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COURSE OUTCOMES (COS) 

By the end of the course student should be able to: 

 

 CO1: Explain the fundamental processes of gene expression and the regulatory 
mechanisms in prokaryotic and eukaryotic systems. 

 CO2: Analyze epigenetic and post-transcriptional mechanisms involved in gene 

regulation, including methylation, histone modifications, and RNA interference 

pathways. 

 CO3: Describe and compare natural and artificial gene transfer methods, including 

physical, chemical, and biological approaches, and their application in different 

organisms. 

 CO4: Differentiate between types of mutations and mutagens, and evaluate various 

mutagenesis techniques, including site-directed and random mutagenesis, along with 

DNA repair mechanisms. 

 CO5: Demonstrate knowledge of vector systems such as plasmids, phages, cosmids, 

BACs, and YACs, and apply basic genetic engineering tools like restriction enzymes, 

ligases, and cloning strategies. 

 CO6: Construct recombinant DNA molecules using molecular cloning tools and 

techniques, and interpret screening and selection strategies in genetic engineering 

experiments. 
 

 

CO PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 

CO-1 3 2  1  2 1  

CO-2 3 3 1 1   1  

CO-3  3   1   1 
CO-4  2 2     1 

CO-5 1  2   1   

Co-6  2  2    1 

 

 

 

Unit I: Gene Expression and regulation (Teaching hours15 hrs) 

 

 Prokaryotic and eukaryotic gene expression: transcription and translation 

 Prokaryotic gene regulation (lac operon: positive and negative regulation) 

 Eukaryotic gene regulation (transcription factors, enhancers, silencers) 

 Epigenetic regulation (methylation, histone modification) 



 Post-transcriptional regulation (RNA splicing) 

 

Unit II: Mutation and Mutagenesis (Teaching hours15 hrs) 

 

 Definition and Types of mutations (point, insertion, deletion, frameshift) 

 Spontaneous vs. induced mutations 

 Mutagenic agents (physical: X rays, UV rays and gamma rays and, chemical: nitrous 
acid, base analogues, alkylating agents, biological: virus) 

 Concept of site-directed mutagenesis 

 DNA repair mechanisms: Photoreactivation and dark repair, SOS repair, base 
excision, mismatch repair 

 

 

 

Unit III: Gene Transfer Techniques (Teaching hours15 hrs) 

 

 Natural gene transfer (transformation, transduction, conjugation) 

 Artificial gene transfer techniques: 

 

I. Physical methods: Electroporation, microinjection, biolistics 

II. Chemical methods: Calcium phosphate, lipofection 

III. Biological methods: Agrobacterium-mediated transfer, viral vectors 

 

 Examples of artificial gene transfer: A. Prokaryote B. Eukaryote 

 

Unit IV: Vectors and Basic Genetic Engineering Methods (Teaching hours15 hrs) 

 

 Restriction enzymes (types and nomenclature), DNA ligase 

 Plasmid vectors (pBR322, pUC18), phage vectors (λ, M13) 

 Cosmids, BACs, YACs 

 General steps of cloning 

 Blue-white screening, selectable markers (auxotroph) 
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