
 1

 
MAHARAJA GANGA SINGH UNIVERSITY, BIKANER 

Ph. D. COURSE WORK IN BIOCHEMISTRY 
A.  Molecular biology and recombinant DNA methods: Isolation and purification of RNA , DNA 

(genomic and plasmid) and proteins, different separation methods; analysis of RNA, DNA and 

proteins by one and two dimensional gel electrophoresis, isoelectric focusing gels; molecular 

cloning of DNA or RNA fragments in bacterial and eukaryotic systems; expression of 

recombinant proteins using bacterial, animal and plant vectors; isolation of specific nucleic acid 

sequences; generation of genomic and cDNA libraries in plasmid, phage, cosmid, BAC and 

YAC vectors; in vitro mutagenesis and deletion techniques, gene knock out in bacterial and 

eukaryotic organisms; protein sequencing methods, detection of post-translation modification of 

proteins; DNA sequencing methods, strategies for genome sequencing; methods for analysis of 

gene expression at RNA and protein level, large scale expression analysis, such as micro array 

based techniques; isolation, separation and analysis of carbohydrate and lipid molecules; 

RFLP, RAPD and AFLP techniques  

B. Histochemical and immunotechniques: Antibody generation, detection of molecules using 

ELISA, RIA, western blot, immunoprecipitation, floweytometry and immunofluorescence 

microscopy, detection of molecules in living cells, in situ localization by techniques such as 

FISH and GISH.  

D.  Statistical Methods: Measures of central tendency and dispersal; probability distributions 

(Binomial, Poisson and normal); sampling distribution; difference between parametric and non-

parametric statistics; confidence interval; errors; levels of significance; regression and 

correlation; t-test; analysis of variance; X2 test;; basic introduction to Muetrovariate statistics, 

etc.  

F.  Microscopic techniques: Visulization of cells and subcellular components by light microscopy, 

resolving powers of different microscopes, microscopy of living cells, scanning and transmission 

microscopes, different fixation and staining techniques for EM, freeze-etch and freeze-fracture 

methods for EM, image processing methods in microscopy.  

G. Chromatography – Paper TLC, HPLC, GLC 

H.  Plant tissue culture techniques 

 

 

 


