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Bot. Sp-23   GENE CLONING   Credit Hours: 3 (2+1) 

 

Introduction of the Course  

This course work is designed to highlight importance of Gene Cloning in the field of research 

and Biotechnology including learning about the concept of cloning agents, their behavior, 

structure and manipulations. It will help the students to learn advance techniques regarding the 

synthesis of recombinant DNA and their manipulations for the production of beneficial 

products such as hormones and metabolites. It will also be helpful for students to learn 

applications of these techniques in various fields such as agriculture and medicine. 

Course Objectives 

1. To introduce advance genetic engineering techniques to the students 

2. To enable the students to understand various DNA manipulations at the 

molecular level 

Contents: 

 Unit –I: The Principles of Cloning DNA:   
1.1. General Principles of Cloning 

1.2. Strategies for gene cloning 

 Unit-II Vehicles: Plasmid and Bacteriophages:  
2.1 Plasmids 

i. Basic Features of Plasmids 

ii. Size and Copy Number 

iii. Conjugation and Compatibility 

iv. Plasmid Classification 

2.2. Bacteriophages:  

i. Basic Features of Bacteriophages  

ii. Lysogenic Phages 

iii. Viruses as Cloning Vehicles 

 Unit-III: Purification of DNA:  
3.1. Preparation of total Cell DNA 

3.2. Preparation of Plasmid DNA 

3.3. Preparation of Bacteriophage DNA 

 Unit-IV: Manipulation of Purified DNA: 
4.1. The range of DNA Manipulative Enzymes 

4.2. Enzymes for Cutting DNA- Restriction Endonucleases 

4.3. Ligation- Joining DNA Molecule together 

           Unit-V: Introduction of DNA into Living Cells: 
5.1. Transformation 

5.2. Selection for Recombinants 

5.3. Introduction of phage DNA into Bacterial Cells 

5.4. Selection for Recombinant Phage 

 Unit-VI: The Applications of Cloning in Gene Analysis:   
6.1. Cloning of Specific Gene 

6.2. Studying Gene Location and Structure 

6.3. Studying of Gene Expression 

      Unit-VII: Gene Cloning in Research and Biotechnology: 
7.1. Production of Protein from Cloned Gene 

7.2. Gene Cloning in Medicine 

7.3. Gene Cloning in Agriculture 
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Practicals:  

1. Problems related to gene cloning  

2. Conjugation  

3. Total cell lysate preparation  

4. Plasmid DNA Isolation  

5. Plasmid DNA detection on Gel Electrophoresis  

6. Transformation of Plasmid DNA to E. coli. 

Teaching-learning Strategies 

1. Lectures 

2. Group Discussion  

3. Laboratory work  

4. Seminar/ Workshop  

Assignments Types:   
1. Lecture Based Examination (Objective and Subjective) 

2. Assignments 

3. Class discussion  

4. Quiz  

5. Tests 

Assessment and Examinations:  

                                             As per University Rules 
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