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Astragalus melilotoides Pall.
3x 10°/mL 1.0mg/L 2 4- 24D 0.5mg/L
6- 6BA  500mg/L 3% 0.3mol/L KM,
38%
Q943 A 1000-3061 2004 02-0221-06
Astragalus melilotoides Pall. 500mg/L. + 250mg/L. +3%
+0.65% pH 5.8
259 800 Ix
1.2
1-3 45
2d 4d 6d 8d
6 NaN, 10d 12d 1~2g 10mL
25°C +2%C 15h
7 25°C 50r/min 1h
Cellulase Onozuka R-10
Yakult Japan Hemicellulase Sigma
Macerozyme R-10 Yakult Japan Pecti-
nase Serva 0.4mol/L
0.1% MES 2 N- -
1 0.05mol/L CaCl; 2H,0 pH 5.8
1.1 400 800r/min
Smin
! 0. 16mol/L CaCl, 0.1% MES pH
0.5cm 5.8 18% 500r/min 10min
3
Murashige ~ Skoog MS
® +1.0mg/L 2 4-D + 0. Smg/L 6BA + 0.4
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mol/L AMet'PPs
0 0.2mmol/L 0. 4
20 mmol/L. 0.6mmol/L 0. 8mmol/L ethionine
MS 1.1
1.3 25°C £2°C 1 500 Ix
3
6cm 2ml. 3
25°C 9 ) 2
MS DPD " KMy,
2 4-D1.0mg/L 6BAO.5mg/L 2.1
500mg/L. 3% 0.3mol/L pHS5.  2-1.1
3 7d 8d 1
3
20 70% 1
3 KM, 2
2 3
1.3.1 - 0.8% .
KM, peal. 60mm 2.1x10°/g
3 2% Cellulase  Onozuka R-10
ol 0.5% Pectinase Serva 0.5%
m . .
132 5 Hemicellulase Sigma
1.0% KM, 40°C
60mm
KM, 2ml
1.4
2 0.4 ~0.6mol/L
0.5mL
10 CaCl, MES KH,P0,
2mm MS
1.1 1
25°C +2°C 25001x MES CaCly 2H,0
} MS +
6BA1.0mg/L + KT 0.2mg/L + 500mg/L +
200mg/L + 3% + 0.7% pH 18% pHS.8
5.8 2 ~3cm 1/2MS + 500r/min 10min
3% + 0.7% pH 5.8
2.1.2
1.5
AMet'PPs
0 1
4mmol/L. 8mmol/L. 12 mmol/I. 16mmol/L 8d

methionine ~ MS 1.1 © HERFEREMEMFRFATIRA%IEE http:// journals. im. ac. on
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] R . 400
204 ai—o— ./
I~ | bi—e— " §
S F300 2
16 ~ 30;11n 2A S 154 o \ [
X ‘ o £
E | 200 g
o L
2. 101 %
7 2
= . Lo s
Xu & Jia 9~10d g5 o 1002
£ ] o /
21 L)
0 T T T T T T T 0
1 x 2 4 6 8 10 12
Subculture time of calli/d
Table 1 The effect of different enzyme compositions
on the yield and viability of protoplasts” 1
Different combinations of  Yield of protoplasts Viability of protoplasts
enzyme solution /g Fresh weight 1% Fig.1 Relationship between relative growth
1 2%Cellulase OnomukaR-10 8.6 x 10° 69.2 rate and protoplast yield of the calli
1% MacerozymeR - 10 a Relationship between subculture time of
2 2%Cellulase OnozukaR - 10 1.3 x 10° 75.6 calli and protoplast yield of the calli
1%Pectinase Serva b Relationship between subculture time of
_ 3
3 2%Cellulase Onoaka R-10 2.1 x 10 8.7 calli and relative growth rate of the calli
0.5% Pectinase Serva
0.5% Hemicellulase Sigma
* The enzyme solutions in the table were supplemented with 0.4mol/L man-
nitol 0.1% W/V MES and 0.05mol/L CaCl, PH was adjusted to 5.8.
2
Fig.2  Primary divisions from protoplasts
A Freshly isolated protoplasts of methionine resistant of Astragalus melilotoidesPall. x 630
B First division of protoplast x 785
C A cluster from protoplast — derived cells x 40
2.2 17.5% KM,
2.2.1 32.6% KM,,
13 11 15
MS
DPD KM, 3 2.2.2 KM,
24h
7d MS 48h
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2 2C
1~2
KM;,
3
3 x 10° /mL 32.6%
16 17
35

30
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= 251 \
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& 207
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S 151
z
g
T 10
[+ o
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Protoplase density/(x1 0°/m L)

3
Fig.3  Effect of protoplast density on the

relative division frequency

2.2.3

3 x 10°mL -

38.7%  Shillito "
Thompson
2.3
2
4A
3
25001x 2
4B
4C
10d
4D
2.4
21

2mm

MS

2 ~3cm

20

22

Table 2 The effect of culture methods on the protoplast division and protocalli formation

Initiation time of

the first division/h

Culture methods

Frequency of division
after 7days in culture/ %

Formation of

cell colonies/d

Microcalli formed

2mm in diameter /d

Liquid shallow layer 72 32.6
Solid-liquid dual layer 72 33.5
Agaroase beads 48 38.7

14
13
12

28
26
22
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100 —3 resistant protocalli
g —e—CK
T sof
3
ié 60
% a0t .\
5 \D\U
2 20f .
£ \.\
~ Or T
0.0 02 0.4 0.6 0.8
Ethionine/(mmol/L)
6
Fig.6 Effect of ethionine on the growth of
the protocalli from the resistant variant of
m 001 — o
a0 Astragalus melilotoides Pall
08 —/—nqg
co
: 3
Fig.4 Callus formation and plant
A Microcalli from protoplasts
B Green buds and calli derived from protoplasts
C Shoots differentiated from protoplast-derived calli
D Regenerated plantlets from protoplasts
. 100 —o— resistant protocalli
% | \ —— CK
T 80 a
Qa e
£ 601
= ]
2 40 °
% \ \o
2 204 . T~
% i \LT;
% g TT——
0 lél4 I6é IlIO I1I2I1I4I16
Methionine/(mmol/L)
5
Fig.5 Effect of methionine on the growth of
the protocalli from the resistant variant of AMet'PPs
Astragalus melilotoides Pall
AMet" PPs
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Protoplast Culture and Plant Regeneration of the Methionine Resistant Variant of
Astragalus melilotoides Pall
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JIA Jing-Fen'”

HAO Jian-Guo'

' Provincial Key Laboratory of Biotechnology Northwest University Xi’an 710069 China
2 Shenzhen Fairy Lake Botanlcal Garden 518004 China

Abstract An efficient protocol for plant regeneration from protoplasts of the methionine resistant variant of Astragalus melilo-

toides was established. The friable calli induced from internode segments of variant plants were used for protoplast preparation. The

protoplasts were isolated through enzyme digestion. Calli were formed after sustained divisions of protoplasts. High frequency of

shoot differentiation was obtained from the protocalli on differentiated medium. The effects of different media culturing methods

and plating densities on protoplast divisions and plant regeneration were studied.The results show that agarose-beads culture
method KMg, medium supplemented with 1.0mg/L2 4-D 0.5mg/L 6BA 0.3mol/L mannitol 2% W/V sucrose and 500mg/L

casein hydrolysate at a plating density of 3 x 10°/mL are the appropriate conditions for protoplast division of the methionine resis-

tant cell line. The division frequency is over 38 % . The protoplast — regenerated plants still preserve resistance to methionine and

ethionine. This research builds up the foundation for the resistant cell line as a parent of somatic hybridization.

Key words Astragalus melilotoides Pall protoplast culture plant regeneration methionine resistant
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