenceZ CaMV 35S
promotere]] #¢1 FAHAE o]43te] FAUMIAZ e}
canola MEA = FFo|7t e EWIA AEE 4 o2
#WZo| %A el (Brogle et al, 191) A9 7)817}
FrAEes sl SUAAT vgw A} ek
(Jach et al, 1992). =3} Fuje] basic 7)El7leREs
(class 1)& Nicotiana sylvestriso] =YA|A Q& A3
AEA= Cercospora nicotianaedl] B17}slgd oyt 7187} 4E
Er= HI 1200 AE =7 S} Neuhaus et al,
1991).

QA Panar ginseng) & FEUT] Gohe chddl 43
2 dJ2FH FhdMEe M iAol ¥ AER 94
A g 131‘% QA :"E%°l°ﬂ og g & wol| Yxd
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Figure 1. A binary vector pChi/748 harboring bean chitinase gene.
BR, T-DNA right border: BL, T-DNA left border: Pnos, nopaline
synthase promoter: NPT-II, neomycin phosphotransferase II gene:
Tnos, nopaline synthase: P35S, CaMV 358 promoter: chi, bean
chitinase gene: 7, transcription termination region of the gene 7 of
pTiA6: 5, transcription termination region of the gene 5 of pTiA6
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Polymerase Chain Reaction (PCR)

2ilgl A B9 doA] genomic DNAE Deblaere %
(1987)2] wde] os) Felstch 1Rt as A
Aol 41 #el& 918 PCRE 3 3lsic). Primer: 7443
NP A FARRY % U AJRA 271A] 9
21-mer oligonucleotide (5-ATGAAGAAGAATAGGATGATG-
3, 5-ACAAGGTCAGAGAGTAGAG-3)eo|w] 50 ng® F3
DNA, 600 ng primer, 012 mM dNTP 22]3 1 unit®} Taq
DNA polymerase® %3 3}4 ;. Amplification2- 93°C 187
WA 55°C 147} annealing, 72°C 23593} extensionsle] 30
3] whE3l9i o) 4 DNAE 12% agarose Ao A7]%%
8t & ethidium bromide (EtBr)Z gM3le UV ZALE &
s DNA A& #9139t

Kanamycin 234 A AZRE A o) & E5) )
A
)=

Southern Blot Analysis

PCR AHEZS 1% agarose A2 A7]¢JE3 o} Nytran
membrane .8 DNAZ &7 v}. Southern blot #A-&
digoxigenin (DIG) Luminescent Detection Kit (Boehringer
Mannheim) ¢] el ¢]3te] Alq F Xray WEel| =%
A7tk &AL E colig FE] 823k pChi/748 plasmid DNA
Z EcoRI A& 42 Adksle] 097 kbe] 7)El7/}Es 84
WETE 3]48te] DIGE EA 3150

# 3 o@

£ AFo]A CaMV 35S promoter-7-'dF 7|:7bpE &
& SRl A ER 2 A NPT-II 422 7bA pChi/748
Sk 7} So] 9l Agrobacterium® 2 QAF el 4
225 YA A 7 FAAZel] AFE3E 24bA] = binary
vector pGA7489] EcoRI $]x]of] 47|14 73T 717k
S RA(097 kb) FHAE 71l A LH, o] &
WAl -2 Agrobacterium LBA4404¢] =i 8le] Alg3tgth
(Figure 1).

SAE kel ZhgF e ELS AR
ZA9 WS Fesly] 8 EcoRIZ Belllez 77
A7l A}, Azpe] A4 FikA e 7 F 7R
A FAHAY Tl WEs) FA8 Afee dd WHE
S #9& £ ik (Figure 2). =3 £HHA7F A
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Figure 2. The restriction enzyme digestion patterns of pChi/748
vector (A) and Agrobacterium tumefaciens LBA4404 harboring
pChi/748 (B). A: Lane 1, 1 kb ladder: lane 2, pChi/748 digested
with EcoRI: lane 3, pChi/748 digested with BglII: B: Lane 1, 1
kb ladder: lane 2, A. tumefaciens LBA4404: lanes 3~5, A.
tumefaciens LBA4404 harboring pChi/748 digested with EcoRI.

Figure 3. Somatic embryogenesis and in vitro flowering from
transformed callus of ginseng. A, Somatic embryos derived from
transformed cotyledonary tissue. B, Plantlet converted from somatic
embryo. C, In vitro flowering plant of ginseng transformant (arrow
indicates flowers).
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tumefaciens LBA4404¢)] =¥ ZAFE 99 mpasix =z
EcoRI2 2 AAAAM Falict. kA7 5o A &
& Agrobacteriumel = F|RAZbpEA B AR HES}F £
AsHA AAA A7 S A Agrobacteriume] & 7)
bR 4 AR HE(L kb) 7} 89 E ¢l oK Figure 2).

Agrobacteria®} 7 wjoFst F Adwlx) (MSIDOIK +
100 mg/L kanamycin) 2 &AF 24 AHE 55 uiF F
kanamycin A4 AHAE A Bd FHAM FAIA
ok gAA g AHAE TY AN AL vk A
weF 45 FHE AMEes $E=57] A2k 2(Figure

) WF-%e] A Eul= MSIBIG wiA]o]A AEAZ z
shoh(Figure 3B). 5 wjA] 22A wf} 10571 A3t
F g7 AFAANM 71 Fold o] A= GIH(Figure
3C).

Kanamycin 484 |22 58 AME2edy & B3l A
23he AlEA] FeA " NAE Adsle] delA 2
A% DNAZYE PCRE 53 7|e7lpdslis HAE
golgt A, oA NAANM 3T F7te R L 74
2k}l =7]¢] 097 kbe] DNA A} u]Eo] W= &&5
o] 4= 9l ch(Figure 4A). Wb A8 A]7]A] &

2] elrk Al-EA Al DNAoA:= o]ujdl DNAR
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37 JE7teEs Eass 9471449, 53] PCRe ¢]
W primers] N-whekzh C-2beh BRolAE 4440l
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PCR AFE- & 097 kbe] DNA % -‘{’1_0] H3E F1-
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Figure 4. The detection of bean chitinase gene in the transgenic
regenerants by PCR (A), and Southern blot analysis (B). S, 1 kb
ladder: P, pChi/748 as positive control: N, non-transgenic genomic
DNA as negative control: Lanes 1-8, transgenic regenerants genomic
DNA. The 097 kb bean chitinase fragment probe labeled with DIG
was hybridized to PCR products.

DNA o] 7hdF 71d7beda|l 84 fAAbol 2 Yuiz|
=S PCRo 93] 49 wEoHe ALUE g
+ UK (Figure 4B). o]24 <lAte] AdzAe] A%
L2 2R AEAE AT MR ES fARE
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