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Learning Objectives

The objective of this course is to provide an overview of protein biochemistry to
undergraduate students with diverse science backgrounds, since proteins are the most versatile
functional entities in life with applications in various life sciences research as well as in
industry and biomedicine. The biochemical, structural, functional and aspects of interaction of
proteins will be introduced in this course. The course also aims to provide knowledge about
enzyme kinetics, regulation of enzyme activity and diverse applications of enzymes in disease
diagnosis and therapy as well as in industry.

Learning outcomes

On successful completion of the course students will be able to:

Familiar with unique features and characteristics of proteins.

Aware of the relationship between three-dimensional structure of proteins
and their functions.

Gain insight into the thermodynamic and molecular basis of catalysis by
enzymes and the underlying basis of their specificity.

Understand the kinetics of enzyme catalyzed reactions and clinical
importance of enzyme inhibitors.

Also learn to appreciate how enzymes are regulated and the physiological
importance of enzyme regulation in the cell.



Gain insight into the applications of enzymes in research and medicine.
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2.2 Course Contents
THEORY - Total 30

Hours

UNIT I: Introduction to proteins (8 Hours)

Amino acids and their properties. Peptides and their biological significance - hormones,
antibiotics and growth factors. Diversity of proteins and their functions. Conjugated
proteins, multimeric proteins and metalloproteins. Organization of protein structure -
primary, secondary, tertiary and quaternary structures. Bonds in protein structures -
covalent and non- covalent. Dihedral angles. Ramachandran map, Secondary structure -
alpha-helices, beta- strands, beta-sheets and turns.

UNIT II: Three-dimensional structures and protein folding (7 Hours)

Characteristics of tertiary and quaternary structures. Structure-function relationship in
proteins. 3D structures of globular and fibrous proteins — myoglobin, hemoglobin,
collagen and keratin. Protein folding - denaturation and renaturation (Ribonuclease A).
Role of chaperones. Protein misfolding diseases - Alzheimer’s and Cruetzfeldt-Jakob
disease.

UNIT III: Introduction to enzymes and enzyme Kinetics (8 Hours)

General characteristics of enzymes; nature of enzymes - protein and non-protein.
Cofactor and prosthetic group, apoenzyme, holoenzyme. Classification and nomenclature
of enzymes. Catalytic power and specificity of enzymes (concept of active site),
Fischer’s lock and key hypothesis, Koshland’s induced fit hypothesis. Relationship
between initial velocity and substrate concentration, equilibrium constant, steady state
kinetics. Michaelis-Menten equation, Km and Vmax, Lineweaver-Burk plot. Enzyme



inhibition, reversible inhibition (competitive, uncompetitive, non-competitive and mixed)
and irreversible inhibition. Examples - FAUMP and penicillin.

UNIT IV: Regulation of enzyme activity and applications of enzymes (7 Hours)

Control of activities of single enzymes and metabolic pathways: feedback inhibition,
allosteric modulation (aspartate transcarbamoylase). Regulation by reversible covalent
modification (glycogen phosphorylase). Zymogens (chymotrypsinogen).Enzymes as
reagents (glucose oxidase), marker enzymes in diagnostics (SGPT, SGOT); Enzyme
therapy (streptokinase); Enzymes in research (Taq polymerase, restriction
endonucleases).

PRACTICALS - 60 Hours

Estimation of proteins by Biuret method.

Estimation of proteins by Lowry’s method.

Determination of isoelectric pH of casein.

Determination of activity of an enzyme by continuous assay.
Determination of activity of an enzyme by discontinuous assay.
To plot a progress curve for an enzyme.
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Determination of K.and V...of an enzyme using Lineweaver-Burk plot.
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