BIOTECHNOLOGY

1st Year
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CELL BIOLOGY

UNIT | (10 Periods)
Cell: Introduction and classification of organisms
eukaryotic cells, cell fractionation. Ce

oompartmentalization of
Chemical components of biological membranes, organisati
membrane as a dynamic entity, cell recognition and membrane

cell motility: Structure 4nd function of
nts. Endoplasmic reticulum: Structure,

UNIT Il (10 Periods)
tructure, biogenesis and

Membrane Vacuolar system, cytoskeleton and
microtubules, Microfilaments, Intermediate filame
function including role in protein segregation. Golgi complex: S

functions including role in protein secretion.

UNIT 11l (15 Periods)
oles and micro bodies: Structure and functions

Lysosomes: Vacu
ures and function including role in protein synthesis.

Ribosomes: Struct
Mitochondria: Structure and function, Genomes, biogenesis.

Chloroplasts: Structure and function, genomes, biogenesis
Nucleus: Structure and function, chromosomes and their structure.

UNIT IV (15 Periods)
Extracellular Matrix: Composition, moler.:ules that mediate cell adhesion, membrane
olecules, regulation of receptor expression and

receptors for extracellular matrix, macrom
function. Signal transduction. Cancer: Carcinogenesis, agents promoting carcinogenesis,

characteristics and molecular basis of cancer.

mbrane.

PRACTICALS
1. Study the effect of temperature and organic solvents on semi permeable me

2. Demonstration of dialysis.
3. Study of plasmolysis and de-plasmolysis.
zyme activity in organelles using sproute

4. Cell fractionation and determination of en

or any other suitable source.
5. Study of structure of any Prokaryotic and Eukaryotic

6. Microtomy: Fixation, block making, section cutting,
liver, oesophagus, stomach, pancreas, intestine, kidney, ovary, testes.

7. Cell division in onion root tip/ in
8. Preparation of Nuclear, Mitochon

d seed

cell.
double staining of animal tissues lik

sect gonads.
drial & cytoplasmic fractions.



UGGESTED READING
d Experiments. 6th Edition. John

1. Karp, G. 2010. Cell and Molecular Biology: Concepls an

Wiley & Sons. Inc.
2. De Robertis, E.D.P. and De Robertis, E.M.F. 2006. Cell and Molecular Biology. 8th
edition.Lippincott Williams and Wilkins, Philadelphia.

h edition.

3. Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5t

ASMPress & Sunderland, Washington, D.C.; Sinauer Associates, MA.
4. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009. The World of the Cell.

7th edition. Pearson Benjamin Cummings Publishing, San Francisco.

MOLECULAR BIOLOGY

AINIT |: DNA structure and replication (10 Periods)
DNA as genetic material, Structure of DNA, Types of DNA, Replication of DNA in

prokaryotes and eukaryotes: Semiconservative nature of DNA replication, Bi-directional
replication, DNA polymerases, The replication complex: Pre-primming proteins, primosome,
replisome, Rolling circle replication, Unique aspects of eukaryotic chromosome replication,

Fidelity of replication.
UNIT Il: DNA damage, repair and homologous recombination (10 Periods)
DNA damage and repair: causes and types of DNA damage, mechanism of DNA repair:

Photoreactivation, base excision repair, nucleotide excision repair, mismatch repair,
translesion synthesis, recombinational repair, nonhomologous end joining. Homologous

recombination: models and mechanism.

UNIT IlI: Transcription and RNA processing (15 Periods)
RNA structure and types of RNA, Transcription in prokaryotes: Prokaryotic RNA polymerase,

role of sigma factor, promoter, Initiation, elongation and termination of RNA chains
Transcription in eukaryotes: Eukaryotic RNA polymerases, transcription factors, promoters,
enhancers, mechanism of transcription initiation, promoter clearance and elongation RNA
splicing and processing: processing of pre-mRNA: 5 cap formation, polyadenylation,

splicing, rRNA and tRNA splicing.

UNIT IV: Regulation of gene expression and translation (15 Periods)
Regulation of gene expression in prokaryotes: Operon concept (inducible and repressible

system), Genetic code and its characteristics, Prokaryotic and eukaryotic translation:
ribosome structure and assembly, Charging of tRNA, aminoacyl tRNA synthetases,
Mechanism of initiation, elongation and termination of polypeptides, Fidelity of translation,

Inhibitors of translation.,Posttranslational modifications of proteins.

PRACTICALS

1. Preparation of solutions for Molecular Biology experiments.

2. Isolation of chromosomal DNA from bacterial cells.

3. Isolation of Plasmid DNA by alkaline lysis method
4. Agarose gel electrophoresis of genomic DNA & plasmid DNA

5. Preparation of restriction enzyme digests of DNA samples



6. Demonstration of AMES test or reverse mutation for carcinogenicity

'l Karp. G. (2010) Cell and Molecular Biology: Concepts and Experiments, VI Edition. John

ey & Sons. Inc.

2 De Robertis, E.D.P. and De Robertis, E.M.F. (2006). Cell and Molecular Biology. VIl

Edition. Lippincott Willlams and Wilkins, Philadelphia.

3. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. (2009). The World of the Cell.

VIl Edition. Pearson Benjamin Cummings Publishing, San Francisco.

4. Watson, J. D, Baker TA., Bell, S. P, Gann, A, Levine, M., and Losick, R.,

P(ZUOM)Molecular Biology of the Gene (VI Edition.). Cold Spring Harbour Lab. Press, Pearson
b.



Paper 2: HUMAN PHYSIOLOGY & PLANT PHYSIOLOGY

HUMAN PHYSIOLOGY

UNIT I: Digestion and Respiration (10 Periods)

Digestion: Mechanism of digestion & absorption of carbohydrates, Proteins, Lipids and
nucleic acids. Composition of bile, Saliva, Pancreatic, gastric and intestinal juice

Respiration: Exchange of gases, Transport of 02 and CO2, Oxygen dissociation curve,

Chloride shift.

UNIT II: Circulation (10 Periods)

Composition of blood, Plasma proteins & their role, blood cells, Haemopoiesis, Mechanism
of coagulation of blood. Mechanism of working of heart: Cardiac output, cardiac cycle, Origin
& conduction of heart

beat.

UNIT IlI: Muscle physiology and osmoregulation (15 Periods)
Structure of cardiac, smooth & skeletal muscle, threshold stimulus, All or None rule, single
muscle twitch, muscle tone, isotonic and isometric contraction, Physical, chemical &

electrical events of mechanism of muscle contraction.
Excretion: modes of excretion, Ornithine cycle, Mechanism of urine formation.

UNIT IV: Nervous and endocrine coordination (15 Periods)
Mechanism of generation & propagation of nerve impulse, structure of synapse, synaptic

conduction, saltatory conduction, Neurotransmitters Mechanism of action of hormones
(insulin and steroids) Different endocrine glands— Hypothalamus, pituitary, pineal, thymus,

thyroid, parathyroid and adrenals, hypo & hyper-secretions.

PRACTICALS

1. Finding the coagulation time of blood
2. Determination of blood groups

3. Counting of mammalian RBCs

4. Determination of TLC and DLC

5. Demonstration of action of an enzyme
6. Determination of Haemoglobin

SUGGESTED READING
1. Guyton, A.C. & Hall, J.E. (2006). Textbook of Medical Physiology. XI Edition. Hercourt

Asia PTE Ltd. /W.B. Saunders Company.
2. Tortora, G.J. & Grabowski, S. (2006). Principles of Anatomy & Physiology. X! Edition. John

Wiley & sons,Inc.



PLANT PHYSIOLOGY

UNIT I: Anatomy (10 Periods)
The shoot and root apical meristem and its histological organisation, simple & complex

permanent tissues, primary structure of shoot & root, secondary growth, growth rings, sl
anatomy (dorsi-ventral and isobilateral leaf)

UNIT II: Plant water relations and micro & macro nutrients (10 Periods)

Plant water relations: Importance of water to plant life, diffusion, osmosis, plasmolysis,
imbibition, guttation, transpiration, stomata & their mechanism of opening & closing. Micro &
macro nutrients: criteria for identification of essentiality of nutrients, roles and deficiency

systems of nutrients, mechanism of uptake of nutrients, mechanism of food transport

UNIT 1ll: Carbon and nitrogen metabolism (15 Periods)

Photosynthesis-  Photosynthesis  pigments, concept of two
p'_"OtOPhUSPhOF}/lat_iOn. (?alvin cycle, CAM plants, photorespiration, compensation point
Nitrogen metabolism- inorganic & molecular nitrogen fixation, nitrate reduction and

photo  systems,

ammonium assimilation in plants.

UNIT IV: Growth and development (15 Periods)
Growth and development: Definitions, phases of growth, growth curve, growth hormones

(at{xins, gibberellins, cytokinins, abscisic acid, ethylene) Physiological role and mode of
action, seed dormancy and seed germination, concept of photo-periodism and vernalization

PRACTICALS
1. Preparation of stained mounts of anatomy of monocot and dicot’s root, stem & leaf.

2. Demonstration of plasmolysis by Tradescantia leaf peel.

3. Demonstration of opening & closing of stomata
4. Demonstration of guttation on leaf tips of grass and garden nasturtium.

5. Separation of photosynthetic pigments by paper chromatography.

6. Demonstration of aerobic respiration.
7. Preparation of root nodules from a leguminous plant.

SUGGESTED READING
1. Dickinson, W.C. 2000 Integrative Plant Anatomy. Harcourt Academic Press, USA.

2 Esau, K. 1977 Anatomy of Seed Plants. Wiley Publishers.

3. Fahn, A. 1974 Plant Anatomy. Pergmon Press, USA and UK.
4. Hopkins, W.G. and Huner, P.A. 2008 Introduction to Plant Physiology. John Wiley and

Sons.
5. Mauseth, J.D. 1988 Plant Anatomy. The Benjamin/Cummings Publisher, USA.
6. Nelson, D.L., Cox, M.M. 2004 Lehninger Principles of Biochemistry, 4th edition, W.H.

Freeman and Company, New York, USA.
7. Salisbury, F.B. and Ross, C.W. 1991 Plant Physiology, Wadsworth Publishing Co. Ltd.
8. Taiz, L. and Zeiger, E. 2006 Plant Physiology, 4th edition, Sinauer Associates Inc .MA,

USA



) L DIVERSITY

UNIT I (10 Periods)
Chordates upto subclasses, Coelomata, Acoelomata,

a) Outline of classification of Non-
Symmetries, Deuterostomes, Protostomes.
b) Protozoa: Locomotion, Reproduction, evolution of Sex, General features of Paramoecium

and Plasmodium. Pathogenic protozoans
¢) Porifera: General characters, outline of Classification; skeleton, Canal Systern

UNIT Il (10 Periods)
a) Coelenterata: General Characters, Outline of classifications Polymorphism, Various types

of stinging cells: Metagenesis, coral reefs and their formation.

b) Pi.'-:at.yhelmmthes- General Characters; Outline of classification; Pathogenic flatworms:
Parasitic adaptations.

c) {\schelminthes: General features, Outline of classifi
their vectors in relation to man: Parasite adaptation.

cation, Pathogenic roundworms and

UNIT 11l (10 Periods)
a) Annelida: - General features,

General features of Earthworm, Vermicomposting.
b) Arthropoda: General Features, Outline of Classification; Larval forms of crustacean,

Respiration in Arthropoda; Metamorphosis in insects; Social insects; Insect vectors of
diseases; Apiculture, Sericulture.

Outline of classification, Coelom: Metameric segmentation,

UNIT IV (10 Periods)
a) Mollusca : general features, Outline of classification, Shell Diversity; Torsion in

gastropoda,
b) Echinodermata: General features, Outline of Classification Larval forms

¢) Hemichordata: Phylogeny: Affinities of Balanoglossus

UNIT V:Proto-chordates, Pisces and Amphibia (15 Periods)
Proto-chordates: Outline of classification, General features and important characters of

Herdmania, Branchiostoma

Origin of Chordates
Pisces: Migration in Pisces, Outline of classification

Amphibia: Classification, Origin, Parental care, Paedogenesis

UNIT VI: Reptilia, Aves and Mammalia (15 Periods)

Reptilia: Classification, Origin
Aves: Classification, Origin, flight- adaptations, migration

Mammalia: Classification, Origin, dentition

UNIT VII: Comparative anatomy of vertebrates | (15 Periods) R
Comparative anatomy of various systems of vertebrates: Integumentary, digestive

respiratory systems.

UNIT VIII: Comparative anatomy of vertebrates Il (15 Periods) | _
Comparative Anatomy of vertebrates — Heart, Aortic arches, Kidney & urinogenital



m, Brain, Eye, Ear. Autonomic Nervous system in Mammals

1. Identification and Classification of Any these of the following
Porifera: Scypha, , Leucosolenia, Euspongia, Hylonema, Euplectella

Chidaria:  Medrepora, Millepora, Physalia, Porpita, Valella, Aurelia,
Platyhelminthes: Taenia, Fasciola,

Aschelminthes: Ascaris, Ancylostoma, Enterobius

Annelida: Pheretima, Hirudinaria, Chaetopterus, Nereis, Aphrodite
Arthropoda: Julus, Scolopendra, Peripatus, Carcinus, Limulus, Lepisma, Dragonfly, Musca,
Ach'ola Mollusca: Pila, Unio, Mytilus, Loligo, Sepia, Octopus, Solen

Echinodermata: Asterias, Ophiothrix, Echinus, Holothuria, Astrophyton

Hemichordata: Balanoglossus

2. Identification of slides with two points of identification.

Amoeba, Paramoecium, Ceratium, Plasmodium, Opalina, L.S. Sponge, Spicules of
SPOHQGS-'L-S— Hydra, Obelia, Bougainvillea, Larvae of Fasciola, Seta of Earthworm, Radula
3. Ecological Note — On any of the specimens in Exercise No 1

Models of dissection of Earthworm, Cockroach

Earthworm: Digestive, Nervous System,

Cockroach: Digestive Reproductive, Nervous System

4. |dentification & Classification upto order of the following:

Proto-chordata: Salpa, Doliolum, Herdmania, Branchiostoma

Cyclostomata: Myxine, Petromyzon

Chor?dn‘chthyes: Scoliodon, Zygnea, Pristis, Trygon, Raja, Chimaera
Osteichthyes: Labeo, Mystus, Catla, Hippocampus, Anabas, Echeneis, Lophius, Polypeterus

Amphibia: Rana, Hyla, Amblystoma, Necturus, Proteus.
Reptiles: Hemidactylus, Calotes, Draco, Phrynosoma, Naja Vipera, Bungarus

Aves: Columba, Alcedo, Passer
Mammalia: Ornithorhynchus, Macropus, Didelphys, Dasypus

5. An Ecological Note on any one of the specimens in Experiment 1

6. Identification of the following slides
Mammalian Histology: Liver, Lung, Intestine, Kidney, Ovary, Testes Slides of Salpa,

Doliolum, Spicules of Herdmania, Tadpole of Frog
7. Preparation of a permanent mount of Salpa, Placoid scales, spicules of Herdmania,

Metridium

Pharynax of Amphioxus, Tadpole Larva of frog
8. Identification of endoskeletons of frog and rabbit.

SUGGESTED READING
R.S.K., Calow, P., Olive, PJ.W.,, Golding, D.W. & J.I., Spicer (2002) The

1. Barnes, )
invertebrates: A New Synthesis. Ill Edition. Blackwell Science.

2. Barrington, E.J.W. (1979) Invertebrate Structure and Functions. Il Edition. E.L.B.S. and

Nelson.
3. Boradale, L.A. and Potts, E.A. (1961) Invertebrates: A Manual for the use of Students.

Backbones. University of Chicago Press.5. Kent,

Asia Publishing Home.
of the Vertebrates. IX Edition. The

4. Bushbaum, R. (1964) Animals without
G.C. and Carr RK. (2000). Comparative Anatomy

McGraw-HillCompanies.



il B.K. and Hallgrimsson B. (2008). Strickberger's Evolution. IV Edition. Jones and
tlett Publishers Inc.

Kardong, K.V. (2005) Vertebrates Comparative Anatomy, Function and evolution. v
on. McGraw-Hill Higher Education,

7. Kent, G.C. and Carr RK, (2000). Comparative Anatomy of the Vertebrates. IX Edition.
'he McGraw-HillCompanies.

8. Weichert, C.K. (1870). Anatomy of Chordate. McGraw Hill,

" 9. Young, J.Z. (2004). The life of vertebrates. Ill Edition. Oxford university press.



Algae: (20 Periods) '
General character, classification and economic importance. Life histories of algae belonging

to various classes:
Chlorophyceae ~ Volvox, Oedogonium

Xantho phyceae ~Vaucheria
Phaeophyceae ~ Ectocarpus
Rhodophyceae-Polysiphonia

UNIT Il
Fungi: (20 Periods)
General characters, classification & economic importance.

Life histories of Fungi:
Mastigomycotina- Phytophthora
Zygomycota-Mucor
Ascomycota- Saccharomyces
Basidiomycota-Agaricus
Deuteromycotina-Colletotrichum

UNIT I

Lichens : (10 Periods)
Classification, general structure, reproduction and economic importance.

Plant diseases: Causal organisms, symptoms and control of following plant diseases:

Rust & Smut of Wheat.
White rust of Crucifers.
Late blight of Potato.
Red rot of Sugarcane.
Citrus Canker.

UNIT IV

Bryophytes: (10 Periods)
General characters, classification & economic impotance.

Life histories of following:
Marchantia.
Funaria.

UNIT V: Pteridophytes (10 Periods)
General characters of pteridophytes, affinities with bryophytes & gymnosperms,
classification, economic importance, study of life histories of fossil Pteridophytes — Rhynia.

UNIT VI: Pteridophytes: Type studies (20 periods) |
Life histories of Selaginella- (Heterospory and seed habit), Equisetum, Pteris, Lycopodium.

UNIT VII: Gymnosperms (20 Periods) .
le, theories of fossil formation, types of

General characters, classification, geological time sca
fossils, fossil gymnosperms- Williamsonia & Glossopteris, telome and stele concept.



UNIT VIlIl: Gymnosperms: Type studies (10 Periods)
Life histories of Cycas & Pinus, economic importance of gymnosperms.

PRACTICALS
1. Comparative study of thallus and reproductive organs of various algae mentioned in

theory
2. Comparative study of vegetative and reproductive parts of various fungi mentioned in

theory.
3. Study and section cutting and lactophenol mount of plant disease materials studied in

theory.

4. Study of various types of lichens.
5. Study of external features & anatomy of vegetative and reproductive parts of Marchantia

and Funaria
6. Collection of algae, fungi, plant diseases materials and bryophytes available locally.

7. Examination of morphology and anatomy of vegetative and reproductive parts of

Selaginella, Equisetum & Pteris.
8. Examination of morphology and anatomy of vegetative & reproductive parts of - Cycas &

Pinus
9. Plant collection (pteridophytes & gymnosperms)

SUGGESTED READING
1. Agrios, G.N. 1997 Plant Pathology, 4thedition, Academic Press, U.K.

2. Alexopoulos, C.J., Mims, C.W. and Blackwell, M. 1996 Introductory Mycology, 4 th
edition, John Wiley and Sons (Asia) Singapore.

3. Bold, H.C. & Wayne, M.J. 1996 (2ndEd.) Introduction to Algae.

4. Kumar, H.D. 1999. Introductory Phycology. Aff. East-West Press Pvt Ltd., Delhi.

5. Lee, R.E. 2008. Phycology, Fourth Edition, Cambridge University Press, USA.

6. Sambamurty 2008 A Textbook of Bryophytes, Pteridophytes, Gymnosperms and

Paleobotany. IK International Publishers.
7. Shaw, A.J. and Goffinet, B. 2000 Bryophyte Biology. Cambridge University Press.

8. Van den Hoek, C.; Mann, D.J. & Jahns, H.M. 1995. Algae: An introduction to Phycology.

Cambridge Univ. Press.
9. Vander-Poorteri 2009 Introduction to Bryophytes. COP.
10. Webster, J. and Weber, R. 2007 Introduction to Fungi. 3 rd edition, Cambridge University

Press, Cambridge.
11. Wickens, G.E. 2004 Economic Botany: Principles and Practices, Springer. Kuwer
Publishers, Dordrecht, The Netherlands |
12. Bhatnager, S.P. and Moitra, A. 1996 Gymnosperms. New Age International (P)
Ltd.Publishers, New Delhi.

y and Morphology of Pteridophytes. Central Book Depot,

13. Parihar, N.S. 1996. The Biolog
Allahabad.



BIOTECHNOLOGY

2nd Year

Paper 1. B .
BIOCHEMISTRY IOCHEMISTRY AND GENOMICS

UNIT | (10 Periods)
| 1
ntroduction to Biochemistry: A historical perspective. Amino acids & Proteins: Structure &

lizfc(g'sm;}ast:iﬁ::;m ?oflg'pmperties of Amino acids, Types of proteins and their classification,
Breieihs. Brotin Plpm'ﬁc trtll structure and. shape. Different Level of structural organisation of
proteins. Carboh drata lfo”- Denaturation and renaturation of proteins. Fibrous and globular
Disaccharides an P T, : Function and properties of Monosaccharides,
Mucopolysaccharid PD!ysacchandes_ Homo & Hetero Polysaccharides,
arides, Bacterial cell wall polysaccharides, Glycoproteins and their biological

functions

UNIT Il (10 Periods)
Lipids: Structure and functions —Classification, nomenclature and properties of fatty acids,

:sms::tlz:l f:?ty acids. PhOSphOlipidS., sphingolipids, glycolipids, cerebrosides, gangliosides,
ag andins, Cholesterol. Nucleic acids: Structure and functions: Physical & chemical
Properttes of Nucleic acids, Nucleosides & Nucleotides, purines & pyrimidines,. Biologically
important nucleotides, Double helical model of DNA structure and forces responsible for A, B

& Z — DNA, denaturation and renaturation of DNA

UNIT Il (20 Periods)

Enzymes: Nomenclature and classification of Enzymes, Holoenzyme, apoenzyme,
Cofactors, coenzyme, prosthetic groups, metalloenzymes, monomeric & oligomeric
enzymes, activation energy and transition state, enzyme activity, specific activity, common

features of active sites, enzyme specificity: types & theories, Biocatalysts from extreme
thermophilic and hyperthermophilic archaea and bacteria. Role of: NAD+, NADP+,

FMN/FAD, coenzymes A, Thiamine pyrophosphate, Pyridoxal phosphate,lipoic-acid, Biotin
vitamin B12, Tetrahydrofolate and metallic ions

UNIT IV (15 Periods)
Carbohydrates Metabolism: Reactions, energetics and regulation. Glycolysis: Fate of
entose phosphate pathway and its

pyruvate under serobic and anaerobic conditions. P
Glycogenolysis and glycogen synthesis. TCA cycle, Electron

significance, Gluconeogenesis,
Transport Chain, Oxidative phosphorylation. R-oxidation of fatty acids.

PRACTICALS

1. To study activity of any enzyme under optimum conditions.
2. To study the effect of pH, temperature on the activity of salivary amylase enzymes.
3 Determination of - pH optima, temperature optima, Km value, Vmax value, Effect of
inhibitor (Inorganic phosphate) on the enzyme activity.

4. Estimation of blood glucose by glucose oxidase method.



- 5. Principles of Colori .
B 5 olorimetry: (i) Verification of Beer's law, estimation of protein. (i) T
the relation between absorbance and % transmission. protein. (i) To study

6. Preparation of buffers.
;. gaparalion of Amino acids by paper chromatography.
« Qualitative tests for Carbohydrates, lipids and proteins

SUGGESTED READRING
1.B
erg, J. M., Tymoczko, J. L. and Stryer, L. (2006). Biochemistry. VI Edition. W.H Freeman

and Co.
2. Buchanan, B., Gruissem, W. and Jones, R. (2000) Biochemistry and Molecular Biology of

giants.American Society of Plant Biologists.
. N 1 i
elson, D.L., Cox, M.M. (2004) Lehninger Principles of Biochemistry, 4th Edition, WH

Freeman and Company, New York, USA.
4. Hopki
opkins, W.G. and Huner, PA. (2008) Introduction to Plant Physiology. John Wiley and

Sons.
5. Sali
Salisbury, F.B. and Ross, C.W. (1991) Plant Physiology, Wadsworth Publishing Co. Ltd.

GENOMICS & PROTEOMICS

UNIT | (10 Periods)
Introduction to Genomics, DNA sequencing methods — manual & automated: Maxam &

Gilbert and §angers method. Pyrosequencing, Genome Sequencing: Shotgun & Hierarchical
(clone contig) methods, Computer tools for sequencing projects: Genome sequence

assembly software.

UNIT I (10 Periods)
Managing and Distributing Genome Data: Web based servers and softwares for genome

analysis: ENSEMBL, VISTA, UCSC Genome Browser, NCBI genome. Selected Model

Organisms' Genomes and Databases.

UNIT Il (15 Periods)
Introduction to protein structure, Chemical properties of proteins. Physical interactions that

determine the property of proteins. Short-range interactions, electrostatic forces, van der
ydrogen bonds, Hydrophobic interactions. Determination of sizes

waal interactions, h
(Sedimentation analysis, gel filtration, SDS-PAGE); Native PAGE, Determination of covalent

structures — Edman degradation.

UNIT IV (10 Periods) ;
Introduction to Proteomics, Analysis of proteomes. 2D-PAGE. Sample preparation,

solubilization, reduction, resolution. Repro

protein identification. De novo sequencing using mass spectrometric data.

methods for
PRACTICALS |
1. Use of SNP databases at NCBI and other sites
2. Use of OMIM database
ORF Finder

3. Detection of Open Reading Frames using
4. Proteomics 2D PAGE database

ducibility of 2D-PAGE. Mass spectrometry based



1. Genes IX by Benjamin Lewin, Johns and Bartlett Publisher, 2006.

2. Modern Biotechnology, 2nd Edition, S.B. Primrose, Blackwell Publishing, 1987.

3. Molecular Biotechnology: Principles and Applications of Recombinant DNA, 4th Edition,
B.R. Glick, J.J. Pasternak and C.L. Patten, 2010.

5. Molecular Cloning: A Laboratory Manual (3rd Edition) Sambrook and Russell Vol. | to Il

19889.
6. Principles of Gene Manipulation 6th Edition, S.B.Primrose, R.M.Twyman and R.W. Old.

Blackwell Science, 2001. _
7. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and

Sons Inc. : i
8. Klug, W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. IX Edition.

Benjamin Cummings.



er 2: MICROBI GY

GENERAL MICROBIOLOGY

current classification : :

Prokaryotic and EUka?_LOEElCtena, Microbial Diversity: Distribution and characterization

microorganisms eg. Bacis ic cells, Morphology and cell structure of major groups of
i na, Algae, Fungi, Protozoa and Unique features of viruses

UNIT Il (10 Periods)
Cultivation an I i
d Maintenance of microorganisms: Nutritional categories of microorganisms

methods of isolation, Purification and preservation.

UNIT 111 (10 Periods)
Microbi : ion ti
ial growth: Growth curve, Generation time, synchronous batch and continuous culture,

meas .

Metab“;:;ﬂel:thof growth ar.md facto§ affecting growth of bacteria. Microbial Metabolism:

Transformai:ion “_;fiys. amr:\hl-catabohc and biosynthetic pathways Bacterial Reproduction:
, Iransduction and Conjugation. Endospores and sporulation in bacteria.

UNIT IV (10 Periods)
Control of Microorganisms: By physical, chemical and chemotherapeutic Agents Water

Mlgnj_;bigl.ogy: Bacterial ppllutants of water, coliforms and non coliforms. Sewage composition
:';ﬂ :t S xsposz.ﬂ. Foo.d Microbiology: Important microorganisms in food Microbiology: Moulds,
easts, bacteria. Major foodborne infections and intoxications, Preservation of various types

of foods. Fermented Foods.

PRACTICALS

1. Isolation of bacteria & their biochemical characterization.
2. Staining methods: simple staining, Gram staining, spore staining, negative staining,

hanging drop.
3. Preparation of media & sterilisation methods, Methods of Isolation of bacteria from

different sources.
4. Determination of bacterial cell size by micrometry.

5. Enumeration of microorganisms - total & viable count.

SUGGESTED READING
1. Alexopoulos CJ, Mims CW, and Blackwell M. (1996). Introductory Mycology. 4 th edition.

John and Sons, Inc.
J and Golden DA. (2005). Modern Food Microbiology. 7th edition,

2. Jay JM, Loessner M

CBS Publishers and Distributors, Delhi, India.
3. Kumar HD. (1990). Introductory Phycology. 2nd edition. Affiliated East Western Press.

4. Madigan MT, Martinko JM and Parker J. (2009). Brock Biology of Microorganisms. 12th

edition. Pearson/Benjamin Cummings.

5. Pelczar MJ, Chan ECS and Krieg NR. (1993). Microbiology. 5th edition. McGraw Hill Book

Company.



: raham JL_
~edition. McMillan. + Wheelis ML, ang Painter Pf
= % (2005). General Microbiology. 5th
Pearson Edu + 8nd Case C| |
cation, - (2008), Microbiology: An Introduction. 9 th adition

8. Willey JM, Sh
v wherwood LM
Microbiol 7 » 8nd Woolverton Gy, (¢ )
0gy. 7th edition, McGraw Hil Highor ;‘du({)::*:?,: Prescott, Harley and Klein's

MEDICAL MICROBIOLOGY

UNIT I (10 Periods)

Introduction: N -

: - Normal microf]

septicemia, pathogenicity Ofii Oflhurnan body, nosocomial infections, carriers septic shock

pathogenesis. Srioierih l.a : ruenca. factors, toxins, biosafety levels.l Morpholog“

gram positive bacteria: e :Eg)ur: d'ggnosis. preventive measures and chemotherapy zf
? . 1 4 1 0 oge | i 1

C.botulinum, C.diphtheriae M.tuberculosis;,:'}!;fi.g Ier;?:;a Bl e O,

UNIT Il (10 Periods)

Morphology, pa .

chemothc;gr:pypcau:,ggezn:sm' Sympton:ls, laboratory diagnosis, preventive measures and

asrugiiiosa, 5, typhi Sy gram ne.gat:ve bacteria: E.coli, N. gonorrhoeae, N. meningitidis, P.

Dneumonia’e T D.I. . dysenteriae, Y. pestis, B. abortus, H. influenzae, V. cholerae, M.
» I. pallidum M. pneumoniae, Rickettsiaceae, Chlamydiae.

UNIT Il (10 Periods)
Diseases caused by viruses- Picornavirus, Orthomyxoviruses, Paramyxoviruses,

Rhabdoviruses, Reoviruses, Pox virus, H i i
- / , Herpes virus, Papova virus, Retro vi i i
HIV/AIDS) and Hepatitis viruses. B

UNIT IV (10 Periods)
Fungal and Protozoan infections. Dermatophytosis (Trichophyton, Microsporum and

ERidemophwon) Subcutaneous infection (Sporothrix, Cryptococcus), systemic infection
(Histoplasma, Coccidioides) and opportunistic fungal infections (Candidiasis, Aspergillosis),
Gastrointestinal infections (Amoebiasis, Giardiasis), Blood-borne infections (Leishmaniasis,

Malaria)

PRACTICALS
1. Identification of pathogenic bacteria (any two) based on cultural, morphological and

biochemical characteristics.

2. Growth curve of a bacterium.

3. To perform antibacterial testing by Kirby-
4. To prepare temporary mounts of Aspergillus a
5. Staining methods: Gram’s staining permanen

staining and spore staining.

Bauer method.
nd Candida by apprpriate staining.
t slides showing Acid fast staining, Capsule

1. Brooks GF, Carroll KC, Butel JS and Morse SA. (2007). Jawetz, Melnick and Adelberg's
Medical Microbiology. 24th edition. McGraw Hill Publication.



2. Goering R, Dockrell H, Zuckerman M and Wakelin D. (2007). Mims' Medical Microbiology.
4th edition. Elsevier.

3. Willey JM, Sherwood LM, and Woolverton CJ. (2008). Prescott, Harley and Klein's
Microbiology. 7th edition. McGraw Hill Higher Education.



%%DQLMMMY

MICROBIAL PHYSIOLOGY

UNIT | (10 Periods)

ransport, Diffusi

' on: - i

trlanspon‘ aroup translocation (I:l?(fss I\:! ta S s, Primary active and secondary active

o9 ' photrans E
ctrogenic and electroneutral transport tran:,rj:z fslyrszem), symport, antiport and uniport,

UNIT I (10 Periods)

Microbial Growth iti

mathematics ot ér;)v(:tf:]nm:n of grow‘th, balanced and unbalanced growth, growth curve, the

synchronous growth difuxT:rg:Lownt;Ime' specific growth rate, batch and continuous culture,
' curve. Measurement icrobi

of cell numbers, cell mass and B aboic i of microbial growth. Measurement

UNIT 1l (10 Periods)

Effect i ; .

grthOf::;e ?EVIFl?nment on microbial growth Temperature- temperature ranges for microbial

i » Classiiication basec! on temperature ranges and adaptations, pH-classification based

. dp ranges and adaptations, solutes and water activity, oxygen concentration, radiation
nd pressure. Chemolithotrophic metabolism, Physiological groups of aerobic and anaerobic

chemolithotrophs. Hydrogen oxidizing bacteria and methanogens.

UNIT IV (10 Periods)
Phototrophic metabolism. Historical account of photosynthesis, diversity of phototrophic

bacteria, anoxygenic and oxygenic photosynthesis, photosynthetic pigments: action and
absorption spectrum, type, structure and location, physiology of bacterial photosynthesis:
light reactions, cyclic and non-cyclic photophosphorylation. Carbon dioxide fixation, Calvin

cycle and reductive TCA cycle.

PRACTICALS
1. To study and plot the growth curve of E coli using turbidimetric method and to calculate

specific growth rate and generation time.
2. To study and plot the growth curve of Aspergillus niger by radial growth measurements.

3. To study the effect of pH on the growth of E. coli
4. To study the effect of temperature of Aspergillus niger by dry weight method.

5. Demonstration of the thermal death time and decimal reduction time of E. coli.

SUGGESTED READING |
1. Gottschalk G. (1986). Bacterial Metabolism. 2nd edition. Springer Verlag
. Brock Biology of Microorganisms.10th

2. Madigan MT, Martinko JM and Parker J. (2003)
edition. Pearson/ Benjamin Cummings.

3. Moat AG and Foster JW. (2002). Microbial Physiology. 4th edition. John Wiley & Sons.
4. Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishefs |nc.iia.

5 Stanier RY, Ingram JI, Wheelis ML and Painter PR. (1987). General Microbiology. 5th

edition, MacMillan Press. iy
and Woolverton CJ. (2008). Prescott, Harley and Klein's

6. Willey JM, Sherwood LM, _
Microbiology. 7th edition. McGraw Hill Higher Education.



IMMUNOLOGy

UNIT | (20)
Immune RespOnse y

structure of | An Overvig c
0 "
T-lymphoe 2 ‘uno‘globulins or A serente of mammalian immuyne system, molecyl
ytes & IMMmune "®8pons \Ntibodies, Humoral & Collular lrnrm-m‘ .rm;. ecular
. . ) responses
© (cytotoxic T=cell, helper T.ce| sUppressor T m”f; : :mi,l
" be 2wl - ;‘ S). - -e

receptors, genome rea
Maturation clagg SWitching

UNIT Il (15 Periods)
_Regulation of immy

UNIT 1) (13 Periods)
Major Histocompattb"
ility complexes _ C anti
nfection — j Plexes — class | & class || MHC antigens, antigen processing.

UNIT IV (12 Periods)
Vaccin inati : !

bac(::tzri:ls & \'/accma?mn = adjuvants, cytokines, DNA vaccines, recombinant vaccines,
“asches iviral vaccines, vaccines to other infectious agents, passive & active

immunisation, Introduction to immunodiagnostics — RIA, ELISA.

PRACTICALS

1. Differential leucocytes count
2. Total leucocytes count

3. Total RBC count

4. Haemagglutination assay
5. Haemagglutination inhibition assay
6. Separation of serum from blood
7. Double immunodiffusion test usin

8. ELISA.

g specific antibody and antigen.

SUGGESTED READING
1. Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 6 th edition

Saunders Publication, Philadelphia.
2. Delves P, Martin S, Burton D, Roitt IM. (2006). Roitt's Essential Immunology. 11th edition

Wiley-Blackwell Scientific Publication, Oxford. if
3. Goldsby RA, Kindt TJ, Osbome BA. (2007). Kuby's Immunology. 6th edition W.H.

Freeman and Company, New York. ' ”
4. Murphy K, Travers P, Walport M. (2008). Janeway'’s Immunobiology. 7th edition Garland

Science Publishers, New York. i v
5. Peakman M, and Vergani D. (2009). Basic and Clinical Inmunology. 2nd edition Churchi

Livingstone Publishers, Edinberg. e ; 4l
6. Richard C and Geiffrey S. (2009). Immunology. 6th edition. Wiley Blackwell Publication.



%Bﬁm NOLOGY

GENETICS
UNIT | (15 Periods)
Introduction: Historic '
s Bndﬂlﬂ(h}relopments In the field of genetics, Organisms suitable for genetic
eir genetic significance, Cell Cycla: Mitosis and Meiosis: Control
life cycles of

n ~
opl?ga;sisn::MZilL;z::,e ezf'oigma?sion inl yeast. Role of meiosis in
hybrid. crossee, Law gf s: ':S * Mendel's experimental design, monohybrid, di-hybrid and tri
segregates by test ang Qbegation & Principle of independent assortment. Verification r_;f
interactions: Concept of g flck crosses, Chromosomal theory of inheritance,. Allelic
Ominance, recessiveness, incomplete dominance, codominance,

semi-domi i i
‘nance, pleiotropy, multiple allele, pseudo-allele, essential and lethal genes
penetrance and expressivity,

UNIT Il (20 Periods)
Interaction producing new phenotype complementary genes,

Non allelic interactions:
epistasis (dominant & recessive), duplicate genes and inhibitory genes. Chromosome and

genpmic organisation: Eukaryotic nuclear genome nucleotide sequence composition
—unique & repetitive DNA, satellite DNA. Centromere and telomere DNA sequences, middie

repetitive sequences- VNTRs & dinucleotide repeats, repetitive transposed sequences-

SINEs & LINEs, middle repetitive multiple copy genes, noncoding DNA. Genetic organisation
of prokaryotic and viral genomes. Structure and characteristics of bacterial and eukaryotic

chromosomes, chromosome morphology, concept of euchromatin and heterochromatin.
packaging of DNA molecules into chromosomes, chromosome banding pattern, karyotype,

giant chromosomes, one gene, one polypeptide hypothesis, concept of cistron, exons,

introns, genetic code, gene function.

UNIT il (15 Periods)
Chromosome and gene mutations: Definition and types of mutations, causes of mutations,
Ames test for mutagenic agents, screening procedures for isolation of mutants and uses of

mutants, variations in chromosomes structure - deletion, duplication, inversion and
and Robertsonian), position effects of gene expression,

translocation (reciprocal

chromosomal aberrations in human beings, abnormalities— Aneuploidy and Euploidy. Sex

determination and sex linkage: Mechanisms of sex determination, Environmental factors and

sex determination, sex differentiation, Barr bodies, dosage compensation, genetic balance
theory, Fragile-X-syndrome and chromosome, sex influenced dominance, sex limited gene

expression, sex linked inheritance.

UNIT IV (15 Periods)
Genetic linkage, crossing over and chromosome mapping: Linkage and Recombination of

genes in a chromosome crossing over, Cytological basis of crossing over, Molecular
mechanism of crossing over, Crossing over at four strand stage, Multiple crossing overs
Genetic mapping. Extra chromosomal inheritance: Rules of extranuclear inheritance,
maternal effects, maternal inheritance, cytoplasmic inheritance, organelle heredity, genomic
imprinting. Evolution and population genetics: Inbreeding and outbreeding, Hardy Weinberg

law (prediction, derivation), allelic and genotype frequencies, changes in allelic frequencies,
systems of mating, evolutionary genetics, natural selection.



PRACTICALS
1. Permanent and temporary mount of mitosis,
2. Perman.ent an{i temporary mount of meiosis
3. Mendelian deviations in dihybrid crosses '
;. Eemonst.ratlonl of - Barr Body -Rhoeg translocation.
, Paryotyplng with the help of photographs
6. Pedigree charts of som i
i € common characters like blood group, color blindness and PTC

7. Study of polyploidy in onion root tip by colchicine treatment.

SUGGESTED READING

1. Gardner, E.J., Simmons, M.J.. Sn inci : ”
i , M.J., Snustad, D.P. , :

John Wiley & Sons. P. (2006). Principles of Genetics. VIl Edition

2. Snustad, D.P., Simmons, M.J. (2009). Principles of Genetics. V Edition. John Wiley and

Sons Inc.

3. K.Iug,. W.S., Cummings, M.R., Spencer, C.A. (2009). Concepts of Genetics. IX Edition.

Benjamin Cummings.

4. Russell, P. J. (2009). Genetics- A Molecular Approach. lll Edition. Benjamin Cummings.

5. Griffiths, A.J.F., Wessler, S.R., Lewontin, R.C. and Carroll, S.B. IX Edition. Introduction to

Genetic Analysis, W. H. Freeman & Co.

RECOMBINANT DNA TECHNOLOGY

UNIT | (10 Periods)
Molecular tools and applications- restriction enzymes, ligases, polymerases, alkaline

phosphatase. Gene Recombination and Gene transfer: Transformation, Episomes, Plasmids
and other cloning vectors (Bacteriophage-derived vectors, artificial chromosomes),
Microinjection, Electroporation, Ultrasonication, Principle and applications of Polymerase
chain reaction (PCR), primer-design, and RT- (Reverse transcription) PCR.

UNIT Il (15 Periods)
Restriction and maodification system, restriction mapping. Southern and Northern

hybridization. Preparation and comparison of Genomic and cDNA library, screening of
recombinants, reverse transcription,. Genome mapping, DNA fingerprinting, Applications of
Genetic Engineering, Genetic engineering in animals: Production and applications of

transgenic mice, role of ES cells in gene targeting in mice, Therapeutic products produced
by genetic engineering-blood proteins, human hormones, immune modulators and vaccines

(one example each).

UNIT 1ll (10 Periods)
Random and site-directed mutagenesis: Primer extension and PCR based methods of site

directed mutagenesis, Random mutagenesis, Gene shuffling, production of chimeric
proteins, Protein engineering concepts and examples (any two).

UNIT IV (10 Periods)



: Isolatﬁon of chromosomal DNA from plant cells
. Isolation of chromosomal DNA from E.coli

. Qualitative and quantitative i :
; analysis of DN
. Plasmid DNA isolation ) L SEECRERIC IO Bte

. Restriction digestion of DNA

. Making competent cells

. Transformation of competent cells.
. Demonstration of PCR

SUGGESTED READING

1. Brown TA. (2006). Gene Cloning and DNA Analysis. 5th edition. Blackwell Publishing,
Oxford, U.K.

2. Clark DP and Pazdernik NJ. (2009). Biotechnology-Applying the Genetic Revolution.
Elsevier Academic Press, USA. .

3. Glick, B.R., Pasternak, J.J. (2003). Molecular Biotechnology- Principles and Applications
of recombinant DNA. ASM Press, Washington

4. Primrose SB and Twyman RM. (2006). Principles of Gene
7th edition. Blackwell Publishing, Oxford, U.K.

Manipulation and Genomics,



BIOTECHNOLOGY

3rd Year

EMLBIQ:AHALIIMBJQJNLQBM&I&S_

BIO-ANALYTICS

UNIT I (10 Periods)

Simple microsco i
o SENN mzzzephase contrast microscopy, fluorescence and electron microscopy (TEM
‘ » absorption and emission spectroscopy

UNIT Il (12 Periods)

Principl : :

infzar;de)a :en:t ‘lfiw of abSOl’ptIOr.l fluorimetry, colorimetry, spectrophotometry (visible, UV,
particles, rifugation, cell fractionation techniques, isolation of sub-cellular organelles and

UNIT Il (13 Periods)
Introduction to the principle of chromatography. Paper chromatography, thin layer
chromatography, column chromatography: silica and gel filtration, affinity and ion exchange

chromatography, gas chromatography, HPLC.

UNIT IV (15 Periods)
Introduction to electrophoresis. Starch-gel, polyacrylamide gel (native and SDS-PAGE),

agarose-gel electrophoresis, pulse field gel electrophoresis, immuno- electrophoresis,
isoelectric focusing, Western blotting. Introduction to Biosensors and Nanotechnology and

their applications.

PRACTICAL

1. Native gel electrophoresis of proteins
2. SDS-polyacrylamide slab gel electrophoresis of proteins under reducing conditions.

3. Preparation of the sub-cellular fractions of rat liver cells.

4. Preparation of protoplasts from leaves.
5. Separation of amino acids by paper chromatography.
6. To identify lipids in a given sample by TLC.

7. To verify the validity of Beer's law and determine the molar extinction coefficient of NADH.

SUGGESTED READING
1. Karp, G. 2010. Cell and Molecular Bio

Wiley& Sons. Inc.

2. De Robertis, E.D.P. and De Robertis,
Lippincott Williams and Wilkins, Philadelphia.
3, Cooper, G.M. and Hausman, R.E. 2009. The Cell: A Molecular Approach. 5th edition.

ASM Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.
4. Becker, W.M., Kleinsmith, L.J., Hardin. J. and Bertoni, G. P. 2009 The World of the

Cell. 7th edition. Pearson Benjamin Cummings Publishing, San Francisco.

logy: Concepts and Experiments. 6th Edition. John

E.M.F. 2006. Cell and Molecular Biology. 8th edition.



BIOINFORMATICS

UNIT | (10 Periods)

History of Bioinformatic

s‘ [
GENBANK, Entrez, Unige::eunzt"‘“ of Homology. Sequence Information Sources, EMBL
ek » UNderstanding the structure of each source and using n on thé

UNIT 11 (15 Periods)

Protein Information
each source and ugiiurcites' PDB, SWISSPROT, TREMBL, Understanding the structure of
g it on the web. Introduction of Data Generating Techniques and

Bioinformatics problems
2 posed by them- iction Digesti
Microarrays, Mass SpeCtrometry,y Restriction Digestion, Chromatograms, Blots, PCR,

UNIT 11l (15 Periods)

iequer:;lze and thylogeny_ ar,alysis. Detecting Open Reading Frames, Outline of sequence
. ssembly, MutattonISLfbstltutlon Matrices, Pairwise Alignments, Introduction to BLAST, using
it on the web, Interpreting results, Multiple Sequence Alignment, Phylogenetic Analysis.

UNIT IV (10 Periods)
Searching Databases: SRS, Entrez, Sequence Similarity Searches-BLAST, FASTA, Data
Submission. Genome Annotation: Pattern and repeat finding, Gene identification tools.

PRACTICALS

1. Sequence information resource

2. Understanding and use of various web resources: EMBL, Genbank, Entrez, Unigene,
Protein information resource (PIR)

3. Understanding and using: PDB, Swissprot, TREMBL

4. Using various BLAST and interpretation of results.

5. Retrieval of information from nucleotide databases.

6. Sequence alignment using BLAST.

7. Multiple sequence alignment using Clustal W.

SUGGESTED READING
1. Ghosh Z. and Bibekanand M. (2008) Bioinformatics: Principles and Applications. Oxford

University Press.
2. Pevsner J. (2009) Bioinformatics and Functional Genomics. |l Edition. Wiley-Blackwell.

3. Campbell A. M., Heyer L. J. (2006) Discovering Genomics, Proteomics and
Bioinformatics. Il Edition. Benjamin Cummings.



P
: BIOPR
N
BIOPROCESS TECHNOLOGY BIOSTATISTIC

UNIT I (10 Periogs)

UNIT Il (16 Periods)

Design of bio

process o
culture/pia s Vesse[:?s:_el's'.-‘ Significance of Impeller, Baffles, Sparger, Types of
irlift; Cyclone Column; Packed Tower and their application in

production processes. Prinei
. Principles : § .
development and sterilisation.p i rec=saing i Media preparation, Inocula

UNIT Il (12 Periods)

Introduction ; P

Kls Biomo;;;:;%?s "equirertnent in bioprocess; mass transfer coefficient; factors affecting
: urement and control system with speci i

Drocets et Yy pecial reference to computer aided

UNIT IV (12 Periods)
Introduction to downstream processing, product recovery and purification. Effluent treatment.

Microbial production of ethanol, amylase, lactic acid and Single Cell Proteins.

PRACTICALS

1. Bacterial growth curve.

2. Calculation of thermal death point (TDP) of a microbial sample.
3. Production and analysis of ethanol.

4. Production and analysis of amylase.

5. Production and analysis of lactic acid.
6. Isolation of industrially important microorganism from natural resource.

SUGGESTED READING
1. Casida LE. (1991). Industrial Microbiology. 1st edition. Wiley Eastern Limited.

2. Crueger W and Crueger A. (2000). Biotechnology: A textbook of Industrial Microbiology.

2nd edition. Panima Publishing Co. New Delhi.
3. Patel AH. (1996). Industrial Microbiology. 1st edition, Macmillan India Limited.
4. Stanbury PF, Whitaker A and Hall SJ. (2006). Principles of Fermentation Technology. 2nd

edition, Elsevier Science Ltd.



BIOSTATISTICS

UNIT I (12 Periogs)
Types of Data, Collgetj

representation of Statisti
Skowhas atisti ata. Measyr assification and Graphical
and Kurtosis. es of central tendency and Dispersion. Measures of

UNIT Il (15 Periods)

UNIT lIl (15 Periods)

Methods of sampii

orTor e samgll:er:gt’ ctonﬁdence level, critical region, testing of hypothesis and standard

et i est and small sample test. Problems on test of significance, t-test,
Stior goodness of fit and analysis of variance (ANOVA)

UNIT IV (8 Periods)
Correlation and Regression. Emphasis on examples from Biological Sciences.

PRACTICALS

1. Based on graphical Representation |

2. Based on measures of Central Tendency & Dispersion
3. Based on Distributions Binomial Poisson Normal

4. Based on t, f, z and Chi-square

SUGGESTED READING
1. Le CT (2003) Introductory biostatistics. 1st edition, John Wiley, USA

2 Glaser AN (2001) High YieldTM Biostatistics. Lippincott Williams and Wilkins, USA
3. Edmondson A and Druce D (1996) Advanced Biology Statistics, Oxford University Press.
4. Danial W (2004) Biostatistics : A foundation for Analysis in Health Sciences, John Wiley

and Sons Inc.




Paper 3:
ANIMAL & PLANT BIOTECHN GY

ANIMAL BIOTECHNOLOGY

UNIT I (10 Periods)

Gene transfer
. methods in Anim M
Retrovirus & Gene transfer fimals — Microinjection, Embryonic Stem cell, gene transf
! { er,

UNIT Il (10 Periods)

Introduction to t en
ransgenes;j Bird
g IS. Transgenic Animals — Mice, Cow, Pig, Sheep, Goat, Bir

Insect. Animal di
v Seases need hel :
Trypan osomiasis, Thelleriosis p of Biotechnology — Foot-and mouth disease, Coccidiosis,

UNIT 1l (15 Periods)

Animal propaqation — Artificial ;
transferriec?m?q::: I Aﬂlﬁma:l insemination, Animal Clones. Conservation Biology — Embryo
- Introduction to Stem Cell Technology and its applications.

UNIT IV (15 Periods)

G . = . . S

thznetlc modification in Mefi|C|ne - gene therapy, types of gene therapy, vectors in gene
rapy, molecular engineering, human genetic engineering, problems & ethics.

PRACTICALS

1. Sterilisation techniques: Theory and Practical: Glassware sterilisation, Media sterilis
Laboratory sterilisation

2. Sources of contamination and decontamination measures.

3. Preparation of Hanks Balanced salt solution

4. Preparation of Minimal Essential Growth medium

5. Isolation of lymphocytes for culturing

6. DNA isolation from animal tissue

7. Quantification of isolated DNA.

8. Resolving DNA on Agarose Gel.

ation,

SUGGESTED READING

1. Brown, TA. (1998). Molecular biology Labfax Ii: Gene analysis. |l Edition. Academic

Press, California,USA.

2. Butler, M. (2004). Animal cell culture and technology: The basics. Il Edition. Bios scientific
publishers.

3. Glick, B.R. and Pasternak, J.J. (2009). Molecular biotechnology- Principles and

applications of recombinant DNA. IV Edition. ASM press, Washington, USA.
4. Griffiths, A.J.F., J.H. Miller, Suzuki, D.T., Lewontin, R.C. and Gelbart, W.M. (2009). An

introduction to genetic analysis. IX Edition. Freeman & Co., N.Y., USA.
5 \Watson, J.D., Myers, RM., Caudy, A. and Witkowski, J.K. (2007). Recombinant

DNA-genes and genomes- A short course. lll Edition. Freeman and Co., N.Y., USA.



\NT BIOTECHNOLOGY

UNIT 1 (12 Periods)
Introduction, Cryg gng

re, c Micropopagati ' (i
ud  culture, Pagation Axillary bud proliferation, Meristem

disadvanta
ges of mic 0
ropro : rganogenesi
Pagation, Ogenesis, embryogenesis, advantages and

UNIT-11 (15 Periods)
In" vitro haploid prod
a_ndrogenesis, Signifi
dlplodization, Gynog
techniques for produ

uction And
rogeni
cance and usegofn I;: rn‘?th'ﬁds: Anther culture, Microspore cultum®
i aploids, Ploidy level and chromosome doubling,

enic haploids, f
L , lactors i f
ction of haploids in cere:t;emmg e onosome ciminee

UNIT - Ill (13 Periods)

Protoplast Isolati

solation and fusi

Somatic hybridization id\:stl‘gn MEthods of protoplast isolation, Protoplast development,
’ ntification and selection of hybrid cells, Cybrids, Potential of

somatic hybridization limitati
n limi iati
Wbyt disadvantages.tauons_ Somaclonal variation Nomenclature, methods, applications

U_NIT - IV (10 Periods).
l;!ant Growth Promoting bacteria. Nitrogen fixation, Nitrogenase, Hydrogenase, Nodulation,
iocontrol of pathogens, Growth promotion by free-living bacteria.

PRACTICALS

1. Preparation of simple growth n

and liquid.
2. Preparation of complex nutrient medium (Murashige & Skoog’s medium)

3. To select, prune, sterilise and prepare an explant for culture.
4. Significance of growth hormones in culture medium.
5. To demonstrate various steps of Micropropagation.

utrient (knop’s medium), full strength, half strength, solid

SUGGESTED READING
1. Bhojwani, S.S. and Razdan 2004 Plant Tissue Culture and Practice.

2. Brown, T. A. Gene cloning and DNA analysis: An Introduction. Blackwell Publication.
3. Gardner, E.J. Simmons, M.J. Snustad, D.P. 2008 8th edition Principles of Genetics.Wiley

India.
4. Raven, P.H., Johnson, GB., Los0S, J.B. and Singer,

5. Reinert, J. and Bajaj, Y.P.S. 1997 Applied and Fun

and Organ Culture. Narosa Publishing House.
6. Russell, P.J. 2009 Genetics — A Molecular Approach. 3rd edition. Benjamin Co.

7. Sambrook & Russel. Molecular Cloning: A laboratory manual. (3rd edition)
8. Slater, A., Scott, N.W. & Fowler, M.R. 2008 Plant Biotechnology: The GeneticManipulation

of Plants, Oxford University Press.

S.R. 2005 Biology. Tata MC Graw Hill.
damental Aspects of Plant Cell, Tissue



: EN
GEMENT

ENVIRONMENTAL BIOTECHNOL oGy

UNIT | (18 Periods)
Conventional fuels and thejr

UNIT Il (20 Periods)

Biore iati .

Degr::iz:latlon of 59“ & water contaminated with oil spills, heavy metals and detergents.
esticid on of lignin and cellulose using microbes. Phyto-remediation. Degradation of

phl *'96s and other toxic chemicals by microorganisms- degradation of aromatic and
Chlorinated hydrocarbons and petroleum products.

UNIT 1l (12 Periods)

Treatment of municipal waste and Industrial effluents. Bio-fertiizers Role of symbiotic and

asymbiotic nitrogen fixing bacteria in the enrichment of soil. Algal and fungal biofertilizers
(VAM)

UNIT IV (10 Periods)

Bioleaching, Enrichment of ores by microorganisms (Gold, Copper and Uranium).
Environmental significance of genetically modified microbes, plants and animals.

PRACTICALS

1. Calculation of Total Dissolved Solids (TDS) of water sample.
2. Calculation of BOD of water sample.

3. Calculation of COD of water sample.

4. Bacterial Examination of Water by MPN Method.

SUGGESTED READING

1. Environmental Science, S.C. Santra

2. Environmental Biotechnology, Pradipta Kumar Mohapatra

3. Environmental Biotechnology — Concepts and Applications, Hans-Joachim Jordening and
Jesef Winter

4. Waste Water Engineering, Metcalf and Eddy, Tata McGraw hill

5. Agricultural Biotechnology, S.S. Purohit

6. Environmental Microbiology : Methods and Protocols, Alicia L. Ragout De Spencer, John
F.T. Spencer

7. Introduction to Environmental Biotechnology, Milton Wainwright

8. Principles of Environmental Engineering, Gilbert Masters

9. Wastewater Engineering — Metcalf & Eddy

ECOLOGY AND ENVIRONMENT MANAGEMENT

UNIT-I (12 Periods)

Our Environment: Geological consideration of Atmosphere, Hydrosphere, Lithosphere Scope
of Ecology. Development & Evolution of Ecosystem. Principles & Concepts of Ecosystem.



L ol
i =1

fe of ecosystem. Strata of an ecosystem. Types of ecosystem including habitats.
metics & Homeostasis. Biological control of the chemical environment.

“UNIT Il (20 Periods)

Energy transfer in an Ecosystem. Food chain, food web, Energy budget, Production &
‘decomposition in a system. Ecological efficiencies, Trophic structure & energy pyramids,

Ecological energetic, principles pertaining to limiting factors, Bio-geochemical cycles (N,C,P

cycles).

UNIT-IlI (18 Periods)

Pollution & environmental Health related to Soil, Water, Air, Food, Pesticides,
Metals,Solvents, Radiations ,Carcinogen, Poisons. Detection of Environmental pollutant.
Indicators & detection systems. Bio-transformation, Plastic, Aromatics, Hazardous wastes

Environmental cleanup : Case studies

UNIT-IV (10 Periods) . i
Environmental biotechnologies, Biotechnologies in protection and preservation of

environment. Bioremediation, Waste disposal.

PRACTICALS

1. Study of all the biotic and abiotic components of any simple ecosystem- natural pond or
terrestrial ecosystem or human modified ecosystem.

2. Determination of population density in a terrestrial community or hypothetical community
by quad rate method and calculation of the Simpson’s and Shannon- Weiner diversity index
for the same community.

3. Principle of GPS (Global Positioning System).

4. Study of the life table and fecundity table, plotting of the three types of survivorship curves
from the hypothetical data.

5. Study of the types of soil, their texture by sieve method and rapid tests for —pH, chlorides,
nitrates, carbonates and organic carbon

6. Study any five endangered/ threatened species- one from each class.

SUGGESTED READING

1. Chapman, J.L., Reiss, M.J. 1999. Ecology: Principles and applications (2nd edition)
Cambridge University Press.

2. Divan Rosencranz, Environmental laws and policies in India, Oxford Publication.

3. Ghosh, SK., Singh, R. 2003. Social forestry and forest management. Global Vision
Publishing House

Baper 5: PROJECT WORK

Students are advised to present project work/ case study/ paper presentation/ paper

publication/ esearch work etc on any of the above mentioned topics of Biotechnology
syllabus.



