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Biotechnology
Semester |
Paper 1: Cell and Development Biology
M.M.80

1. Cell Theory

2. Cellular organelles - Plasma membrane, cell wall & their structural organization;
Mitochondria; Chloroplast; Nucleus; Other organelles and their organization.

3. Structure of Prokaryotic and Eukaryotic cells

4. Diversity of cell size and shape. Diversity of Prokaryotic cell and Eukaryotic cell.

5. Cytoskeleton, Microtubules, Microfilaments, Cell junctions - Plasmodesmata, Gap

junctions, Desmosomes, Adherence junctions.

1. Transport of nutrients, ions and macromolecules across membranes, active,
passive and collateral transport.

2. Receptor mediated endocytosis

3. Cell Cycle: molecular events and model systems.

4. Apoptosis.

Unit 111

1. Cellular responses to environmental signals in plants and animals - mechanisms of signal
transduction.

2. Cell motility - cilia, flagella of eukaryotes and prokaryotes

3. Biology of cancer

4. Chromosome: Structure, types, banding pattern and packaging.

Unit IV

Books:
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Spermatogenesis, oogenesis, Meiosis division, fertilization, blastocyst, development of germ
lines, chorionic villi cells.

NOTE: Each theory paper will have five questions of equal marks. First question will be
based on complete syllabus with no internal choice, whereas rest questions will be unit-
wise

Gerald Karp - Cell and Molecular Biology Sth Edition (2007)

Geoffrey M. Cooper; Robert E. Hausman - The Cell: A Molecular Approach (2009)

E. J. Ambrose and Dorothy M. Easty, Second Edition (1977), Book Society and Nelson.
C.B. Powar — Cell Biology Third Edition, reprint (2005), Himalaya Publishing House.
Tortora, Funke and Case — Microbiology: An introduction 6th Edition (1998), Binjamin/Cummings Publishing
Co.

Lewis J. Klein smith and Valerie M. Kish - Principles of cell and molecular biology — Third Edition (2002)
P. K. Gupta — Cell and molecular biology, Second Edition (2003), Rastogi publications.

Lodish et al., Molecular cell Biology, 6th Edition, W.H. Freeman & Company, 2008.
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List of Practical's:-

To prepare the temporary stained slide of onion bulb peel to study the structure of plant cell.

To prepare the temporary stained slide of cheek squamous epithelial cells of mouth of Human Beings.
Preparation and Study of slide of mitosis using from onion root tips squash.

Schedule for study of mitotic index.

To determine the abnormal mitotic index.

Preparation and study of slide for meiosis using young anthers of Allium cepa.

To determine the meiotic index in the flower bud of Allium cepa.
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Biotechnology
Semester |

Paper 2: Genetics
M.M. 80

Unit |
1. Introduction to genetics; Beginning of genetics as a science. Early studies Involving genetics

2. Mendel and Genetics- Mendel's laws of genetics: Physical and chemical basis of Heredity, Genetic

variation.

3. Gene - Types of genes, Prokaryotic, Eukaryotic and Viral genes

4. Fine structure of gene, Eukaryotic genome organization (Structure of chromatin, coding and none
— coding sequences, satellite DNA), rearrangement in DNA. Central dogma

Unit 11
1. Regulation of gene expression in Prokaryotes and Eukaryotes; Attenuation and anti termination;

Operon concept; DNA methylation.
2. Gene to Phenotype - Interactions between the Alleles of one gene, interfering gene interaction.

3. Mutation; Types of mutations. Changes in Chromosome number and structure - Euploidy and
Aneuploidy, mutagens — Physical and chemical mutagens, Ames test; Mutational Assay System.

4. Variation - sources of variation, selection, heritability of variation. Process of Speciation, Origin of
new genes. Hardyweinberg genetic equilibrium, genetic polymorphism and selection.

Unit 111
1. Inheritance: Autosomal and sex linked inheritance, Extra chromosomal inheritance, Inheritance

pattern. Inheritance of organelle genes.
2. Genes and Quantitative traits; Genotypes and Phenotypic Distribution; Heritability of Quantitative

Character; Quantifying Heritability; Locating genes.
3. Genetic disorder — Sickle cell anemia, haemophilia, albinism, cystic fibrosis

Unit IV
1. Bacterial Genetic system: Transformation, Conjugation. Transduction, Recombination, Plasmids

and Transposons. Bacterial Genetic map with reference to E. coli.
2. Viruses and their Genetic system: Phage | and its life cycle; RNA phases; RNA

viruses; Retroviruses
3. Genetic system of Yeast and Neurospora.

NOTE: Each theory paper will have five questions of equal marks. First question will be based on
complete syllabus with no internal choice, whereas rest questions will be unit-wise.
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Books:-

Genetics; Benjamin Pierce; W. H. Freeman
Modern Genetic Analysis; Anthony J.F. Griffiths, William M. Gelbart, Richard C.
Lewontin and Jeffrey H. Miller; W. H. Freeman
Principles Of Genetics; Eldon John Gardner, Michael J. Simmons, D. Peter Snustad; Wiley
India Pvt Ltd
Principles of Gene Manipulation and Genomics; SANDY PRIMROSE and RICHARD
TWYMAN; Wiley-Blackwell

Practical:

1. Experiments for Mendel’s experiments-
Problems based on monohybrid and dihybrid cross
mendels law based problems
problems based on sex inked inheritance
autosomal disease based problems
pedigree analysis based problems
Studies of prokaryotic & eukaryotic cells
Karyo-type studies
Mutation in bacteria
Plasmid isolation
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Biotechnology
Semester |
Paper 3: Microbial Physiology

M.M. 80
Unit |

1. Microbial Evolution. New approaches to bacterial taxonomy: classification including ribotyping;
Characteristics of primary domains; Nomenclature and Bergey's Manual.

2. Prokaryotic cells: Structure and function — Cell wall of eubacteria (peptidoglycan) and
related molecules: Cell wall and cell membrane synthesis.

Unit 11
1. Microbial Growth — The definition of growth, mathematical expression of growth,
growth curve, measurement of growth and growth yields;

Synchronous growth; Continuous culture; Growth as affected by Environmental factors like
temperature, acidity, alkalinity water availability and oxygen.

2. Metabolic Diversity among Microorganisms — Photosynthesis in micro organisms; Role
of Chlorophylls, carotenoids and phycobillins; Calvin Cycle; Chemolithotrophy -

Hydrogen iron - nitrite- oxidizing bacteria; Nitrate and sulphate reduction; Methanogenesis and
acetogenesis; Fermentation diversity, syntrophy. Nitrogen metabolism; Nitrogen fixation.

Unit 111

1. Archae: Archaea as earliest lifeforms; Halophiles; Methonogens; Hyperthermophilic
Archae: Thermoplasma.

2. Bacteria: Purple and green bacteria; Cyanobacteria: Homoacetogenic bacteria; Acetic
acid bacteria; Budding and appendaged bacteria; Spirilla: Spirochaetes; Gliding and
sheathed bacteria; Pseudomonads; Lactic and propionic acid bacteria: Endospore forming rods and
cocci; Mycobacteria; Rickettsias. Chlamydia and Mycoplasma.

3. Viruses: Bacterial, Plant, Animal and tumor viruses; discovery, classification, Structure
and lifecycle of viruses;

Examples of few viruses- Herpes Pox, Adenoviruses, Retroviruses, Viroids and Prions.

Unit IV

1. Microbial diseases —Infectious disease transmission; Respiratory infections Caused by bacteria

and viruses; Tuberculosis; Sexually transmitted diseases including AIDS, Diseases transmitted by

animals (rabies, plague), insects and

ticks (Rickettsias, Lime disease, malaria)

Food and water borne diseases

3. Host — Parasite Relationships — Normal micro flora of Skin, Oral cavity. Gastrointestinal tract;
Types of toxins (Exo -. Endo -, Entero -) and their structure Virulence Pathogenesis.
Chemotherapy/Antibiotics, Antibiotics and Antimicrobial agents; Broad-spectrum

antibiotics; Antibiotics from prokaryotes; Antifungal antibiotics; Mode of action Resistance
to antibiotics.
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NOTE: Each theory paper will have five questions of equal marks. First question will be based
on complete syllabus with no internal choice, whereas rest questions will be unit-wise.

Books:

1. General Microbiology, Stainer, R.Y., Ingraham, J.L., Wheelis, M.L. and Painter, P.R.
The Macmillanb Press Ltd.

2. Brock Biology of Microorganisms, Madigan, M.T. Martinko, J.M. and Parker, J.
Prentice-Hall.

3. Microbiology, Pelczar, M.J. Jr., Chan, E.C.S. and Kreig, N.R. Tata McGraw Hill (2009)

4. Microbial Genetics, Maloy, S.R., Cronan, J.E. Jr. and Freifelder, D. Jones, Bartlett
Publishers.

5. Microbiology- a Laboratory Manual, Cappuccino, J.G. and Sherman, N. Addison Wesley.

6. Microbiological Applications, (A Laboratory Manual in General Microbiology) Benson, H.J.
WCB: Wm C. Brown Publishers.

7. Microbiology: Lansing Prescott, John Harley, and Donald Klein; McGraw Hil 5th Edition
(2001)

8. Microbiology - Tortora, Funke and Case; 10th Edition Pearson Education Benjamin
Cummings publishers

Practicals:-

[EEN

. Preparation of liquid and solid media for growth of microorganisms.

. Isolation and maintenance of organisms by plating, streaking and serial dilution methods. Slants
and stab cultures. Storage of microorganisms.

3. Isolation of pure culture from soil and water.

4. Growth; Growth curve; Measurement of bacterial population by turbidity and serial dilution

methods. Effect of temperature, pH and carbon nitrogen sources on growth.

5. Microscopic examination of bacteria, yeast and molds and study of organisms by Gram stain,

Acid fast stain and staining for spores.

Study of mutations by Ames test.

Assay of antibiotics and demonstration of antibiotics resistance.

Bacterial transformation.

. Biochemical characterization of selected microbes.

10. One step growth curve of bacteria
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Biotechnology
Semester |
Paper 4: Bio-molecule

Unit |
I. Chemical foundations of Biology — pH, pKa, acids, bases, buffers, non
covalent bonds, covalent bonds.
2. Principles of thermodynamics.
3. Analytical techniques in biochemistry and biophysics for small molecules and
macromolecules for quantization.

Unit Il
1. Amino acids and peptides — classification, chemical reactions and physical
properties
2. Proteins - classification and separation, purification and criteria of homogeneity, end
group analysis, hierarchy in structure, Ramachandran map.

3. Metabolism of proteins — Deamination and Decarboxylation of protein and urea cycle.

Unit 1
1. Lipids - classification, structure and functions.
2. Metabolism of lipids — o, &V fatty acid of oxidation

3. Heterocyclic compounds and secondary metabolites in living systems —
nucleotide: pigments, isoprenoids.
4. Nucleic Acid- Synthesis, Structure

Unit IV

M.M. 80

1. Sugar — Pentose and hexose monosachharides; Oligosachharides; polysaccharides — glycogen and

cellulose.

2. Metabolism of carbohydrates- glycolysis, glycogenesis, glycogenolysis, glyoxalate pathway,

kreb cycle and electron transport chain.

NOTE: Each theory paper will have five questions of equal marks. First question will be based
on complete syllabus with no internal choice, whereas rest questions will be unit-wise.

Books:
Nelson and Cox — Principles of Biochemistry, 5th Edition (2009)

Albert L. Lehninger — Biochemistry, Second Edition (2005).
Todd and Howards Mason — Text book of Biochemistry, Fourth Edition (2004).
Jeremy M. Berg, John L. Tymoczko and Lubert Stryer — Biochemistry, 6th Edition (2007)

Voet D, Voet JG & Pratt CW, Fundamentals of Biochemistry, 2nd Edition. Wiley 2006

Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W. Rodwell, P.

Anthony Weil - Harper's Illustrated Biochemistry, 28th Edition (2007)
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List of Practicals:-

Qualitative test for Carbohydrate. (Molisch's test)
Qualitative test for Carbohydrate.(Anthrone test)
Qualitative test for Carbohydrate.(Benedict's test)
Qualitative analysis of Carbohydrate by Barfoed's test.
Qualitative test for amino acid by Ninhydrin reaction.
Qualitative test for amino acid by Xanthoprotic reaction.
Qualitative test for Proteins using Biuret test.
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Qualitative test for amino acid by Millon's test.
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Lab. Course 1

Based on Theory Papers 1 and 2

Time: 6 hrs

Q.1 Experiment based on Theory paper 1 (one major & one minor)
Q.2 Experiment based on Theory paper 2. (one major & one minor)
Q.3 Spotting based on Theory paper 1 and 2

Q.4 Viva Voce.

Q.5 Sessional

Lab. Course 2

Based on Theory Papers 3 and 4

Time: 6 hrs

Q.1 Experiment based on Theory paper 3 (one major & one minor)
Q.2 Experiment based on Theory paper 4 (one major & one minor)
Q.3 Spotting based on Theory paper 3 and 4

Q.4 Viva Voce.

Q.5 Sessional
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Total Marks — 100

30

30

10

10

20

Total Marks — 100

30

30

10

10

20



