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SYLLABUS FOR Ph.D. ENTRANCE EXAMINATIONS  

SECTION II – FACULTY OF BIOMEDICAL SCIENCES 

Unit 1: Transgenic animals, types of animal cell/tissue culture, methods of cell/tissue cultures, stem 

cell cultures and tissue engineering; transgenic plants, methods of plant cell transformations, types 

of plant tissue culture, hormones and other supplements for plat tissue culture. 

 

Unit 2: Digestion, bioenergetics, biological oxidation and reduction, enzymes and coenzymes, 

enzyme kinetics, carbohydrate metabolism, lipid metabolism, amino acid and protein metabolism, 

nucleic acid & nucleotide metabolism and the urea cycle, the citric acid cycle (Kreb’s cycle / TCA 

cycle), vitamins and minerals, electron transport and oxidative phosphorylation.  

 

Unit 3: Gene bank databases, structure databases, genomic mapping, sequence search databases, 

multiple protein sequences and their alignment, predictive modeling and comparative genome 

analysis. 

 

Unit 4: Cellular organization, cell divisions, cell cycle, cell organelles, cytoskeleton and cell 

signaling & signal transduction. 

 

Unit 5: Gametes and gametogenesis, Fertilization and zygote formation, Early development  and 

germ layers, Organogenesis  

 

Unit 6: Ecosystem, biomes, ecological niche, mineral and other hydro-geological cycles, trophic 

levels, threats to the environment, environmental protection and conservation. 

 

Unit 7: Mendelian and non-Mendelian inheritances, nucleic acids, DNA replication, RNA 

transcription, central dogma – genetic code/translation, DNA condensation and structural 

organization, regulation of gene expression, mutations and DNA repair mechanisms and rDNA and 

genetic engineering. 

 

Unit 8: Innate Immune System, Adaptive Immune System, Antigens, Antibodies, Humoral and 

Cell Mediated Immune Mechanisms, Antigen-Antibody Interactions, Immunoglobulin Genes, 

Major Histocompatibility Complex, Antigen Processing and Presentation, Cytokines, Complement 

System, Vaccines, Transplantation Immunology and Antibody Engineering   



 

 

Unit 9: Industrially relevant organisms, approaches to obtain industrially relevant organisms, 

primary and secondary metabolites, fermentation and fermenters, industry relevant biotech 

products. 

 

Unit 10: Microbial structure and function microbial growth and metabolism prokaryotic genetics 

microbial infection and diseases and microbial control. 

 

Unit 11: Classification and phylogeny, evolution, levels of organization, tissue and organ systems, 

animal physiology, concepts of regeneration and reproduction. 

 

Unit 12: Classification and phylogeny, evolution, plant anatomy, reproduction, photosynthesis - 

light and dark reactions (Calvin cycle), respiration and photorespiration, phytohormones and 

phytochemicals. 

 

Reference books* 

*These books are only suggestive and do not comprehensively cover all the units 

included in the syllabus. This is due to the broad nature of the syllabus and the 

limitation of many textbooks in dealing only with a specific topic of life sciences. It is 

recommended that the candidates refer to books and reading material that are not 

limited to this list of references, but will cover all the units of the syllabus individually. 

1. Principles of Biochemistry - Lehninger 

2. Introduction to Bioinformatics - Arthur M. Lesk  

3. Genes VIII - Lewin  

4. Kuby Immunology - RA Goldsby, Thomas J, Kindt 

5. Cell and Molecular Biology - E.D.P . De Robertis and E.M.F. De Robertis Jr.  & 

Febiger 

6. Microbiology - Prescott & Harley, Madigan & Martinko 

7. Biology- Campbell 


