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Isolation and Purification of Protoplasts in Roots and Leaves of Soybean Seed-
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Abstract: The methods for isolation and purification of protoplast in roots and leaves of soybean seedling were investigated
together in this study. The results showed that, the suitable enzyme species and concentrations for isolation of root protoplasts
were CPW-13M +13% (W/V) mannotol +3% cellulose R-10 + 1. 1% macerozyme R-10 +1.0% hemicellulase,,pH5.8;
those for leaf were 0. 15% CaCl,2H,0 +9% mannitol + 1% cellulase R-10 +0.20% pectolaseY-23 ,pH 5. 8 ,and the tem-
perature was 28°C. The reasonable enzymatic times for isolation of root and leaf protoplasts were 16 and 4 h,respectively;
and the higher protoplast yield and viability were accordingly 1.46 x 10° protoplasts « ¢ =" FW and 57.8% ,1.74 x 10° proto-
plasts - ¢~' FW and 70.3% . The better purification for root protoplasts was the sinking method of 23% sucrose mixed with
CPW-18M, that for leaf was the rising method of 25% sucrose.
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Table 1 ~ Soybean root and leaf protoplast yield and range analysis with different enzymes and concentrations
JEUE A
[ Z Factors Protoplast yield/ x Eq:ﬁﬁjlk(ﬁjj
=) 0% e g~ FW Protoplast viability/ %
Numbers #2 Root I+ Leaf
#2 Root - Leaf #8 Root M Leaf
A B C D A B C D
1 1(3.0) 1(0.5) 1(0.1) 1(0.5) 1(0.6) 1(0.05) 1(0.1) 1(0.05) 1.27 10.2 57.2  59.2
2 1(3.0)  2(1.0) 2(0.15) 2(0.8) 1(0.6) 2(0.1) 2(0.15) 2(0.1)  1.36 10.9 55.4  57.3
3 1(3.0) 3(1.5) 3(0.2) 3(1.1) 1(0.6) 3(0.0) 3(0.2) 3(0.0) 1.32 11.7 55.7 58.9
4 2(4.0) 1(0.5) 2(0.15) 3(1.1) 2(1) 1(0.05) 2(0.15) 3(0.0) 1.40 15.3 51.9 60.7
5 2(4.0) 2(1.0) 3(0.2) 2(0.8) 2(1) 2(0.1) 3(0.2) 2(0.1)  1.29 15.9 53.8  63.4
6 2(4.0) 3(1.5) 1(0.1) 1(0.5) 2(1) 3(0.0) 1(0.1) 1(0.05) 1.17 16.8 50.1 69.2
7 3(5.0) 1(0.5) 3(0.2) 2(0.8) 3(1.4) 1(0.05) 3(0.2) 2(0.1) 1.14 13.4 49.6 67.3
8 3(5.0) 2(1.0) 1(0.1) 3(1.1) 3(1.4) 2(0.1) 1(0.1) 3(0.0) 1.17 12.5 50.8 70.6
9 3(5.0)  3(1.5) 2(0.15) 1(0.5) 3(1.4) 3(0.0) 2(0.15) 1(0.05)  1.03 11.8 47.3  68.6
Tl 3.95 3.81 3.61 3.47 3.28 3.89 3.95 3.88
T2 3.86 3.82 3.79 3.79 4.80 3.93 3.80 4.02
T3 3.34 3.52 3.75 3.89 3.77 4.03 4.10 3.95
R value 0.61 0.30 0.18 0.42 1.52 0.14 0.30 0.14

A represents cellulaseR — 10 ( Onozuka, Yakult Honsdha Co. ,Ltd, Tokyo,Japan) ; B represents hemicellulase ( Sigma,USA) ;C represents pectolas-

eY-23 (Yakult Honsdha Co. ,Ltd, Tokyo,Japan) ;D represents macerozy
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Table 2 Effect of enzymatic time on isolation of soybean root and leaf protoplasts
oy N
R — JEUE A JEAE A 7
Protoplasts yield/ x 10° 4~ ¢ ='FW Protoplasts viability/ %
#2 Root - Leaf AR Root - Leaf #2 Root - Leaf
6 2 1.06 £0. 09¢ 9.60.12b 60.5+1.67a 79.2+1.15a
12 4 1.14 £0. 14be 17.4 £0.17a 59.2+1.97a 70.3 £2.54ab
16 6 1.46 £0.21a 16.9 £0.26a 57.8 £0.91ab 71.2 £3.13ab
18 8 1.22 +0. 16ab 15.3 £0.31a 52.1+1.78b 68.6 +1.98ab
20 10 1.31 0. 19ab 10.2 £0.09b 50.1+3.08b 50.8 +1.18b
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Table 3  Effect of mannitol concentration on isolation of soybean root and leaf protoplasts

H R R J A SR 7 ek JEL A BT 71

Mannitol concentration/% Protoplasts yield/ x 1034~ g = ' FW Protoplasts viability/ %

HE Root H Leaf 2 Root H Leaf 2 Root I Leaf
11 8 1.21 £0.09¢ 16.5 +0.34ab 49.8 +1.98¢ 67.4 +2.78b
12 9 1.32+0.18b 17.9 +0. 15a 55.6+2.87a 71.2+1.13a
13 10 1.43 £0.05a 15.7 £0.42abc 56.7 £0.78a 65.1+2.65b
14 11 1.29 £0.38¢c 13.5 £0.67hc 54.2 £1.67ab 66.3 +1.09b
15 12 1.38 £0.47b 12.8 £0.19¢ 52.3+1.49b 60.9 +3.28¢
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lable 4 Effect of the centrifugation method with different sucrose

oncentrations on root and leaf protoplast yield of soybean seedlings

JE A TR = 4 Protoplasts yield

REAHIR
Sucrose UL () k()
concentrations  Sinking method for root Rising method for leaf
/% / x10* 4 g7l FW / x10° 4~ g7l FW
21 8.97 +0.15b 2.43 +0.12d
23 10.2 +0.25a 5.12+0.67b
25 7.12 0. 19bd 7.54 +0.31a
27 7.86 +0.31bc 5.09 +0.29b
29 6.58 +0.23d 4.98 £0.25¢

A:CPW -13M +3% cellulase R =10 +1.1% macerozyme R — 10
+1.0% hemicellulase, pH 5. 8,16 h;B:0.15% CaCl,*2H,0 +9%
mannitol +1.0% cellulase R —10 +0.2% pectolaseY -23 ,pH 5.8 ,4 h
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Isolation and purification of protoplasts in roots and leaves of soybean seedlings
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