Biochemistry Lec.5

Amino acid

Introduction

Amino acids: Amino acids are the building blocks of proteins. Proteins of all
species, from bacteria to humans, are made up from the same set of 20 standard
amino acids. A typical amino acid has a primary amino group, a carboxyl group,
a hydrogen atom and a side-chain (R group) attached to a central a-carbon atom
(Cay). Proline is the exception to the rule in that it has a secondary amino group.
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Proteins: are linear chains of amino acids that are linked together by covalent,
peptide bonds. Each protein has specific and unique sequence of amino acids
that defines both its three-dimensional structure and its biologic function.
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The standard 20 amino acid: There are approximately 300 amino acids
present in various animal, plant and microbial systems, but only 20 amino acids
are involved in the formation of proteins. All the 20 amino acids found in
proteins (Table 1, in the end of the lecture) have a carboxyl group (-COOH) and
an amino acid group (-NH2) bound to the same carbon atom called the a-
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carbon. Amino acids differ from each other in their side chains or R-groups,
attached to the a-carbon. The 20 amino acids of proteins are often referred to as
the standard or primary or normal amino acids.
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Classification of amino acid
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v" Classification Based on Chemical Nature of the Amino Acid in Solution
According to this type of classification, amino acids are classified as follows:
I. Neutral amino acids
1. Acidic amino acids

1ii. Basic amino acids.
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I Neutral amino acids

The amino acids which are neutral in solution and are monoamino-
monocarboxylic acids (i.e. having one amino group and one carboxylic group),
e.g. Glycine Serine Phenylalanine Alanine Threonine Tyrosine, Valine,
Cysteine, Tryptophan, Leucine ,Methionine, Aspargine, Isoleucine, Proline and
Glutamine
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1i- Acidic amino acid

These are acidic in solution and are monoamino dicarboxylic acids, e.g.
Aspartic acide Glutamic acid.
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iii- Basic amino acid

These are basic in solution and are di-amino-monocarboxylic acids, e.g.
Lysines Argininee Histidine.
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v" Classification Based on Chemical Structure of Side Chain of the Amino
Acid
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According to this type of classification, amino acids are classified as:
1. Aliphatic amino acids

2. Hydroxy amino acids

3. Sulfur containing amino acids

4. Dicarboxylic acid and their amides

5. Diamino acids

6. Aromatic amino acids

7. Imino acids or heterocyclic amino acids.
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Aliphatic amino acids

Amino acids having aliphatic side chain, e.g.e Glycines Alanines Valinee
Leucines Isoleucine.
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Hydroxy amino acids

Amino acids having hydroxy group in the side chain, e.g.e Threoninee Serines
Tyrosine.
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Sulfur containing amino acids

Amino acids having sulfur in the side chain, e.g.e Cysteines Methionine.
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Dicarboxylic acid and their amides

Amino acids having carboxylic group in their side chain,e.g.e Glutamic acide
Glutamin. «
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Diamino acids

Amino acids having amino group (-NH2) in the side chain, e.g.e Lysinee
Arginines Histidine.
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Aromatic amino acids

Amino acids containing aromatic ring in the side chain, e.g.» Phenylalanines
Tyrosines Tryptophan.
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Imino acids or heterocyclic amino acids

* One of the 20 amino acids, proline is an imino(-NH) acid not an amino (-NH2)
acid as are other 19.
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The side chains of proline and its  faimino group form a ring structure and thus
proline differs from other amino acids, in that it contains an imino group, rather
than an amino group.
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Structure of proline

v" Nutritional Classification of Amino Acids
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On the basis of nutritional requirement, amino acids are classified into two
groups:
I. Essential or indispensable amino acids
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