
 
 

MAHATMA GANDHI UNIVERSITY 
Ph.D. Course Work – ZOOLOGY 
COURSE II – ADVANCES IN ZOOLOGY 

 

Module I. Biodiversity & Taxonomic Studies: Biodiversity, genetic diversity, molecular 
diversity and taxonomy, DNA bar-coding, Conservation of diversity and endangered species. 
Collection, Preservation and Identification of Animals. Modern tools of Taxonomy (alpha 
beta and gamma level taxonomy), Application of molecular and computational tools for 
Phylogenic and Taxonomic studies  (10L). 
 
Module II. Field studies and EIA: Assessment of biodiversity in different types of 
ecosystems, sampling techniques and quantitative methods for biodiversity assessment. 
Environmental Impact Assessment (EIA): Definition, concepts & characteristics of EIA; 
participants, stages & types of EIA. Guidelines for EIA in India. Environmental Impact 
Statement (EIS) & Environmental Management Plan (EMP).  Methods of impact 
identification  (10L).  
 
Module III. Biosafety and Ethics: Guidelines for Bio-safety, functioning of Institutional Bio-
safety committee, Institutional Animal ethics committee, and Institutional ethical 
committee , CPCSEA guidelines for animal experimentation , ICMR guidelines for 
experiments involving animals and humans, DBT guidelines for Biosafety practices to be 
followed (5L). 
 
Module IV. Tools and techniques: Principles and applications- 
 
Biochemical and Biophysical techniques-Techniques used for purification and 
characterization of biomolecules: Principles and applications of Centrifugation, 
Ultrafilteration, Chromatography - GC and HPLC, Electrophoresis, Blotting techniques-
Southern, Northern and Western blotting, Spectrophotometry,  X-ray crystallography (10L). 
 
Histology and Histochemistry: Fixation and sectioning of tissue, embryos and cells. 
Microtomy, Cryotomy, Principles and applications of Immunohistochemistry and  
Immunoflurosecence, Histochemical staining for characterization of cell type and 
localization of enzymes, Lipids, Protein and Carbohydrates. (10L). 
 
Microscopic techniques: Specimen preparation for TEM, SEM, shadow casting, freeze 
fracturing, freeze etching, negative staining, Principles and applications of Electron 
Microscopy-SEM, TEM, STEM, Fluorescence microscopy, Confocal microscopy, 
Microphotography (7L). 
 
Cell biology, Molecular biology, Genetic engineering techniques: Principles and applications 

of PCR and ELISA, Fluorescence insitu Hybridization (FISH), DNA microarray, DNA 
sequencing, Protein Microarray, Protein sequencing, Micronucleus test, Comet assay, 
Caspase assay and Live /dead cell viability assay method (8L). 
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Paper II: Advances in Zoology 
 
Time: 3 Hrs.                                                                                                                 Marks: 80 

Part A 
 

Answer any twelve questions from the following (5 marks each) 
 

1. Outline the molecular tools for Phylogenetic studies 

2. Enumerate various methods for biodiversity estimation 

3. Comment on the role of institutional ethical committee 

4. Explain the application of fluorescence microscopy in biological research. 

5. What is DNA bar-coding? Explain its application in taxonomic studies. 

6. Write an account on collection and preservation procedures for identification of animals. 

7. Explain the concept, characteristics and methods of Environment impact assessment. 

8. Explain the principle and application of Confocal microscopy. 

9. What is Bio-safety? List down important bio-safety practices to be followed in biological 

research. 

10. What is CPCSEA? Explain its role in biological research. 

11. Give an account on any two separation methods employed in purification and characterization of 

biomolecules. 

12. Comment on various blotting techniques and their application. 

13. Explain PCR, its principle, steps involved and application. 

14. Write an account on methods used to study DNA damage at cellular level. 

15. Explain any one histochemical procedure and its principle for localization of carbohydrates in 

tissues. 

16. Explain the principle and application of Spectrophotometry in biological research. 

Part B 
 

Answer any two questions from the following (10 marks each) 
 

17. Describe the specimen preparation protocol used for Electron microscopic studies. 
18. Write an essay on principles and applications of chromatography with special reference to 

GC and HPLC. 
19. Explain the CPCSEA guidelines for animal experimentation. 
20. Write an essay on various types of ELISA and its application. 

 


