% Hiss Korean J.Plant.Res. 16(1) 74~81(2003)

Wi (Panax ginseng C. A. Meyer)3&=} wie] JAZS 93

ANEst 2 A T 22

YHE" 012 - HAT - ARY

Zltistm Mot

The Condition of Regeneration and Antibiotics Concentration for
Gene Transformation of Zygotic Embryo

in Panax ginseng C. A. Meyer

Deok-Chun Yang*, Eun-Kyung Lee, One-Kyun Choi, Moo-Sung Kim
College of Life Science, Kyung Hee University, Yongin 449-701, Korea

ABSTRACT

To obtain multi-shoot using zygotic embryos dissected from ginseng seed, the embryos
were cultured on MS medium supplemented with CPA and BA. Effective multi-shoot
induction was achieved on 0.5mg/ [ CPA and 1.0mg/ ! BA treatment. Among the various
plant growth regulator treatment, MS basal medium with 1mg/ ! 2,4-D and 0.5mg/ [ Kinetin
was more competent and could be induced 4~6 shoots per one embryo. Also, the best
condition for pre-embryoid induction from ginseng cotyledon so as to ginseng
transformation appeared to 1mg/ ! 2,4-D and 0.5mg/ [ kinetin treatment. The kanamycin
level to select transformants varied greatly by different explant types. The petiole explants
with leaf and embryo could survived up to 100ug/ml kanamycin concentration where as
petiole explants without leaf died all at the level. Conclusionally, our results suggest that
optimum kanamycin concentration for ginseng transformation using somatic embryos is
about 75~100ug/ml concentration.

Key words : cotyledon, embryo, ginseng, kanamycin, petiole, pre-embryoid

* WAL A 2} : E-mail; deyang @khu.ac.kr

- 74 -



QM HEA W) FAABL

Med

Q12 (Panax ginseng C.A. Meyer)& SE &

B FAME 1 E%0°] 2E/te AT x4 F

2 5N AT LIAFAR o] &H o &
o s ¢ 01%21‘34 ‘Pan’ ‘2E A

‘Axos’ & ‘9 o] =1

£ /X7 Yo 1 5 FE 3

A AFEH & Uit FElET
wol 7 27t Az AA 741 Ao

AR o)A T el 713e] A3 o2t ST

o

g4

1_

ZAA Al E sFa]of gto 2 AALA o] ko) o]
2 &g ¢t Arh(Lee, 1988). Q14+ thd Al &A1

Ag A Auzo] e ATEL BE 434
A 15 FAE A AL 9F o= st vk
8 2718 22 o) = 40-608 FE o) AA Y
o] 71 Wi kS B3 DU1ke) A EA 741*371
S YA A AHAEA Y TN FH =
A2 ZA o] HFP L Shol A & 2fnjE 1
2 & ATk A4S AR ATE B A
2 Al 5 2 3} Butenko 5-(1968)0] & 2 2 u} A&
Ej_a} o]aﬂ 0481 o:]:‘lx]..‘—:—_o] o])\l- ZZ]HH ]:0 Ezﬂ-
AEA e AAYE Ha3lY 2 (Aryael Chandra,
1991; Arya %, 1991; Chang &, 1980; Furuya &, 1986;
Shoyama 5, 1988), Q121 &4 9] 7| =2 & o ¢
HHEI AAE AEA 7 A8 el E 2AATA
FaAY, $AF Welo) Wao] o] FoH, b
Fol £33t A EAZE B ort A gl &
HAE @278/ %9 FL 2 wildtype
Agrobacterium W7) 2 ¥ <15te] A A FHA o A
T FEAHES U A 3o](Yang et al, 1991) o]
ol et Aol RS FhekA Aot obd f4
FRARE o] &3 FAAEA ) g 7= A&
o] o] 3 v 2ol A-&37t H 3 A x3h
et 2 AEe A4 FAERE L2 embryo
qg%ﬂ%giﬁﬂﬁﬂﬂﬁﬂﬁgﬂﬂmﬂ
#7187 okl Azt U A%
2E g7E golra, Qe FAAEE 9T 3\
AN BAFARR AL YA WA H =

—o

2o oo

R
al

No (oo ﬂ-ﬂ) ‘D‘

pa|

multi-shoot&

-75-

AT AFs 2 FAA w2 23

£ ERI3t7] Y3t A4t L A ES2E A
9] 3} kanamycin WA A =& FAVS A B A H

A st AT

o 2

AEF 22 93
ey
ol AR A YA BEekute ol A (Panax

214} embryo2] multi-shoot -§-7]

ginseng C. A. Meyer A2 70% &2 27t W
23 & dasw 23 A FHEa, 2% sodium
hypochrohte Lol 2087 AR 3 T BHFFE THA

39 AR BEE A4 FAE AR5 9
o M embryog & &3te] ZH2te] T2 B Ao o g
multi-shoot §7] S*AH-E FAlstE T 2ad 2219
embryo 2 5 & multi-shootE #7]3}7] $] 8l MS 7]
E R AE 52 & CPAS BAE Al§3l3 on,
8 TEZE CPAO0,0.1,05 1.0, L2 31 3.0mg/ [ ]
7, BAE= 0, 1.0,3.0 28|35 50mg/ | 2 ¢= 9 23}
Helsted shoote] BAET 1 2H )Ml FojA
EA L ZAEY ) =3 cytokinind} auxing) F/FE
gl ste] Zhzhel A 2ol & embryo A3 multi-
shoote] f-7] Y42 ¥ w3d}r] ¢3S cytokininC &
+ kineting, 18] 1 auxin. 2 & 2,4-DE Al&-31A
Zzte) YAFFL M metGOm, A ET FERE
kinetin 0.13} 0.5meg/ [, 218} 1 2,4-DE & 0.5, 1.0mg/
| o2 2tz By 2 shel LSS T

A2 E Al & g 73 petioleZ2H-¥
multi-shoot2] 7]

Hju G o2 5 dolzl Ag e A ollA multi-
F718H71 st <o 23 A R-E 2est
o] CPA 0.5mg/ ! ¢} BA 1.0mg/ !, 2,4-D 1.0mg/ ! ¢}
kinetin O.1mg/ ! 121 1 GAs 50mg/ | & Z}Z} A ] 8}
o] 9o ¥t B W AL AR FERo] £R
%o wE multi-shoot?] ¥4-& ZAM819G .

shootE

A4} 2} A © 2 ] pre-embryoid 7] %A



# % 4Ez6 Korean J.Plant.Res. 16(1) 74~81(2003)

Table 1. The effects of CPA and BA on the growth and morphological traits of Panax ginseng embryo cultured in vitro.

CPA(mg/ 1) BA(mg/ 1) Ratio of growth(No.) Phenotype
0 0 1/35 round type callus
0 1.0 1/35 "
0 3.0 1/35 %G
0 5.0 1/35 "
0.1 0 11/35 ”
0.1 1.0 5/35 growth of single shoot
0.1 3.0 5/35 ”
0.1 5.0 5/35 7
0.5 0 31/35 round type callus
0.5 1.0 25135 growth of some shoots
0.5 3.0 24/35 growth of some shoots
0.5 5.0 15/35 growth of single shoots
1.5 0 5735 round type callus
1.0 1.0 8/35 growth of single shoot
1.0 3.0 9/35 ”
1.0 50 10/35 "
3.0 0 4/35 round type callus
3.0 1.0 21/35 ”
3.0 3.0 15/35 ”
3.0 5.0 12/35 "
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and kinetin 0.5mg/ ! through ginseng embryo culture.
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Table 2. The effects of 2,4-D and kinetin on the growth and morphological traits of Panax ginseng embryo cultured in

vitro.
2,4-D(mg/ [ ) Kinetin(mg/ [ ) Ratio of growth(%) Phenotype
1.0 0.1 26/38(68) multi-shoots
1.0 0.5 21/29(72) Z
0.5 0.1 21/33(64) ”
0.5 0.5 26/36(72) ”
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Table 3. The effects of phytohormone on the multi-shoot and pre-embryoid formation in basic of Panax ginseng petiole
with/without leaf.

) Phytohormone Multi-shoot Pre-embryoid
Petiole ,
(mg/ 1) (No) (No)
) CPA 0.5 + BA 1.0 0/35 1/35
Petiole L .
) 2,4-D 1.0 + Kinetin 0.1 0/35 3/35
with leaf
GA3 50 0/35 0/35
CPA OS5 +BA 10 0/35 0/35
Petiole without leaf 2,4-D 1.0 +Kinetin 0.1 0/35 0/35
GA3 50 0/35 0/35

Table 4. The effect of 2,4-D and kinetin on the formation of pre-embryoid from Panax ginseng cotyledon explant.

2.4-D(mg/ 1 ) Kinetin{mg/ { ) Formation of pre-embryoid(%)
1.0 0.1 17/35(49)
1.0 0.5 18/35(51)
0.5 0.1 14/35(40)
0.5 0.5 15/35(43)
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Table 5. The effects of kanamycin and phytohormone on the growth of ginseng petiole with/without leaf and embryo.

Conc. of Petiole with leaf Petiole without leaf Embryo

kanamycin(ug/ml) GA3 2,4-D GA3 2,4-D GA3 2,4-D

0 35/35 35/35 35/35 35/35 35/35 35/35

25 29/35 26/35 21/35 23/35 35/35 28/35

50 20/35 24/35 4/35 6/35 35/35 8/35

75 4/35 16/35 1/35 4/35 28/35 4/35

100 2/35 8/35 0/35 0/35 2/35 0/35

150 0/35 1/35 0/35 0/35 0/35 0/35
TE H9oA 2 Ayt AHA} T3 53 o] & Holx| ¢Fgkor}, kanamycin 50ug/ml 2 2] -9l
2ol 22322 0 2= Kinetin 0.1mg/ [ 7 0.5mg/ ! N B3 328 28d BAg0] 9L 23817
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Table 6. The effect of kanamycin on growth of ginseng cotyledon explants.

Conc. of kanamycin(ug/ml)

Frequency of pre-embryoid

Survival ratio(%)

formation(%)
0 35/35(100) 54
25 21/35(60.0) 42
50 2/35(5.7) 0
75 0/35(0) 0
100 0/35(0) 0

Table 7. The effect of kanamycin of somatic embryo induced from cotyledon explants on MS medium without plant

growth regulators.

Conc. of kanamycin(ug/ml)

Frequency of pre-embryoid

Survival ratio(%)

formation(%)

0 35/35(100) 97

25 11/35(31.4) 54

50 0/35(0) 0

75 0/35(0) 0

100 0/35(0) 0
Tl Aol BF AL R e Ao b o BA 1.0 mg/ I %A 2] 7} multi- shoot& @ =H 7}
AL 1T 9 75~100ug/ml9] kanamycin2 A}-8-3} FEAFN ACE Yo, AES 22 FR/RE
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