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Plant Regeneration from Hypocotyl-Derived Protoplasts of
Brassica oleracea var. capitata

Yeon Hee LEE*, Hyun Suk CHO, Suk Chul SUH, and Ho il KIM
Agricultural Biotechnology Institute, Rural Development Administration, Suwon, 441-707. *Corresponding author.

Protoplasts were isolated from hypocotyl tissues of 5-day-old Brassica oleracea var capitata Green Challenger seedlings.
Several media were used for protoplast culture and shoot regeneration. The shoot-regeneration capacity of protoplast-
derived callus depended on the initial culture medium. Protoplasts were cultured in liquid medium (B5 medium
supplemented with CaCl, 2H,0 600 mg/L, glucose 20 g/L, D-mannitol 70 g/L, NAA 1 mg/L, BA 1 mg/L, 24-D 0.25 mg/L) at
27 C under the dark. After 5 to 10 days, cultures were diluted with medium with a reduced osmotic stabilizer and then
transferred to illuminated conditions. The culture medium was changed with the fresh medium at 7- to 10-day-intervals
until the formation of microcallus. Hypocotyl protoplast-derived callus proliferated when transferred to MS medium
supplemented with NAA 1 mg/L, BA 1 mg/L and GA, 0.02 mg/L. Upon transfer to MS media with zeatin 3 mg/L, 1.6% T.C.
agar, callus gave rise to shoots. When regenerated shoots were transferred to MS basal medium without growth regulators,
roots were produced. In an attempt to increase the regeneration frequency, 10 g/L polyvinylpyrrolidone was added to the
regeneration medium, but the shoot regeneration was not improved. The regenerated whole plants were acclimated in a
sterilzed soilless mixture (vermiculite 2: perlite 2: peat moss 1) in a culture room.
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oFul| 3=(Brassica oleracea var. capitata, ‘Green Challenger’)
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Ono-zuka RS (Yakult Honshu) 1%, Pectolyase Y23 (Seshin
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Table 1. Plant regeneration from hypocotyl protoplast culture of B.
oleracea var. capitata Green Challenger on different culture and
regeneration medium.

Culture medium? Plating Regeneration Regeneration
effiency(%)® mediume frequency (%)
PC1, PC2, PC3 75 MSZ3 2A 0003
MSNB 2A 0.001
K9, F5, F13 63 MSZ3 2A 43
MSNB 2A 20
B, C, D 52 MSZ3 2A 171
MSNB 2A 83

apCl, PC2, PC3: Mukhopadhyay et al. (1991)
K9, F5, F13: Kao et al (1990)
B, C, D: Pelletier et al. (1983)

No. of dividing protoplasts

bPlating efficiency = x 1
No. of protoplasts plated

MSZ3 2A: MS + 1% sucrose + 16% T.C. agar + zeatin 3
mg/L: MSNB 2A: MS + 1% sucrose + 16% T.C. agar + NAA
01 mg/L + BA 05 mg/L.

Table 2. Plant regeneration from protoplast culture of B. oleracea
var. capitata Green Challenger on the various regeneration medium.
K9 medium was used for protoplast culture.
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Table 3. Effects of concentration of PVP and agar on plant
regeneration of B. oleracea var. capitata Green Challenger hypocotyl
protoplasts.

Culture medium*  Regeneration medium® Regeneration frequency(%)

B,C,D MSZ 3 PVP 86
MSZ 3 93
MSZ 3 2A PVP 175
MSZ 3 2A 2.2
MSNB PVP 80
MSNB 100
MSNB 2A PVP 64
MSNB 2A 140

Regeneration Regeneration(%)
medium?  No.of callus plated
Shoots Roots
MSZ1 2A 14 1(1.0) 9(86)
MSZ3 2A 100 3(30) 4(40)
MSBG 2A 110 1(1.0) 8(7.2)
MSNB 2A 330 2(06) 4(12.1)

a MSZ1 2A: MS + 1% sucrose + 16% T.C. agar + zeatin 1
mg/L:
MSZ3 2A: MS + 1% sucrose + 16 % T.C. agar + zeatin 3
mg/L:
MSBG 2A: MS + 1% sucrose + 1.6% T.C. agar + BA 1 mg/L
+ GA 01 mg/L:
MSNB 2A: MS + 1% sucrose + 16% T.C. agar + BA 05 mg/L
+ NAA 01 mg/L.

Dol
Table 3 B wizlel A AL A 2HE HEF AE
gol| A= PVPS} agar FE2] S Hoked AR
agar FE7} RES 08%5ct 242 FA A7ME 16%c]A
AR o] FA bt PVP o332 37| g2 Ao
ebdeh oleldt Aotz Ed dYAAZFH F9d 2
*°ﬂ/‘1 AEAE ALs A7leds AR ARG s A
e AR ok AHER Wi EA S SR, 43
}Jéxﬂ«l dgeo] AgI & £ Qlok & AYAA W%
271947 F AR 5He A9 GdFE A
& 4 Qloh oj2jst PARE Nishio F(1987)3} Fransz 5
(1991) o] oFun 3 AHAA wjFe A8 27]HA 7} shoot 7

aProtoplasts were cultured in medium B, C, D (Pelletier et al. 1983)
IPA was replaced by BA in medium E.
bMSZ 3 PVP: MS + 1% sucrose + PVP 10 g/L + zeatin 3 mg/L
+ 08% T.C. agar:
MSZ 3 2A PVP: MS+1%sucmse+PVPlOg/L+zeat1n3
mg/L + 1.6% T.C. agar;
MSZ 3: MS + 1% sucrose + zeatin 3 mg/L + 08% T.C. agar:
MSZ 3 2A: MS + 1% sucrose + zeatin 3 mg/L + 16% T.C.
agar:
MSNB PVP: MS + 1% sucrose + NAA 01 mg/L + BA 05
mg/L + PVP 10 g/L + 08% T.C. agar:
MSNB: MS + 1% sucrose + NAA 0.1 mg/L + BA 05 mg/L +
08% T.C. agar:
MSNB 2A PVP: MS + 1% sucrose + NAA 0.1 mg/L + BA 05
mg/L + PVP 10 g/L + 1.6% T.C. agar:
MSNB 2A: MS +1 % sucrose + NAA 01 mg/L + BA 05 mg/L
+ 16% T.C. agar.
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k! alr:}(Fig 2, D).

FF S AFAA gl oM T8 A2 AE
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2 Adelrh =g AFAA ANFEE 35 x 10/mlE

Figure 1. A: Initial division after 7-10 day culture
in liquid culture medium: B: Second division: C:
Microcallus after several division: D: Microcallus
from hypocotyl protoplasts isolated from hypocotyl
segments after 60 day culture under the light: E:
Hypocotyl Protoplast-derived callus (colony diameter
1 mm or )1 mm ) on the proliferation medium.

% Figure 2. A: Effects of agar concentration
on the shoot regeneration.

a: Regeneration medium with 08% T.C.
agar: b: Regeneration medium with 1.6%
T.C. agar: B: Transferred shoots for root
% formation on the MS medium without
§ growth regulators: C: The regenerated
whole plants habituated on the sterlized
soil In a culture room: D: Cabbage plants
regenerated from protoplast culture in the
field.
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