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=br—N, 04%THa—2 (> 7<eHE, 547V %
N2 728EHc, 5 X104~ 1 X 10E/menEE THEL,
agarose bead-type ¥ (T u—2 v —Xi) THEE
L7z, BT ~10H%IZ, 7o 772 288 L27
=A% 3~ 4dmKICHE, THAo—XEk-7EE
ROBHIEHE ANz v —LICHBL TBELR. 20
%, 2 = F—LDOBREX0.4MA 50.3M, 0.2MICEE
L ek NEKIN 2, BHEE, BEBEEETSE
T, au=—NEFRELRL, 7u b 7T X b EEEEE
CHIMT R L E S ICOWTIL, 0.5mg/ € 2, 4-D +
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#%, 2%tNF—¥ F/XH R-10, 1%=rofiL
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Fig. 1 Callus development from stem-derived protoplasts of Brassica campestris cv. ‘Hiroshimana’.
A : Freshly isolated protoplasts from stem segments. B : First cell division after 48 hr of culture. C: Small
cell colonies after 9 days of culture. D : Cell colony after 15 days of culture. E : Macroscopic colonies after
4 weeks of culture. F : Calli after 8 weeks of culture. Bar=100gm (A, C, D), 50um (B), 1cm (E, F).
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Table 1 Effect of various media on shoot regeneration from stem-derived protoplasts of Brassica campestris
ssp. pekinensis cv. ‘Hiroshimana’.
1 hoot
Protopla.st Callus Fu ture Regeneration  No. of calli No. of calli Shoo . Total No.
culture medium® medium® medium® inoculated with shoots regeneration of shoots
{mg/ 2) (mg/ 2) frequency (%)
2,4-D 1.0 1 469 0 0 0
2,4-D 0.5 KIN 0.3 I 154 0 0 0
NAA 0.5
BA 0.5 2,4-D 0.1 1 630 7 1.1
BA 1.0 I 252 1 0.4
2,4-D 1.0 I 147 0 0 0
2,4-D 1.0 KIN 0.3 I 70 0 0 0
NAA 0.1
BA 0.5 2,4-D 0.1 I 350 0 0
BA 1.0 a 252 0 0 0

a  Protoplast culture medium : B; medium supplemented with 0.4 M mannitol and 1% sucrose.
b Callus culture medium : MS basal salts and NN 67 organics supplemented with 0.2 M mannitol, 1% sucrose

and 0.25% agarose.

¢ Regeneration medium I : MS basal salts and NN 67 organics supplemented with 2.0mg/ £ zeatin, 2.0mg/ £
kinetin, 0.1mg/ ¢ TAA, 0.2M mannitol, 1% sucrose and 0.75% agarose.
Regeneration medium II : MS basal salts and NN 67 organics supplemented with 1.0mg/ £ zeatin, 1% sucrose

and 0.75% agarose’

22, 4-D+1.0mg/ ¢ BAR) 2B ¢ 3BMHKIZ, 1.5
ml LN KkESICEBFL A NVADERE (A2
HETO LT IR B2%TH o7

2. EYEBE

7o b 7T A h L OWENEMLICOWTIE, B
TRBE ONEA LB 2 Tu T IR) % 2EE
D70 TSR HEEEMTEEL, 2MEEN ) LA
FIEHICHAEL TN 2 ~ 3mADH LR, 2H
HoBESuEicBEL TRETL, T0#R% Table 1
(2R 7. EHROFEAMEIE, 0.5mg/ € 2,4-D +0.5me/ 8
NAA-+0.5mg/ ¢ BA 2L 7270 b 75 2 b HE3eEsif
T7a b 7IA b BHEELH,0.1ng/ ¢ 2,4-D +1.0me/
¢ BA 28U 72 0 W AFEBRIER CAHN A R TR S B2
AT I EY bz, 630D 2L 2k, AL T
(0.2M~>> = b—40.5% 3 2 ¥6+2.0mg/ L €T F> +
2.0mg/ & KIN+0.1mg/ ¢ TAA K)o Mt L 72 #5458, 718
DA NAD b SEOW RV ESILL, WEOBEHEEIT
11%Th -7, BUADH N2 %, BRI (1%
CabE+1l.0mg/ 0T FX) ICBREL 2R, 1ED
AN b 1 EOEEPFEMEL, BEROBSMUEIL0.4

%TH-T,

Lol tETe LTI LOBERENTR
HMZER, tui et RERURE LEBE Ok
E7a b 7R LEEL MWK ABRNTEE LY,
Ta 7oA BB, BELUELNANLZLS
DEERFEICOWTRITL, Z0kR% Table2 2R L
720 34308 A R B LRI TEAE L 228, P

RO LD N R b AEDOE RSB 2. RIRR

BU7a b 77 2 FEMEYERD AN A Gk, BE
OBFEEFBD LN Lo, BFERTER, 2 HNREIC
BW, 2R 70 b 7R L EENEEL, B
FERIZ, FNEFN0.2%, 1.2%TH 72, T2, HF
RTIR, 70 b 772 ERDH N ZOTERES MO R
DANAEFETRLY, oL, AIVADERENM
MR & WIS b Tz,

A NAD b D EFEOTFIL, Fo{LEHICEREL T
2~ 3EMERBICED LN, 1A NRALR ) ORI,
1~2@Th->72, AINADLDEEDHEIZBNT,
HNAI W EIZT b L T3 b @ (Fig. 2A) RO
W4t & ITHE, WAL T3 L o (Fig. 2B)
MRS LNz, AN LEELCEEO—EBICE, E
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Table 2 Shoot regeneration frequency from protoplast-derived calli of different lines.

Line

No. of calli
inoculated

No. of calli
with shoot

Shoot
regeneration
frequency (%)

Total No.
of shoots

Kihara
Denbira

Regenerated plant No.
No.
No.
No.

Exp. 1
Exp. 2

= N

504
819
168
940
152
416
431

S O O O NN D

(=R = =
[SC I o)

S DD OO

Protoplast culture medium : B; medium supplemented with 0.5mg/ £ 2,4-D, 0.5mg/ 2 NAA, 0.5mg/ 2 BA, 0.4M
mannitol and 1% sucrose.
Callus culture medium : MS basal salts and NN 67 organics supplemented with 0.1mg/ £ 2,4-D, 1.0mg/ ¢ BA, 0.2

M mannitol, 1% sucrose and 0.25% agarose.

Regeneration medium : MS basal salts and NN 67 organics supplemented with 2.0mg/ £ zeatin, 0.1mg/ 2 TAA, 0.2
M mannitol, 1% sucrose and 0.75% agarose, or with 1.0mg/ € zeatin, 0.2 M mannitol, 0.5% sucrose and 0.75%

agarose.

Fig. 2 Shoot and plantlet regenaration from protoplast-derived callus.

A-C: Shoot regeneration from callus after 3 months of culture. A : Shoot developed from compact callus.
B : Shoot and roots developed from callus. C : Abnormal shoot developed from callus. D : Flower bud
development on B; medium without hormone 10 weeks after transfer to the regeneration medium. E :
Regenerated plantlet with roots on Bs medium without hermone. Bar=1cm (A, B, D, E), 0.5em (C).
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Fig. 3 Regenerated plants from stem-drived protoplasts.
A : Protoplasts-derived plants with pots acclimatized and grown in greenhouse. B : Regenerated plants
showing no obvious phenotypic difference from the parental plant mass. C : Regenerated plant showing

normal flowering. Bar=10cm.
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Plant Regeneration from Stem-derived Protoplasts of

Brassica campestris ssp. pekinensis cv. ‘Hiroshimana’

Suguru CHOKYU and Masashi IMoT0O

Summary

Protoplasts were isolated from cell layer strips, which were excised from terminal stem of Brassica campestris
ssp. pekinensis cv. ‘Hiroshimana’ at the early flowering stage, with incubating in enzyme solution containing 2
9% Cellulase ‘Onozuka’ R-10 and 1% Macerozyme R-10 for 5.5 hr at 28°C.

Protoplasts were obtained at the rate of 7X10° per one gram of stem segments and were cultured in Bs medium
containing 0.4M mannitol, 1% sucrose, 0.5mg/ £ 2, 4-D, 0.5mg/ ¢ NAA, 0.5mg/ & BA and 0.4% agarose by agarose
-bead type culture.

The first cell divisions were observed after 24 hr and 32% of cultured protoplasts had divided after 48hr. 5% of
cultured protoplasts formed cell colonies of 300-500 x#m in size after 17 days of culture. Macroscopic colonies of
0.5-1.0mm in size were obtained after 30 days, which were transferred to proliferation medium supplemented with
0.1mg/ ¢ 2, 4-D and 1.0mg/ £ BA, developed into calli with 2% of cultured protoplasts.

0.2-1.2% of calli regenerated shoots on regeneration medium containing 1.0 or 2.0mg/ £ zeatin. Shoots
produced roots on B; medium without hormone and grew into plantlets.

Ten plants out of 11 regenerated plants showed no obvious phenotypic variation and most of normal plants set

seeds after selfing, the rest one plant showed morphological abnormality in leaf and flower.

Key words : Brassica campestyis, protoplast, stem, plant regeneration, Hiroshimana




