MOTHER TERESA WOMEN’S UNIVERSITY
KODAIKANAL

COURSE WORK EXAMINATION: RESEARCH METHODOLOGY

BIOTECHNOLOGY

UNIT |

Basic and applied research, Essential steps in research, Defining the research
problem, Research / Experimental design, Literature collection, Literature
citation,  Research report, components, Format of thesis and dissertation,
Manuscript / research article, Review monographs, Bibliography and Reference,
Significance of research, Plagiarism ,Research Ethics

UNIT Il

Visualization cells and sub cellular 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 Histochemical and Immunitechniques: Antibody generation,
detection of molecules using ELISA, RIA, western blot, immunoprecipitation,
flowcytometry and immunoflurescence microscopy, detection of molecules in
living cells, in situ localization such as FISH and GISH.

UNIT I

pH and buffers, Centrifugation: Basic principle and application: Differential,
density and Ultracentrifugation,Principle methodology and applications of get —
filtration, ion-exchange and affinity chromatography; High performance liquid
chromatography, FPLC, Principle of biophysical method and used for analysis of
biopolymer structure; X ray diffraction, flurorescence, UV, visible, IR,NMR and
ESR spectroscopy, Atomic absorption and plasma emission spectroscopy; MS and
MALDI - TOE, Electrophoresis; Principle and applications of Native, SDS, garose
and 2D gel electrophoresis

UNIT IV

Database similarity searching — BLAST — BLASTN and BLASTP, Gene sequence
submission format — FASTA, multiple sequence alignment (CLUSTAL W),
Phylogenetic analysis (PILE UP), phylogenetic softwares and internet resources.
Visualisation of protein structure — (Ras Mol, Cn3d, SWISS — PDB viewer)
modeling packages — Mol Mol, VMD.



UNIT V
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.
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