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TelanganaStateCouncilofHigherEducation,Govt.ofTelanganaB.Sc., CBCS 

Common Core Syllabi for all Universities inTelangana 

BScGENETICS(wef2019-20) 

 

FIRSTYEAR-SEMESTERI 

CODE COURSETITLE COURSE 

TYPE 

HPW CREDITS 

BS 101 EnvironmentalScience/BasicComputerSkills AECC-1 2 2 

BS 102 English CC-1A 4 4 

BS 103 Second language CC-2A 4 4 

Bs 104 OptionalI-TransmissionGenetics DSC-1A 4T+3P=7 4+1=5 

BS 105 Optional II DSC-2A --------- 4+1=5 

BS 106 Optional III DSC-3A --------- 4+1=5 

 TOTAL   25 

FIRSTYEAR-SEMESTERII 

BS 201 GenderSensitization AECC-2 2 2 

BS202 English CC-1B 4 4 

BS 203 Second language CC-2B 4 4 

BS 204 OptionalI-MolecularGenetics&Genetic Engineering DSC-1B 4T+3P=7 4+1=5 

BS 205 Optional II DSC-2B ----- 4+1=5 

BS 206 Optional III DSC-3B ------- 4+1=5 

 TOTAL   25 

SECONDYEAR-SEMESTER III 

BS 301 CytogeneticAnalysis SEC-I 2 2 

BS 302 GeneticAnalysisin ModelOrganisms SEC-2 2 2 

BS 303 English CC-1C 3 3 

BS 304 Second language CC-2C 3 3 

BS 305 OptionalI-Biostatistics&Bioinformatics DSC-1C 4T+3P=7 4+1=5 

BS 306 Optional II DSC-2C --------- 4+1=5 

BS 307 Optional III DSC-3C ---------- 4+1=5 

 TOTAL   25 

SECONDYEAR-SEMESTER IV 

BS 401 BiophysicalandMolecularBiologytechniques SEC-3 2 2 

BS402 DNATechnologyinHealthCareandTransgenics SEC-4 2 2 

BS 403 English CC-1D 3 3 

BS 404 Second language CC-2D 3 3 

BS 405 OptionalI-PopulationGenetics &Evolution DSC-1D 4T+3P=7 4+1=5 

BS 406 Optional II DSC-2D -------- 4+1=5 

BS 407 Optional III DSC-3D --------- 4+1=5 

 TOTAL   25 
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THIRDYEAR-SEMESTER-V 

CODE COURSETITLE 
COURSE 

TYPE 
HPW CREDITS 

BS 501 English CC-1E 3 3 

BS 502 Second language CC-2E 3 3 

BS 503 Basic &Applied Genetics GE 4 4 

BS 504 OptionalI- A/B 

A.PlantGenetics &Biotechnology 

(or) 
AnimalGeneticsandBiotechnology 

DSE-1E 4T+3P=7 4+1=5 

BS 505 Optional-IIA/B DSE-2E ------ 4+1=5 

BS 506 Optional-IIIA/B DSE-3E ------- 4+1=5 

 TOTAL   25 

 

THIRDYEAR-SEMESTER-VI 

BS 601 ProjectinGenetics Projectwork  4 

BS 602 English CC-1F 3 3 

BS 603 Second language CC-2F 3 3 

BS 604 OptionalI- A/B 

A.HumanGenome&HumanGenetics 

(or) 

Cellular&MolecularImmunology 

DSE-1F 4T+3P=7 4+1=5 

BS 605 Optional-IIA/B DSE-2F -------- 4+1=5 

BS 606 Optional-IIIA/B DSE-3F ------- 4+1=5 

 TOTAL   25 

 TOTAL Credits   150 

Total credits= 164-12 (AECC 4 + SEC 8) =152 

AECC:AbilityEnhancementCompulsoryCourse 

SEC: Skill Enhancement Course 

DSC: Discipline Specific Course 

DSE: Discipline Specific Elective 

GE: Generic Elective 
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BSC GENETICS I 

YEARSEMESTER-I 

DSC-Paper-I:TRANSMISSIONGENETICS 

 

Unit-1:Mendelianinheritanceanditsextensions 

Mendel’s experiments; Law of segregation, monohybrid cross, reciprocal cross, back cross, test 

cross; Law of independent assortment, dihybrid cross; Chromosomal theory of Inheritance. 

Variations to dominance- Co-dominance and Incomplete dominance; Lethal and Sub-lethal genes, 

Penetrance and Expressivity; Pleiotropism; Multiple alleles- Eye colour in Drosophila, ABO blood 

groups in human; Rh Blood group incompatibility; Self incompatibility in plants. 

Geneinteractions–types ofepistasis(9:7;9:3:4;9:6:1;12:3:1; 15:1). 

Multifactorial inheritance: Features ofquantitative inheritance- additive effect, Kernel colour and size 

in wheat /maize, skin color in man. 

Sex linked inheritance – X-linked and Y-linked traits – holandric genes, SRY gene; Sex limited and 

sexinfluencedtraits;Sexdetermination–mechanismsofsexdeterminationinDrosophilaandHuman. Non-

medelian inheritance: Plastid inheritance – Variegation in Mirabilusjalapa; Maternal effects and 

inheritance – Shell coiling in snails, Poky mutants in Neurospora. 

Unit-2:Linkage, CrossingoverandGene mapping 

Discoveryoflinkage –Phases oflinkage 

ChiasmataandCrossingoverformation–Recombination 

Cytological proof for crossing over – Curt Stern and McClintock experiments 

Linkageanalysis–Recombinationfrequencies,Two-pointandThree-pointcrosses Gene 

mapping – Coincidence and Interference, Determination of gene order 

GenemappinginNeurospora–Tetradanalysis;MitoticrecombinationinAspergillusand 

Drosophila 

Unit-3:Celldivision andChromosome segregation. 

EukaryoticCellcycle– Phasesofcell cycleG0,G1,S,G2. 
Regulationofcellcyclecyclins,CDKproteins,roleofp53incellcycle. Mitosis – 

Stages in mitotic cell division- significance of mitosis. 

Meiosis – Formation of Synaptonemal complex, crossing over,chiasmaformation,significanceof 

meiosis. 

Apoptosis–extrinsic&intrinsicpathways,&significance. Senescence, 

Necrosis –characteristics & mechanisms 
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Unit-4:Chromosomestructure, chromatinorganizationandvariation 

 

Chromosomemorphology-sizeandshape;EuchromatinandHeterochromatin- 

constitutive and facultative heterochromatin 

Componentsofchromatin,histones &non-histones 

Packing of DNA into chromatin – Nucleosome and higher order organization 

SpecializedChromosomes–Lampbrushchromosomes,PolyteneChromosomes 

Structuralchromosomalaberrations-duplications,deletions, inversions& 

translocations with examples, Genetic consequences 

Numericalchromosomalaberrations–aneuploidy,euploidyauto-polyploidyandallo- 

polyploidy, Genetic consequences 

PRACTICALS 

 

1. IdentificationofnormalandmutantstocksofDrosophila 

2. Drosophila-monohybrid anddihybrid segregation 

3. ProblemsonMendeliansegregations-monohybrid,dihybridandtrihybridcrosses;multiple 

alleles, non-allelic interactions, multi-factorial inheritance; linkage and mapping of genes. 

4. Neurospora–tetradanalysis 

5. Studyof MitosisinOnion roottips 

6. Studyof Meiosis inMaize/Grasshopper 

7. PreparationofDrosophilasalivaryglandchromosomes –Polytenechromosomes 

8. Identificationofstructuralandnumericalaberrations 

 

RECOMMENDEDBOOKS 

 

1. GeneticsbyGardener 

2. TheoryandproblemsinGeneticsby Stansfield 

3. IntroductiontoGenetic AnalysisbySuzuki,Griffith,RichardandLewontin 

4. GeneticsbyStrickburger 

5. GeneticsbySnustad&amp;Simmonds 

6. PrinciplesofGeneticsbyTamarin 

7. Cell&MolecularBiology–E.D.D. DeRobertis& E.M.F.DeRobertis 

8. MolecularBiologyoftheCell–BruceAlberts 
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BSCGENETICSIYearSEMESTER-II 

DSC-PaperII:MOLECULARGENETICS&GENETIC ENGINEERING 

 

 

Unit-1:Nucleicacids,DNAreplication&DNA repair 

DNA as the genetic material-Griffiths transformation experiment, Avery, MacLeod and 

McCarty’s experiments and Hershey & Chase phage-labelling experiment; RNA asgenetic 

material- tobacco mosaic virus 

Chemistry of Nucleic acids- Nucleotides, Franklin’s X-ray crystallography, Chargaff’s 

rule, Watson-Crick model and forms of DNA (A, B & Z); types of RNA(r RNA, mRNA& 

t RNA) 

DNA replication-conservative, semi-conservative and dispersive models, Meselson- Stahl 

experiment;MechanismsofDNAreplication-linear,circular, rollingcircle,D-loop andθ- 

models 

DNA replicative enzymes (DNA polymerases, helicase, primase, ligase, telomerase, 

nuclease & topoisomerases) and proteins (initiator protein & single strand 

bindingproteins); 

Mutations: types of mutations- transition, transversion, frame shift, silent, mis-sense 

andnon-sense; Induced mutations- physical and chemical mutagens; spontaneous 

mutations DNAdamageandrepairmechanisms-direct,excisionandmismatch,SOSnon- 

homologous end joining(NHEJ) 

Unit-2:GeneexpressioninProkaryotes&Eukaryotes 

Structureofprokaryoticgene;Structureofeukaryoticgene;structureandfunctionsof RNA 

polymerase & it's sub units in prokaryotes 

Transcriptionalmachineryineukaryotes(RNApolymerases)andtheirstructuraland 

functional features 

Genetic code-properties, deciphering of genetic code, Wobble hypothesis 

Transcriptionmechanism-initiation,elongation&proofreading,termination(rho 

independent & rho dependent) 

Transcriptionineukaryotes-Initiation,elongation&terminationfactors 

Translation mechanism- initiation, elongation and termination 

Unit-3:Generegulationinprokaryotes&eukaryotes 

 
Prokaryotictranscriptionalregulation(induciblesystem)–Operonconcept-lacoperon& glucose 
effect 

Prokaryotictranscriptionalregulation(repressiblesystem)–tryptophanOperon 

Post-transcriptional modifications- capping, poly- adenylation 

Splicingandalternatesplicing,rRNAandtRNAsplicing 

Post-translationalmodifications-glycosylation,lipidation,acetylation,ubiqutinationand 

chaperones 

Gallocusregulation inyeast-regulationofmatingtype 
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Unit-4:MicrobialGenetics&GeneticEngineering 

Transformation- competence of bacterial cells; mechanism of transformation; gene 

mapping by transformation; Transduction: generalized transduction, co-transduction and 

linkage; Mapping by co- transduction, Specialized transduction 

Conjugation- unidirectional gene transfer- F+ and F- High frequency recombination, Gene 

mapping by conjugation 

Introduction to r-DNA technology; enzymes used in molecular cloning- restriction 

endonucleases, DNA modifying enzymes- methylases, polymerases, ligases and 

phosphatases 

Vectors used in cloning: E.Coli, plasmid vectors- pBR322, pUC vectors; cosmids; shuttle 

vectors- yeast vectors 
StrategiesforgenomiclibrariesandcDNAlibraries construction 

Screening for detection of cloned genes-antibiotic resistance, blue-white screening; 

Blotting techniques (Southern, Western & Northern), Applications of genetic engineering 

in agriculture and medicine. 

 

PRACTICALS 

1. ExtractionofgenomicDNA 

2. QuantificationofDNAbyspectrophotometer 

3. Agarosegelelectrophoresis ofDNA 

4. Estimation of DNAby DPAmethod 

5. EstimationofRNA byorcinol method 

6. EffectofUVonbacterialgrowth 

7. Preparationofcompetent cellsof bacteria 

8. Problemsonrestriction mapping 
 

 

RECOMMENDEDBOOKS 

1. PrinciplesofGenetics- IrwinHerscowitz 

2. MolecularBiologyofthe gene-Watson,Hopkins,Roberts, SteitzandWeiner 

3. Genes-BenjaminLevin 

4. Generalvirology-Luria,Darnell,Baltimoreand Campbell 

5. MolecularBiology-DavidFrefielder 

6. PracticalMicrobiology-Aneja 

7. MicrobialGeneticsByMaloy, Freifelder 

8. MolecularGeneticsBy GuntherandStent 

9. GeneticAnalysisByGriffith,Suzukiandothers 

10. GenecloningandDNAanalysis:anintroduction/T.A.Brown 
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BSC GENETICS II YEAR 

SEMESTERIIIBS301SEC1 

CYTOGENETIC ANALYSIS 

 

Unit1:Preparationof Chromosomes 

Cellculture–sterilizingtechniques,growthmedia,variablesaffectingcellgrowth, 

contamination in tissue culture, preservation of cells 

Samplecollectionandhandling–peripheralblood,bonemarrow,amnioticfluid, solid 

tissues 

Cultureinitiation;harvesting,hypotonictreatment,slidepreparation 

Chromosomestainingandbanding-G-banding,Q-banding,R-banding,C-banding 

Karyotyping – metaphase spread, counting of chromosomes 

 

Unit 2:Chromosome Analysis 

Microscopy – Bright-field microscopy, inverted and fluorescence microscopy 

Chromosomal analysis - chromosome number, size & shape in humans; karyotyping 

chromosomes – ideogram 

Chromosome abnormalities – Structural (breaks, gaps, deletions, insertions, 

duplications, inversions, translocations), numerical: aneuploidy (monosomy, 

trisomy & tetrasomy); polyploidy (triploidy, tetraploidy) 

FISH&SKY–principle, applicationsand limitations 

Screening Analysis - amniotic fluid sampling, chorionic villi sampling, bone marrow 

aspiration & biopsy analysis 

 

RECOMMENDEDBOOKS 

1. AGTcytogeneticsLaboratoryManual(2017)Arsham,Barch&Lawce,Wiley 

Blackwell publications 

2. Humancytogenetics-Apractical approach(2001) Rooney,OxfordUniversitypress 

3.  ManualofcytogeneticsinReproductiveBiology(2014).PankajTalwar,Jaypee 

Brothers Medical Publishers (P) Ltd. 

4. ClinicalBiochemistry(2013)Gaw,Cowan,Murphy,Srivastavaand O’Reilly, 

Elsevier 
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BSC GENETICS II YEAR 

SEMESTERIIIBS302SEC2 

GENETICANALYSISINMODEL ORGANISMS 

Unit1-LowerModelOrganisms 

E.coli - life cycle - E.coli genome – E.coli plasmids - Advantages of E.coli as model 

organism - pathogenic E.coli – E.coli data bases E.coli biotechnology applications. 

Yeast - life cycle - mating and homothallic sporulation and meiosis tetrad analysis - 

dominance complementation test - yeast as model system -non- mendelian 

segregation - yeast resources 

Neurospora crassa – life cycle - fine structure genetic analysis - N .crassa as model 

organism 

Chlamydomonas - lifecycle – reproduction - Chlamydomonas as modelorganism 

Non-traditionalmodelorganisms–reasonsfor non-traditionalmodels -examples 

 

Unit2-HigherModel Organisms 

Caenorhabditis elegans- life cycle , anatomy, development - reproduction - 

chromosomes – Genome of C. elegans - C. elegans as model organisms 

Drosophila – life cycle – reproduction - genetic markers - classic genetic mutations, 

genome similarities to humans - development - sex determination -drosophilagenetic 

resources 

Maize - life cycle and physiology - maize genome - maize as a model organism for 

plant biology - maize as crop plant - maize genetic resources 

Zebra fish - reproduction and developmental biology - zebra fish as model organism 

Role of genetic model organisms in human diseases - cancer, neurological disorders , 

heart diseases ,ageing and age related diseases 

 

RECOMMENDEDBOOKS 

1. R.H.Tamarin,principles ofgenetics,McGrawhillpublication 

2. Alberts.B,etal,MolecularBiologyofthecell,J.D.Garlandpublishers,Oxford 

3. David.T.Suzuki et al, Introduction toGenetic Analysis,W.H.Freeman 

publication,seventh edition. 

4. GeoffreyMCooper,TheCellAMolecularApproach,Sunderlandpublication,eighth 

edition. 

5. Redei,Genetics,McMillan publication 
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BSC GENETICS II YEAR 

SEMESTERIIIBS305DSC-IC 

BIOSTATISTICSANDBIOINFORMATICS 

 

Unit1:DescriptiveBiostatistics andProbability 

Introduction to biostatistics, kinds ofdataand variables-based on nature (numerical - 

discreteandcontinuous;categorical-ordinaland nominal)-basedonsource(primary and 

secondary data); sample size, sampling methods and sampling errors. 

Data tabulation and representation methods: Graphical methods- stem and leaf plot, 

line diagram, bar graphs, histogram, frequency polygon, frequency curves; 

Diagrammatic method- pie diagram 

MeasuresofCentraltendency–mean,median, mode;meritsand demerits 

Measures of Dispersion-range, variance, standard deviation, standard error and 

coefficient of variation; merits and demerits 

Concepts of probability - random experiment, events, probability of an event, 

probabilityrules (AdditionandMultiplicationrules),permutationsandcombinations, 

random variables (Discrete and Continuous) 

Probability Distributions: Binomial & Poisson distributions for discrete variables, 

Normal distribution for continuous variables 

 

Unit 2:Applications ofBiostatistics 

 

Hypothesistesting-Stepsintestingforstatisticalhypothesis,nullandalternative 

hypothesis, level of significance- type-1 and type-2 errors 

Testofsignificanceforsmallsamples-Student’st-test(onesampleandtwosample) Test of 

significance for large samples- Z-test of means and proportions 

Chi-squaretestanditsapplications-goodnessoffit,independence 

Analysis of Variance (ANOVA) – one way analysis 

Correlation-Definition,SimpleandLinearanalysis,KarlPearson’scorrelation coefficient 

 

Unit3:Introductiontobioinformaticsandbiologicaldatabases 

 

Bioinformaticsdefinition,history,scopeandapplications 

Bioinformaticstoolsandresources-internetbasics,roleofinternet,freeonlinetools, 

downloading free softwares and installation. 

Bioinformaticwebportals–NCBI,EBI,ExPASy 

Biologicaldatabases:Classificationofdatabases–primary(GenBank),secondary 

(PIR) and tertiary or composite (KEGG) databases 

DNAsequencedatabases (ENA&DDBJ) 

Proteinsequencedatabases(Swissprot&PROSITE) 
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Unit4:Sequence Alignment 

 

Basicsofsequencealignment-match,mismatch,gaps,gappenalties,scoring alignment 

Typesofsequencealignment-pairwiseandmultiplealignment,localandglobal alignment 

Dot matrix comparison of sequences 

Scoringmatrices-PAMandBLOSUM 

PairwisesequencesimilaritysearchbyBLASTandFASTA 

Conceptsofphylogenetictree-characterbased(maximumlikelihood&maximum 

parsimony method) 

 

 

PRACTICALS 

1. Calculationofmean,median,mode,standarddeviation,variance,standarderror, 

coefficient of variation for avariable 

2. Constructionofbardiagram, piediagram,linediagram, histogramandboxplotforadata 

3. ProblemsonhypothesistestingusingZtest,t-testandChi-squaredtest 

4. Problemsonprobabilityandprobabilitydistributions 

5. Exploringwebportals–NCBI,EBI&ExPASy 

6. Literaturesearchthrough PubMedandPubMed Central 

7. SequenceretrievalfromGenBank,ENA,Swissprot 

8. PairwisehomologysearchbyBLASTandFASTA 

 

RECOMMENDEDBOOKS 

1. Khan&Khanum(2004),FundamentalsofBiostatistics,IIRevisedEdition,Ukaaz 

Publication 

2. Bailey,N.T.J,StatisticalmethodsinBiology,CambridgeUniv. Press 

3. FundamentalsofBiostatistics,PHanmanthRaoandK.Janardhan 

4. Danial,W.W,Biostatistics,Wiley 

5. IntroductiontoBioinformaticsbyAurtherM lesk 

6. DevelopingBioinformaticsComputerSkillsBy:CynthiaGibas,PerJambeck 

7. BioinformaticssecondeditionByDavidM mount 

8. EssentialBioinformaticsbyJinXiong 

9. BioinformaticsComputingByBryanBergeron 

10. Bioinformatics:Concepts,Skills&ApplicationsbyR.S. Rastogi 

11. Queen,J.P.,Quinn,G.P.,&Keough,M.J.(2002).Experimentaldesignanddata 

analysis for biologists.Cambridge University Press. 

12. Mahajan,B.K.(2002). Methodsinbiostatistics.JaypeeBrothersPublishers. 
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BSC GENETICS II YEAR 

SEMESTERIVBS401SEC-3 

BIOPHYSICALANDMOLECULARBIOLOGYTECHNIQUES 

 

Unit 1:Biophysicaltechniques 

Spectroscopy–principle,instrumentation,ultravioletandvisiblelightspectroscopy, 

applications 

Chromatography– types of chromatographic techniques (paper, ion exchange 

chromatography, size exclusion chromatography)- principle & applications 

Centrifugation–principlesofsedimentation,preparativecentrifugation(differential 

centrifugation & density gradient centrifugation), applications 

Electrophoretictechniques-types(Agarosegelelectrophoresis,SDSPAGE), 

principle & applications 

Massspectrometry-principle& applications 

Microscopy-principle&applicationsofPhasecontrastmicroscopeandconfocal 

microscopy 

 

Unit2:MolecularBiology techniques 

 

PCR–Types(Allele-SpecificPCR,ARMSPCR,ReverseTranscriptasePCR)- 

principle and applications. 

QuantitativeRealTimePCR–principleandapplications. DNA 

Sequencing – principle and applications. 

Microarray-DNAandproteinarrays-principleand applications. 

Blottingtechniques-Southernblot,NorthernblotandWesternblot-principleand 

applications. 

Fluorescence&ChemiluminescenceImaging-principleandapplications 

 

RECOMMENDEDBOOKS 

1. PrinciplesandTechniquesofBiochemistryandMolecularBiologyeditedbyKeith 

Wilson, John Walker Cambridge University Press,-2010 

2. BasicTechniquesinBiochemistryandMolecularBiologybyR.K.SharmaI.K. 

International Pvt Ltd, 2008 

3. Techniques in Molecular Biology. Textbook Student Edition; Agrawal S. 

International Book Distributing Company, 2008 

4. AnalyticalTechniquesinBiochemistryandMolecularBiology;ByRajanKatoch 

Springer Science & Business Media, 2011 
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BSC GENETICS II YEAR 

SEMESTER-IVBS402SEC4 

DNATECHNOLOGY INHEALTH CAREAND TRANSGENICS 

 

Unit1:DNA TechnologyinHealth care 

 

MethodsofDNAanalysis–DNAprobes,PCR,signalamplification,DNAchip, RFLP 

analysis, DNA fingerprinting. 

Diagnosing infectious diseases – AIDS, tuberculosis. 

Identifyinggeneticdisease–DMD,Huntingtonsdisease. Gene 

therapy- ADA deficiency and Cystic fibrosis. 

PharmaceuticalproductsofDNAtechnology–Recombinantinsulin,recombinant growth 

hormone, recombinant vaccines-Hepatitis-B 

 

Unit2:Applications of TransgenicTechnology 

 
CustomMadeAnimals–Humanmouse,Oncomouse,Alzheimer’smouse,Knockout 

mouse; Diagnosing infectious disease – AIDS andtuberculosis. 

Animalbioreactors-PharmAnimals. 
Enhancing resistance in plants – ice-minus experiments, resistance to biological 

agents, and resistance to herbicides. Coat protein-mediated protection against 
virusinfections,geneticengineeringofcropsforinsectresistanceusinggenesof plant 

origin. 

Bioengineeredfoods –Vegetablevaccines, GMfoods. 

Energyapplications –biohydrogen,bioethanol,biomethanol,biobutanol 

 

RECOMMENDEDBOOKS 

1. DNATechnology:TheAwesomeSkillByI.EdwardAlcamoGulfProfessional 

Publishing, 2001. 

2. RecombinantDNATechnologyKeyaChaudhuriTheEnergyandResourcesInstitute 

(TERI), 2013. 

3. RecombinantDNATechnologyeditedbySardulSinghSandhuI.K.InternationalPvt Ltd, 

2010. 

4. FromGenes toGenomes: ConceptsandApplications ofDNATechnologyByJeremy 

W.Dale,Malcolm vonSchantz,John Wiley&Sons, 2011 

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor%3A%22Keya%2BChaudhuri%22
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BSC GENETICS II YEAR 

SEMESTERIVBS405DSC 

POPULATIONGENETICS&EVOLUTION 

 

Unit1:Principles ofPopulation genetics 

Populationstructure,Randommatingpopulation,Conceptsofapopulation(gene pool, 

deme and panmictic unit) 

Geneticandphenotypicvariationinapopulation,allelefrequenciesandgenotype 

frequencies at a locus 

Hardy-WeinbergLaw-assumptionsandimplications,establishmentofHardy- 

Weinberg equilibrium for single gene locus 

Extension of Hardy-Weinberg Law for multiple alleles 

EstablishmentofHardy-WeinbergLawforX-linkedgenes 

Linkagedisequilibrium–haplotypes,coefficientoflinkagedisequilibrium,coupling 

gametes and repulsion gametes 

 

Unit2:Selection,Mutation &Migration 

Selection–fitness,patternsofnaturalselection,generalselectionequation, 

equilibrium under selection 

Selectionfavoringheterozygotes:stableequilibrium,balancedpolymorphism(sickle cell

 anemia, heterozygote advantage) 

Selectionagainstheterozygotes:unstableequilibrium(Rhincompatibility);complete 

elimination of recessive genes 

Mutation–influenceofmutationonallelefrequencies,balancebetweenforwardand 

backward mutation 

Geneticload–mutationalandsegregational 

Gene flow– Migration - Wahlund effect 

 

Unit3:Inbreeding,GeneticDriftandQuantitative inheritance 

Inbreeding–non-random mating,Identitybydescent,selfing 

Constructionofpedigrees-Raw&forkedpedigrees-inbreedingcoefficient Effect 

of inbreeding on genotypic frequencies and inbreeding depression Genetic 

Drift - Bottle neck effect, Founder effect 

Effective population size, consequences of a decreasing population size 

Quantitativevsqualitativetraits–geneticandenvironmentalvalues-measuresof 

variances 
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Unit4:GeneticVariationandMolecular Evolution 

Theoriginofgenomes-Acquisitionofnewgenesbygeneduplicationandfromother 

species. Origin of non-coding DNA, transposable elements and introns. Molecular 

phylogenetics- DNA sequence and protein sequence phylogenetics. Molecular 

Evolution–neutral theory. Establishment of evolutionary relationship – molecular 

clock. Construction of molecular phylogenetic trees – UPGMA, NJ methods. 

 

PRACTICALS 

1. Calculatingalleleandgenotypic frequencies 

2. TestingofgenefrequenciesforHardy-Weinbergequilibrium–monogenicalleles 

3. TestingofgenefrequenciesforHardy-Weinbergequilibrium–multipleallelesandX- 

linked loci 

4. Testingfordeviationof HWequilibriumusingchi-squaretest 

5. Estimation of mutationrates 

6. Calculationofgenefrequenciesunder differenttypesofselection 

7. Constructionofpedigrees–rawand forkedpedigrees 

8. Estimationofinbreedingcoefficientusingpedigrees 

 

 

RECOMMENDEDBOOKS 

1. HedrickP.W.-Jones&Bartlett,Geneticsof Population 

2. HartlD.L.AndClarkA.G.,PrincipleofPopulationGenetics,SinauerAssociates 

3.  Falconer,D(1995)IntroductiontoQuantitativeGenetics,4thedition,Longman, 

London 

4. Stickberger,M.W(1990)Evolution,JonesandBartlett, Boston 

5. PopulationGenetics-CCL 
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BSC GENETICS III YEAR 

SEMESTER V GE 

502BASIC&APPLIEDGENETI

CS 

Unit1:Introductionto Genetics 

Genotype&phenotype;homozygous&heterozygous;dominant& recessive;gene&allele 

Mendeliangenetics–Principleofdominance,Principleofsegregation,Principle of 

Independent Assortment 

TraitInheritance–ABObloodgroupsinhuman;eyecolorinDrosophila 

Polygenic Inheritance –KernelcolourinMaize, skin colour in manSex-

linked Inheritance – haemophilia andcolourblindnessinman 

Non-Mendelianinheritance-Maternalinheritance-Variegationinleavesofhigher 

plants-Mirabilis Jalapa 

 

Unit 2: Cellular & Molecular basis of Inheritance 

DNAstructureanditsalternativeforms(A,B&Z) RNA - 

types of RNA (rRNA, mRNA &tRNA) 

Ultrastructureof prokaryoticcell (cellmembraneandplasmids,Nucleoid) 

Ultrastructureofeukaryoticcell(nucleus,mitochondria,chloroplast,endoplasmic 

reticulum, golgi apparatus) 

Chromosomes:PackagingofDNAintoChromosomes,structure(centromereand 

telomere), karyotype 

Celldivision–stagesofmitosis,meiosisI&II&fertilization 

 

Unit3:Genomes&Genetic Engineering 

Prokaryoticgenomes –genomesize& organization 

Eukaryoticgenomes-featuresofeukaryoticnuclearandorganellargenomes Human 

genome project –goals and achievements 

GeneticEngineering -Transgenicplants-Bt cotton,Golden rice 

GeneticEngineering-Transgenicanimals-Molecularpharming-BuffaloandGoat Genetic 

Engineering: Environment- bioremediation 
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Unit 4:HumanGenetics 

Humannucleargenome–generalfeatures,proteincodinggenes,RNAcoding genes, 

non-coding DNA 

Humanchromosomeanomalies:Down’ssyndromeandKlinefelter’ssyndrome 

Single gene disorders-Hemoglobinopathies(Sickle cell disease, Thalassemias) 

Complex genetic diseases –Hypertension, Diabetes mellitus 

Genetictesting:Prenatalscreening(InvasivemethodsandNon-invasivetechniques, 

Neonatal screening (PKU),Preclinical screening (Alzheimer’s) 

Therapeutics:Conventionaltreatmentmodalities-PKU;Genetherapy: Types- 

somatic and germ line gene therapy; Gene therapy trials: ADA deficiency 

 

RECOMMENDEDBOOKS 

 

1. TheFoundationsofGeneticsByF.A.E.CrewElsevier,2014 

2. ConceptsofGenetics,7/EByKlugPearsonEducationIndia,2002 

3. GeneticsByKarvitaB.AhluwaliaNewAgeInternational,2009 

4. GeneticsbyM. YadavDiscoveryPublishing House,2003 ByM.Yadav 

5. HumanGenetics:TheBasicsByRickiLewis Taylor&Francis,-2016 

6. EssentialsofHumanGenetics(Rev)ByBhatnagar,S.M.OrientBlackswan, 1999 

7. DNATechnology:TheAwesomeSkillByI.EdwardAlcamoGulfProfessional 

Publishing, 2001 

8. RecombinantDNATechnologyKeyaChaudhuriTheEnergyandResourcesInstitute 

(TERI), 2013 

9. RecombinantDNATechnologyeditedbySardulSinghSandhuI.K.InternationalPvt Ltd, 

2010 
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BSCGENETICSIIIYEAR SEMESTER 

V BS 504 

ANIMALGENETICSANDBIOTECHNOLOGY 

 

Unit1:Livestock Genetics 

Domestication of livestock, important breeds of livestock with economic importance 

Matingsystemsfor differentlivestock- geneticandphenotypic consequencesand 

applications of inbreeding and outbreeding 

DNA markers (RAPD, SNPs), genotyping for identification, parentage verification, 

and determination of specific homozygous/heterozygous genemutations in 

animals for diseases and physical traits – marker assisted selection. 

Livestock improvement – Role of AI/frozen semen/embryo transfer/ONBS/MOET in 

animal breeding; embryo sexing 

Animal genetic resources in India – evaluation and characterization of indigenous 

breedsoflivestock,ex-situandinsituconservationofgeneticresources–cryogenic 

preservation of animal germplasm 

 

Unit2: LaboratoryAnimal Genetics 

Laboratory animal species – mice, rat, rabbit – chromosome number – genome 

size – major genes 

Physiological, nutritional and reproduction parameters of mice, rat and rabbit 

Pedigreerecording,plannedmating,selectionandmatingmethods,monogamous, 

polygamous 

Ethicsandlegislationformanagementanduseoflaboratoryanimals;Institutional Animal 

Ethical committee guidelines 

ImportanceofLaboratoryAnimalGeneticsinhealth,geneticandenvironmental monitoring 

 

Unit 3:Mousemodels forHumandisease 

Mouse as model –advantages of mouse models - similarities anddifferencesof 

mouse and human genomes 

Nomenclatureofstrains,inbredlinesinmice 

Methodsofgeneratingmousemodels–non-targetedandtargetedstrategies –knock- in 

and knock-out mouse 

TransgenicMousemodelsin cancer –oncomouse 

Mousemodelsforhumangeneticdiseases––Neurodegenerativedisease (Alzheimer’s&, 

Parkinson's disease) 
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4. Unit4:Animal CellCulture&Biotechnology 

Animalcellculture-typesofanimalcellculture,celllines,culturemedia Applications 

of animal cell culture 

Stemcell–propertiesofstemcells,embryonicstemcells,adultstemcells,tissue engineering. 

DNAbaseddiagnosticsandgeneticallyengineeredvaccinesforanimals –rabies virus 

– commercial DNA rabies vaccines, West Nile virus – commercially 

availableWNVvaccines,Vaccinesagainstbovinerespiratorysynctitialvirus & 

Vaccines against bovine viral diarrhea disease. 

Cloningadultanimalsbysomaticcellnucleartransfer –significanceofDolly experiment 

Transgenic animals – methods for producing transgenic animals, examples of 

transgenic animals – Super fish, Glo fish, Enviro pig, ANDi; Transgenesis in the 

improvementofproductiontraits-growthandmeattraits,woolproduction,milk composition 

PRACTICALS 

 

1. Laboratoryanimalspeciesmaintenance andspecificutility-miceandrat 

2. Managementanduseoflaboratory animals-ethicsandlegislation 

3. Strainsandinbredlines-nomenclature 

4. Preparationofanimalcellculturemedia 

5. Sterilizationofcellculturemedia 

6. Cellcountingbymicroscopy 

 
REFERENCEBOOKS 

 

1. TextbookofAnimalBiotechnologybyBSingh.TheEnergy andResourcesInstitute(teri) 

2. GeneticsforAnimalSciencesbyWHFreeman.VanVleckLD,PollakEJ&BltenacuEAB. 1987. 

3. CancerCellCulture:MethodsandProtocols:731(MethodsinMolecularBiology) 

Humana; 2nd ed. 2011 edition (28 April 2011) 

4. GeneticEngineeringby V.K.AgarwalandP.S.Varma, S.Chand&CompanyLtd,2009 
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BSCGENETICSIIIYEAR SEMESTER 

V BS 504 

PLANTGENETICS& BIOTECHNOLOGY 

 

Unit1:Basics ofPlantLifeCycle andGenetics 

Overview of plant development and life cycle – sporogenesis, gametogenesis, 

pollination,fertilization,embryogenesis(developmentofmonocot&dicotembryos) Seed 

(monocot & dicot) development and seed germination 

Meristems–rootapicalmeristems&rootdevelopment;shootapicalmeristems& leaf 

development; flower and fruit development 

Planthormonesandtheiractions-auxins,cytokinins,gibberellins,abscisicacid, ethylene, 

brassinosteroids 

PlantNuclearGenomeOrganization–Generalfeatures,VariationofGenomesize among 

plants, fine structure of plant gene 

PlantOrganellarGenomeOrganization–Mitochondria,Chloroplast 

 

Unit 2:Plant Tissueculture 

Mediaand cultureconditions, steriletechnique 

Regenerationmethodsofplantsinculture-organogenesis,somaticembryogenesis; 

Somaclonal variation 

Inductionofcallusandcellsuspensioncultures 

Protoplast culture techniques – production of somatic hybrids and cybrids 

Anther/microsporeculture-productionofhaploidsanddoublehaploidsandtheir uses 

Somaticembryocultureandproductionofsyntheticseeds 

 

Unit3:Plant Breeding&Hybrid seed production 

Matingsystems –Selffertilization,CrossfertilizationandApomixis 

MethodsofbreedinginSelf-pollinatingspecies –pedigreebreeding,single-seeddescent, bulk 

breeding method 

MethodsofbreedinginCross-pollinatingspecies–massselection,recurrent selection 

Hybrid seed production – genetic male sterility( procedure for hybrid seed 

production by using GMS) 

Hybridseedproductionbasedoncytoplasmicgeneticmalesterility(seedproduction of 

CMS lines (A), maintainer line (B), restorer line (R) 

Hybridseedproductionbasedonfunctionalmalesterilitysystem –gametocidesand their 

use in hybrid seed production 
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4.Unit 4:Transgenicplantsproductionandapplications 

Transformation based transgenic plants production – Agrobacterium tumefaciens and 

viral vectors 

Direct gene transfer based transgenic plants production - particle bombardment, 

electroporation, silicon carbide whiskers, sonication, laser micro puncture, nanofiber 

arrays, chemical methods 

Genetically modified crops for insect resistance - Bt crops, microbes & plant derived 

toxins 

Geneticallymodified cropsforVirusresistance- coatproteinmediatedcross 

protection, antisense and sense mediated resistance, satellite RNA protection 

pathogen targeted protection 

GeneticallymodifiedcropsforDiseaseresistance–pathogenesisrelatedproteins, 

antimicrobialproteins, engineering toxin insensitivity, phytoalexins, 

manipulation of disease resistance genes 

Transgenicplantsforproductquality–improvedstorage,longershelflife,nutritionalquality 

(Golden Rice). 

PRACTICALS 

 

1. Histologicalstudies ofembryosatdifferent stages 

2. Seedtestingforgermination 

3. IntroductiontoPlanttissueculturelaboratory-equipment 

4. Sterilizationmethodsinplanttissueculturelaboratory–aseptictechnique 

5. PreparationofstocksolutionsofMSbasalmediumandplantgrowth 

regulators 

6. Isolationofexplants,establishmentandmaintenanceof callus 

7. Cultureofanthersandestablishmentofhaploid plants 

8. Preparationofsyntheticseeds 

 

RECOMMENDEDBOOKS 

 

1. Principles of Plant Genetics and Breeding (2012) by George Acquaah, Second 

Edition Wiley – BlackwellPublishers 

2. Plant Tissue Culture: Techniques and Experiments (2013) by Roberta H. 

Smith, Academic Press,U.K 

3. Plant Tissue Culture and Biotechnology: Emerging Trends(2003) by P.B. 

KaviKishor, Universities Press 

4. PlantTissueCulture:BasicandApplied(2005)byTimirBaranJha, 

Universities Press 

5. Plant Biotechnology: Practical Manual (2007) by C. C. Giri, ArchanaGiri,I.K 

International Publishers 

6. From Plant Genomics to Plant Biotechnology (2013) edited by 

PalmiroPoltronieri, NatalijaBurbulis, CorradoFogher, Woodhead Publishing 

Limited, New Delhi 

7. Plant Genomics and Biotechnology (2016) Isabelle Nickel,Syrawood Publishing 

House 

8. Plant Biotechnology and Agriculture: Prospects for the 21st Century (2012) 

edited by Arie Altman, Paul M. Hasegawa, Elsevier 

9. PlantCellBiotechnologybyRudolfEndress,Springer-VerlagBerlin. 
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BSCGENETICSIIIYEAR SEMESTER 

VI BS 604 

HUMANGENOME& HUMANGENETICS 

 

 

Unit1:TheHuman Genome 

Humannucleargenomeorganisation-genesizeanddensity,organisationofprotein coding 

genes 

Genefamilies-globingenefamily,histonegenefamily 

Non-coding RNA genes- rRNA, tRNA& microRNA 

Repetitiveelements-LINES,SINES,LTRelements,satellites,minisatellites, 

microsatellites, Transposons 

HumanMitochondrialgenome organization 

HumanGenomevariation-DNAsequencevariants,geneticpolymorphisms,gene 

duplication and evolution 

 

 

Unit2:HumanGenomeProject– Applications 

Human genome project – Goals and achievements, Applications & Ethics 

Comparativegenomics-evolutionaryconstrainedsequences,diversifiedsequences,G –

Valve paradox 

Transcriptomics-Transcriptomeanalysis-Microarrays,RNAsequencing(RNA-Seq), 

Gene expression profiling 

Epigenomics-Epigeneticmodifications(DNAmethylation,Histonemodifications); 

genomic imprinting 

Proteomics-Proteomeanalysis,Proteinarraysandtheirapplications. Pharmacogenomics – 

role of SNP in drug response Ex. G6PD 

 

Unit3:Chromosomal&Geneticdefects in Human 

Human chromosomal disorders- Disorders due to Autosomes and 

sex chromosomes: Abnormalities due to Chromosome number 

and structure 

Inborn errors of metabolism- Amino acid metabolism 

(Phenyleketonuria), Protein metabolism (Duschenne muscular 

dystrophy) 

Single gene disorders- Pattern of inheritance - Autosomal 

disorders: Dominant- Huntington’s disease, Recessive- 

Haemophilia; X-linked disorders: dominant- Fragile X syndrome, 

Recessive- DMD 

Complex disorders- Multifactorial inheritance (Diabetes 

mellitus, Hypertension), threshold effect 



24  

Geneticsofcancer-Typesofgenes-proto-oncogenes,oncogenes, 

tumor suppressor genes - Breast and Colon cancers 

Mitochondrial inheritance and associated disorders- Lebers 

Hereditary Optic Neuropathy, Kearns-sayersyndrome 

 

Unit4:Geneticcounseling,testingandtherapeutics 

Geneticcounselingandriskassessmentforautosomaldominant, 

autosomal recessive, sexlinked inherited diseases 

Prenataldiagnosis-invasive(Amniocentesis,Chorianicvillus 

sampling) and non-invasive (Ultrasonography, fetoscopy) 

New born screening(PKU), Pre-clinical screening- Sickle cell 

anemia 

Ethical,legalandSocialIssuesofGenetictestingandscreening 

Traditional treatment modalities- PKU,ADA 

Genetherapy:Types-somaticandgermlinegenetherapy;Gene therapy 

trials :ADA deficiency, Cysticfibrosis 

 

 

PRACTICALS 

 

1. Karyotyping(normalmale/normal female) 

2. IdentificationofchromosomeanomaliesusingIdiograms–Autosomaldisorders(Down 

Syndrome / Edward’s syndrome) 

3. IdentificationofchromosomeanomaliesusingIdiograms–X-linkeddisorders– 

(Klienefelter’s syndrome / Turner’s syndrome) 

4. Screeningfor Barrbodies 

5. Constructionofpedigrees andidentificationofmodeofinheritanceof atrait. 

6. Estimationofrisk analysisusing pedigrees 

7. DiagnosisofdiseasesbyPCRbased methods 

 

 

RECOMMENDEDBOOKS 

 

1. A.G.MotulskyandF. Vogel(1986)HumanGenetics 

2. R.F.MuellerandI.DYound(2001)Emery’sElementsofMedicalGenetics 

3. CurtStern(1960)PrinciplesofHumanGenetics 

4. Gardner,A.andDavies, T. (2009)HumanGenetics-ScionPublishing,2nded. 

5. Lewis,R.(2008)HumanGenetics:ConceptsandApplications,McGraw Hill 

Publishing, New York,8thed. 

6. Lewis,R.(2011).Human Genetics —TheBasics, Routledge,London 

7. Mange,E.J.andMange,A.P.(1999).BasicHuman 

Genetics.Sinauer, Sunderland 

8. Scriver, C.R. A.L. Beudit, W.S. Sty and D. Valle, Molecular Basis of 

InheritedDiseases,(6thEdition1989)byEdsOMcGrawHill,NewYork. 

9. TomStrachanandAndrewRead(1996) HumanMolecularGenetics. 
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BSCGENETICSIIIYEAR SEMESTER 

VI BS 604 

CELLULAR&MOLECULARIMMUNOLOGY 

 

Unit1:Innateand Adaptive Immunity 

IntroductiontoImmune System,typesofimmunity-innateandadaptive 

Innate immunity – anatomical barriers & physiological barriers, phagocyticbarrier 

Cellularcomponentsofimmunity–Lymphoidcells(Bcells,TcellsandNKcells), Myeliod 

cells (Neutrophils, Eosinophils, basophils, mast cells, macrophages and dendritic cells) 

Lymphoidorgans-Primarylymphoidorgans(Bonemarrow&thymus);secondary 

lymphoid organs (lymph node andspleen) 

Antigens-Immunogens,epitopes Haptens 

and types of adjuvants 

 

Unit 2:Humoral and MHC immuneresponses 

Basic structure of Immunoglobulin- Immunoglobulin domains- 

variable region and constant region domains; isotypes, allotypes, 

idiotypes 

Immunoglobulin classes and its functions- IgG, IgM, IgA, 

IgD,IgE 

Polyclonalantibodies,Monoclonalantibodies-itsproductionand 

applications 

StructureandorganizationofMHCclassIandclassIImolecules. MHC 

molecules- cellular distribution & immune responsiveness Types of 

grafts: Role of HLA typing in organ transplantation 

3.Unit3:Cell-mediatedImmuneresponsesandvaccines 

Cell mediated immunity: Structure and functions of T-cell receptors; Antigen 

presentingcells(APCs),ternarycomplex(TCR,peptideandMHC);Cytokines 

Hypersensitivity- Types (I, II, III &IV) 

Autoimmunity-mechanismsofautoimmunityandautoimmunediseases(thyroidand 

Rheumatoid arthritis) 

Immunodefeciencydisorders-primaryimmunodeficiencydisorders(SCID), 

secondary immunodeficiency disorders (AIDS) 

Vaccines- historical background and principle; passive & active immunization, 

attributesofeffectivevaccinesTypesofvaccines-liveattenuatedandinactivated killed 

vaccines, sub-unit vaccines, DNA vaccines, edible vaccines 
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Unit4:Immunological techniques 

Generalfeaturesofag-abreactions-Agglutination,neutralization, 

complement fixation,opsonisation 

Immunoprecipitation,immunoelectrophoresis,immunodiffusion tests 

ELISA–Types(Sandwich,Indirect,DotELISA)-Principleand 

applications 

Immunofluorescenceassays(direct&indirect)-Principleand 

applications 

Westernblot-Principle, procedureandapplications 

Flowcytometry-Principle,methodologyandapplications 

 

 

PRACTICALS 

 

1. ABO blood typing 

2. Differentialcountoflymphocytes 

3. SingleRadial Immunodiffusion 

4. ELISA 

5. Agglutination 

6. Haemagglutinationtest 

7. Coomb’stest 

8. WesternBlot 

 

 

RECOMMENDEDBOOKS 

 

1. EssentialImmunologyby I.Roitt,Publ:Blackwell 

2. ImmunologybyG.Reever&I.Todd,Publ:Blackwell 

3. Immunodiagnostics byS.C.Rastogi,Publ:NewAge 

4. ImmunologybyRichardA.Goldsby,ThomasJKindt,Barbaraa.Osborne, 

Janiskuby 

5. Fundamentalimmunologyby WilliamE.Paul 

6. BasicImmunologybyBhoosreddyG.L.andWadherB.J. 

7. Textbook ofimmunology byBarujBenacerraf 

8. Immunologyby Kuby:Publ:Freema 
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QUESTIONPAPERPATTERNFACULTYOFSCIENCE 

Title of the Paper: B.SC. GENETICS 

[Duration:3Hours][MaxMarks=80M] 

SECTION-A 

ShortAnswertypequestions 

AnsweranyEIGHTquestions(TWOFROMEACH PART) [8x4=32M] 

 

PARTA: 

1. Unit-I 

2. Unit–I 

3. Unit–IPART B: 

4. Unit–II 

5. Unit-II 

6. Unit–IIPARTC: 

7. Unit-III 

8. Unit-III 

9. Unit–IIIPARTD: 

10. Unit-IV 

11. Unit-IV 

12. Unit–IV 
 

 

 

 

13.  

(a) Unit–I 

OR 

(b) Unit–I 

14.  
(a) Unit–IIOR 

(b)Unit-II 

 

15.  

(a) Unit– III OR 

(b) Unit–III 

16. 

(a) Unit-IV 
OR 

(b) Unit- IV 

SECTION-B 

EssayAnswertypequestion 

Answerall questions [4x12=48M] 
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