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of Glycolysis; Fate of Pyruvate; Gluconeogenesis, its Regulation and significance in tissues; 

Utilization of other carbohydrates  Glycogen synthesis and degradation; Regulation of Glycogen 

metabolism;; Pentose phosphate pathway and its major role in the animal tissues.

Citric acid (TCA) cycle: Conversion of Pyruvate to Acetyl CoA, Pyruvate dehydrogenase, a multi-

enzyme complex; description of citric acid cycle; Bioenergetics of the cycle. Anabolic or 

Biosynthetic role of citric acid cycle intermediates; Replenishing or Anaplerotic reactions and their 

role; Regulation of Citric acid cycle; Electron transport chain. 

Lipid metabolism: Fate of dietary fat; Activation of Fatty acids and their transportation to 

mitochondria; Beta-Oxidation; Alpha oxidation; Bioenergetics of Beta-oxidation; Oxidation of 

unsaturated and Odd chain fatty acids; Omega oxidation pathway; Biosynthesis of Saturated Fatty 

acid; Biosynthesis of unsaturated Fatty acids. Ketone bodies their biosynthesis, utilization and role 

in the tissues; Cholesterol metabolism: Cholesterol biosynthesis and its Regulation. 

Nitrogen Metabolism: Metabolic fate of amino acids; Catabolism of Amino acids; Deamination 

and Transamination; Nitrogen Excretion and Urea cycle; Regulation of Urea cycle; 

Decarboxylation of Amino acids to Biological Amines.; Purine and Pyrimidine synthesis showing 

the sources of various atoms in both molecules.

Recommended text book

1. David L. Nelson, and Michael M. Cox, 2000. Lehninger Principles of Biochemistry, 3rd Ed., 

Macmillan Worth Publishers, New York.

2. Murray, R.K., Granner, D.K., Mayer, P.A. and Rodwells, V.W., 2000. Voet. D., Voet, J.G., and

Pratt, C.W., 1999. Fundamentals of Biochemistry, John Wiley and Sons, Inc., New York. 

3. Zubay, G., 1995. Biochemistry, 4th Ed., Wm. C. Brown Publishers, Inc., Oxford, England.     

4. Stryer,  L., 1995. Biochemistry, 6th Ed., W.H. Freeman and Company, New York.

Practicals

Preparation of standard curve of proteins by Biuret method. Estimation of blood serum proteins or 

any unknown concentration of protein using Biuret technique. Biochemical tests for detection of 

different amino acids. Separation and identification of various amino acids by Paper/Thin layer 

chromatography. Demonstration of differential solubility of lipids in various solvents. Various 

Qualitative Tests for detection of Lipids.  

Determination of Acid value of Fats. Preparation of standard curve and Estimation of DNA by 

colorimetric analysis using Diphenylamine method. Preparation of standard curve and Estimation 

of total RNA by colorimetric analysis using Bial’s Orcinol method. 

Quantitative analysis of Amylase activity from blood serum or liver. Effect of temperature on the 

enzymatic rate of reaction. 

Books Recommended

1. Plummer, David T., 1990. An Introduction to Practical Biochemistry, 4th Ed. McGraw-Hill

Book Company, London. 

2. Wilson, K and Walker, J., 1994. Practical Biochemistry: Principles and Techniques, 4th Ed., 

Cambridge University Press.

3. Sawhney, S.K and Singh, R., 2008. Introductory Practical Biochemistry, Narosa Publishing 

House, New Delhi, India.

Z-3603 & Z-3604 CELL AND MOLECULAR BIOLOGY-II & LAB Cr. 3(2+1)

Theory 

Recombinant DNA technology 

General Principles, molecular tools involved (vectors, enzymes, expression system) DNA 

sequencing, chromosome walking, PCR techniques. 

Role of Genetic Engineering in Economic Development in the areas of  
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Medicine and Human Health (Therapeutic Drug, Vaccines, Monoclonal antibodies, Gene 

therapy, Animal Cloning, Human Genome Project, Stem Cells, Transgenics Ethical issues),  

Agriculture (Livestock Health, increase in agricultural produce),  

Industry (organic solvents, petroleum industry, ore leaching etc.). 

Cytoplasmic Organelle: Membrane system (structural and functional commonalities). 

Ultrastructure, chemical composition and functions of Endoplasmic Reticulum with special 

reference to their role in protein synthesis and drug metabolism), Golgi Apparatus (with reference 

to its role in synthesis of glycoprotein), Mitochondria (with reference to its role in cellular 

respiration, and its significance as semi-autonomous organelle), Lysosome (with reference to its 

diverse roles due to hydrolytic activity of enzymes), peroxisome (with reference to metabolism of 

hydrogen peroxide), glycoxysome (with reference to glyoxylic acid cycle). 

Plasma membrane and its functions: Chemical composition and structure of plasma membranes, 

cell permeability, active transport, endocytosis, phagocytosis.  

Cytoskeleton: Microfilaments, Microtubules, Intermediate filaments. 

Practicals 

Isolation and characterization of proteins on polyacrylamide gel electrophoresis; Western blotting; 

Cloning and transformation; PCR amplification of DNA. 

Books Recommended: 

Text Book 

1. DeRobertis and DeRobertis Cell And Molecular Biology, 8 Ed., Publisher: Lippincott Williams

and Williams (2008)

Books Recommended: 

2. Albert, B., Bray, D., Lewis, J., Raff, M. et al. 2002. Molecular Biology of the cell 4th Ed.

Garland publishing Inc. New York.

3. Karp G. 2009. Cell and Molecular Biology Wiley; 6 Ed., ISBN-10: 0470483377

4. Harvey Lodish et al. 2000. Molecular Cell Biology 4th Ed. W.M. Freeman, New York.

5. Fobert F. Weaver. 2005. Molecular Biology 3rd Ed. The McGraw Hill companies Inc.

International Ed.

6. Bernard R. Glick and Jack J. Pasternate. 1994. Molecular Biotechnology: Principles and

applications of Recombinant DNA. ASM press, Washington, D.C., USA.

Z-604 GENETICS AND BIOSTATISTICS-II Cr. 4(3+1)

Theory 

Genetics Molecular Genetics – Mutation, DNA repair and Recombination, Gene Concept (classical

and modern), Genetics of Viruses, Bacteria, Transposons, Molecular Genetic Analysis, The 

Techniques of Molecular Genetics (elements of genetic engineering), Regulation of Gene

Expression in Prokaryotes, Gene Regulation in Eukaryotes The genetic control of the Vertebrate

Immune System, Complex Inheritance Patterns. 

Population Genetics – Hardy-Wimberg Equilibrium, Systematic and Dispersive Pressures, 

Inbreeding and Heterosis.  

Biostatistics

Probability rules and distribution. Binomial, Poisson and Normal distributions. Hypothesis testing, 

Z- test, studient’s ‘t’ test, Chi square test, Analysis of variance and DMRT. Correlation and 

regression. Experimental designing, Planning of an experiment replication and randomization. 

Practicals

Dtermination of inheritancve pattern of different human characters (Widows Peak, ear loop, etc ) 

Isolation of DNA from Bacteria, Isolation of Plasmids, PCR.  


