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History of Cenetics and Cytogenet

Introduction; Spontaneous generation; Reproduction
in plants and animals; Preformation; Fpigenesis;
Inheritance of acquired characters; Pangenesisj
The germplasm theory; Hybridization in plantsj;
Laws of Mendel; Cell and cell theory; Nucleus

and chromosomes; cytogenetics; Modern era;

Genetics in India.

Cell Ultrastructure
Introduction; Cell wall; Plasma 1emma§ Cytoplasm;

Fndoplasmic reticulum; Ribosomes; Golgi Body;
Lysosomes; Sphercsome; Vacuole; Centriocle;

Microtubules; Mitochondriaj Chléaroplasts; Nucleus.

Chromosome Structure And Function

Introduction; Chromosome number; Chromosome sizej

Chromosome morphology; Karyotype; Heterochromatin;
Chemical composition; Chromosome structurej Models
of Chromosome structure; Organization of chromatin
fibers; Replication of chromosomes; Special chromo=-
somes; Lampbrush Chromosomes; Giant Chromosomes;
Accessary Chromosomes; Nucleoids of prokaryotes;

Functions of chromosomes,

Cell Division

Introductiop;‘Fisaion; Mitoeis; Importance of
Mitosis; Stages of mitosis; Cytokinesis; Meiosis;
Significance of meiosis; Stages of meiosis; First
Meiotic division; Second meiotic division;
Cytokinesisg; Differences between mitosis and

meiosis.
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Chromosomal ‘berrations

Introduction; Structural Chromosome aberrations;
Origin of structural chromosome aberrations; Some
other structural aberrations; Deletion; Duplication;
Inversion; Translocation; Numerical chromosome
aberrations; Aneuploidy; Terminology;

History; Nullisomy; Monosomy; Trisomy; Tetrasomy;
Production and uses of aneuploids; Aneuploidy in
man; Fuploidy; Monoploidy and haploidy; Polyploidy;
Autopolyploidy; Allopolyploidy.

Life Cycles of Selected Organisms

Introduction} Life cycle; Significance of life-~
cycle; Life-cycles of different organisms;

Racteriophage; Bacteria; Neurospora; Chlamydomonas;

Maize; Paramecium; Drosophila.

Probability and Chi-Square Test

Introduction; Probability; Fvent,; Binomial
expansion; Pascal's triangle; Computation of
probabilities using bionomial expansion; Chi-
syuare test; Population =nd sample; The function
of chi-square test; The requirements of'X?-test;

Procedure for‘x?—test; Yates correctian,

law _of Segregation

Introduction; Conclusions of Scientists before
Mendel; Thé reasons for the failure of Mendel's
predecessors{ Gregor Johann Mendel; Selection of

pea as experimental material; Reasons for the
neglect .of Mendelfa findings; Highlights of the
Mendel's paper; Inheritance of seed shape in pea;

Law of segregation; Assumptiong involved in
segregation as éxplaination for 3%:1 ratio; Physical 5

basis of segregation; Time of segregation, 28



Chapter 9, Independent Assortment

Introduction; Consequences of independent

segregation for two characters; Inheritance of

seed shape and cotyledon colour in pea; Genetic
explaination for independent assortment; Test-cross
of dihybrid; The trihybrid ratio; Number of different
gametes; genotypes and phenotypes produced due to
independent segregation; Determination of the
different gametes produced by independent segregationj;
Physical basis of independent assortment,

Chapter 10, Physical Bagis of Heredity

Introduction; Fvidence for chromosome theory.
Chapter 11, (ene Symbols, Dominance and I.ethal Gene Act

Gene symbols; Derivation of gene symbols; Dominance
relationships; Complete dominance; Incomplete
dominanceé; Codominance; Over-dominance; Molecular
basis of dominance; Lethal gene action; Lethal genes,
Semilethal genes; Subvital genes; Vital genes;

Supervital genes.

Chapter 12, Gene Interaction

Introduction; Kinds of gene interaction; Typical
dihybrid ratio; Duplicate gene action; Complementary
>gene action; Supplementary gene action; Inhibitory
gene action; Mé?ing gene action; Polymeric gene
action; Partial dominance at an inhibitory locus;
Additive gene action; Dominance modification of
duplicate genes; Modifying genes; The molecular

basis of gene interaction; Pleiotrop§y s
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Inheritance of Quantitative Characters

Introduction; Historical; Multiple factor hypothesis;

Studies on Nicotiana; Transgressive segregation;
Handling of quantitative data; Fffects of environ=-
ment on quantitative data; Selection for seed size

in rajma by Johannsen; Cémponents of genetic variation.

Fffect of Pnvironment on Development of Characters

Introduction; Genotype and phenotype; Camnalization
of development; Fnvironment; Fxternal environment;
Internal environment; Phenocopy effect; Fxpressivity;
Pernetrance; Fffect of environment on the development
of humen characters; Tffect of environment on IQ

scores,

Linkage and Crossing Over

Introduction; Linkage; Type of Linkage; Symbols,
Detection of Linkage; Crossing over; Estimation of

recombination frequency from F2 data; Factors

~affecting recombination frequency; Cytological

basis of crossing over; Crossing over in the four-
strand stage; Pelationship between chiasma and
crossing over; Molecular mechanism of crossing;
Iinkage maps and linkage groups; Crossing over
between three linked genes; Recombination in fungi;
Tetrad analyaiq; Detection of linkage; Analysis of
ordered tetrada; analysis of unordered tetrads;
Cene conversion; Recombination during mitosisj;

Recombination in bacteria; Transformation; Transduction;

Conjugation; Plasmids and episomes; Recombination

in viruses.
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Introduction; Primary and secondary sex characters;
Historical; Gonad differentiation in animals;
Mechanisms of sex determination, Mechanisms of

sex determination in animals; Sex determination

in plants; sex-linkage,

Yultiple Alleles and Wine Structures of Cene

Introduction; Some examples of multiple alleles;
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Characteristics of multiple alleles; Delineation

of a gene; The changing concept of 'gene'; Fine
structure of genes; The ultimate fine structure of

& gene; overlapping genes; Split genes of eukaryotis;
Pseudogenes of eukaryotes; Promiscé; DNA; Molecular
techniques for the analysis of fine structure of
genes; Heteroduplex mapping; Restriction mapping;

DNA cloning; DNA sequencing,

The Cenetic Material

Introduction; Properties of genetic materialj
Identification of the genetic material; Structure
of DNA molecules; The DNA double-helix; Aip- and
Z-forms of DNA; Structure of RNA molecules; DNA
replication; Replication of genetic RNA; Fnzymes/
Proteins involved in DNA replication,

Cene Action

Introduction; Genetic control of biochemical
reactions; Genetic control of protein structure;
Protein structure; Amino acid sequence of proteins;
GCenetic control of amino acid sequence; Colinearity
of polynucleotides and polypeptides; grotein
synthesis; The central dogma; Messanger RNA;
Ribosomal RNA and ribosomes; Transfer RNA; The

translation process; A comparison of eukaryotic and
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Chapter 21,
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prokaryotic protein synthesis; The Genetic code;

The coding dictionary; Tvidence for the genetic
code; Ambiguity in the genetic code; Universality
of the genetic code.

Regulation of Gene Action

Introduction; Levels of regulation; Replication
in gene regulation; Regulation of transcription;
Regulation of translation; Post-translational
regulation; The operon concept; Negative control;
Positive control; Regulation of the regulators;
Pegulation of transcription by modification of
RNA polymerase; Cene regulation in eukaryotes;
Regulation of translation; Regulation of transcri-
ption; Position effects in gene regulation;
Controlling elements in eukaryotes; Paramutation;
Dosage compensation; A model for gene regulation

in eukaryotes,

Cenetics of Differentiation and Development

Introductiony Differentiation in viruses; Differen-

tiation in bacteria; Differentiation in multicellular

organisms; A generalized scheme for differentiation;

Tarly development; CGene activation by hormones;
Determination and transdetermination; Fate mapping;
Tissue-specific DNR methylation; Genetic control
of cell division,

Mutation

Introduction; Historical; Characteristics of
mutations; Classification of mutations; Spontaneous

mutation; Tnduced mutations; Mutagens; Physical

mutagens; Chemical mutagens; Detection of mutations;
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Molecular basis of mutation; Mutator and antimutator
genes; Mutable genes; Suppressor mutaticns; Directed

mutagenesis; Applications of mutations,

Cytoplasmic Inheritance and Maternal Effects

Introduction; Historical; Definitions; Maternal
effect; Nonmendelian inheritance; Inheritance of
structures and patterns; Inheritance due to parasites;
symbionts and viruses; Cytoplasmic inheritance;
Plastid inheritance,

Population Genetics

Introduction; Gene frequency; Genotype frequency;
Gene pool; Hardy-Weinberg law; Hardy-Weinberg equili-
brium; Factors affecting gene frequencies in popula-
tions; Migration; Mutation; Selection; Fitness;
Gametic selection; Zygotic selection; Selection
against the recessive phenotype; Selection against
the dominant phenotype; Selection in favour of

heterozygotes; Random drift; Founder principles.

Evolution and Origin of Species

Introduction; Theories of evolution; Succession and
foseil record; Gradualistic and punctuational models
of evolution; Fixation of mutant alleles; Genetic
variation; Genetic polymorphism; Sources of genetic
variation; Natural selection; Differentiation of

races, Speciation; Origin of adaptations,
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Chapter 26. Genetics and Man

Introduction; Man the organism; Cytogenetics;
Chromosome banding; Chromosome aberrations; Genetic
studies; Genetic diseases; Blood groups; Disputed
parentage; Yistocompatibility; Tmmune response;
Haemoglobins; Tinkage studies; Man the manipulator;
Animal and crop improvement; Tuphewics; Fugenics;
Biotechnology; Tissue culture; Moncclonal antibodies;
DNA probes; Recombinant DNA technology; Biotechnology
in agriculture; Biotechnology in medicine;

Biotechnology in industry.



