DISCIPLINE SPECIFIC ELECTIVE COURSE
BZ.0: K601 GENETICS AND EVOLUTIONARY BIOLOGY
(Credits: Theory-d, Practicals-2) 4

SEMESTER - VI Lectures: 60

Unit 1
Introduction to Genetics: Mendel’s work on transmission of traits, Genetic Variation, Molecular basis
of Genetic Information; Mendelian Genetics and its Extension: Principles of Inheritance,
Chromosome theory of inheritance, Pedigree analysis, Incomplete dominance and codominance,
Multiple alleles, Lethal alleles, Epistasis, Pleiotropy, Environmental effects on phenotypic
expression, sex linked inheritance, extrachromosomal inheritance involving mitochondria and
chloroplast.

Unit 2
Linkage, Crossing Over and Chromosomal Mapping: Linkage and crossing over, Cytological basis of
crossing over, Molecular mechanism of crossing over, Recombination frequency as a measure of
linkage intensity, two factor and three factor crosses, Interference and coincidence, Somatic cell
genetics — an alternative approach to gene mapping,

Unit 3
Mutations: Chromosomal Mutations: Deletion, Duplication, Inversion, Translocation, Aneuploidy
and Polyploidy, Gene mutations: Induced versus Spontaneous mutations, Back versus Suppressor
mutations, Molecular basis of Mutations; Sex determination; Chromosomal mechanisms, dosage
compensation; Quantitative Genetics: Quantitative and multifactor inheritance, Transgressive
variations, Heterosis.

Unit 4
History of Life: Major Events in History of Life; Introduction to Evolutionary Theories:
Lamarckism, Darwinism, Neo-Darwimism; Direct Evidences of Evolution: Types of fossils,
Incompleteness of fossil record, Dating of fossils, Phylogeny of horse: Processes of Evolutionary

-Change: Organic variations; Isolating Mechanisms; Natural gelection (Example: Industrial

melanism); Types of natural selection (Directional, Stabilizing, Disruptive), Artificial selection.

Unit 5
Species Concept: Biological species concept (Advantages and Limitations); Modes of speciation
(Allopatric, Sympatric); Evolution above species level: Macro-evolutionary Principles (example:
Darwin’s Finches); Extinction: Mass extinction (Causes, Names of five major extinctions, K-T
extinction in detail), Role of extinction in evolution.
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