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3. Group Discussion 

4. Laboratory work 

5. Seminar/ Workshop 

Learning Outcome:  
1. Students are expected to get familiarized with the current and upcoming challenges of 

environmental pollution in Pakistan. 

2. They will be able to learn basic and applied aspects of bioremediation as one of the possible 

indigenously adaptable technology for pollution abatement. 

3. The students will be able think in an innovative way to apply bioremediation technologies in 

solution-oriented way. 

4. They will be able to have acquaintance with the current developments in the field of 

bioremediation at national and international level.  

Assessment Strategies: 

1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion 

4. Quiz 

5. Tests 

Recommended Readings: 
 

1. Bhat, R.A., Hakeem, R., Qadri, H. (2020).  Bioremediation and Biotechnology: Sustainable 

Approaches to Pollution Degradation. Springer Publishers. ISBN: 978-3-030-35691-0.  
2. Hasanuzzaman, M., Prasad, M.N.V. (2020). Handbook of Bioremediation (1st Ed.). Academic 

Press. ISBN: 9780128193822. 

3. Koul, B., Taak, P. (2018). Soil Remediation Through Algae, Plants and Animals. Springer 

Publishers. ISBN: 978-981-13-2420-8. 

4. Kumar, V., Prasad, R., Kumar, M. (2021). Rhizobiont in Bioremediation of Hazardous Waste. 

Springer Publishers. ISBN: 978-981-16-0602-1.  

5. Pandey, V.C., Singh, V. (2020). Bioremediation of Pollutants: From Genetic Engineering to 

Genome Engineering. Elsevier Publishers. ISBN: 978012819258. 
6. Saxena, G., Kumar, V., Shah, M. (2020). Bioremediation for Environmental Sustainability 

(1st Ed.). Elsevier Publishers. ISBN: 9780128205242.   
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Bot.Sp-03     RECOMBINANT DNA TECHNOLOGY      Credit Hours: 3(2+1) 
 

Introduction of the Course  

This course is designed to provide essential knowledge about basic techniques of 

Recombinant DNA Technology. It also includes detailed study about DNA Structure and Regions, 

Study of various Vectors used in the development of recombinant DNA, their types and uses for 

expression of desired gene. This course will also make students familiar with the knowledge about 

Genetically Modified Plant, Transgenic Crop and their Importance. Concept based knowledge of 

breeding and production of new varieties of plant for future benefits. 

 

Course Objectives 

1. To enable the students to understand the concept of recombinant DNA synthesis 

2. To make the students learn the application of recombinant DNA technology in various fields 

such as agriculture and medicine for the benefit of mankind 

Contents 
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Unit I: Basic Techniques 

 Agarose gel electrophoresis 

 Southern (Northern and Western blotting) 

 Transformation of E.coli: Transformation of other organisms.  

 Cutting and joining DNA molecules. Cutting DNA molecules 

 Host controlled restriction and modification, Nomenclature, Target sites, Mechanical shearing of 

DNA 

 Joining DNA molecules, DNA ligase, Double linkers, Adapters, Homopolymer tailing.  

Unit II: Plasmids as cloning vehicles 

 Basic properties of plasmids 

 Desirable properties of plasmid cloning vehicles, pBR322, low copy number plasmid vectors. 

 Bacteriophage, cosmid vectors, filamentous phage vectors M13. 

Unit III:  Genetic methods 

 Analysing DNA sequences  

 Genomic DNA libraries 

 Chromosome walking 

 Complementary DNA cDNA  

 Site directed mutagenesis  

 Recombinant selection and screening  

 Nucleic acid hybridization methods.  

 Expression in E.coli of cloned DNA molecules 

 The effect of plasmid copy number plasmid stability 

 Applications of recombinant DNA technology. 

Practicals:  

 E.coli culture and growth curve 

 Transformation of plasmid DNA to E.coli. 

 Conjugation  

 Extraction of plasmid DNA.  

 Gel electrophoresis  

 Polyacrylamide gel electrophoresis.  

 Detection of bacterial proteins. 

 

Teaching-learning Strategies 

1. Lectures 

2. Group Discussion  

3. Laboratory Work  

4. Seminar/ Workshop  

Assessment and Examinations:  

                                    As per University Rules 

Recommended Readings  

1. Brown, T.A. (2020). Gene Cloning, an introduction. 8th Ed. Chapman Hall.  

2. Burke, M. T. (2018). Nanotechnology: the business. CRC Press. 

3. Eckert, C. (2018). Genome Editing and Engineering. In SIMB Annual Meeting 2018. SIMB. 

4. Gardner, E.J. 2004 Principles of Genetics, John Willey and Sons,. 

5. Glover, D.M. (2005). DNA Cloning, a Practical Approach (volume I and II). IRL Press. 

6. Hardy K.G.  (1993) Plasmid,  practicalapproach. IRL Oxford University Press. 

7. Hardy, K.G. (2003). Plasmid, A Practical Approach. IRL Press at Oxford University Press. 

8. Hunter, V., & Strickland, F. (2018). Applications of Recombinant DNA Technology. 

Scientific e-Resources. 
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9. Ijaz, S., & Haq, I. U. (2019). Recombinant DNA Technology. Cambridge Scholars 

Publishing. 

10. Manahan, S. (2017). Environmental chemistry. CRC press. 

11. Nicholl, D.S.T. (2002). An Introduction to Genetic Engineering. (3rd Ed.) Cambridge University 

Press. 

12. Nicholl, D.S.T. (2008). An introduction to Genetic Engineering. Cambridge University Press.  

13. Old, R. W. and Primrose, S. B. (2003) Principles of Gene Manipulation, an introduction to 

genetic engineering, Blackwell Scientific Publications. 

14. Pierce, B.A. (2013). Genetics; A Conceptual Approach. 5th Ed. W. H. Freeman and Company, 

New York.  

15. Primrose, S.B., and Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics. 

(7th Ed.) Wiley- Blackwell Scientific Publications. 

16. Sambrook, J., Fritsch, E.F. and Maniatis, T. (2006). Molecular Cloning, A Laboratory Manual 

(2nd Ed.). Cold Spring Harbor Laboratory Press. 

17. Sambrook, J., Fritsch, E.F. and Maniatis T. (2012). Molecular Cloning, A Laboratory Manual. 

Cold Spring Harbor Laboratory Press. 

18. Snustad, D.P. and Simmons, M.J., (2011). Principles of Genetics, (6th Ed.), John-Wiley and 

Son Inc. New York. Shen, C. H. (2019). Diagnostic molecular biology. Academic Press. 

19. Synder, D. C. and Champness, W. (2020). Molecular Genetics of Bacteria. (5th Ed.) ASM 

Press, Washington  

20. Thro, E. (1993) Genetic Engineering, Shaping the Material of Life. Facts on file, New York. 

21. Thro, E. (2003). Genetic Engineering, Shaping the Material of Life. Facts on file, New York.  

22. Yi, D. (2015). The recombinant university: Genetic Engineering and the Emergence of 

Biotechnology at Stanford, University of Chicago Press. 

23. Williamson, R. (1983) GeneticEngineering (Volume I-V), Academic Press. 

24. Wilson, J. and Hunt, T. (2004). Molecular Biology of the Cell – The Problems Book, Garland 

Publishing  

25. Wu, R. (2014). Recombinant DNA Methodology II. Academic press. (1st Ed.) 
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Bot.Sp-04 PLANT BREEDING AND HORTICULTURE      Credit Hours: 3(2+1) 

 

THEORY 

Introduction of the Course  

This course is designed to provide essential knowledge about Plant Breeding. Different strategies 

used in breeding for plant selection with desired characteristics are also discussed. It also includes 

detailed study about application of horticulture techniques used in green house and in landscaping. 

Course Objectives 

1. To enable the students to understand the concept of Plant Breeding and different strategies 

used in breeding for plant selection with desired characteristics. 

2. To make the students learn the application of horticulture techniques used in green house and 

in landscaping. 

Contents 

1. Plant Breeding: Introduction and History of Plant breeding, Basic Principles and Aims of Plant 

Breeding, Mendelian Genetics: Checker’s Board and factors leading to deviation from Mendelian 

genetics, Breeding Methods for Both self-crop: Selection in (Single Plant Selection, Mass 

Selection, Pedigree Selection, Bulk Population Selection, and Backcross Breeding), Selection in 


