PRACTICAL LESSON 2
PHYSICAL AND CHEMICAL PROPETIES OF PROTEINS

The purposes of the lesson:
1. to perform and assess color reactions for proteins and amino acids. 
2. to learn physical and chemical properties of proteins: ionization, hydration, solubility. 
3. to obtain knowledge about precipitation of proteins, general techniques for separation, purification and quantitation of the proteins. 

Necessary initial level 
To know:
1. classification and structure of amino acids (see Appendix I)
2. acid-base behavior of amino acids (see Appendix I)
3. interactions stabilizing of protein structure. Peptide bond (see Appendix I). 
4. formation and name of di-,tri- and tetrapeptides (see Appendix I).

Key words: color reactions for proteins and amino acids, ionization, hydration, solubility of the proteins, precipitation of proteins (reversible and irreversible), salting out of proteins, denaturation, renaturation, separation, purification and quantitation of the proteins.

Content of lesson:
1. Written control.
2. Recitation.
3. Practical part: 
-color reactions for proteins and amino acids (Biuret reaction, Ninhydrin reaction, Xantoprotein test, Milon’s reaction, Nitriprusside test).

QUESTIONS FOR PREPARATION FOR LESSON:
1. Color reactions for proteins and amino acids (Biuret reaction, Ninhydrin reaction, Xantoprotein test, Milon’s reaction, Nitriprusside Test).
2. Physical and chemical properties of proteins: ionization, hydration, solubility. Isoelectric point of protein.
3. Forming the protein’s hydration shell. 
4. Precipitation of proteins (reversible and irreversible). Salting out.
5. Denaturation of protein. Factors of denaturation. Properties of denatured protein.
6. Renaturation (reversible denaturation).
*7. General techniques for separation, purification and quantitation of the proteins.

QUESTIONS FOR WRITTEN CONTROL:
1. Draw the ionization scheme of albumin at each pH (pI=5,5):
a) 5,5		b)2		c)7,4
2. Draw the ionization scheme of pepsin at each pH (pI=1,5-2,5):
a) 0,5		b)2		c)7,4
3. Draw the ionization scheme of glutamatdehydrogenase at each pH (pI=7.4):
a) 5,5		b)10		c)7,4
4. Draw and name the tripeptide: Glu, Cys, Gly. 
5. Draw and name the tripeptide: Val, Pro, Ala.
6. Draw and name the tripeptide: Asp, Phe, Pro.
7. Draw the formation scheme of hydration shell
8. Draw the protein salting-out scheme. 
9. Draw scheme of denaturation by heating.
10. Numerate the properties of denatured protein.
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