
 
 

SYLLABUS 
 

Ph.D. BIOTECHNOLOGY 
 
 
 

             
 
 

 
DEPARTMENT OF BIOTECHNOLOGY 

SCHOOL OF LIFE SCIENCES 
                               PONDICHERRY UNIVERSITY 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF BIOTECHNOLOGY 
PONDICHERRY UNIVERSITY 

 

 
Ph. D. IN BIOTECHNOLOGY  

 
COURSE CONTENT AND SYLLABUS 

--------------------------------------------------------------------------------------------------------------------- 
 
Pre Ph. D 
 
 
Paper I - Research Methodology 
 
Paper II - (To be conducted by the Supervisor) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

PAPER – I: RESEARCH METHODOLOGY  
 



 
Unit I: 
Microscopy: Simple, Compound, Fluorescent and Electron Microscope Principles – different 
types of objectives, oculars and condensers, Numerical aperture, Resolving power. Principle 
and applications of Confocal Microscopy. Microbiology: Staining, Plating, Isolation and 
preservation of microbes. Identification of Bacteria. 
 
Unit II: 
Colorimetry and Spectrometry: Beer-Lamberts Law, Fundamentals of Colorimetry and 
Spectrophotometry, UV and Visible Spectrophotometer, Principles and Applications of CD 
spectropolarimeter and NMR. 

 
Unit III: 
Centrifugation: Principles, Types of centrifuges, rotors and applications. Chromatography: 
Types-Principles and applications. Principle and methodology of the analytical 
ultracentrifuge. Determination of molecular weight by sedimentation velocity method, 
separation of cell organelles. 

 
Unit IV: 
Electrophoresis: Nucleic acids and proteins – Principles- Types- 2D and Pulse field gel 
electrophoresis, applications. Isolation and characterization of Plasmids, size determination, 
elution techniques. Cloning of E. coli, Bacillus and Pseudomonas. Selection of recombinants, 
Northern and Southern Blotting techniques. Immunization procedures, Purification of 
antibodies, ELISA, Immunoblotting, Immunoelectrophoresis, Principles and applications of 
Flow Cytometry 
 
Unit V: 
Radio tracer techniques: principles of using 3H, 14C, 32P, 35S, 125I, 14N, 15N- radioactivity 
measurement techniques of liquids and solid samples- α, β and γ rays- autoradiography. 
Multile Sequence Alignment, Dendrograms, Student t test, Chi square, analysis of variance, 
correlation and regressions.   
 
Unit VI: 
Biological safety and bioethics of recombinant DNA technology. Handling of genetically 
modified microbes, plants and animals. Safety issues in transgenic plants, Intellectual 
property rights (IPR), copy rights, trademarks and patents. 
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