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TABLE 12.1

Some commonly used commercially available enzymes for protoplast isolation

Enzyme Source Supplier
Cellulases
Onozuka RS Trichoderma viride Yakult Honsha, Japan
Cellulase R-10 T. viride Yakult Honsha, Japan
Cellulysine T. viride Calbiochem, USA
Drisgelase Irpex lactes Kyowa Hakko Kogyvo, Japan
Meicelase-P T. viride Meiji Seik Kaisha, Japan
Hemicellulase
Hemicellulase Aspergillus niger Sigma, USA
Rhozyme HP-150  Aspergillus niger Rohm and Hass, USA
Zymolyase Arthrobacter luteus Sigma, USA
Pectinase
Macerozyme R-10  Rhizopus sp. Yakult Honsha, Japan
Macerase Rhizopus sp. Calbiochem., USA
Pectinase (purified) A. niger Sigma, USA
Pectolyase Y23 A. japonicus Seishin Pharmaceutical, Japan
Pectinol A. niger Rohm and Hass, USA
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TABLE 12.2

.Adle 4l

Optimal conditions for the isolation of protoplasts from cultured cells of tobacco®

Parameter Optimum condition
Plant material 4-5-day-old subculture
Cellulase 1% Onozuka R-10
Macerozyme 0.1-0.2% Onozuka R-10

pH of enzyme solution

Volume of enzyme solution/fresh weight of tissue
Incubation period

Incubation temperature

Rate of agitation

Osmoticum

4.7-5.7

10 ml g1

2-3h

22-37°C

50 rev. min~!

300-800 mmol I-! mannitol

8After Uchimiya and Murashige (1974).
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Fig. 12.1. Flow diagram for the isolation of mesophyll protoplasts (courtesy of E.C. Cocking, UK).
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Fig. 12.2. Freshly isolated mesophyll protoplasts (courtesy of 1.B. Power, UK).
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Fig. 12.3. Flow diagram for the culture of protoplasts (courtesy of E.C. Cocking, UK).
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Fig. 124 Plani regeneration from hypocolyl protoplasts of Braisiea napus. (A) Freshly soksed
protoplasts of different sizes. (B) One-day-old protoplasts; both the procopl have regencrated
wall but only the small one has divided. {C) Callus obtained from the protoplasts after 14 days ol
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TABLE 123

A medium for culturing protoplasts at low density®®

Constituents Amount Canstituents Amount
(mg ') (mg 1"}
Mineral salts
NHNOs 600 KI 075
HKNOy 1900 HzBO, 300
CaCl2H 0 SO0 MnS0,-Ha0 10.00
MgSO,-TH 0 300 ZnS0, THO 200
KH, PO, 170 NayMoO - 2Hz0 0.25
300 CuS0-5H0 0.026
Sequestrene 330 Fe® 28 Colg-6H 0 0.025
Sugars
Clucose 68400 Mannoss 1265
Suwoross 126 Rhamnoae 125
Fructose 125 Cellobiose 125
Ribosa 125 Sorbitol 125
Xviose 125 Mannitol 126
Organic ecids (adjusted to pH 5.5 with NH,OH)
Sodium pyruvate 5 Malic acid 10
Citrie acid 10 Fumaric acid 10
Vitamins
Inositol 100 Biolin 0005
Nicotinamide 1 Choline chloride 0.5
Pyridaxine-HC1L 1 Riboflavin a1
Thiamime-HC1 10 Ascarbic acid 1
p-Calcium pantothenate 0.5 Vitamin A 0005
Falic acid 0.2 Vitamin Dg 0006
p-Aminobenzoic acid 0.01 Vitamin Bys 0.01
Hormones Sovbean x barley Soybean x pea or N glawca
2.4-D 1 0.2
Zeatin 01 0.5
NAA - 1
Vitamin-free casamine acid? 125 mg 177
Coconut water (from mature 10 ml 11

fruits; heated to 80°C for
30 min and filtered)




