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BHARATHIAR UNIVERSITY, COIMBATORE 641 046
Rhil.—Part-I : Paper : 1

Teaching Techniques/Pedagogical MethimdBio-Chemistry

Objectives:

At the end of the course, the scholars will be able

1. Understand the meaning, scope and concept of HdocaEducational Technology,
Instructional Technology & Educational Evaluation.

2. Appreciate the contributions made by philosophensl @sychologists to the field of
education.

3. Review the relative effectiveness among the differmaethods and techniques of teaching
and learning in Higher Education.

4. Discriminate among different types of tests meamt dtudents’ evaluation, diagnose the
learning problems of the students and take remeakasures.

5. Be aware of the web based communication stratdgreprofessional development and be
benefited of the e-resources in Education.

SYLLABUS

UNIT — | Higher Education and Learning
Historical Perspectives ... Objectives and Role ofitér Education ... Learning and Learning
Hierarchy ... Information Processing ... Learning Egesmid Outcomes ... Motivation.

UNIT — Il Teaching Technology : Designs
Teaching Technology: Meaning, concept and scopeastrdctional Designs: Objective based, Skill
based, Competency based, Learning style based addlMased.

UNIT — Ill Methods and Techniques of Teaching

Large Group Techniques: Lecture, Modified Lect@eminar, Symposium, Panel Discussion, Team
Teaching, Project Approach and Workshop ... Small ugrarechniques: Group Discussion,
Simulation, Role Playing, Buzz Technique, BrainrBtimg, Case Discussion and Assignment ...
Systems Approach in Education.

UNIT — IV Measurement and Evaluation in Education

Educational Evaluation: A Conceptual Framework...\elth of Evaluation ... Self Evaluation and
Student Evaluation in Higher Education ... Questi@ni@ng ... Diagnostic Testing and Remedial
Teaching.

UNIT — V Electronic Media in Education
Instructional Media: Concept, Selection, Use andiatg ...... e-Learning V Resources : e-
Learning, e-books, e-journals,etcWeb-based Learning: Access and Tteaching Issues.



TEXT BOOKS:

For Units 1to IV
Vedanayagam E.G. (1989)Teaching Technology for College TeachersNew Delhi: Sterling
Publishers (P) Ltd.

For Unit V

Rajasekar, S (2005)Computer Education and Educational Computing Hyderabad: Neelkamal
Publications.

BOOKS FOR REFERENCE:

Kumar,K.L. (1997)Educational Technology,New Delhi:New Age International (P)Ltd.
Sampathkumar, K., Paneerselvam, A and Santhanam, $1990) Introduction to Educational
Technology, New Delhi: Sterling Publishers (Pvt.) Ltd.

Tony BatesA.W. (2005) Technology, e-Learning and Distance Education,New York:
Routledge.



BHARATHIYAR UNIVERSITY, COIMBATORE-641046
M.PHILPh.D (FT/PT) — BIOCHEMISTRY
PART-I SYLLABUS
(EFFECTIVE FROM THE ACADEMIC YE AR 2008- 2009 ONWARDS)
PAPER - Il RESEARCH METHODOLOGY & TRENDS IN BIOCHEM ISTRY

UNIT |

Fluorescent Antibody assay — Histochemical locéihra ELISA techniques — Principles &
Applications

Immuno radiometric assay — Principles & Applicaton

Natural Products — Detection of bioactive moleculgsgas chromatography, HPLC and HPTLC ,
Mass spectrometry, NMR.

Emission Spectroscopy — Fluorescence, Phosphomsesid Chemiluminescence.

X-Ray and Flow injection analysis.

UNIT II

Flow Cytometry — Principles, Abnormal chromosomalgsis, Karyotyping, Comet assay.

DNA Fragmentation analysis — Microfabrication teicjues and uses in biological applications.
PCR methodology — Design of primers — RTPCR. P@Rgénomic analysis and diagnostic
applications.

PFGE — Principles, techniques and applications.

UNIT Il

Human Genome Project — History, Techniques andagifmns, Anatomy of prokaryotic and human
genome, Genetic mapping and genetic markers — RFLf, and Micro satellite, STS and EST,
SSCP, RAPD, AFLP, SNP. Analyzing gene expressiDiNA microarray.

Proteome analysis — 2D gel electrophoresis, pretgrotein interactions — yeast two hybrid systems
and protein microarrays.

UNIT IV

Biological database, DNA sequence database, pre¢gjuence database
SRS — Similarity searching, BLAST, FASTA

Multiple sequence alignment — Phylogeny

Structure database — Secondary structure prediction

Predicting 3D folds ( Treading)

UNIT V



Scientific writing — writing methodology, results discussion, presentation.
Correlation & regression

Sampling distribution — Students t test

Experimental design — CRD, RBD

Analysis of experimental results — ANOVA and itseipretation

Duncan’s Multiple Range Test

REFERENCES
1. D.A.Skoog & J.J.Lerry (1992), Principles of Instrent analysis, IV ed., Sander College
Publications.
2. C.W. Sensen (2002) Essentials of genomics andfbromatics, Wiley — VCH Publications.
3. Trends in Biotechnology from 1999 onwards.
4. Trends in Biological Sciences from 1999 onwards.
5. L.H.English (1994) Technological applications ofniano chemicals, biotol series.
6. Nature Biotechnology from 1999 onwards.
7. Current opinion in Biotechnology from 1999 onwards.
8. Lodish et al., (2004) Molecular cell biology, V eWV.H.Freeman & Company, New York.
9. Adrian Slater, Neigel Scott and Maark Fowler (2Q0B)ant Biotechnology — Genetic

manipulation of plants, Oxford University PressyNéork



BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhiPI®.D- (FT/PT) — BIOCHEMISTRY

PART-1 SYLLABUS (For the year 2008-2009 and omwards)

PAPER IIl - PLANT BIOCHEMISTRY AND PLANT THERAPEUTI CS

UNIT |
Plan: Therapeutics : Bioactive principles in hegdants with hepatoprotective , nephroprotective,
hypoglycemic, anticancer, antibacterial, antivaatl antimalarial ,anti-inflammatory properties.

UNIT Il

Free radicals —types, sources, importance, praahydiiee radicals induced damages, lipid
peroxidation , measurement of free radicals, deseassed by radicals, reactive oxygen species,
antioxidant defence system, enzymic and nom-enzgmtioxidants, role of antioxidants in
prevention of diseases ,phytochemicals as antioksda

UNIT I

Alkaloids, flavanoids, terpenoids, phenols-Occuceerdistribution & functions ,Production of
secondary metabolite in plants, stages of secondatgbolite production, uses of tissue culture
techniques, elicitation, biotransformation- prodmetof pharmaceutical compounds.

UNIT IV

Principles-callus, meristem and organ culture,uralmethods, culture media & preparations ,plant
regeneration, protoplast technology, micropropagain plants, somatic embryogenesis, somoclonal
selection.

UNIT V

Carbon reactions in£C4 & CAM cycle- calvin cycle, photorespiration, Nitgen fixation-

symbiotic & non symbiotic, role of nifand nod genesiitrogen fixation, Techniques for plant
transformation : Agrobacterium mediated gene temgirocess of T-DNA transfer, Direct gene
transfer methods.

REFERENCES:

1. Khan,l.A and Khanum.A 2004. Role of Biotechnologymedicinal & aromatic plants,Vol 1
and Vol 10, Ukkaz Publications ,Hyderabad.

2. Purohit.S.S. 2005 Agricultural Biotechnology, Drdéish Purohit Publishers, Jodhpur.

3. Slater.A. Scott.N.W and Fowler.M.R 2004.Plant Batteology-The genetic manipulation of
plants,Oxford University Press, Oxford.

4. Singh.M.P and Panda .H 2005.Medicinal Herbs wigirtformulations, Daya Publishing
House,Delhi



BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhiP®.D- (FT/PT) - BIOCHEMISTRY
PART- | SYLLABUS (For the year 2008-2009 and onward)

PAPER Il - CLINICAL BIOCHEMISTRY & CLINICAL TOXI COLOGY

UNIT I

Effects of physiochemical and biological factorshmavy metal toxicity, toxic mechanism-
Carcinogenesis, teratogenesis & immunotoxicity.aBgays for heavy metal toxicity, pathological and
Histopathological examinations for heavy metal ¢ayi

UNIT Il
Diagnostic enzymes in hepatobiliary disease, mybabintraction,artherosclerasis, renal dysfunction
Cancer markers for oral, prostate, colorectal liraag Gl tract cancer, oncofetal cancer markers.

UNIT I

Formation of free radicals, autoxidation initiatedoxygen radicals, Influence of free radicals in
metal toxicity. Free radical hepatotoxins- ¢@lodel .free radicals and cancer .Oxidative process
tissue injury. Detection of free radicals and ratlions. Role of free radicals in diseases.

UNIT IV

Enzymic antioxidants- Chemistry, mechanism, antlari effect of SOD, catalase, Glulathione
Peroxidase.

Non Enzymic antioxidants- source,chemistry,toxicitippchemical functions,bioavailability,bioassays,
Antioxidant effects of Vit A, Vit C, Vit E, glutaibne and selenium.

Trace elements-introduction, sources, biochemigattions of zinc, copper and magnesium & iron.

UNIT V

Medicinal plants-bioactive principles in mediciqdénts methods of extraction, isolation,separation
and screening ,Pharmacologically active plants-CQNS, Hypoglycemic, Hepatoprotective ,anti
allergic ,anticancer, immunoactive plants, plamttgxting against oxidative stress, chemotherapeuti
products.

REFERENCES:

1. Biochemistry oxygen toxicity, Annual review of Bleemistry Enrique cadinar, Vol 58,1989.pp 78-110

2. Free radicals in biology by William a.Pryor,Academress 1980.,pp 96-150.

3. Heavy metal toxicity testing in environmetal sansplReviews of environmental contamination

and toxicology in chul, Kong ,Gabrial Bitton,Benkiam,vol 142.1995.pp 130-136.

Methods of plant analysis,Phytochemiealalysisby J.B.Harborne,chapman & Hall Ltd.1973 pp 1-26.

Pharmocology of medicinal plants and natural preslbg S.A.Dhanukar,R.A.Kulkarani,

W.N.Rege, Indian Journal of Pharmacology,2000 SB18S

6. Selenium dependent enzymes-glutathione peroxidaseial review of Biochemistry by
Thresser,stadman ,Vol 49.1980 pp 103-108.

7. Superoxide radicals & SOD by Irwin Fridowich AnnuaVliew of Biochemistry,Vol 64.1995 pp 97-106

8. Vitamins —Annual research review by Horrobin ,Eéeass Pub.,Vol.3. 1980.pp 59-82,91-
105,218-291.
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BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhiP®.D- (FT/PT) — BIOCHEMISTRY

PART- | SYLLABUS (For the year 2008-2009 and onward)

PAPER IIl - ENZYMES AND ENZYME TECHNOLOGY
UNIT |

Protein structure, functions, compositions and eonétion of proteins. Enzyme catalysis and
Enzyme Kinectics, an e.g. of catalysis by serirgases. Proteins in solution and in membranes.
Liposomes and their preparation.

UNIT 1l

Sources of enzymes for industry, extraction of emzy for scientific and industrial purpose.
Downstream processing of enzymes, Uses of solulzdgnees. Study of enzymes in aqueous
biphasic systems. Effects of pH and temperaturenamyme activity.

UNIT 1l

Major types of enzyme immobilization. Techniqueg®yed for immobilizing enzymes, kinetics
of immobilized enzymes. Advantages and disadvastagthe utilization of soluble enzymes
immobilized enzymes and immobilized cells. Differgypes of reactors of immobilized enzymes
and their applications.

UNIT IV

Application of ELISA and EMIT in Clinical analysi®ifferent types of Biosensors-
potentiometric, amphometric, piezo electric and ummbiosensors. Electro analytic applications
of enzymes, Methods of coenzyme regeneration .Biecnd Biocomputers.

UNIT V

Restriction endonucleases and their Uses, DNAdgB&A polymerase and their uses in
Biotechnology, site directed mutagenesis, enzyney&as in organic solvents, artificial enzymes,
ribozymes and Abzymes.

REFERENCES:

Robert.K.Scopes-Protein purification practice, Bper verlag,1982

C.Branden and J.Tooze-Introduction to protein $tma; Garland pub, New York.
Alanwisheman-Handbook of Enzyme Biotechnology dhid Wiley & Sons,1985

J. Tampion and M.D. Tampion-Immobilized cells, [iptes and applications. Cambridge
University Press, New York, 1987.

M.F. Chaplin & C. Bucke, Enzyme Technology, CamgedJniversity press, New York,
1990.

M.J.C. Crabbe, Enzyme Biotechnology, Ellis HorwolNew York

Review of Enzyme function in organic solvents.Liddbem, 203, 25-32.1992.FEBS.1992
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BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhiP#.D- (FT/PT) — BIOCHEMISTRY

PART- | SYLLABUS (For the year 2008-2009 and onward)
PAPER 11l - DNA TECHNIQUES &CLINICAL APPLICATIONS

UNIT |

Constructing restriction maps, Reporter Genes, YAsé&hloroamphenicol acetyl transferase gnd
galactose activity.

PCR, Primer design, Cloning of PCR Products, Tygd3CR, Anchored, Alu and RT-PCR.
RAPD, Microstatellite and Quantitative PCR. Multitation screening using PCR and ligation —
Principles and Applications. Detecting pathogengVand Bacterial) using PCR.

UNIT Il

Prokaryotic Expression system, pUR, pT 7-7, pETEpéXpression vectors, pRIT, pGEX, pMAL
vectors.

Expression Strategies, Preparation of expressiotov®NA, Foreign DNA insert ligation,
transformation and characterization of protein.

UNIT M

Eukaryotic vectors, vectors for propagation of eldidNA in yeast —episomal vectors, integrating
vectors, engineering a foreign gene for intracafleixpression, yea§.cerevisiae) promoter
systems & terminators,yeast signal sequences reudud transformations methods of commonly
usedS.Cerevisiae strain,Induction and analysis of intracellular egsions.

UNIT IV

Purification of expressed proteins from E.coli,ipcation of soluble recombinant proteins,
Preparation of cell lysate, ion exchange chromaiglgy ,gel filtration, metal chelate affinity
chromatography (MCAC) and immunoaffinity column.

Purification of inclusion bodiel) vitro refolding of proteins ,verifying protein integrityechniques
for measuring protein stability and processingesfreted protein.

UNIT V

Probes-non radioactive labeling of nucleic acidstays, substrated, labeling methods-Nick
translation , oligo or random primer and PCR laigelEfficiency of the methods. Detection of
probes- Autoradiography- chemiluminogenic and déifi¢ chromogenic substrates. Diagnosis of
infectious diseases-Tuberculosis, Lyme-disease, atiypapilloma virus and genetic disease-cystic
fibrosis, muscular dystrophy, Huntingtons dise&sagile-X- syndrome ,Retinoblastoma,
Alzheimers disease, Amyotrophic lateral sclerosis.



REFERENCES:

Recombinant DNA Technology-Raymond .L.RodringueR@&bert C. Tait-Benjamin
Cummings pub.1983.

2. Recombinant DNA Mrthodology-WU,Grossman,Moldave-@emic Press1989
3. DNA Cloning 1, 2, 3& 4 —D.M. Glover & B.D. HamesHRPress.
4. Molecular Cloning Vol.1, 2, 3-Sambrook, Fritsch &Nlaniatis-Cold spring Harbor

8.
9.

Laboratory press, 1989.

Gene and Biology of Cancer-Harold Varmus, Robef\Ainbert-Scientific American
library, 1993.

PCR-C.R. Newton & A. Graham. Bios Scientific Pubéss .1995

PCR 1& 2 — A Practical Approach-M.J. Mc Phersor) Bdames and G.R. Taylor-Oxford
University Press,1995

Molecular Biology- A Project approach — Susan JcKar. Academic Press, 1995.
Essential Molecular Biology-Vol.l and II. T. A. Bnon.

10. PCR-based Diagnostics in infectious Disease. GBxtkEhrilich, Steven .T. Greenberg.

Blackwell Scientific Publication.

11. Non-isotope probing, Blotting and Sequencintj,&lition, Edited by Larry.J.Kricka,

Academic Press, 1995.



BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhIPW.D- (FT/PT) - BIOCHEMISTRY
PART- | SYLLABUS (For the year 2008-2009 and onward)
PAPER IIENVIRONMENTAL BIOCHEMISTRY

UNIT |

Definition, scope and importance. Concept of arsgstem. Structure and functions of ecosystem.
Producers, consumers and decomposers. Energyrflaw €cosystem. Ecological succession. Food
chains, food webs and ecological pyramids

Introduction, types, characteristic features, stmecand function of the following ecosystem. Fores
ecosystem, Grassland ecosystem, Desert ecosystpratid.ecosystems (Pond, streams, lakes,
rivers, oceans, estuaries.)

UNIT 1l
Causes, effects and control measure of, Air paltytiwater pollution ,Soil pollution, Noise
pollution, Thermal Pollution, Bioleaching,

UNIT M

Introduction — Definition, genetic, species andsmbem diversity. Value of Biodiversity :
Consumptive use, Productive uses social, ethieathatic and option values. Biodiversity at global,
National and local levels. Hot spots of biodiversithreats to biodiversity

Endangered and endemic species of India

Conservation of biodiversity: In-situ and Ex-sitonservation of biodiversity.

UNIT IV

Enzymes: Immobilization of enzymes, enzymes engingeisolation and culturing of
microorganisms, production of enzymes ,fermentatmnibiotics, use of microbes to treat sewage
water and industrial effluents and mining.

UNIT V

Pollution Control: Cleaner technologies, reducingimnment impact of industrial effluents,
chemical pesticides, herbicides and fertilizermé¥eable source of energy through through waste
materials; biogas, energy crops, cellulose culerls of biodiversity and gene banks.

REFERENCES:

1. Elements of biotechnology, P.K.Gupta, Rastogi anth@any, Meerut, India.

2. An Introduction to Genetic Engineering, Desmond.Sidoll-Cambridge University.
3. Biotechnology, Kesar, Trehar Wiley, Eastern India.

4. Microbiology, Michael Pelczar, Tata-Mc Graw Hill Blishing Company, New Delhi.
5. Recombinant DNA-a short course, J.D.Watson, S¢ietmerican Bank.



BHARATHIAR UNIVERSITY: COIMBATORE-641046
M.PhiPh.D- (FT/PT) - BIOCHEMISTRY

PART- | SYLLABUS (For the year 2008-2009 and onward)
PAPER Il -CANCER BDLOGY AND IMMUNOLOGY

UNIT |

Biology of cancer-Phenotype of a cancer cell cao$eancer-DNA tumor viruses, RNA tumor
viruses, cell cycle and its control-role of protkinases, checkpoints, kinase inhibitor and cellula
response.

UNIT Il

Programmed cell death (Apoptosis)-Intracellulart@otytic cascade, cascade of caspase proteins,
adapter proteins, Bcl-2, IAP family proteins, extedlular control of cell division, tumor necrosis
factor and related death signals.

UNIT 1l

Genetic basis of cancer-oncogenes, tumor supprgseses, aberrations in signaling pathways.
oncogenic mutations in growth promoting proteinsitddions causing loss of growth —inhibiting and
cell cycle control, Role of carcinogens and DNAaiepn cancer.

UNIT IV

Immunity- Active, passive, humoral and cell mediat@munity. Therapeutic uses of cytokines and
cytokine receptors. Test for lymophocyte functiBreell and T cell immuno deficiency disorder.
Clinical laboratory methods for the detection ofigens and antibodies test for histocompatability
antigens, neoplasm of the immune system.

UNIT V

Techniques-FISH techniques, Real time PCR, Weslietting, ELISA assay,
immunocytochemistry, immunohistochemistry, flowaytetry, fluroscent microscopy and confocal
microscopy.

REFERENCES:

1. Gerald Karp (2004) .Cell and Molecular Biology, @epts and Experiments™£dition,

John Wiley & Sons, New York.

Lodish et.al. (2004) Molecular Cell Biology!®dition, W.H.Freeman and Company, New York.
Bruse Albert’s et.al. (2002) Molecular biology bktcell, 4 edition, Garland Science, New York.
Benjamin Lewin (2004) Genes VIII, Prentice Hall.

Sam brook, J., Fritish, E. F., and Maniatis, T989). Molecular cloning: A Laboratory
Manual.Vol. 1, 2, 3. Cold Spring Harbor Laborat&ness, New York.

Beatty, B et al., (2002) FISH, A Practical ApproaCixford University Press , Oxford.

Ormerod, M. (2000) Flow Cytometry: A Practical Appch, & ed. Oxford University Press,
Oxford.

8. Paddock, S.W. (1998) Confocal Microscopy : Methadd Protocols, Humana Press , US.
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BHARATHIAR UNIVERSITY: COIMBATORE-641046
MPhiP#.D- (FT/PT) — BIOCHEMISTRY

PART- | SYLLABUS (For the year 2008-2009 and onward)

PAPER IIl - FREE RADICAL BIOLOGY AND ENDOCRINOLOGY

UNIT |
Basic Concepts .Definition of the analytical praees integrated automation for clinical laboratory,
development of standards for laboratory automa@dood as an analyzer.

UNIT Il

Formation of free radicals, autoxidation initiatedoxygen radicals, influence of free radicals in
metal toxicity, free radicals hepatoxins,G@lodel. Free radicals & cancer. Oxidative procass i
tissue injury. Detection of free radicals and radions.

UNIT I
Enzymic Antioxidants-Chemistry, mechanism, antiaxitieffects of superoxidedismutase, catalase

Glutathione peroxidase.

UNIT IV
Sources , chemistry , toxicity, biochemical funogpbioassay, antioxidant effects of Vitamin A,

Vitamin C, Vitamin E, Glutathione and Selenium.
Trace elements- Introduction, sources, biochenfiicadtions of zinc, copper, magnesium & iron.

UNIT V

Definition, general characteristics, biosynthelBisassay of steroid hormones, peptide hormones,
adrenal hormones, thyroid hormones.

Vasoactive peptide hormones and pheromones (dumialones).

REFERENCES:
1. Tietz N.W. (1994), Fundamentals of Clinical chemyistW.B.Saunder’'s company.
2. Harper's Biochemistry (1993) #3dition, Prentice Hall International Inc, USA.
3. Free Radicals in Biology by William A. Pyror, acade Press, 1980. pp 96-150.
4. Selenium dependent enzymes-glutathione peroxidas®ial review of Biochemistry by
Thresser, C.Stadman,Vol . 49.1980. pp 103-108.

5. Superoxide radicals and SOD by Irwin Fridowich, Aahreview of Biochemistry, Vol.
64.1995.pp97-106.

6. Vitamins-annual research review by Horrobin, EdezsP Pub., and Vol.3.1980.pp 59-82,
91-105,218-291.



