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Nutritionally Essential Amino Acids

Phenylalanine         Tryptophan Histidine

Valine                      Isoleucine Arginine

Threonine Methionine Lysine

Leucine

 The mnemonics : PVT. TIM. HALL

 Arginine and Histidine nutritionally semi essential ,

synthesized at rates inadequate to support growth of children.
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Nonionic and zwitterionic forms of amino acid. A zwitterion can act

as either an acid (proton donor) or base (proton acceptor).
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Formation of peptide bond.
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PRIMARY STRUCTURE OF PROTEINS

Sequence of amino acids linked together by covalent

peptide linkage is called primary structure of the protein



Backbone of a polypeptide chain showing N-terminal,

C-terminal and variable side (R).



SECONDARY STRUCTURE OF PROTEINS

 For stability of primary structure hydrogen bonding

between the hydrogen of NH and oxygen of C=0 group

within the polypeptide chain occur which gives  rise

folding and twisting of primary structure.

 Regular folding and twisting of the polypeptide  chain

brought about by hydrogen bonding is called secondary

structure of protein.
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Formation of hydrogen bond in α-helix. In α-helix, the CO group of

residue 1 forms hydrogen bond with the NH group of residue 4.



Schematic diagram of α-helical structure of protein
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 First structure elucidated by Pauling and Corey.

 Due to intramolecular hydrogen bonding backbone of

polypeptide chain is twisted by an equal amounts around

each α-carbon & forms a coil or helix.

 C=O group of each amino acid is bonded to the -NH  of

the amino acid that is situated four residues ahead  in the

linear sequence
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Peptide bond formation with proline



β-Pleated sheet (stretched state)

 β because it was the second structure elucidated by

Pauling & Corey.

 Polypeptide chains are fully extended . β -sheet appear

“pleated” or zigzag and these structures  are therefore

often called “β -pleated sheet’.

 Unlike α-helix, β-pleated sheets are composed of two or

more polypeptide chains.
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 β-pleated sheet occurs as a principal secondary structure in

amyloid proteins found in people with amyloidosis e.g.,

Alzheimer disease

 Amyloid proteins that accumulate are misfolded proteins

derived from immunoglobulins.

 Amyloid proteins are insoluble and their accumulation in

tissues and organs disrupt normal physiological process.
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 The peptide groups of the central two residues do not

participate in any inter-residue hydrogen bonding.
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Two antiparallel beta strands connected

by a bend, i.e. β-turn.



 β-turn is a space saving method of turning a corner and

cause polypeptide chains to be compact molecule

 Glycine and proline residues often occur in b-turns, the

former because it is small and flexible; the latter because

peptide bonds involving imino nitrogen of proline

assume the cis configuration, a form that is particularly

responsible to a tight turn.

 β-turns are often found near the surface of a protein, and

they constitute readily accessible sites, or epitopes, for

recognition and binding of antibodies.

 β-turn is a space saving method of turning a corner and

cause polypeptide chains to be compact molecule

 Glycine and proline residues often occur in b-turns, the

former because it is small and flexible; the latter because

peptide bonds involving imino nitrogen of proline

assume the cis configuration, a form that is particularly

responsible to a tight turn.

 β-turns are often found near the surface of a protein, and

they constitute readily accessible sites, or epitopes, for

recognition and binding of antibodies.



Loops

Unlike bends and turns, loops are long segments of amino

acid that joins two secondary structures.
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 The peptide chain, with its secondary structure,  may be

further folded and twisted about itself forming three

dimensional arrangement of the  polypeptide chain

 The three dimensional folded compact and  biologically

active conformation of a protein is referred to as its

tertiary structure, e.g. myoglobin

 It indicates, in 3-dimentional space, how secondary

features –helices, sheets, bends, turns, and loops assemble

to form domains.
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Figure 5.23: Schematic tertiary structure of protein.



Figure 5.24: Tertiary structure of myoglobin.
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Figure 5.25: Quaternary structure of polymeric protein
hemoglobin.
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 Insulin has two polypeptide chains which are connected

by disulphide bond.

 It does not have quaternary structure

 Insulin is the first protein in which complete sequencing

of amino acids was done by Sanger
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 Peptide bonds (–CO-NH–) : bond formed by the
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with the carboxyl group of another amino acid with a

removal of a water molecule

 Disulfide bond (-S-S-) : bond formed between the

sulfhydryl group (-SH) of side chain of cysteine

residues.
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Properties of proteins

 Colloidal nature

Colloidal protein molecules exert osmotic pressure.

Colloidal osmotic pressure or oncotic pressure

exerted by protein maintain blood volume.

 Molecular weight

Albumin = 6,9000

γ-Globulin = 1,60,000.
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 Solubility

globular proteins, such as, albumin have higher

solubility than elongated fibrous proteins. Moreover,

smaller molecules are more soluble than larger

molecules.

 Shape of the protein

Scleroproteins like keratin, collagen are in the form of

fibers. While soluble proteins tend to be of rounded

shape and are called globular proteins.
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 Isoelectric pH of the protein

 Hydration of proteins

Shell-like layer of water, called the “solvation layer”
or water envelope is held around each protein particle

in an aqueous medium.
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Denaturation of proteins leads to:

- Unfolding of natural coils of native protein

- Decrease in solubility and increase in perceptibility

- Loss of biological activities

- Increased digestibility

Denaturing agents

-- Physical agentsPhysical agents

-- Chemical agentsChemical agents

-- Mechanical means.Mechanical means.
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