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Amino acids
An amino acid is the fundamental building block of protein. Amino acids are joined together via peptide bonds to create protein chains known as polypeptides. The general structure of the amino acid consists of a central carbon atom (alpha carbon), bonded to an amino group, a carboxyl group, a hydrogen atom, and a side chain (R group). There are 20 common amino acids and the interactions between chemical properties of the amino acid side chains give rise to the diversity of protein shape, size, and functionality. 
The proteins in all living species, from bacteria to humans, are constructed from the same set of 20 amino acids, and so called because each contains an amino group attached to a carboxylic acid. The amino acids in proteins are α-amino acids, which means the amino group is attached to the α-carbon of the carboxylic acid. Humans can synthesize only about half of the needed amino acids; the remainder must be obtained from the diet and are known as essential amino acids. However, two additional amino acids have been found in limited quantities in proteins: Selenocysteine was discovered in 1986, while pyrrolysine was discovered in 2002.
The amino acids are colorless, nonvolatile, crystalline solids, melting and decomposing at temperatures above 200°C.   the structures of the amino acids in the solid state and in the neutral solution are best represented as having both a negatively charged group and a positively charged group. Such a species is known as a zwitterion.
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Classification
In addition to the amino and carboxyl groups, amino acids have a side chain or R group attached to the α-carbon. Each amino acid has unique characteristics arising from the size, shape, solubility, and ionization properties of its R group. As a result, the side chains of amino acids exert a profound effect on the structure and biological activity of proteins. Although amino acids can be classified in various ways, one common approach is to classify them according to whether the functional group on the side chain at neutral pH is nonpolar, polar but uncharged, negatively charged, or positively charged. The structures and names of the 20 amino acids, their one- and three-letter abbreviations, and some of their distinctive features are given in Table;
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Peptide synthesis
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The pentapeptide serylglycyltyrosylalanylleucine, or Ser–Gly–Tyr–Ala–Leu.
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Proteins
Proteins are the most abundant biological macromolecules, occurring in all cells. It is also the most versatile organic molecule of the living systems and occurs in great variety; thousands of different kinds, ranging in size from relatively small peptides to large polymers. Proteins are the polymers of amino acids covalently linked by the peptide bonds. The building blocks of proteins are the twenty naturally occurring amino acids. Thus, proteins are the polymers of amino acids.
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Classification of protein
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Function of protein
Proteins are vital for growth and repair, and their functions are endless. They also have an enormous diversity of biological functions and are the most important final products of the information pathways.
· Proteins, which are composed of amino acids, serve in many roles in the body (e.g., as enzymes, structural components, hormones, and antibodies).
· They act as structural components such as keratin of hair and nail, collagen of bone, etc.
· Proteins are the molecular instruments through which genetic information is expressed.
· They execute their activities in the transport of oxygen and carbon dioxide by hemoglobin and special enzymes in the red cells.
· They function in the homeostatic control of the volume of the circulating blood and that of the interstitial fluids through the plasma proteins.
· They are involved in blood clotting through thrombin, fibrinogen, and other protein factors.
· They act as the defense against infections by means of protein antibodies.
· They perform hereditary transmission by nucleoproteins of the cell nucleus.
· Ovalbumin, glutelin, etc. are storage proteins.
· Actin, myosin act as a contractile protein important for muscle contraction.
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