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DESCRIPTION
A protein or other biological macromolecule must first be 
purified before it can be thoroughly examined from a structural 
and functional perspective. When a single protein needs to be 
isolated from a mixture of as many as 10,000 different cellular or 
tissue proteins, each of which is composed of the same 
component amino acids, the difficulties that can occur during 
protein purification become apparent. Different proteins have 
different sizes (number of amino acids), charges (number of 
positively and negatively charged amino acids), sequences, and 
binding sites.

Every method for purifying proteins must be based on these 
intrinsic variations. The protein must be examined once it has 
been purified, usually using a spectral or electrophoretic method. 
The goal of protein purification is to separate and remove 
individual proteins or protein complexes from cells, organs, or 
whole organisms. Characterizing the function, structure, and 
relationships of the target protein depends on its purification. In 
most cases, separation processes take use of variations in protein 
size, physical-chemical characteristics, binding affinity, and 
biological activity.

Protein purification can be either analytical or preparative. A 
significant amount of proteins are intended to be produced 
during preparatory purifications for later usage. The creation of 
commercial items like enzymes (like lactase), nutritious proteins 
(soy protein isolate), and specific biopharmaceuticals are some 
examples (insulin).

Other host proteins and other biomolecules that could endanger 
the patient's health must be eliminated through a series of steps 
and with a great deal of quality control. A protein can be 
produced through analytical purification in relatively small 
quantities for a variety of research or analytical purposes, such as 
protein identification, structural characterization, and functional 
and post-translational modification studies.

Precipitation and differential solubilization

Using a salt like ammonium sulphate (NH4)2SO4 to precipitate 
proteins is a typical initial step in bulk protein purification. 
Ammonium sulphate is frequently employed because it is 
extremely soluble in water, somewhat unaffected by temperature 
changes, and generally safe for the majority of proteins.

If a protein is required for structure/function investigations,
(NH4)2SO4 is helpful since it precipitates proteins in their natural 
state. Furthermore, dialysis can be used to remove ammonium 
sulphate. By separating dissolved molecules according to their 
sizes, dialysis works. The biological sample is put inside a closed 
membrane, which has holes wide enough for smaller ions to 
easily flow through but too tiny for the protein of interest to do 
so. The ions are uniformly distributed throughout the whole 
solution when the system reaches equilibrium, but the protein is 
still concentrated in the membrane. As a result, the suspension's 
total salt content decreases. In reality, salt precipitation is 
governed by a complex system. Protein does not precipitate at 
high salt chloride concentrations. Some salts, such as 
guanidinium chloride, do not cause precipitation and instead 
unfold proteins. Salt ions engage in relatively complex 
interactions with both the protein and the solvent water.

CONCLUSION
The empirical finding shows that ammonium sulphate is the salt 
of choice for precipitating and concentrating proteins from a 
solution for the time being. Inclusion bodies can spontaneously 
precipitate from recombinant proteins as a result of numerous 
factors during over-expression in the host cell. Although this 
process makes it simpler to first separate inclusion bodies from 
native proteins, it requires careful differential solubilization of 
these inclusion bodies in order to rebuild functioning, 
appropriately folded proteins. On the basis of a recombinantly 
generated protein, a typical protein extraction, precipitation, and 
selective resolubilization technique is explained.
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