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COURSE II – MODERN BIOLOGICAL TECHNIQUES 

 

Unit- I  pH, Buffers, Henderson-Hasselbalch equation, pH electrode Solutions, Methods of expressing 

concentration of solution. Methods to quantify proteins and nucleic acids.  Spectrophotometry and 

spectroflurometry.  Centrifugation in Biochemical research, relative centrifugal force, differential 

centrifugation, density gradient centrifugation, low speed, high speed, refrigerated and ultracentrifuge.  

Microscope, Numerical aperture, mangnification, bright field microscope, phase contrast, fluorescence, 

confocal, interference and polarization microscopes.  Electron microscopes and specimen preparation, 

Radioactive isotopes in biological research, units of radioactivity, half life period, labelling, detection and 

measurement of radioactivity, Radioisotopes and safety. 

Unit - II  Isolation and purification of biomolecules – lipids, proteins and  nucleic acids  Iodine value and 

saponification value, Solvent extraction, Precipitation of proteins, salt and organic solvents for protein 

precipitation, dialysis, thin layer chromatography, gel filtration, ion exchange chromatography, affinity 

chromatography, high performance liquid chromatography, gas liquid chromatography,polyacrylamide 

gel electrophoresis-native and SDS Isoelectric focusing, ELISA,DNA,RNA and plasmid isolation, agarose 

electrophoresis, competent cell preparation and transformation, restriction digestion, ligation and 

expression PCR techniques.  Sequencing of DNA and aminoacid, Molecular markers 

RFLP,RAPD,AFLP,SCAR,SNP, Structural analysis of biomolecules, spectroscopical analysis-

GC,GC/MS,LC/MS,FT IR,NMR,X ray crystallography. 

Unit III:  Microbial staining techniques – simple staining and differential staining – bacterial culture-

media and methods.  Sterilization techniques in microbiology – antibiotic sensitivity tests – diffusion and 

dilution techniques.  Cultivation of fungi – cultivation of viruses.  Molecular typing and phylogenetic 

analyses; Immunological techniques.  Testing for the evaluation of immunomodulatory effects; 

Agglutination, precipitation.  Western Blotting.  Radio Immuno Assay, Immunofluorescence. 

Unit IV :  Environmental Analyses; soil and water sampling techniques – soil chemical analyses extraction 

of metals – microwave digestion-soil biological studies – soil microbiological studies – AM fungi and 

spore counts – water sampling – water chemical analyses – aquatic biological techniques – quadrat 

studies for terrestrial communities – culture of AM fungi – Algal culture.  Plant anatomical, 

morphological techniques – taxonomic techniques – chemotaxonomy and numerical taxonomy – 

molecular characterization in the identification of new organisms. 

 

 



Unit V:   Plant and animal tissue culture techniques, sterilization of explants, preparation of culture 

media-development of different protocols-inoculation culture maintenance-disinfestations of culture 

rooms  Techniques in plant transformations.  Animal physiology haematological analyses – respiratory 

testing – bioelectricity recording histological techniques.  Free radical biology, In vitro study of anti 

exidants – free radical scavenging super oxide scavenging, nitric oxide scavenging, peroxide scavenging, 

antifungal and anti-microbial leprotic activities.  Toxicity – systemic, local, ANS,CVS, anti diuretic anti 

cancer, analgesic anti inflammatory, anti asthmatic, immune stimulant, immune suppressor activities.  

Plant derived medicines – general methods of isolation, purification, identification and estimation of 

phytoconstituents.  CPCSEA guidelines, transgenic animals. 

Exercises related to Course-II 

Seminar:  Each student must present a seminar on a biological technique which he/she will be using in 

his/her research. 

Assignment:  Each student must submit an assignment on a biological technique as per the directions of 

the course coordinator. 
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