BTY 5104

GENETICS(Credits4;Theory4hrs;Practical3hrs)

Aim

Tostudytheconceptsingenetics

Objectives

e TostudythebasicclassicalMendeliangeneticsanditsdeviations

e Understanding chromosomal basis of inheritance and its application
inlinkage,mapping and cytogenetics

e Tostudythenewemergingconceptsingeneticsandheredity

e Tostudygeneticsofapopulation

Learning
outcome

Afterthecompletionofthiscourse,thelearnerwillhave

» Knowledge on the principles of genetics and different types of
heritabletraits

» Knowledgeonthemechanismofextrachromosomalandepigenetic

inheritance.
» The ability to applythe knowledge to understand various traits
inindividualsandpopulationsofmicrobes,plantsandanimals.

Theory

Principles of heredity: Mendelian principles, laws of probability,
binomialtheorem,Chi- square analysis, pedigreeanalysis.

Deviations from Mendelian inheritance: Incomplete
Dominance,Codominance, Lethal Alleles, Hierarchy of Dominance,
Multiple Alleles,Pleiotropy, Polygenic inheritance, Quantitative trait loci
(QTL), Statistics

ofquantitativegenetics, Testforallelism,Environmentaleffect,Penetrance,
Expressivity,Epistasis.

Chromosomal Basis of Inheritance: Chromosomal theory of
inheritance,Sex-linked traits, Pedigree analysis of linked traits, Activation
andinactivationofX-chromosome,Sex-influencedtraits,Sex-limitedtraits,Sex
Determination.

Cytogenetics: Eukaryotic chromosomes-structure, classification
andorganization,Banding karyotyping,MolecularCytogenetics(FISH,GISH,
FIBER-FISH,FlowCytogenetics,Flow karyotyping),Chromosomal
aberrations.

Linkage and Mapping: Linkage, Crossing over, Evolutionary significance
ofrecombination, Two-point test cross, Three-point test cross, Genetic
Mapping,GeneticmappinginDrosophila,Linkageandmappingusingtetrads,Phys
ical

mapping,Applicationofmapping.

Extra chromosomal inheritance: Cytoplasmic inheritance,
Mitochondrial DNA, interplay between mitochondria and nuclear gene
products, ChloroplastDNA,chloroplastbiogenesis,Originandevolution
ofmitochondriaand

chloroplast,Maternaleffect.

IntroductiontoEpigeneticinheritance:Epigeneticinheritance,Genomic
Imprintingand Anticipation.

Population genetics: Migration, mutation, selection, genetic drift,
Estimatingallele frequency, Nonrandom mating and genotype frequency,
evolution ofgenomes,Inbreeding and co-ancestry.

S. No.

Laboratory/Practical

Karyotyping




Workingoutonproblemsrelatedtoconcernedtopicssuchas

1. Classicalgenetics
2. Probability
3. DeviationsfromMendeliangenetics
4. Polygenicinheritance

) 5. MultipleAlleles

) 6. Chi-squareanalysis
7. Pedigreeanalysis
8. Sex-linkedtraits
9. Genemapping
10. Allelefrequency
11. Populationgenetics
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