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ABSTRACT

Korean ginseng(Panax ginseng C.A. Meyer) is very difficult to obtain stable production of
qualified ginseng roots because of variable stresses in soil environments. In transformation
of ginseng with betain aldehyde dehydrogenase gene, compounds synthesized for controlling
osmotic pressure such as proline, glycine, betaine, polyols and sugar were accumulated in
cell for salt resistance in transgenic plants. 2 Agrobactgerium conjugants were acquired with
bet A and bet B genes for solt resistant plants. A. tumefaciens MP90/pBetA and A.
tumefaciens MP90/pBetB were recombined for increasing the tolerance to salt stress. To
confirm the transformation of the binary vector, tobacco plant was transformed, and the
transformant can grow on media containing high concentration of kanamycin. To identify
NPT II, BetA and BetB genes of the transformants, the band on the agarose was confirmed
by PCR and RT-PCR techniques. The transformants of ginseng with bet A and bet B genes
were acquired on the phytohormone free basic MS media containing only antibiotics and 1
M mannitol used for selection of transgenic plant, but the transfomation efficiency for BetA
and BetB was very low.

Key words : Bet A, Bet B, mannitol, Embryo culture, Panax ginseng, salt resistance

*

A1 A A} - E-mail : dcyang@khu.ac.kr

-15-



%% i Korean J.Plant Res. 18(1) 15~21(2005)

Nt

Q14 (Panax ginseng C.A. Meyer)2 RE-S-2| A4
2 S7HEA A sl AR A7} Abs o)
ol ol S1 48] kol 37647 @
2e Asy e,
St 2 T AAA
stress W] Fol] =2 =
A4ke] et d Bt o s] of H ok,
1979) T3 A vl mA 2Bl HlE) dEFL
FE7FRol 14tz e o B A HElA] AR H = s
Az, HsRdESS ‘é%ii lste] A 2wl st
Q= olAERe ER Br)Ae Fato] Y E W
o} W&ol el o}al kel FARA =
mA st AatE Zofstn ek
1979). w2t wid

1 3z
N

LS4

Bhue ol i & Z:ZiOH =
A4 = gk QAo AEFFN Lol Ads] Ba

g Astoloh ey A
E7Fr RS &H7) Wl Eol AR/l A
A AH FPst7]de B2 oz gol FHER 3l
th(Hl, 1979; A =, 1984). wrebA] 7| el F-2 E351<]
A Y ol AR Q4] AEFSS AL

_/;:
T Zlemde] s a3 e Aot

Aol Al ARNAEETES T HallAde 71EY
SZTUHE H L5 HE F7| o] LAaEHUY A=
& FARAE ZAY o)n] L FARAE 226k
HFAASAF|H TA Zhol] A F stress A AEE
Aie S  JoB= of5d #T 7l
T3 s Fastth(d 3, 1984). d FllAE A&
& AFFxe Wt et A EW ] AFLE A
317] 913 B E S Fste 73S 7HA A =
ol# 33 &L F 2 proline, glycine, betaine, polyols
2 sugar S22 Ao FHFoEMN 1= ¢

Foll A= ALZ I8 A th(Nabors et al., 1980;
Gabriele et al., 1990; Ryu et al., 1991; Heinz-U et al.,
1993). 1 & betaine S w| P Eo| A 20HA HH&S F
& cholinedl A A=, 21 A A=
dehydrogenase(CDH)ol| 2]al| A ) &) 11(BetA gene),

choline

- 16 -

rzi ;3 oft oo rlo

BetB 57 z}o] 4t
se(BADH)| 9 & 48 ¥ 9t} (McCue and Hanson,
1992). wetA] B AFdME dR5=7t 52 5

L}E]— o] }\L;(HHH;(] oﬂ}v] = A o] o&:ji‘ﬂ. _—]—,__g:] o] ALQ_ o}
Aoz Adstnat dRWERE /RAAE 28
s Q4 AEFS G TA FAALD i, olo]

O3 AH}E B3t

E-9l betaine aldehyde dehydrogena-

al
=

M= gy

uks)) A 23 d Agrobacteriumdl] £

A EA FojA] 2H & promoters LHY =T} F
5S/35S/AMV promoter$} © 35S promoterE- A}

3} 1 terminator= TnosZE A}-&3tH . A EA X

7R =z

Mo

L)

A A 31-& binary vector+= border sequenceE

d
= pRD400 binary vectorE AM&-3}% 1, Q482
2ol A}-8& Agrobacterium-& disarmed Ti-vectorE
7}A) 31 Q1= Agrobacterium tumefaciens MP 902 A}
2814t AHE S f AR E Berd 2 BerB 53 AH(Me
Cue and Hanson, 1992) 2 binary vectorol] 2| 233}
Agrobacteriumol] =Y ¢ &

gs39a

A 28 conjugants 2F =

2
N
oo
r-lo

A<l
binary vector7} 2] Eo| A @ g HA
A AF-F 2ASH7] HE A A Eefel 3
ZAT}. BetA 2 BetB %A ztol] 9l 3t &
ol & 3% E 2] kanamycin®} X] o] A
7}589 oW PCRo| ¢ &ta] NPT II, BetA,
BetB geneZ A3t} o]v] PCRE $&)A NPT I
(5" -GAG-GCT-ATT-CGG-CTA-TG-ACT-G-3", 5’ -
ATC-GGG-AGC-GGC-GAT-ACC- GTA-3", 700BP),
BetA(5" -GAG-TTT-GAT-ATT-CCG-CTG-GTG-C-3',
5" -GGG-TGA- TGC-GAA-TTG-CGT-CG-3’, 457BP)
2 BetB(5' -GGC-AAT-ATC-TGA-CCG-AGC- ATC -
C-3’, 5" -GTT-AGT-TTG- CGG-ATC-GAA-AAC-G-
3’ 335 BP) primer& A}-8-3}9] T}

Az =4 2

(R A T
for o 40y
it o rlr ok

oBL [19J

o L e
o

_Q

o[r ol



Z 8t ool A1 RNA isolation kitZ o] &3}
total RNAZ 2% 3} 3 cDNA &4 3}o] PCRS 2-3)
3 A Th. ol W] ¢cDNA § A wbg d 2 reverse
transcriptase, RNasine, DTTE A}-83}% o1, 42C
o A 458 wF-2A)H cDNAZ 348} th. PCR =4
£ Taq polymerase S o] &3] 2 % 96 C oA 283t
pre-denaturation -, 96°C ol A 30%, 60°C | A4 30%,
72Col A 287t 403] ¥E-EA| 7] Fof] HEFH O Z T2
col A 1587} post-extensionA] 7] PCRE %2 3+

o},

CE BEES BEREEE)
LPER

o}
"

=

ES

ANZF kAl L] Aol FE A

A4e] FAARE FE317] YalA ATE A
tumefaciens MP90/pBetA. A. tumefaciens MP90/pBetB
T FE 25ug/m | kanamycin¥} 254¢/m [ gentamycin
o] H7d AB WAl A 27t Wik F AAHG
= Aot ol AR AL H T F Wl FIA
LA BEEE T MSHIR| A 283 FF b
FE A5te] A AHL MS 7] £ ul] %] o] 250ug/m |
cefotaxime®} 100ug/m [ kanamycing 3 7} g+ A dhul
A2 A4 AEE AT 53] AduiAlde A E
3222 H7telR &1 A mannitole] TEE 1
M A 2lste] v gttt MiF 78 Fole v
mannitolo| -H-5 A & Adu)x] 2 A o) e o3l
T A Za o] T o R} P& G E ZAS
o FAA w A A FEE A4 A A EH] = Berd
3 BerB r31719] PCRE B3 FAXE AFE &
Ak

kY

R
Bet -Ax}e] Aol 4] & &l

pRD400 binary vectorZ ©]-8 BetA$} BetB 7 A}
£ Agrobacteriumol] =4 3le] 2L HFA 258
3 =319 o™ (A. tumefaciens MP90/pBetA, A.
tumefaciens MP90/pBetB), 7| %3+ % binary vectorZ}
SUE A EA NN AN E BEE = A AFZ ZA

-17-

FENIRR f3A0 g A4t FAAS

BetB +AAE YT 2
kanamycin ¥l %] of| A} A Z}o] 7}%53}
9] 8t NPT II, BetA, Bet,
FAEA 25 gel oA 5% bandE HEFH
PFAATFA L= AT F AR Fig ). 28 E
A Fule] FAEA s FEWME A AR
Agrobacterium ©] ZEEo B3 W=7t YEhE &
Q7] W&ol Agrobacterium 7FA A YEIY = VirG
(primer, 5 -TTA TCT GAG TGA AGT CGT CTC
AGG-3', 5 -CGT CGC CTG AGA TTA AGT GTC-
3,965 bp) Fr AR KT &1 vl FAHEA
N & VirG =7} U e A] 8 31 Agrobacterium |
Ae GHEE BAG 5 Qo] Berd, D BerB H374
eel 3AR8 98 E FAL 4 AT Fie.

2).

oy
Jo
20
W
il
>~
>
R

Fig. 1. Confirmation of transgenic tobacco plant with
BetA and BetB genes. PCR product of various
concentration (50 ng, lane 4 and 6 : 25 ng, 5 and 7) of
NPT II (lane 1-3), BetA (lane 4-5 and 8) and BetB gene
(lane 6-7 and 9) in non-transformed control plants
(lane 1), transgenic plants (lane 2-7) and
Agrobacterium. PCR products of NPT II, BetA and
BetB gene are 500, 457 and 335 bp, respectively.
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Fig. 2. Confirmation of various genes by PCR in
tobacco transgenic plants. M: marker, Lanes 1-4: NPT
II, Lanes 5-8:VirG, Lanes 9, 10: BetA and Lanes 11, 12:
BetB gene.
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Fig. 4. Transgenic tobacco plant flowered with BetA
and BetB .(A) Regenerated whole tobacco plant
introduced Bet gene (left; BetB, right; BetA). (B)
Flowering transgenic plants with BetA. (C) Seed
capsules on a transgenic tobacco plants.
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Fig. 3. Confirmation of NPT II (lanes 1-3), BetA (lanes
4-6) and BetB (lanes 7-9) RNA from non-transformed
control plants (lanes 1, 4, 7), BetA (lanes 2, 5, 8) and
BetB (lanes 3, 6, 9) transgenic tobacco plants.
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Fig. 4. Somatic embryos of the ginseng transformants
with BetA and BetB gene on the phytohormon free MS
media with 1 M mannitol.
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Fig. 6. Shoots derived from transgenic ginseng somatic
embryos with BetA (A) and BetB (B) on the 1/2MS
medium with GAs 50mg/ [ .
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Fig. 5. Confirmation of introduced gene by PCR in the
ginseng transgenic plants with BetA (lanes 1, 3, 5) and
BetB gene (lanes 2, 4, 6). Lanes 1, 2: transgenic
ginseng, lanes 3, 4: non-transgenic plant, lanes 5, 6:
Agrobacterium used for induction of transgenic plants.
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