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MICROBIOLOGY

BSc-2™

Paper- I: Molecular Biology and Genetic Engineering

UNIT-1: FUNDAMENTALS OF MOLECULAR BIOLOGY

History and scope of molecular biology, concept and mechanism of heredity. DNA as genetic material- experimental evidences. DNA
replication- mechanism, process and enzymes/proteins involved in replication.

JNIT-2: CENTRAL DOGMA OF PROTEIN SYNTHESIS
Transcription- initiation, elongation, termination, RNA polymerases and sigma factor. Transcription inhibitors (antibiotics, drugs).
Translation- initiation, elongation and termination. Factors involved in translation. Genetic code.

JNIT-3: MUTATION AND DNA REPAIR MECHANISM
Introduction and Types of Gene mutations- Base substitution, frame shift mutation (insertion, deletion, miss-sense, nonsense mutation.)
mutagens — physical and chemical. Reverse mutation in bacteria. DNA repair mechanism (mismatch repair, photo-reactivation,
excision and SOS repair). Beneficial and harmful effect of mutation.

JNIT-4: GENE REGULATION
Concept of gene- Cistron, Recon, Muton. Operon Concept- lac Operon, tryptophan Operon, His Operon. Activator, Co-activator and
Repressor. Introduction to Bioinformatics- Elementary genome Database.

JNIT-5: GENETIC ENGINEERING

Basic concept of Genetic Engineering, DNA modifying enzymes Restriction endonuclease, DNA ligase, terminal transferase. Vectors-
pBR322, pUC19, BAC and YAC. Phage based vectors, expression of vector. Transformation — physical and chemical method.
Bacterial Host. Screening of recombinant vector Blue white Screening, Colony Hybridization.

Text Books Recommended:

Gene Cloning by T.A. Brown.

General Microbiology by Power and Daganiwala.

Zinssers Microbiology by KJ Wolfgang, McGraw- HJill Company.

Microbial Genetics by RM Stanley, F David and EC John.

Bacteriological Techniques by FJ Baker.

.Molecular Biology of the Cell; 3rd Edition; Bruce Alberts ,et.al; Garland Publishing.
Cell biology; C.B. Powar; Himalaya Publishing House; Fifth edition

Cell & Molecular Biology; Gerald Karp; Fourth edition

A Textbook of Microbiology; Dubey&Maheshwari; S.chand& Sons.

10. Cell biology & Genetics; P. K. Gupta

11. Introduction to Bioinformatics; T K Atwood and D J Parry-Smith; Pearson Education Ltd
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Paper- 11: Bioinstrumentation and Biostatistics

JNIT-1: MICROSCOPY AND CENTRIFUGATION
Simple and compound light microscope, Bright field, Dark field, Phase contrast and Electron microscope. Centrifugation- principle
and types of centrifuges (analytical and preparatory), types of centrifugation- differential and rate zonal centrifugation.

JNIT-2: pH metry and chromatography
Principle of pH meter, types of electrodes, factors affecting pH measurements, and application of pH meter. Chromatography-
principle, types- paper, TLC and column chromatography, HPLC.

JNIT-3: SPECTROPHOTOMETRY
Electromagnetic spectrum, Beers-Lamberts law, Types (Principles, working and application)- colorimeter, UV - Vis
Spectrophotometry and IR- Spectrophotometry, Turbidometry.

JNIT-4: Electrophoresis and X-Ray Diffraction
Principle of electrophoresis, instrumentation and Application, types of Paper, Gel electrophoresis and Immunoelectrophoresis. X-ray
diffraction- principle and application.

JNIT-5: Biostatistics
Data- Types, characteristics, presentation and distribution. Data analysis- central tendency (Mean, Median and Mode), Deviation
(variance SD and SE). Concept of probability.

Text Books Recommended:

1. Introduction to Istrumental analysis by Robert Braun.

2. Instrumental Techniques by Upadhyay and Upadhyay.

3. Instrumental Methods of Chemical Analysis by BK Sharma.
4. Bio statistics; Sunder Rao

5

. Statistical Methods; S. P. Gupta; Sultan Chand & Sons
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PRACTICAL

Determination of antibiotic resistance by plating method.
Assaying of microbial enzymes; Catalase, Proteases, Peroxidases,
Cellulase, Cellobioases, Amylase, Diastase.

Exercise on paper, thin layer, column chromatography.

Exercise on paper and gel electrophoresis.

determination of pH of various water and soil sample.

testing of lambert beer’s law.

Determination of lamda max of dye by spectrophotometer
Isolation of resistant bacteria from soil and water sample

Scheme of Practical Examination
Time - 4 hours

1. Exercise on spectrophotometer/ pH meter
2. Exercise on chromatography

3. Exercise on genetics

4. Spotting (1-5)

5. Viva-Voce

6. Sessional
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M. M. 50

M.M. 50
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05
10
05
10

Total 50



