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Materials Required for Protoplast Isolation 

70% Ethanol 

0.1% Mercuric Chloride 

0.5M Mannitol 

Enzyme solution : 

1% Cellulase 0.25% Macerozyme R-10 

27.2 mg/l KH2PO4 

101 mg/l KNO3 

1480 mg/l CaCl2.2H2O 

246 mg/l MgSO4.7H2O 

0.5M Mannitol (pH 5.6) 

Cell Protoplast Washing Medium : 

0.5M Mannitol (pH 5.6) 

27.2 mg/l KH2PO4 

101 mg/l KNO3 

1480 mg/l CaCl2.2H2O 

246 mg/l MgSO4.7H2O 

Modified Protoplast Culture medium        

(Table is listed below)

Protocol for the preparation of Metabolically Competent Protoplasts 

Take fresh leaves from 4-5 week old aseptically growing plants. 

Surface sterilize in 70% Ethanol followed by treating with 0.1% Mercuric chloride for 1 minute. 

Wash the leaves thoroughly with sterile distilled water. 

Peel the lower epidermis of the leaf tissue and place it in 0.5M Mannitol solution for one hour in a petriplate. 

Remove the Mannitol solution and replace it with filter sterilized enzyme solution. 

Incubate the plates in dark for 16-20 hours at 25oC. 

Separate the protoplast layer by filtration using 0.45µM nylon membrane. 

Centrifuge the filtrate at 1000g for 10 minutes at 4 oC. 

Remove the supernatant and resuspend the pellet in cell protoplast washing medium. 

Centrifuge at 1000g for 10 minutes. 

Repeat step 9 twice. 

Finally suspend the protoplast pellet at a density of 1*105 ml/l in the modified protoplast culture medium. 

Plate the protoplasts as fine thin layer in petriplates. 

Incubate the plates at 25 oC in dark. 

http://www.molecularstation.com/botany/protoplast-isolation-protocol/
Protoplast: Living material of the cell.

Isolated Protoplast: Cells from which cell wall is removed.

Isolation of Protoplast:

Mechanical Isolation: Not commonly used but have some merits; Tidious process and yields smaller amount of protoplast; Cels are plasmolysed and causes the protoplast to shrink away from the cellwall.

Enzymatic Isolation:  Most commonly used method; Yield large amount of protoplast as compared to mechanical method; Sometimes have deleterious effect on plant metabolism; 

Cells are not damaged and osmotic shrinkage is much less.

ENZYMATIC ISOLATION OF PROTOPLAST:
Isolated cells are prepared by treating with macroenzymes (Pectinase) in 13% mannitol. Cells are then purified by filteration through nylon mesh. 

Second Method:
Cells + 2% cellulose for 90 min. In one step method both cellulose and pectinase are used simultaneously. 2-3 hours at 20-22 °C.
Is adequate to release significant number of protoplast.

Isolation of Protoplast from Leaves:

Leaves should be fully expanded from young plants. Lower epidermis is removed and is used for isolation of epidermis and guard cells protoplasts. The remaining peeled leaf is used for isolation of mesophyll protoplast.

METHODS:
Young expanded leaf + 70% ethanol for 1.0 min.

2% NaOCl (20-30 min)

Three washing in sterile distilled water

Peeling epidermis and small pieces of leaf segments

Flaccid >turgid

Peeled off leaf with lower epidermis down + 20 ml 13% mannitol + inorganic salt in petridish for 2 hours

Mannitol is pippeted off + 20 ml enzyme mixture in mannitol(0.5% macerozyme + 2% inozuka cellulose in 13% sorbitol and mannitol at pH 5.4)

Overnight incubation (15-18 hrs) at 22- 24 °C.   

Agitate adnplace petridish at an angle of 15° and place leaf at one side with sterile forecep

Protoplast will settle down

Protoplast + enzyme in 15ml screw capped centrifuge tubes

Centrifuge at 100 g for 1.0min (three times)

Wash protoplast with 13% sorbitol

Final washing 20% sucrose and centrifuge art 200 g for 1.0 min.

Clean protoplast floats and debris settle down. Pippette it out

Cell isolation:
Peeled off leaf segments in an enzyme mixture (Macerozyme 0.5%, potassium dextran sulphate 0.3% in 13% mannitol at pH 5.8)

Vaccum infiltration of enzyme mixture for 4-5 minute then transfer to waterbath at 25°C.
Agitate

After 15-20 min replace enzyme mixture and incubate again for one hour.

Isolation of Protoplast:
Isolated cells + enzyme mixture (2% cellulose in 13% mannitol at pH 5.4 for 90 min at 30°C and centrifuge at 100 g for one minute.

Decant supernatant and wash protoplast three times with mannitol

Clean protoplast with 20 –25 % sucrose.

Isolation from Pollen grains

Cultured cells:  Treating filtered suspension with 2-4% onozuka cellulose in 0.6M mannitol for 406 hours at 32 °C in gently shaking waterbath.

Enzyme mixture and osmotic stabilizer. (sucrose, alcohols and sorbitol or mannitol)

Purification of Protoplast:
Sedimentation and washing (centrifuge at 50 –100 g/5min.)

Floatation: (0.3 –0.6 M sucrose)

Protoplast Viability

Protoplast Fusion:

Sodium Nitrate; PEG; Poly D lusine; Lysozyme; glycerol and electrofusion.

One drop containing 50 micro litre in a petridish 

Shake 1 x 105/ml 

Wait for 5 min to allow protoplast to settle down at the bottom of petridish

300 –450 micro litre PEG and wait for 15 min

1.0 ml 0.7 M mannitol to dilute PEG

9 ml 0.5 M mannitol

Add few drops of mannitol wait for 5.0 min 

Observe under microscope

SUBPROTOPLAST: Fragments derived from protoplast but donot contain entire contents of plant cells

FUSOGEN: Agents causes protoplast fusion. Sodium Nitrate; PEG; Poly D lusine; Lysozyme; glycerol and electrofusion.

CYTOPLAST: Lack nucleus but contain most fraction of original cytoplasmic material.

KARYOPLAST: (MINIPROTOPLAST): Sub protoplast containing nucleus.

Microprotoplast: Sub protoplast containing not all but few chromosomes

Microplast: Protoplast fragments containing only minor fraction of cytoplasmic material surrounded by an inner membrane of cell.

Osmoticum: An agent such as glucose or sucrose employed to maintain the nutrient medium osmotic potential equivalenty to thayt of the cultured cells (Isotonic). This prevent cewll damage in vitro.
















