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ABSTRACT The optimal condition of in vitro regeneration and transformation were investigated for newly bred
potato varieties in Korea. Leaf and internodal stem tissues of ‘Chubak’, ‘Namsuh’, ‘Jasim’, ‘Jopung’ and ‘Jowon’
were used to investigate the influence of growth regulator on regeneration efficiency. The effect of phenolic

compound acetosyringone on gene transformation efficiency was also investigated. Leaf tissue of ‘Jowon’ and

internodal stem tissues of ‘Jopung’ were showed high regeneration efficiency on M5 medium supplemented with
0.1 mg/L GA;, 2.0 mg/L Zeatin and 0.01 mg/L NAA. The other three potato cultivars were showed low
regeneration efficiency less than 25%. The effect of acetosyringone on Agrobacterium-mediated gene
transformation with leaf and intemodal stem tissues were noticeable. By adding the 75 uM of acetosyringone during
the Agrobacterium innoculation, the transformation efficiency was increased up to 1.5~4.0 fold compare to non-
treated control. In case of ‘Jowon’ the transformation efficiency was 87.9% in leaf tissue and ‘Jopung’ was 68.4% in

internodal stem tissues.
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732} (S. tuberosum)= 4¥jA] (2n=4x)¢] oF HAAE T
RS E3 /§Fo] B A= vlaf o9 o|¥r} (Bradshaw
and Mackay 1994). wi2bA HEE=A] (haploid) & 713l &%
o o]-83kH 1} (Ross 1986), HAHE 7|&E T3 &5 &
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(Ghislain et al. 1997). 4= F2AF A9 Z7IA T EE
AEZ Wo] o)L o] $7 (An et al. 1988; De Block 1988),
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ol RAog ¥ux Yt (D’Amato 1975; De Block 1988;
Dobigny et al. 1996). Z+2k2] 79 9 X3 (De Block 1988)0]
U #7 ZZ (Sheerman and Bevan 1988; Stickema et al.
1988) 55 AMEZE o]&3td FFXS] o] §3}2 oLt A}
S5 2A o AT FAAEE Fol o witk of
Yzt 50 M E B2 AolE BolX IeS B vf
Atk JZ7HA] QoA FAAY S7AFE (Youm et al.
2002)2 o] o]&HI e dF FF9 AL A 3
FA% 2 &o] e A FF Bl HET AoE dEA
AT (Choi et al. 1996), A S-ZUtlM e A= A
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Table 1. Hormone composition of media for potato regeneration.

Callus culture Shoot-inducing

Medium (mg/L) culture (mg/L)
BA GA; Zeatin IAA NAA BA GA,

M1’ 225 5

M2 225 10

M3’ 1 5

M4* 2 0.5

M5’ 0.1 2 0.01

M6 225 0.2

M7 225 0.17 225

Vlsser et al. 1989, “Ooms et al. 1987, Doblgny et al. 1995,
Sheerman and Bevan 1988, Joung et al. 1996, Carputo et al.
1995, "Ooms et al. 1987.

Table 2. Composition of media for potato transformation, sub-culture and muitiplification culture.

. Composition of medium (mg/L}) Agar
Medium ; : R (g/L.
BA GA, Zeatin NAA 24-D CaCl, NH,NO, kanamycin carbenicillin gL)
PPM 10 10
PCM 2 147 80 8
PSM 0.1 2 0.01 50 500 8
SUM 50 500 8
MUM 0.1

'Except MUM, all the media contains the 1 X MS salt with 1 X vitamin mixture and 30 g/L sucrose. The MUM contains 2 X MS salt with 1 X
vitamin mixture and 30 g/L sucrose. PPM, potato pre-culture media; PCM, potato co-culture media; PSM, potato selection media; SUM,

subculture media; MUM, muitiplication media.
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EDTA, 2 M NaCl, 2% (w/v) CTAB : 5% (w/v) sarkosyl =
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Table 3. Shoot formation efficiency of the leaf discs and internodal tissues.

Rates of shoot formation (%)

Tissue' Variety

M1 M2 M3 M4 M5 M6 M7
Chubak 0 0 0 0 0 0 0
Namsuh 0 0] 0 0 53%£20 0 0
Leaf Jasim 0 0 0 33+£09 21.8+3.1 0 0
Jopung 0 0 0 0 0 0 0
Jowon 15.9+23 29.7+34 288129 22.7+2.7 93.8+7.8 0 0
Chubak 0 0 0 0 1.7+0.5 293+5.8 1.7£0.7
Namsuh 0 0 0 0 259+5.5 0 0
I;‘ggi Jasim 0 0 83+23 0 23.6+4.7 0 0
Jopung 32.1+4.5 21.9+3.7 129£2.1 53.6+6.8 70379 18.6+3.7 54.6+5.7
Jowon 0 0 0 33+1.1 6.3+1.3 22.6%4.7 19.4+3.8

'Used leaf discs were excised from young and full-expended potato leaves grown for seven to eight weeks in green house and the internode
tisstues were excised from in vitro cultures.
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Figure 1. Effect of acetosyringone on Agrobacterium-mediated transformation of leaf tissues (A) and internodal stem cuts (B) from five potato

varieties bred in Korea.
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< e ATt (Figure 1). Agrobacterium o143 2154 &
2% BA) acetosyringone x}ﬂ?ﬂ 73F o 3 ol &
o) ZVgiths o) AFZAFASo] B3 (Hiei et al. 1994;
Ishida et al. 1996; Sheikholeslam et al. 1987)% vl gle=d], o]
= QubE © 2 Agrobacteriumo] 2150 ZFEH FAA o=

UM$] acetosyringoneS AFEEH

ol 5174] o= vir (virulence) A7 A EMEZRE A
T 92 W& H oA acetosyringonedl] &t} 0 E ut

o] QE}M ARl 71918k AoZ A 9lrt (Engstrom
et al. 1987; Mathews et al. 1990).

Non-infected

Infceted

Figure 2. Regeneration of putative transformants from the selection
media containing kanamycin 50 mg/L after Agrobacterium infection
A, Putative transformants of ‘Jowon’ transformants regenerated from
leaf tissues; B, Putative transformants of ‘Jopung’ regenerated from
internodal stem tissues.
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Figure 3. PCR detection of NPT 1l selective marker in putative
transgenic potato by using the NPT II specific primers. M, AV/HindlI11,
NC, DNA from control potato plant; PC, vector pBI121 as a positive
control; 1~ 10 putative tranformants selected from potato selection
media (PSM).
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Figure 4. Histochemical analysis of GUS activity in transgenic
potato tissues after in situ staining. Leaf (A) and stem (B) tissues
were squashed and were cross-sectioned respectively for observation
of GUS activity.
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