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ABSTRACT

These studies were carried out to obtain the transformant from carrot cells by using binary

vector pGA472 with NPT TI gene to confer kanamycin resistance in the plant cells. The binary

vector pGA472 was mobilized from E. coli MC1000 into A. tumefaciens strains isolated in the
Korea, C23-1, K29-1, and disarmed Ti-plasmid PC2760, and A28] using a tri-parental mating
method with E. coli HB101 / pRK2013. Transconjugants, C23-1/ pGA472, K29-1/ pGA472, PC2
760/ pGA472 and A281/pGA472 were obtaind on the minimum AB media containing tetracy-
cline and kanamycin, were comfirmed to hold the Ti-plasmid and pGA472 binary vector on the

0.7% agarose gel. Transformed carrot calli were initiated on the MS media supplemented with

1004 / ml kanamycin and 25048/ m! carbenicillin after co-cultivation of carrot explant and

transconjugant Agrobacteria. Selected callus was grown vigouousley for subculture on the medium

containing 10048 / ml kanamycin, thus indication that the selected callus was transformed with

NPT I gene.
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7 SEe FaE BT (Table 1), 3 PC27603 o)
M A8 wmor7h AW R O tumord: & ASH:
HEgay A7bgddfaas AAsel e (14)S
golal = gl h(Table 1).

Tumor®] Gefie qtof wpeh chobsbA ubwtize l
C23-12) 45l 5re$ eola o} Azl -
o = z—]l‘do{] tumor/} H A Q)= Al Wil l\29 l

Fig. 1. Phenotype of tumor on carrot discs by
infection of A. tumefaciens strains C
23-1(A) and K29-1(B).

8 Aol wmor7b H A= Al S o1 § A}
FEshe A%3 w1, Fig. 2. Tumor callus induced by infection of

g a e 4 wmorr A% A el ARF A. tumefaciens K29-1 on the phyto- hor-
2ol Hd HrieA @l A em carbcmaumwo] mone free MS medium.

Table 1. Tumor formation on the carrot disc by infection of various A. tumefaciens and callus initia-
tion on the hormone free medium

Strains Time of formation(days) Type of tumor Callus initiation
A281 18 Spread ++
PC2760 0 No tumor
K29-1 16 Spread and round +++
C23-1 8 Round ++++

=% no growth, +-+: good growth, +++: well growth, +++-+: excellent growth,
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25018 / ml A7HE MSuRjo]l HE5H callus?t FAHE
H), 0= Ti-plasmid ] Y+l T-DNA coding™ o1 3+
2328 A7gARAR g@sol(l, 2) gt
Joldzio g #ehEt)l TumorZ2 oA EAE callus
AgFEE TH/MA AL Al Fatd ddst
T8 9] callus7t & A5 Ack(Fig. 2).
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Mursl A A tumefaciens K29-13 €23-1, 12811
A281 @ PC27607F 9l binary vectorQ) pGA4T2E =9l
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mating'H (15)0] eiM FAATE Freatilnt. AB
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ulj K)o} kanamycin ¥} tetracyclineo] -+¥ Wiz oAl F A
A8H transconjugantS A2tk sl 4 47 &
AL MEAFEA A S #Alsty] A ABH A ol
K29-1, €23-1, A2813 PC27605 HE sl A& oM E
ZAMS 23 Wi AEsL o E. coli MCLO00 / pGA4
72 9} E. coli HB101/pGK20132: A& &34l &3l

Table 2. Test for growth of different strains
cultured on the various media and sel-
ection of transconjugant

MGL LB(A) AB AB(A)

Acceptor: Agrobacterium spp.
A281 0

C23-1 0

K29-1 0

PC2760 0

Donort: E.coli MC1000/ pGA472 0
0

0

0

o O o

Helper: E. coli HB 101 / pRK2013

Conjugant: A281 / pGA472
23-1/ pGA4T2
K29-1/pGA472
PC2760 / pGA4T2 0

o ococ o X © X X X X
ccoc o X X ©
ococ o o X X X X X X

(A): Tetracycline 1548 / ml, kanamycin 2548 / ml.
O: Survived, X Dead.

Korean J. Biotechnol. Bioeng.

t} (Table 2.). ¥k ol kanamyc in 25ug / ml 8} tetracycline
151 / mo] 358 LBul A M= Agrobacterium spp=
MEsA 2HAY E colis BF YEIAL gAY A
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W oF 8-S MGLUJ Aol B FE sl 195 29T AA
wopst 5 a7 AobE ABs A muratal AE
o s A At 38 3ol colony 7t gAY 7] A Fs
Atk FAE colonyE ThA] Fujz|o] Achuj st
9 colony 2 WHEUHE An(15)¢] Wl ukg} plasmid

g ZZ3ld Ti-plasmid 2 pGA472 binary vector{14)
o] EAjo g &elsta

Fig. 3.2 223 plasmidE 0.7% agarose gel’z}oﬂ/ﬁ
3ol 8l electrophoregram @ 2 A] lanes 2, 4, 6, 8 pGA4
797 Sol7 WA %S wild type Agrobacterium spp.
o] il lanes 1, 3, 5, 72 pGA472 vector7h FOI7hUE
wzzolth, Wat lane 93 W40l size7t 156kbS) pGA4
72(14)7F Eelsle E coliZ M size marker® ARE-S
A3 ransconjugant = pGA4727} 5o AdeAHe

=
sole 4 ol wiAEe §AAB AL F AL

123456789M

Ti-
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pG AT2

Fig. 3. Electrophoregram of plasmid DNA after

insertion of binary vector into Agroba-
cterium Spp.
Lane 1: PC2760/ pGA472, 2:PC2760, 3
:K29-1/ pGA472, 4:K29-15:C23-1/ pGA4
72, 6:C23-1, 7:A281/pGA4T2, 8:A28],
9:E.coli MC1000/ pGA472(15.6kb), M:
DNA digested with Hind II.
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FHE AL e AEAVE deni M gt
ZHNA kanamycinof et A A sH & FALSA
ot 24-D7F 05mg/1 e MSHR|ol kanamycin
TR Hubste] 9t 4A S 4Z ke 30Uzt wed
SH3 B abs S F AL Yl ut, kanamycin 10148 / mlo] s}
A A= callus 7t FA3 8] & A S A2 300 / miol A -]
= callus A&l Wb FHAE Ao, 50u / mlol M=
"Lﬁ‘l 4ol A callus 7t A4 5 Bt o Al A SR

Lo, 10048 / miol Az A S callus7h HAH) 2] 35}
a Fyle] ARSIt Table 3). Kanamycinol] o &) A
AEA7E WA b4 Ay AR E MB ity
Wil w0l di=vl, Arabidopsis thaliana®) A3 20148 / ml
(16), alfalfacll A 5= 2508 / mi(17) ol A A “go] 2l A ) e}
a3 arE o] o, Populusoll A= 6048 / ml @] kanam-
vein o] FRolA Afigo] oAl dutil waEH (]
8). Z1eIv} Triticcum monococcumo] A= 80048 / ml 9
abgtiofl e el vheshel & Matstel(19) A
Alvbek o9 2polvh ARG e E Uk Wald o 43z
Witz 2ol kanamycin 10048 / mlol A= 48] A gol
YA gsterng Awuuixlol kanamycin 10048 / ml¥:
A7retel FAASA I Hbsl Ao &% Ao
A7t ek,

Binary vectory7} L2913 o) A& #9138} transconju-

Table 3. Callus induction of carrot explant on
the media with various concentration
of kanamycin

Concentration of Callus induction

kanamycin(#8 / ml) (%)
0 94.86
10 96.24
30 62.68
50 8.57
100
150 0
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gants O} gt HEHE 19U BAw e B 24D (5
mg /1, carbenicillin 2504 / ml “12] 1 kanamycin 10048 /
ml FH7hE Aol A Apshel 25T 9] oAl A ksl
WA callus®] Ao )-4F srabsbgd) (423’1/])(;/\47
2, K29-1/ pGA4729} PC2760 / pGA47200 M 3= Fig 49 A
wEsel (o] alusb 4HLOY HEF 3020
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WHE A A BUL B0 alue] G ol
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IR VS Fee] i 3 4H old de)
ST DNAF 150 2ol b 840w (b
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NPT IE geneo] M4 Wl 471 5] o]t €17
O 5 ARd] ANE 330 southern bloto] ©]8k NPT |
gene 2] EA N porthern blotol] €] 8F W] e S
AAbote] e HANSAYS selslojof e How

i=

A

S~

Fig. 4. Transformation of Daucus carota by
co-cultivation with Agrobacteria conjug-
ants, K29-1/pGA472(A),
C23-1/pGA472(B) and PC2760/ pGA4
72(C) on the media with kanamycin
10048 / ml and carbenicillin 25048 / ml.
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Fig. 5. Growth of kanamycin resistant callus
transformed by PC2760 / pGA472 vector
on the media with 100« / ml kanamyecin.
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