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PSO No. Program Specific Outcomes (PSOs) 

Upon completion of this programme the student will be able to 

PSO1 Academic competence:  
(i) Gain strong foundation and knowledge in scientific fundamentals and acquire 
comprehensive understanding of the principles and practices of biotechnology 

including skill-based concepts, in an interdisciplinary course structure, provided 

by highly qualified and competent faculty. 

(ii) Acquire training in techniques/skills utilised in biotechnology and understand 
the scope and applications of biotechnology in well equipped and state of the art 

laboratories. 

(iii) Achieve competence for higher studies, research and be employment ready 

in the domain of Biotechnology and allied fields. 
(iv) Demonstrate qualities of responsible biotechnologists that can work within 

the interdisciplinary framework of biotechnology and related fields. 

PSO2 Personal and Professional Competence:  
(i) Analyze and interpret data and provide solutions to basic problems relevant to 
biotechnology and related fields.  

(ii) Apply appropriate tools and techniques in biotechnology, combine 

experimental and computational approaches to design and perform experiments 

proficiently. 
(iii) Demonstrate and apply knowledge and skill in the design and development 

of solutions for relevant problems to cater to the requirements of biotechnology 

industries. 

(iv) Acquire good oral and written communication skills. 
(v) Experience the opportunity to curate/ manage or participate in a variety of co 

and extracurricular activities that will cater to the overall personality 

development. 

PSO3 Research Competence:  
(i) Develop an interdisciplinary approach to conduct original research in various 

fields of Biotechnology and allied fields. 

(ii) Demonstrate appropriate skills in design of experiments with appropriate 

controls, critical thinking and result analysis. 
(iii) Apply statistical skills and computational tools to explore, analyse and 

authenticate biological data in experiments and research. 

PSO4 Entrepreneurial and Social competence:  



(i) Implement skills and knowledge acquired in skill imparting and 

entrepreneurial courses in upcoming fields of Biotechnology.  

(ii) Develop a sense of social, ethical, environmental and professional 
responsibility. 

(iii) Practise professional ethics in the conduct of Science  

(iv) Recognize the importance of Bioethics, IPR, entrepreneurship, 

Communication and management skills so as to be ready to pursue a future 
course of career. 

 

 

F.Y. M.Sc. Semester I 
 

Title of the 

Course and 

Course Code 

Molecular Biology (BTH4101) Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level  

CO1 Describe the process of protein synthesis in prokaryotes, eukaryotes 

and how prokaryotic genomes, eukaryotic genomes are packaged, 
organized, remodelled for molecular processes. 

1 

CO2 Outline the basics of DNA damage and repair, DNA recombination, 

transposable DNA elements and discuss the proteins and enzymes 

required for the above processes. 

1,2 

CO3 Examine the process of DNA replication and its regulation by the 

combination of DNA polymerases and other regulatory proteins. 

3 

CO4 Analyze and differentiate gene expression and its regulation in the 

processes in prokaryotes and eukaryotes. Explain the post-
transcriptional processing and transport of RNAs. 

4  

CO5 Specify the effects of changes in genetic code by interpreting the 

mutations. 

6 

CO6 Justify the need for regulation of protein synthesis and elucidate the 
mechanisms.  

5 

   

Title of the 

Course and 

Course Code 

Cell Biology (BTH4102)  Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level  

CO1 Recall different types of cells. List specialized cells and describe 
their structure, functions. 

1 

CO2 Explain structure, properties of Biomembrane and discuss structure, 

functions of different cell organelles.  

2 

CO3 Illustrate the assembly and dynamics of the cytoskeletal network of 

microfilaments, intermediate filaments, microtubules and interpret 
different types of cell communication. 

3 



CO4 Analyze the various cell signalling pathways, and their receptors to 

explain the regulation of gene expression linked to external stimuli 

and different mechanisms of transport of material across the 
membrane. 

4  

CO5 Compile information on cell imaging and fractionation techniques.  6 

CO6 Evaluate, collect information and justify the structure, normal 

functioning, interaction, transport, trafficking, signalling and 
abnormal behaviour leading to cancer. 

5 

   

Title of the 

Course and 

Course Code 

Biological Chemistry and Bacteriology (BTH4103) Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level  

CO1 Illustrate and compare techniques for protein structure determination 
and for protein-protein interaction studies. 

3, 5 

CO2 Discuss interaction of signalling, metabolic pathways and evaluate 

body’s response to metabolically abnormal situations. 

2, 5 

CO3 Describe different concepts of enzymology and techniques for 
studying activity, kinetics, regulation. 

1  

CO4 Categorize the Molecular techniques for characterization of bacteria. 

Explain Molecular basis of various events in the bacterial life cycle, 

bacterial pathogenesis and diagnosis,antibacterials and associated 
problems 

4 

CO5 Examine metabolic diversity of bacteria and quorum sensing 

phenomenon. Analyze bacterial growth, and kinetics and specify the 

molecular adaptations of extremophiles. 

3,4,6 

CO6 Prepare a report on current trends in bacteriology. 6  

   

Title of the 

Course and 

Course Code 

Developmental Biology and Human Population Genetics 

(BTH4104) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 
Bloom’s 
Cognitive 

level  

CO1 Summarize the processes in early development and apply the 

concepts in human development. 

2, 3 

CO2 Describe the different cellular organizations during development that 

lead to development of multicellular organisms from a zygote. 

1 

CO3 Illustrate different techniques and advancements to study 

developmental Biology and review different biomedical tests 

3,5 

CO4 Demonstrate Mendel’s laws of inheritance and understand genetic 

aberrations. 

3 

CO5 Explain principles of genetic linkage and chromosome mapping.  4 

CO6 Prepare a report on the nature of various genetic disorders, their 

diagnosis and testing techniques. 

6 

   



Title of the 

Course and 

Course Code 

Biotechnology Practical-I (BTH4105) 
Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level  

 Description (Molecular Biology)   

CO1 Outline the concept and need of RNA isolation from prokaryotic and 
eukaryotic systems. Demonstrate the important steps and precautions 

necessary for RNA isolation. 

1, 3 

CO2 Prepare reagents and perform the extraction of histones and analyze 

them by PAGE. 

6 

CO3 Determine the mononucleosome size by agarose gel electrophoresis 

by isolation of nuclei and chromatin. 

5 

 Description (Cell Biology)  

CO4 Analyze different cell junctions by preparation of permanent slides 4 

CO5 Outline the important steps for the isolation of mitochondria and 

lysosomes by sucrose gradient centrifugation and analyze the sucrose 
gradient centrifugation fractions by assay of SDH and acid 

phosphatase activity. 

2,4 

CO6 Demonstrate the phenomenon of programmed cell death during limb 

development in chick. 

3 

   

Title of the 

Course and 

Course Code 

Biotechnology Practical-II (BTH4106) 
Number of 

Credits : 04 

On completion of the course, the students will be able to: 
Bloom’s 
Cognitive 

level  

CO1 Describe the concept of embryonic development and its different 

stages in Chick and Drosophila. 

1 

CO2 Devise different in vitro culture systems and analyze the effect of 
different factors on growth and development. 

4,6 

CO3 Analyze growth rate of bacteria under varying conditions. Identify 

bacterial pathogens, test antibiotic sensitivity. 

4 

CO4 Design and perform extraction of bioactive principles from plant 
sources. 

6 

CO5 Design and perform enzyme isolation, purification and 

characterization. Explain how to optimize enzyme assay conditions 

and Determine the factors affecting enzyme activity. 

4,5,6 

CO6                   Explain Mendel's law of inheritance, construct pedigrees and analyze 

the pattern of inheritance in the families.  Demonstrate visualisation 

of Barr Bodies. 

2,3,6 

 F.Y. M.Sc. Semester II 
 

 

 

Title of the 

Course and 
Genetic Engineering and Industrial Biotechnology-I (BTH4201) Number of 

Credits : 04 



Course Code 

On completion of the course, the students will be able to: 
Bloom’s 

Cognitive 

level  

CO1 Outline the basics of recombinant DNA technology.  List various 

tools such as DNA modifying enzymes, vectors, host types; and 

screening methods essential for recombinant DNA technology. 

1 

CO2 Explain various expression strategies and methods for producing 
industrially important molecules; techniques for analyzing genes and 

gene expression in prokaryotic and eukaryotic host systems.  

Design strategies for expression of industrially important products in 

prokaryotic and eukaryotic host systems. 

4,6 

CO3 Discuss the advanced tools and vectors used in genetic engineering  

Illustrate their need in Genome re-coding, Gene editing 

Distinguish between the Sanger’s method, Chemical method and 

NGS methods for DNA sequencing 
Justify the need of genetic engineering and genetically modified 

organisms 

2,3,4,5 

CO4 Examine fundamentals and applications of biological and 

engineering principles to microbial systems 

3 

CO5 Distinguish bioreactor operations in microbial cell systems, mass 
transfer, oxygen transfer and shear in bioreactors, process 

improvement through metabolic manipulations, and scale-up of 

bioreactors such as bacteria and yeast 

Assess power requirements in bioreactors, traditional and new 
concepts in bioprocess monitoring 

4,5 

CO6 Illustrate the principles of Air and Medium Sterilization. and apply 

them to the designs of Batch and Continuous Sterilization cycles. 

Outline the product recovery process and describe the traditional and 
new techniques in Downstream Processing 

1,3 

   

Title of the 

Course and 

Course Code 

Plant Biotechnology and Animal Biotechnology (BTH4202) 
Number of 

Credits : 04 

On completion of the course, the students will be able to: 
Bloom’s 

Cognitive 

level  

CO1 Recall various types of Algae and Fungi w. r. t. their habitat, 
economic importance. List economically important algae and fungi. 

Recommend a few more plants for their commercially important 

products.  Compile information Write Plant cell cultures: Chemical 

factories of secondary metabolites and how plants can be explored 
and exploited Biotechnologically. 

1,5,6 

CO2 Discuss about Qualitative and Quantitative  improvement of these 

organisms like Spirulina, Dunaliella, Agaricus, Pleurotus, Chlorella. 

Explain applications –SCP, Biofuels, Pigments, Nutrients, Minerals. 
Extrapolate the information and Techniques.  

1,2 

CO3 Discuss basic concepts of Secondary Metabolites in plants. Analyse 

products from Algae, Fungi, secondary metabolites from higher 

2,3,4 



plants. Predict some more organisms and try to explore and exploit 

them. 

CO4 Implement principles of animal cell culture, media preparation, 
laboratory use.  

3 

CO5 Explain in vitro fertilization and embryo transfer technology 

Describe the limitations and challenges facing the animal industries 

and disciplines 

1,2 

CO6 Discuss and extrapolate ethical concerns over the use of animal 

biotechnology 

2 

   

Title of the 

Course and 

Course Code 

Virology and Immunology (BTH4203) 
Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Identify the cellular and molecular basis of immune responsiveness.  

Compare and contrast innate and adaptive immunity.  Describe the 
roles of the immune system in both maintaining health and in 

disease. 

1,4,5 

CO2 Illustrate different mechanisms that regulate immune responses and 

maintain tolerance. Exemplify various responses in the immune 
system including hypersensitivity and autoimmunity 

3,4 

CO3 Explain the stages of transplantation procedure. Demonstrate ability 

for problem-solving about immune responses. 

2,3 

CO4 Explain the rationale behind the Baltimore classification system. 
Compare and contrast replication mechanisms, strategies and cellular 

factors used by viruses relevant in the human host. 

2,4,5 

CO5 Discuss and recommend methods used for laboratory diagnosis of 

viral infections.  

2,5 

CO6 Hypothesize and design vaccine strategies and mechanisms of 
antiviral drugs 

6 

   

Title of the 

Course and 

Course Code 

Biotechnology Practical–III (BTH4204) 
 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

 Description (Genetic Engineering)  

CO1 Illustrate the concept and need of competent cells for genetic 

engineering. Prepare the reagents and outline essential steps for 
bacterial transformation. Explain various methods for analysis and 

selection of transformants. 

3,6,4 

CO2 Describe the important steps and precautions necessary for Isolation 

of the plasmid DNA and its quantification. Standardize primer 

1,5,6 



designing using online tools and perform PCR of gene products. 

Devise strategy for cloning and expression of recombinant products. 

 Description (Animal Biotechnology)  

CO3 Design the laboratory plan and describe the concept. 1,6 

CO4 Illustrate the rationale behind different media compositions and 
reconstitute the media. Demonstrate in vitro cell culture and analyze 
the different growth properties like cell number, viability and 

morphology. 

2,3,4 

 Description (Plant Biotechnology)  

CO5 Identify suitable medium and culture Spirulina. Analyze culture 

biochemically. 

1,4 

CO6 Demonstrate the cultivativation of mushrooms. Analyze fruiting 

bodies for nutritional value. Demonstrate how to isolate plant cell 

protoplast by enzymatic technique. Demonstrate in vitro production 

of secondary metabolites by callus culture and suspension culture 
technique. Illustrate Hairy root culture technique. Employ Anther 

culture technique to raise  haploid plants. 

2,3,4 

   

Title of the 

Course and 

Course Code 

Biotechnology Practical-III (BTH4205) 
Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Perform primary screening and identify a potential production strain 4,6 

CO2 Design optimization and formulation of fermentation media 6 

CO3 Operate Lab bench fermenter for production of a product. Determine 

the product yield obtained 
 

3, 5 

CO4 Identify, operate and analyse antigen antibody interactions with 

immunological techniques  

1,3,5 

CO5 Standardize and  implement methods used for laboratory diagnosis of 

viral infections 

3,5 

CO6 Organize a visit to a Virology facility and prepare a report.  6 

   

Title of the 

Course and 

Course Code 

Critical Reading of Primary Scientific Literature (Elective) 

(BTH4206) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Articulate classical and recent research publications from various 

relevant subjects such as genetics, animal and plant biotechnology, 

microbiology, biophysics. List the materials and methods used in the 

research article 

1,2 

CO2 Infer strengths and weaknesses of each experiment from the selected 

papers. 

2 



CO3 Identify how the authors interpreted the data and appraise the 

discussion presented. 

4,5 

CO4 Discuss, classical and recent research publications from various 
relevant subjects, new techniques and applications 

2 

CO5 Interpret and describe the data represented in the selected research 

paper. 

1,3 

CO6 Devise how to present data through a seminar, write scientific text 
and communicate research clearly 

6 

   

Title of the 

Course and 

Course Code 

 

Agricultural Biotechnology (Elective) (BTH4207) 
 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Describe the concept of agriculture biotechnology as a science.  1 

CO2 List the different types of molecular markers used in agriculture 

biotechnology and discuss the applications of molecular markers in 
identification and improvement of crop traits. Explain DNA 

barcoding and clonal fidelity for selection of elite traits in crops. 

1,2 

CO3 Outline the use of RNAi, gene knockoffs, site directed mutagenesis, 

insertional mutagenesis, Gene traps/ T-DNA insertion lines in the 
field of agri-biotechnology. Apply microarray profiling, SAGE, 

SNPs/variation, gene expression and transcript profiling, EST 

contigs, allele/gene mining, synteny and comparative genomics to 

select for the elite crop varieties. 

1,3 

CO4 Analyze and explain the importance of Eco-TILLING (Targeting 

induced local lesions in the genome), high-throughput genotyping 

techniques: Diversity Array Technology (DArTs), SNP and tiling 

arrays. Develop and design new strategies for crop improvement and 
transgenesis. 

2,4,6 

CO5 Recall definition and concept of plant pathology. Categorize different 

plant diseases on the basis of their origin (viral, bacterial, fungal 

diseases). Illustrate the role of enzymes, toxins, growth regulators in 

disease development. 

1,2,3 

CO6 Explain defence strategies of host plants – production of secondary 

metabolite, pr proteins, phytoalexins, elicitors. Evaluate the genetics 

of resistance, ‘R’ genes and the use of genetic engineering techniques 

for disease resistance. Devise new strategies to prevent spread of 
disease, to protect and conserve the economically important 

agricultural plants. 

2,5,6 

   

Title of the 

Course and 

Course Code 

Environmental Biotechnology (Elective) (BTH4208) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 
Bloom’s 

Cognitive 



level 

CO1 Specify the Global and regional threats to the environment. 6 

CO2 Illustrate the role of biotechnology in controlling pollutants of the 
environment. 

2,3 

CO3 Analyze the methods of environmental monitoring and sample 

analysis. 

4 

CO4 Describe the role of remote sensing in environmental monitoring 1 

CO5 Outline the concept of GIS and explain its application in 

environmental studies. 

3,4 

CO6 Determine the significance of EIA and EQAM.  Articulate 

environmental laws, policies, audits and ethics 

2,5 

   

Title of the 

Course and 

Course Code 

Microbial Genetics (Elective) (BTH4209) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Summarize the fundamentals of genetics. 2 

CO2 Explain natural gene transfer mechanisms in bacteria.  

 

4 

CO3 Illustrate gene mapping techniques. 3 

CO4 Describe molecular basis of phage life cycles and significance. 1 

CO5 Explain and justify yeast genetics as a eukaryotic model system. 4,5 

CO6 Specify the fungal model systems for genetic studies.  6 

   

Title of the 

Course and 

Course Code 

Clinical Research (Elective) (BTH4211) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Discuss and analyse the new drug development process and discuss 

regulatory and ethical requirements. 

2,4 

CO2 Design a basic protocol for the conduct of scientific enquiry and the 

interpretation of the data obtained.  

6 

CO3 Demonstrate competency in clinical methods, including accurately 

reporting observations, analysis and understand the clinical 

management practice. 

2,3 

CO4 Specify the principles of Pharmacovigilance. 5 

CO5 Describe and employ the drug regulatory affairs and ethical 

requirements. 

1,3 

CO6 Demonstrate critical thinking skills to improve employment 

opportunities. 

3 

   

Title of the  

Bioethics and Biosafety (Elective) (BTH4212) 
Number of 



Course and 

Course Code 

 Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Discuss the animal rights/welfare, the importance of Animal and 

Human ethical committees and their working.  Explain the 

importance of animal welfare rights 

1,4 

CO2 Describe the ethical aspects related to biological, biomedical, health 
care and biotechnology research. List the EPA act and rules, 

guidance documents, regulatory framework and mandates of – 

RCGM, GEAC, IBSC and other regulatory bodies.  

1 

CO3 Outline the importance of bioethics in health care patient 
confidentiality, informed consent, euthanasia, artificial reproductive 

technologies, prenatal diagnosis, genetic screening, gene therapy, 

transplantation. Articulate the Regulations (International /national) 

for animal and biomedical research; Human and animal 
experimentation 

1,2 

CO4 Infer and explain the need for accreditation for healthcare purposes 

and elaborate on its process. Discuss the Good Lab Practices.  

2,3,4 

CO5 Determine the biosafety aspects and assess the risks associated with 
products derived from biotechnology; and regulation of such 

products 

5 

CO6 Determine the importance of primary containment of biohazards. 

Compile various biosafety levels and explain the recommended 
biosafety levels for infectious agents and infected animals. 

4,5,6 

   

Title of the 

Course and 

Course Code 

Research Methodology (Elective) (BTH4213) 

Number of 

Credits : 04 

On completion of the course, the students will be able to: 

Bloom’s 

Cognitive 

level 

CO1 Describe various research methods like quantitative, qualitative and 

data collection and sampling methods. 

1 

CO2 Discuss various phases of scientific enquiry like problem 

identification, study and experimental design and data analysis. 

2 

CO3 Demonstrate how research is designed from building a hypothesis to 
data collection and designing controls. 

3 

CO4 Compare qualitative and quantitative research methods. 2,4,5 

CO5 Perform statistical tests for analyzing data. 6 

CO6 Apply and test various mathematical models for multivariate 

analysis. 

3,5 

 


