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CORE COURSE II - GENETICS AND MICROBIOLOGY
A. GENETICS

Unit-I
Mechanism of Inheritance and Gene Regulation

Phage - Genetic material, mechanism of recombination and concept of
lysogeny.
Bacteria - Genetic material - chromosomal and extra- chromosomal -

Mechanism of recombination by transduction, transformation and conjugation-
Mapping of bacterial chromosomes.

Eukaryotes — Genetic fine structure - Cistron, muton, recon, exon, intron,
transposan and overlapping genes. Mechanism of homologous recombination.
Role of recombinase and chromosome mapping.

Regulation of gene expression — Lac and tryphophan operon of bacteria. Short
term and long term regelation of eukaryotic gene with reference to steroid
hormone stimulation of gene, expression of globin gene family.

Unit-II

Population, Mutation and Cancer Genetics

Genes in populations — allelic and gene frequencies — implications of Hardy-
Weinburg principle — Factors affecting Hardy-Weinburg equilibrium.

Gene mutations — Chromosomal and point mutations, spontaneous and
inducible mutations, reversible and suppressor mutations. Mutagens -
Physical, chemical and biological. Teratogens and induced birth defects.

Carcinogens — Genetic basis of cancer — Chromosomal translocations — Role of
oncogenes and tumour suppressor genes — RB genes and Ps3.

Unit-III

Human Genetics

Inborn errors of metabolism: disorders of amino acid metabolism - PKU,
alkaptoneuria and albinism; disorders of purine metabolism - Lesh-Nyan
syndrome and ADA deficiency; disorders of carbohydrate metabolism -
galactosemia and GePD deficiency; disorders of lipid metabolism — Tay Sach’s

diease and Gaucher’s disease.

Haemoglobin disorders — Sickle cell anemia and thalassemia.



Human Karyotype preparation and chromosomal syndromes in man —
Down, Turner and Kleinfelter syndromes.
Gene Theraphy — Types, protocol for ADA deficiency and ethical issues.

Human genome project — Salient features, methods adopted, future prospects.
B. MICROBIOLOGY
Univ-IV

General Microbiology

Structure and life cycle of DNA (T4 Phage) and RNA virus (HIV) and bacteria,
bacterial growth curve, sterilization techniques, culture of bacteria — types of
media and conditions for culturing.

Microbial control — Physical and chemical methods for the control of
microorganisms — Antibiotics and other antimicrobial agents — Mechanism of
drug resistance.

Microbiology in everyday life: Microbiology of air, water, soil and sewage.
Unit-V

Applied Microbiology

Medical microbiology: Causative agents, modes of transmission and control of
Polio, HIV, HBV A and B, Tuberculosis, Leprosy, Diphtheria, Typhoid,
Gonorrhea and Amoebiasis.

Food Microbiology: Microbes of milk and food - Methods of detection,
Pasturization and Food poisoning.

Agricultural Microbiology: Nitrogen fixing bacteria — symbiotic and asymbiotic.
Mechanism of N> fixation.

Industrial Microbiology: Fementation of alcohol, Type of fermentors,
Conditions of fermentation.
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