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Syllabus for 
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Pre- Ph.D Course Work 

 

Common Courses: 

 

PPD-101 Research Methodology  

PPD-102 Review of Literature and Seminar 

(The topic of credit seminar will be decided by the Teacher incharge which will be of recent 

interest and the student will collect the literature and deliver the credit seminar on the above 

topic which will be evaluated by a minimum of 3 faculty members including Nominee of the 

Dean from other department).  

PPD-103 Departmental Elective Course (Advances in Biotechnology) 

PPD-104: Research and Publication Ethics (RPE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PPD-101 Research Methodology  

 
 

 

 

 



 



PPD-103 Departmental Elective Course (Advances in Biotechnology) 
 

UNIT-I 

Introduction and background: History, Scope and relevance of Biotechnology, Recent advancements in 

biotechnology. 

Plant Biotechnology: History of Plant tissue culture and its role and applications in crop improvement; Various 

Gene transfer methods in plants; genetically modified plants for crop improvement towards designer crops; 

Present status of commercial cultivation of GMP’s worldwide and in India. Current Scenario and Future Prospects 

of Research in Agricultural Biotechnology. Plant secondary metabolite production, Present status and future 

prospects. 

Bio-business and Bio-safety, Biotechnology for developing countries and relevance of IPR in 

Biotechnology 
Applications of Molecular Markers in Biotechnology: Hybridization techniques, Gene expression studies 

(Real-Time-PCR, Micro arrays & Gene chips), Molecular Markers (RFLP, AFLP, SCARs, SNPs, EST-SSR), 

Applications of molecular markers for crop improvements; PCR and its variants, Nucleic acid based techniques 

in diagnostics. 

UNIT-II 

Genomics : Organization of genomes: main features of bacterial and eukaryotic genome organization, Strategies 

for genome sequencing, Next Generation Sequencing, 454 pyrosequencing, Illumina Sequencing, Sequence 

assembly, Model plant genome project and its applications (Arabidopsis, Poplar, Tomato, Rice, Chickpea), 

Functions analysis of genes, candidate gene identification in crop plants, deciphering the function of gene in plant 

secondary metabolism, gene inactivation (knock-out, anti-sense and RNA (interference) and gene over expression. 

Proteomics: Introduction to proteomics, Analysis of proteome-2D PAGE, Mass Spectrometry based methods for 

protein identification: De novo sequencing using Mass spectrometric data, use of MALDI TOF and related 

methods for protein mass determination, structural proteomics: protein structure determination, prediction and 

threading, software and data analysis/ management, etc.  

Metabolomics: Techniques in metabolomics (HPLC, GC-MS, LC-MS), Application of metabolomics in 

elucidating metabolic pathways, Metabolic pathways resources: KEGG, Biocarta etc, Nutrigenomics and 

metabolic health, Metabolic engineering of plant secondary metabolism. 

UNIT-III 

Advances in Microbial Molecular Biology: Molecular evoluation, Metagenomics, molecular biology of nif 

genes. 

Advances in Industrial biotechnology: Recent advances in production of antibiotics, pharmaceutical products, 

Biofuels, Biosensors, Biopesticides, Biofertilizers, Biodegradable plastics, SCP. Products of non-microbial origin 

produced by genetically engineered microorganisms. 

Protein Engineering: Concept, Methods, Limitations and Applications with examples, Immobilized 

enzymesmethods and applications. 

Bioinformatics: Importance & Scope of Bioinformatics, world wide web as a tool, Bioinformatics institutes and 

databases, Bioinformatics training & limitations 

Environmental Biotechnology: Energy management, Bioremediation, Restoration of degraded lands and 

Conservation of biodiversity. 

Drug discovery & development: Pharmacological microbial, recombinant, biochemical and molecular level 

screening system and their construction strategies, alternative strategies in lead identification, lead optimization, 

preclinical, clinical trails, patenting & clearance for application. 

UNIT-IV. 

Animal Biotechnology & immunology: Various Transfection techniques in animals; Present status of transgenic 

animals; Hybridoma technology Recombinant DNA and protein based vaccines, Plant based vaccine, reverse 

vaccinology, peptide vaccine, conjugate vaccine, Antibody genes and antibody engineering, generation of 

immunoglobin gene library, Tumor immunology-tumor antigen, response to tumor and evasion of the immune 

system, cancer immunotherapy, stem cell therapy. 

   

Recommended Books: 

1. Towner K. J. and Cockayne A (2000), Molecular methods for microbial identification and typing, 

Chapman & Hall London. 

2. Paul A. Rochelle, Environmental Molecular Microbiology: (2002) Protocals and Applications, Horizon 

Scientific press England. 

3. Lewin B. (2004) Gene VIII, Pearson Prentice Hall, New Delhi. 

4. Rehm H. J. Reed G. B. Punler A and Standler, Biotechnology, Vol. 1-8 VCH. Publication. 

5. Isacc S. Kohane, Aluin T. Kho and Atul J. Butte. (2004) Microarrays for an integrative genomics, Ane 

Books, India. 



6. Edward A. Birge. (Fourth Edition) Bacterial and Bacteria phage genetics.Springer, New York 

7. Uldis N. Streips& Ronald E. Yasbin( Second Edition) Modern Microbial genetics. Wiley –Liss New 

York 

8. Glick B. R. & Jack J. Pasternak. ( Second Edition) Molecular Biotechnology. Principles and Application 

of Recombinant DNA. 

9. Review of current- topics in microbiology, Microbial Biotechnology and molecular biology. Critical 

reading and evaluation of current literature.       

10. Peterson, A. H. (1996). Genome Mapping in Plants. Academic Press, USA.  

11. Old and Primrose (1995) Principles of Gene Manipulation, Blackwell’s Publishers 

12. Shrivastava P. S., Narula A. and Shrivastava S. S. (2004), Plant Biotechnology and Molecular Markers, 

Anamaya Publisher, New Delhi. 

13. Kirsi-MarjaOksman-Caldentey, Wolfgang Barz (2002) Plant Biotechnology and Transgenic Plants, 

Marcel Dekker. http://www.cplbookshop.com/contents/C787.htm 

14. Adrian Slater, Nigel W Scott, and Mark R Fowler (2004), Plant Biotechnology: The Genetic 

Manipulation of Plants, Oxford University Press. 

15. In: Vasil IK. (ed) (2003) Plant Biotechnology 2002 and Beyond: Proceedings 10th IAPTC&B Congress: 

Florida, USA. 23-28 June 2002. Kluwer Academic Publishers. 
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PPD-104: Research and Publication Ethics (RPE) 

 

 



 



Scheme of Examination for Pre- Ph.D Programme in Biotechnology 

w.e.f. Jan.-2012 

 

Sr.No. Course 

Code No. 

Nomenclature Type L + T + P Credits Max. 

Marks  

1. PPD- 101 Research Methodology  PC 4  + 0 + 0 4 100 

2. PPD- 102 Review of Literature and 

Seminar 

PC 2  + 0 + 0 2 100 

3. PPD- 103 Departmental Elective 

Course (Advances in 

Biotechnology) 

PE 4  + 0 + 0 4 100 

 

 

4. PPD-104 Research and Publication 

Ethics (RPE) 

PC 2+0+0 2 100 

 
 

The distribution of marks for external examination and the sessional examinations will be as 

per prevailing scheme for other courses in the university. 

 

 

i) The duration of the Ph.D. course work will be of one semester. It will be offered in 

the first semester. It will consist of 04 papers.  

ii) Each paper of the course work except PPD-102 & PDP-104 will be of 4 credits. 

PPD-102 & PDP-104 will be of 02 credits. Each paper will of 100 marks. 

iii)  The scheme for Ph.D. course work is as under:  

PPD-101: Research Methodology 

PPD-102: Review of Literature and Seminar - It includes discussions on research 

ethics, presenting a seminar on review of published research or on own published 

review/survey paper or training or field work done in the relevant area of research 

etc. 

PPD-103: Departmental Elective Course It includes an elective course related to the 

relevant field of research and it will be offered by the respective department/school. 

PPD-104: Research and Publication Ethics (RPE) It includes basics of philosophy 

of Science and ethics, research integrity, publication ethics. 

 

 

 

 

 

 

 

 

 

 

 

 


