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SCHEMEOF SYLLABUS 
Offeredto Ph.D.Students 

 
 

S.No. ProgrammeCode Title 

1. BT-701 LatestTrendsinDrug Research 

2. BT-702 Research Methodology 
 

3. BT-703 Advanced Microbial Biotechnology 

4. BT-705 GenesandGenomics 

5. BT-707 ProteinPurifictionandCharacterization 

6. BT-709 AdvancesinPlantTissueCulture 

7. BT-711 CancerBiology 

8. BT-713 ClinicalImmunology 

9. BT-715 MolecularAspectsofPlantAbioticStress 

10. BT-717 AdvancedMolecularBiologyand 
 

FunctionalGenomics 

 
  
 
 
 
 
 
 
 
 

 
SECONDSEMESTEREXAMINATION(Ph.D.) 

 

L Credits Hours 

3 3 40 
 

BT-701 LATEST TRENDS IN DRUG RESEARCH 
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1.  Drug discovery and development process: A brief overview. Phases of the drug discovery process and 
stagesof drugdiscoveryprocessbeforeclinicaltrails.                                                                           (4)  

2. Drug discovery and utilization of imaging in drug research. Computerized Tomography, Positron Emission 
Tomography,and   Single Photon Emission, Computed Tomography, Ultrasound, Optical Imaging .Benefits 
& limitation of MRI .InvivoMRTechniques in drug research.                                                        (4) 

3. Imagingasbiomarkerfordecisionmakingindrugdevelopment.Biomarkerlexicon,progressionfromvalidationto
qualification.Imagingbiomarker.Imagingincardiovascular 
diseases,inneuroscienceandmultimodalitychallenge                                                                                                                 
(5) 

4. Drug discovery based on functional genomics. EST database, proteomic methods in target identification, 
role ofbioinformatics in target identification. Genomic based drug target validation. Gene disruption 
technique, antisensemethods, ribozymes, antibodies &intrabodies,chemicalligands,forRNAtargets.High-
throughputdrugscreening.(5) 

5. Combinatorial chemistry. Parallel syntheses, (multipin, teabag, spot and other methods). Split-mix 
synthesis, mixed monomer and light-directed combinatorial synthesis. Deconvolution methods, Radio 
frequency encoding of capsulesandstringsyntheses. (5) 

6. Lead search, selection and optimization in silico (virtual) screening. Binding site, ligand structure, methods. 
Testcompound selection, undesired chemical groups.Drug likeness, Rule of five (Lipinski’s rule).Blood-
brain barrierpenetration. Application of QSAR methods. Validation of QSAR models, and selection and 
optimization for leadselection. (6) 

7. Development of carbohydrate based therapeutics, Role of carbohydrates (N-Glycans, O- Glycans, 
Glylolipids&Proteo-glycans).Carbohydratetherapeutics-antithrombosisperspective.Anti-
inflammatories,antibiotics,carbohydrateanti-cancervaccine.Futurepotential 
forcarbohydratesindrugdiscovery.                                                                                                    (6) 

8. Systemicantifungalagents.  Azoles, Polyenes, AllylaminesNucleicacidinhibitors.
 Glucansynthesisinhibitors,mannoproteinbinders,chitinsynthaseinhibitors.Drugunderclinicaltrials&futurepro
spects. (5) 

 
Text/Referencesbooks: 

 Molecularpathomechanism& drugresearchbyKeriGyorgy&TothIstvan.2003,Taylor&Francis. 
 PharmaceuticalChemistrybyChristineM.Bladon.JohnWiley&Sons,Ltd.(2002). 
 Burger’sMedicinalChemistryandDrugDiscovery(5thedition)byManfredE.Wolff.AWiley&Sons,Inc.(2000). 
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BT-702    RESEARCH METHODOLOGY 

 
L  Credits Hours 
3  3 40 

 

 
1. ScientificResearch:Meaningandcharacteristicsofscientificresearch;Validityinresearch;PhasesorStagesinresearc

h; Various types of research: Quantitative, Qualitative, experimental, Exploratory, Empirical, Descriptive, Ex-
postfacto,Casestudies.                                                                                               (4) 

2. Reviewof literature: Purpose ofthe review, Sources ofthereview,Citingreferences, Ethicaland IPRissues 
inresearch.(3) 

3. Data representation: Collection of data, Tabulation, Organization and graphical representation of quantitative 
data- LineGraphs,BarGraphs,PieCharts,Histograms;Probabilityconceptandtheories. (4) 

4. Sampling: Meaning and types of sampling- Probability and Non probability Sampling. Methods of drawing 
randomsamples,requisitesofgoodsamplingmethods, Sample size, Sampling error. (4) 

5. Hypothesis testing: Null hypothesis, Alternate hypothesis, Steps of hypothesis testing, Level of significance, 
Type I andTypeIIerror. (3) 

6. MeasuresofVariability:Range;QuartileDeviation;StandardDeviation;AverageDeviation;andCoefficientofVari
ation; Measures of Relative position: Percentiles, Percentiles Ranks, Standard Scores, Stanine Scores, T- 
Scores;Normal Probability Distribution, properties of normal curve, applications of normal curve, Divergence 
from Normality :SkewnessandKurtosis.                      (5) 

7. Correlation and Regression: Karl Pearson’s correlation Coefficient(r), Spearman’s rank order correlation 
coefficient(rho),PartialandMultipleCorrelation,Scatterdiagrams,RegressionandPrediction,Regressionequations,
linearregression,multipleregressionanalysis,Causeandeffect-Pathanalysis (5) 

8. Statisticalinference:Conceptof StandardError andit’s uses;TheSignificanceof StatisticalMeasures;Tests 
ofSignificanceofDifferencebetweentwomeansZ-Test,T-
test;Analysisofvarianceandanalysisofcovariance:Assumptions of Anova, One way Anova, Two way Anova, 
Post Hoc tests- Duncan’s multiple range test, Tukey’s test,Newmann-Keuls test; Non-parametric Tests: Chi-
square test, Medium test, Mann Whitney U test, Kolmogorov- Smirnovtwosample 
test;Multivariateanalysis:Factoranalysis,Cluster analysisand Discriminantanalysis.(5) 

9. ExperimentalDesigns:Meaningandpurposeofresearchdesign,Criteriaofresearchdesign,Basicprinciplesofexperi
mental design, General layout and Anova of experimental designs: Completely Randomized Design, 
RandomizedBlockDesign, LatinSquareDesign,SplitPlot,Factorialdesigns. (4) 

10. PreparationofThesis:Introductiontoscientificwriting,Introductiontodifferentsoftwaresusedforthesispreparation(
3) 

 
Recommendedbibliography:- 

 Kothari,C.R.(2004). Researchmethodology. NewAgeInternational,2ndEdition. 
 Singh,Y.K.(2009).Fundamentalofresearchmethodologyandstatistics.NewAgeInternational. 
 Ott,R.L.andLongnecker,M.(2010).Anintroductiontostatisricalmethodanddataanalysis.Brroks/ColeCengageLe

arning,Canada. 
 Laake,P.,Bennestad,H.B.andOlson,B.R.(Eds)ResearchMethodologyinthemedicalandbiologicalsciences(2007

)Elsevier/Academic Press. 
 Betz,F.(2011)ManagingScience,MethodologyandOrganizationofResearch.Springer 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
BT-703 ADVANCEDMICROBIALBIOTECHNOLOGY 
 
1. Influence of E. Coli toxin on the mammalian central nervous system. Symptoms, CNS histopathology from 

autopsy.CNSpathology from MRI, animal models, CNS symptoms of animal models. CNS histopathology, 
Hematology & serum ofanimal models.Similaritybetweenanimal& humanpatients.(5) 

2. Microbial fingerprinting using matrix-assisted laser desorption ionization time of flight- Mass spectrometry 
(MALDI –TOF - MS). Applications & challenge need to identify microorganism, using (MALDI – 
TOF).Application in case ofbacteria,fungi, 
viruses&currentapplicationchallenges,reproducibility,effectofcultureconditions.(7) 

3. Pathway for discovering microbial metabolism for functional genomics & biotechnology. Hypothesis, 
organization ofexisting metabolic functions. Approaches for new discoveries. Newly Discovered microbial 
metabolism. Significance ofnewdiscoveriesinnovelfunctionalgroupmetabolism.                          (6) 

4. Gastrointestinal micro flora: Probiotics. Human gastrointestinal micro flora, probiotic history. Microorganisms 
used asprobiotics. Selection criteria for probiotic bacteria. Lactose intolerance. Atopic disorders. Treatment & 
prevention ofdiarrhea,ulcerativecolitis,&pouchitis, irritable bowelsyndrome &Helicobacter pyloriinfection. (7) 

5. Application of Raman micro spectroscopy on identification of microbial species. Using single cell, Raman 
tweezers tomeasure& manipulate single microbial cells.Surface enhanced Raman scattering.Single cell Raman 
spectroscopy &measuringmicrobialmetabolicpotential. Ramanspectradataanalysis.(7) 

6. Nanotechnology in the detection of microorganisms. Carbohydrate biofuntional polymeric nano materials. 
Nano materialsfor vaccine development. Florescence based detection of microorganisms. Metallic nano 
materials, elemental metal nanomaterials, metal–oxide nanomaterials.Magneticnano materials for the detection 
of microorganisms. Metallic nanomaterials, elemental metal nano materials, metal oxide nano materials. 
Magnetic nano materials for the detection ofmicroorganisms.                                             (8) 

 
Text/Referencesbooks: 

1. Advancesin AppliedMicrobiology.Vo.71,2010.Vol.61,2007. 
2. AnnualReviewsinMicrobiology,2010andothersvolumes. 
3. CriticalReviewsinBiotechnology. 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
BT-705 GENESANDGENOMICS 
 
1. DNASequencing:Principles andtechniquesofDNAsequencing;AutomatedDNA 

sequencing,NextGenerationSequencing,Singlemoleculesequencing,Shotgunsequencing.                                          
(6) 

2. AnalysisofSequenceData:Contigassembly, ORF,Exon–Intronboundaries;
Otherfeaturesofnucleicacidsequencing;Protein motifs& 
domains;DNASequenceDatabanks;Sequencealignmentand comparisons.(6) 

3. Analysis of DNA Sequence Variation: Nature of genetic variation; Methods to study variation - 
Hybridization and PCRbasedmethods,SNPs;Genome –widecomparisons.                                    (6) 

4. Comparative Genomics: Comparative account of representative microbial, animal, plant and human genome 
projects,Syntenyinmodelgenomes,Genomeevolution.                                                               (6) 

5. Analysis of Gene Expression: Methods of analyzing gene expression; whole genome expression; differential 
geneexpressioncomparingtranscriptomes–subtractive    hybridization, deferential display,SAGE,RNA-
seq,Microarrays.                                                      (8) 

6. Metagenomics,epigenetics,genesilencing, genome editing.                                                             (4) 
7. Genomeassistedcropandlivestockimprovement,Genomicsand humanhealthcare.(4) 

 
Text/ReferenceBooks: 

1. HandbookofcomparativeGenomics:PrinciplesandMethodologybyCeciliaSaccone,GrazianoPesole.Wiley-
LISSPublication,2003. 

2. ComparativeGenomicsbyMelodyS. Clark.KluwerAcademicPublishers,2001. 
3. EssentialsofGenomics&BioinformaticsbyC.W.Sensen Wiley,2003. 
4. DiscoveringGenomics,Proteomics &BioinformaticsbyA.M. Camopbell,C.S.H.Press,2003. 
5. Genetics:FromGenesto GenomesbyHartwell,L.etal.2010 McGrawHill 
6. AnalysisofGenesand GenomesbyGreece,R.J.(2008)Wiley 
7. GenomesbyT.A.Brown2009 Oxford/WileyLiss 
8. VariousresearchandreviewjournalslikeNatureBiotechnology,CurrentOpinionSeries,TrendsSeriesandAnnualR

eviews,etc. 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 

BT-707 PROTEIN PURIFICATION AND CHARACTERIZATION: 
A PRACTICAL APPROACH 

 
1. Generalmethodsforhandlingproteinsandenzymes:Settingupalaboratory,Buffers,Measurementsofenzymeactivi

ty,Quantitationofprotein,Concentrationofproteinsandremovalofsalts,Maintainingproteinstability.(4) 
2.Preparationof crudeextractandsub-

cellularfractionation:Rawmaterial,Celldisintegrationandextractionofprotein,Optimizationandclarificationofthee
xtract,Proceduresforparticulate-associated enzymes.      (4) 

3.Concentrationofproteinsandremovalofsolutes:Chromatography,ElectrophoresisDialysis,Ultra 
filtration,Lyophilization,Precipitation,Crystallization. (4) 

4. Separationofproteinsbyprecipitation:Saltinginandsalting out, Organic solvent precipitation, Precipitation 
withorganicpolymersandothermaterials, Precipitationbyselectivedenaturation.(4) 

5. Separationofproteinsbyadsorption:Ion-exchangechromatography, Affinity
 chromatography,Dyeligandchromatography,Immunoadsorbants,Batchadsorption.                   (6) 

6. Separation ofproteinsin solution: Gel filtration,Electrophoreticmethods,Liquidphase 
partitioning,Ultrafilteration.(5) 

7. Characterization of purified protein: Determination of purity, Determination of size, MW and subunit structure, 
Amino acid analysis,LimitedN- terminal sequence analysis. Peptide mapping, Analysis of 
proteinmodificationsandnon-proteincofactors,Proteincrystallization. (5) 

8. Immunologicalprocedures:Preparationofpolyclonaland monoclonal antibodies,Proteinblottingandimmune 
detection,Immunoassays. (3) 

9. Radio –labelingofproteins (2) 
10.Purifiedproteinstogenecloning (3) 

 
Text/Referencesbooks: 

 Methods in 
Enzymology:GuidetoProteinpurification,EditedbyRichardsRBurgessandMurrayPDeutscher.Elsevier (2009) 

 PurifyingProteinsforProteomics:Alaboratorymanual,EditedbyRichardJ.Simpson
(ColdSpringharborLaboratoryPress(2004) 

 ProteinAnalysisandPurification:BenchtopTechniquesbyIanM.Rosenberg(BirkhÃ¤userBoston( 2004) 
 ProteinPurification(THEBASICS)byPhilipL. R.BonnerTaylor&Francis( 2007) 
 ResearchPapersand reviewarticles 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
BT-709 ADVANCESINPLANTTISSUECULTURE 
 

1. Eventsintherefinementof plant tissue cultureasamajorbiotechnologicaltool:tracingevolutionofmedium 
proposition, aseptic procedures,choiceofsterilizingagents,natureofregeneration protocols etc.   (3) 

2. Introduction to variety of explants and their potential: orthodox/recalcitrant nature of explants, best explants 
choice, selection criterion basedonpurely academic interest /commercial exploitation for improvement 
andmodificationpurposes.                                                                                                                        (5) 

3. Understanding the requirements of In vitro culture technique: need and application of specific media 
(liquid/semisolid),basic composition and other supplements to be added and specific equipments/accessories 
(for single cell/tissue/organculture)necessaryforachievingspecifictargets.                                     (5) 

4. Regeneration protocol optimization:withafocusonachievingdifferentobjectivessuchasclonalpropagation/micro 
propagation/cryopreservation/multiplicationforsavingfromextinctionetc.(5) 

5. Protocol development for exploiting somaclonal/ tissue culture induced variations: Screening, selecting the 
desirablevariants, characterizing their nature (heritable or otherwise) and optimizing their regeneration 
protocols for stableproductionof a biotic and bioticstresstolerantplants.(5) 

6. Creating novel combinations in vitro:Using aseptic procedures to create inter/ intra specific or generic 
hybrids or combinations not possible in nature through somatic hybridization/ par asexual hybridization, in 
vitro pollination 
andfertilization,productionofhaploids/homozygousdiploids,gynogenichaploids,triploidsetc.(6) 

7. Production of transgenic plants:Development of protocol for transforming explants from existing genotypes 
and theirmultiplicationfor further revaluationandcharacterizationforacademic as well as commercial 
purposes.         (5) 

8. Production of desirable compounds in vitro: Protocol development and optimization for enhanced yields of 
compoundssuchassecondarymetabolitesetcfor flavoring, perfumery 
orpharmaceuticalinterestormolecularpharming, commercialization andautomationpotential.                                                  
(6) 

 
Text/Referencesbooks: 

 Bhojwani,SS.(2005).PlantTissueCulture:TheoryAndPractice,5thRevisedEdition,Elsevier. 
 Bhojwani,SS.(2003).AgrobiotechnologyandPlantTissue Culture.OxfordUniversityPress. 
 Slater,S,Scott,NW&Fowler,MR.(2008).PlantBiotechnology:thegeneticmanipulationofplants,secondedition,

Oxford. 
 Dodds,JH&Roberts,LW.(1995).Experimentsinplanttissueculture.CambridgeUniversitypress,Cambridge. 
 Bhojwani,SS.(2003).AgrobiotechnologyAndPlantTissueCulture.OxfordUniversityPress. 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
 

BT-711 CANCERBIOLOGY 

 
1. CharacteristicsofHumanCancer:Definitionanddescriptionofcancer,Significantevents in cancer research, 

Hallmarks ofmalignantdisease,Classificationofhumancancers.                                    (5) 
2. The Epidemiology of Human Cancer: Trends of cancer incidence and mortality- worldwide and Indian 

scenario, Roleofriskfactorsindevelopmentof cancer-intrinsicandextrinsicfactors.                   (3) 
3. Causesofcancer: Introductiontomutagensandcarcinogens, Tumorvirusesand the discovery 

ofoncogenes,Mechanismof tumor initiation promotionand progression.                                           (5) 
4. TheBiochemistryandCellBiology ofCancer: Growth characteristicsofmalignantcells-

immortality,lossofanchorage dependence, decreased dependence on growth factors, loss of cell cycle 
control and resistance to apoptosis,Invasionandmetastasis.(5) 

5. Molecular Genetics of Cancer: Oncogenes, Tumor suppressor genes, DNA methylation, telomeres and 
telomerase,Molecular genetic iterations incancercells.(5) 

6. Tumor immunology: Tumor evasion of immune system, the role of immune surveillance, tumor antigens, 
cytokine therapy,NKcellanddendriticcell therapy, cancer vaccines.                                          (5) 

7. CancerDiagnosisandtreatment:Presentmethodsandtechniquesforcancerdetectionandtherapy, molecular 
diagnosis, Tumor markers ,blood based markers forearlydetectionandscreeningofcancer.(6) 

8. Applications of new technologies in diagnostics and treatment advances in cancer:Biomarker discovery 
using massspectrometry based proteomics, Gene expression microarrays, noncoding RNAs, use of RNAi 
techniques and stem cells.                                                                                                                  (6)  
 

Text/Referencesbooks: 
 TheBiology ofCancer,byRobert A.Weinberg,2014,GarlandScience,ISBN978-0-8153-4220 
 Ruddon-CancerBiologybyRaymondW. 4thEditionOxfordUniversityPress 
 Recent articlesfromNatureReviewsCancer 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 
      

L  Credits Hours 
3  3 40 

 
       
 

BT-713 CLINICALIMMUNOLOGY 
 
 

 

1. Understanding of Basic Immunology: Structure and function of the immune system, Infection and immunity, 
Immune regulation andTolerance.                                                                                                    (4) 

2.  Hypersensitivity Reactions – Types 1, II, III, IV, IgE-mediated (type-I), Ab-mediated cytotoxic (type-II), 
Immunecomplexmediated(type-III),Delayedtypehy per sensitivity(type-IV)                                 (4) 

3.  Autoimmune Diseases- Factors influencing the development of autoimmunity, The spectrum of 
autoimmunity, Organnon -specific diseases, Systemic lupus erythematosus, Rheumatoid arthritis,Sjogren's 
syndrome, Scleroderma, Organ-specific Autoimmune Diseases,Endocrine gland disorders, autoimmune 
thyroiditis, Pancreas – IDDM, Gastrointestinaldisorders–pernicious anemia.                                (5) 

4. Immune Deficiency Disorders- Accessory Cell Dysfunction, Primary Immune Deficiency Disorders, 
Humoral immunedeficiency - Bruton's gammaglobulins ,Selective IgA deficiency, Cellular immune 
deficiency, DiGeorge Syndrome,Combined humoral and cellular immune deficiency SCID, Wiskott-Aldrich 
syndrome, Secondary Immune DeficiencyDisorders.                                                                        (6) 

5.  ImmunoproliferativeDisorders-
Monoclonalgammopathy,Multiplemyeloma,Waldenstrom'smacroglobulinemia,monoclonaldisorders,Polyclo
nalgammopathy.                                                           (5) 

6. Theimmuneresponseininfectiousdiseases-
Spirochetalinfections:SyphilisandLymedisease,Streptococcalinfections, Epstein – Barr virus, Tuberculosis, 
Leprosy, HIV infection, Etiologic agents, Stages of the disease, 
Directdetection,Serologicdisease,Treatmentandprevention.                                             (5) 

7.  Tumor and Transplant Immunology- Predisposing genes, role of oncogenes, tumor markers, cancer 
treatment. Typesofgrafts,graftacceptanceandrejection,tissuetyping, immune suppression.(5) 

8. Immunodiagnostics: Theory 
andDiagnosticProcedures,Precipitation&Immunoelectrophoresis,Agglutination,Labeled immunoassays, Flow 
Cytometry, Lymphocyte subset analysis, Nephlometry, Lymphocyte phenotyping in 
HIVinfectionandleukemiaandotherdiagnosticprocedures.(6) 

 
Text/Referencesbooks: 

 Stevens,ChristineDoresteyn.ClinicalImmunology&Serology:ALaboratoryPerspective.3rded.F.A.DavisCo.
Philadelphia,2009 

 AbdulK. Abbas,AndrewH,Lichtmanand ShivPillai.Cellularand MolecularImmunology.6thed. 
 HelenChapel,ManselHaeney,SirajMisbah,NeilSnowden.EssentialsofClinicalImmunology.5thed.WileyBlac

kwell.2006 
 Robert R. Rich, Thomas A. Fleischer, William T. Shearer et al. Clinical Immunology Principles and 

Practice. 4thed.MosbyElsevier 
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 SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
BT-715 MOLECULARASPECTOFPLANTABIOTICSTRESS 
 
1. PlantStress:Abioticandbioticstresses,Effectofabioticstressonplantproductivityand growth, Response at 

morphological landphysiologicallevel.                                                                                         (3) 
2. Salinity stress: Genetic diversity for salt tolerance, Mechanisms of salt stress, Sensors, Ion Homeostasis, 

Na+/H+antiporter,Na+- ATPase, Na+influx andefflux,Na+compartmentalization,K+/Na+balance,Salinity 
responsivegenesand proteins,Recentadvancesinengineeringofsalt-tolerantcrops.                        (3) 

3. Drought stress: Plant response todehydrationstress, Leafwaterpotential, Mechanisms of dehydration 
tolerance, Calmodulin,Antioxidant,Late-embryogenesis-abundant(LEA)proteins,drought-
responsivegenesandproteins,Secondarymessenger,Recent advances inengineeringdroughttoleranceplants.         
(5) 

4. High temperature stress: Plant response to heat stress, Mechanisms of high temperature tolerance, Responses 
of C3 andC4 plants, Heat shock protein, Heat shock transcription factors, High temperature responsive genes 
and proteins Recentadvancesinengineeringheattoleranceplants.                                                    (4) 

5. Low temperature stress: Cold stress signaling, DREB1/CBFs transcription factor, Transcriptional regulation-
ICE1–CBFtranscriptional cascade, Negative regulators of the CBF regulon, CBF-independent regulons, Cold 
responsive genes andproteins,Recentadvancesinengineeringcoldtoleranceplants.                       (4) 

6. Stress signaling pathway: Ca2+ signaling,MAPK signaling,Phospholipid signaling,ABA-dependent 
andABA-Independentpathway,SaltOverlySensitive(SOS)Pathway,Heatshocksignaltransductionpathway.
(7) 

7. Heavy metal stress: Metalloenzymes, Metal Transporters, Role of Phytochelatins, Molecular mechanisms 
heavy metal uptake andtolerance.                                                                                                     (3) 

8. Secondary Messenger and Hormones: Ca2+ as secondary messenger, inositol phosphates, Reactive oxygen 
species,Abscisicacid(ABA),JasmonicAcid(JA),EthyleneandPolyaminesandtheirroleinplant 
abioticstresstolerance.(7) 

9. OsmolytesandOsmoprotectants:Carbohydrates-
Sucrose,Mannitol,Trehalose,Arabinitol,Mannitol,Pinnitol/ononitol, Sorbitol, Nitrogen compound - Proline, 
Glycine betaine, Choline, Putrescine, Organic acid - OxalateandMalate.                                            (4) 

 
Text/Referencesbooks: 

 Abiotic Stress Adaptation in Plants: Physiological, Molecular And Genomic Foundation. Pareek, A.; Sopory, 
S.K.;Bohnert,H.J.;Govindjee(Eds.) 1stEdition., 2010,XXVII,526 p.,Hardcover ISBN:978-90-481-3111-2 

 Physiology and Molecular Biology of Stress Tolerance in Plants. Madhava Rao, K.V.; Raghavendra, A.S.; 
JanardhanReddy,K. (Eds.) 2006ISBN:1-4020-4224-8 

 Biochemistry & Molecular Biology of Plants. B.B. Buchanan, W. Gruissem and R.L. Jones (Eds), 2000 
AmericanSocietyofPlantPhysiologists,Rockville,Maryland.ISBN:0-943088-39-9 

 Levitt,J.ResponsesofPlantstoEnvironmentalStress,2ndEdition,Volume1:Chilling,Freezing,andHighTemperatu
reStresses. 1980.Publisher:Academic Press. 

 Major review articles on abiotic stresses from scientific journals including articles from Annual Review of 
PlantBiology, Plant Physiology, Crop Science, Environmental and Experimental Botany, Plant and Soil, and 
Plant, Cell, andtheEnvironment. 
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SECONDSEMESTEREXAMINATION(Ph.D.) 
 

L  Credits Hours 
3  3 40 

 
 

BT717: AdvancedMolecularBiologyandFunctionalGenomics 
 
1. Moleculesof Life--Occurrence, structure, classificationandfunctionsof nucleic acids. Historical and General 

AspectsBasicdiscoveriesongeneticmaterial;genotypetophenotype. (6) 
2. GenomeReplication andMaintenance-- Basic principles of perpetuation andmaintenance of genomic 

integrity;DNA polymerases and accessory proteins; Control of replication of chromosomes and extra-
chromosomal elements,Transposableelements.(6) 

3. Regulation of Transcription and Translation -- Discovery of RNA; Operon concept; Promoters and other 
controlelements; RNA polymerases and accessory factors; Transcriptional controls; Controls at transcription 
termination;Control of gene expression in bacteriophages. Structure of ribosome and comparative studies in 
eukaryotes; tRNA;Geneticcode;Translationalandpost-translationalcontrol; Codonbias.                 (6) 

4. Control of Gene Expression -- Introns and exons - size, distribution and evolution; RNA splicing; Catalytic 
RNA;Alternative splicing; RNA stability; Small RNAs and RNA interference Transcriptional and post-
transcriptional controlofgeneexpression                                                                                         (6) 

5. Principles, Tools and Techniques of Recombinant DNA Technology -- Gene cloning, Restriction 
enzymes andnucleic acid modifying enzymes; Vectors - plasmids, phages, cosmids, shuttle vectors, artificial 
chromosomes, plantviruses and other advanced vectors; cDNA and genomic libraries - construction, 
screening methods and applications;PCR and its applications; DNA sequencing methods; Techniques for 
studying gene expression and inter-biomolecularinteractions.(6) 

6. Phylogenetic Analysis -- Basic concept of phylogenetic analysis, rooted/uprooted trees, approaches for 
phylogenetictreeconstruction(UPGMA,Neighbourjoining,Maximumparsimony,Maximumlikelihood).(6) 

7. Introduction to Epigenetic Gene Regulatory Mechanisms…. Posttranslational modifications on histone 
proteins,Histone code, Factors affecting chromatin remodeling and gene activation/silencing, DNA 
methylation, Components ofDNAmethylationmachinery, Inheritanceofepigenetictraits.       (4) 

 
References 

1. Epigenetics,SecondEdition(2015)EditedbyC.DavidAllis, TheRockefellerUniversity; Marie-LaureCaparros, 
London; Thomas  Jenuwein, Max-Planck  Institute  of  Immunobiology  and  Epigenetics; DannyReinberg, 
HowardHughesMedicalInstitute,NewYorkUniversity   School   of   Medicine-Smilow   
ResearchCenter;Associate EditorMonikaLachlan,Max-PlanckInstituteofImmunobiologyand Epigenetics 

2. Lewin,B.2008.GenesIX.JonesandBartlettPublishers,Inc.,USA. 
3. Lodish,H.,Berk,A.,Zipursky,S.L.,Matsudaria,P.,Baltimore,D.andDarnell,J.(Eds.)2000.MolecularCellBio

logy. W.H. Freeman&Co., USA. 
4. Baxevanis, A.D. and Ouellette, B.F.F. 2005. Bioinformatics: A Practical Guide to the Analysis of Genes and 

Proteins.Third Edition. JohnWileyandSonInc., USA. 
5. Watson,J.W.,Baker,T.A.,Bell,S.P.,Gann,A.,Levine,M.andLosick,R. 

2004.MolecularBiologyofGene.PearsonEducation,USA. 
6. Brown,T.A.2007.Genomes3.ThirdEdition.GarlandSciencePublishing,USA. 
7. GenomeScience:APracticalandConceptualIntroductiontoMolecularGeneticAnalysisinEukaryotes(2014

).ColdSpringHarborLaboratoryPress 
 


