Name of the Study: Cell and Tissue culture Technique (Protoplast Culture)
The entire plant cell without its cellulosic cell wall is known as plant protoplast. It has been described as naked plant cell because the cell wall has been removed either by a mechanical or an enzymatic method.

Protoplast culture is the aseptic isolation & culture of protoplast in vitro with the obtaining of viable plant.

Importance of protoplast culture:

Despite technical difficulties that have limited the potential use of isolated protoplast in some investigation, protoplast culture is currently utilized in several areas of study.

1. Two or more protoplasts can be induced to fuse & then fusion product carefully nurtured to produce a hybrid plant. In some cases, hybrids that can not be produced by conventional plant genetics because of sexual or physiological incompatibility can be formed by somatic cell fusion.

2. After removal of cell wall the isolated protoplast is capable of ingesting foreign material into the cytoplasm by a process similar to endocytosis as described for certain animal cells & protozoans.

3. The cultured protoplast rapidly regenerates a new cell wall & this developmental process offers a novel system for the study of wall biosynthesis & deposition.

4. Population of protoplasts can be studied as a single cellular system that is their manipulation is similar to that of microorganisms. 

Methods of protoplast isolation:
Protoplast can be isolated from almost all plant parts viz. root, leave fruits, tuber, endosperm, pollen etc.A convenient & most suitable source f protoplast is mesophyl tissue from the fully expanded leave of young plant or new shoot. 
1. Mechanical method

2. Enzymatic method

1. Mechanical method

In this method large & highly vacuolated cells of storage tissue such as onion bulbs, scales, radish root & beet root tissue could be used for isolation. The cells are plasmolysed in an osmotic solution, causing the protoplast to shrink away from the cell wall.

2. Enzymatic method 

This method generates very large no. of protoplast in comparison to mechanical method.
First Isolated cells are prepared (maceration) by treating the leaf or other tissue segment with macro enzyme (Pectinase) in 13%mannitol. Pectinase mainly degrades the middle lamella while cellulose are required to digest the cell wall. The cells are purified by filtration through nylon mesh. Then the cells are incubated in 2% cellulose for about 90 min.
Protocol
The whole experiment needs to be conducted under aseptic conditions. Fully developed leaves are initially processed with effective surface sterilant (dipping into 70% ethanol for 1 min. then in 2% sodium hypochloride for 20-30 min.) and the lower epidermis is removed with a pair of fine forceps then it is cut into small pieces and incubated in a plasmolytic solution for a certain period. After a specific hour of enzymatic treatment, the digested mixture will contain sub-cellular debris, undigested cell, broken protoplast & healthy protoplast. This mixture will be purified by a combination of filtration, with washing. Isolated protoplasts are usually cultured in either liquid or semi-solid agar media plates. Protoplasts are sometimes allowed to regenerate the cell wall in liquid media before they are transferred to any agar media. Protoplast in culture generally starts to regenerate a cell wall with a few hours after isolation & may take several days to complete the process under suitable condition. After 3-4 weeks, small cell colonies will be visible. Colonies will reach approximately 1 mm in dia. within 5-6 weeks. Once small colonies have formed, these are transferred to an osmotic free medium to develop callus. The callus then undergoes organogenic or embryogenic differentiation leading to the formation of plants.
N.B. After the digestion of cell wall the isolated protoplast is subject to osmotic stress. If an osmotic stabilizing agent is not included in the medium the isolated protoplast would take in water by the process of osmosis & would eventually burst as there is no cell wall to constrain the cell.
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