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COURSE- CELL BIOLOGY AND GENETICS 

 
COURSE – BIOLOGICAL CHEMISTRY 

CO1 Remember: Upon completion of this course, students will demonstrate a 
comprehensive understanding of advanced principles and theories in 
biological chemistry, including the molecular structure and function of 

biomolecules, enzymatic mechanisms, and metabolic pathways. 

CO2 Understand: Students will be able to analyze and interpret complex 

biochemical data, integrating knowledge from literature and research 
articles, showcasing an in-depth comprehension of biochemical processes 

at the molecular level. 

CO3 Apply: Upon completion, students will apply advanced concepts in 

biological chemistry to design experiments, propose novel assays, 
evaluate the impact of molecular modifications on cellular processes, 
demonstrating the ability to apply theoretical knowledge to address 

research challenges. 

CO4 Analyze: Students will critically analyze experimental data, biochemical 

pathways, molecular interactions, evaluating the significance of findings, 
identifying limitations, proposing alternative approaches, showcasing a 

high level of analytical skills in biological chemistry. 

CO5 Evaluate: By the end of the course, students will synthesize information 

from diverse areas within biological chemistry to design and present an 
original research proposal, integrating concepts and methodologies to 
contribute to the advancement of knowledge in the field. 

CO1 Remember: Upon completion of this course, students will demonstrate an 
advanced understanding of current theories, principles, and emerging 

concepts in cell biology and genetics, encompassing recent advancements 
in cellular signaling pathways. 

CO2 Understand:  Students will be able to critically interpret and evaluate 
complex scientific literature in cell biology and genetics, demonstrating an 

in-depth comprehension of experimental methodologies, data 
interpretation, and the ability to synthesize information from diverse 
sources. 

CO3 Apply: Upon completion, students will apply advanced concepts in cell 
biology and genetics to design experiments, propose hypotheses, and 

develop novel methodologies, showcasing the ability to apply theoretical 
knowledge to address cutting-edge research questions. 

CO4 Analyze: Students will critically analyze experimental data, genetic 
patterns, and cellular processes, evaluating the significance of findings, 
identifying limitations, and proposing alternative interpretations, 

demonstrating a high level of analytical skills in the field. 

CO5 Evaluate:  By the end of the course, students will synthesize information 

from diverse research areas within cell biology, genetics to formulate and 
present an original research proposal, integrating concepts and 

methodologies to contribute to the advancement of knowledge in the 
respective fields. 



COURSE - MICROBIOLOGY 

CO1 Remember: Upon completion of this course, students will demonstrate an 
advanced understanding of the principles, theories, and recent 
advancements in microbiology, including the diversity of microorganisms, 

microbial physiology, and the molecular mechanisms of pathogenesis. 

CO2 Understand: Students will critically interpret and evaluate current scientific 

literature in microbiology, demonstrating an in-depth comprehension of 
experimental methodologies, data interpretation, and the ability to 

synthesize information from diverse microbial research areas. 

CO3 Apply: Upon completion, students will apply advanced concepts in 

microbiology to design experiments, propose hypotheses, and develop 
innovative methodologies, showcasing the ability to apply theoretical 
knowledge to address complex research questions. 

CO4 Analyze: Students will critically analyze experimental data, microbial 
interactions, and genetic information, evaluating the significance of 

findings, identifying limitations, and proposing alternative approaches, 
demonstrating a high level of analytical skills in microbiology. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse research areas within microbiology to design and present an 

original research proposal, integrating concepts and methodologies to 
contribute to the advancement of knowledge in the field. 

 

COURSE- STATISTICS, LABORATORY MANAGEMENT & SAFETY, 

ENTREPRENEURSHIP 

CO1 Remember: Upon completion of this course, students will demonstrate a 
comprehensive understanding of statistical methods applicable to scientific 

research, laboratory management principles, safety protocols, and 
fundamental concepts in entrepreneurship for the successful establishment 
and management of a scientific enterprise. 

CO2 Understand: Students will be able to interpret and critically evaluate 
statistical analyses, laboratory protocols, and entrepreneurship strategies, 

demonstrating an in-depth comprehension of how these concepts 
interconnect and contribute to the overall success of a scientific venture. 

CO3 Apply: Upon completion, students will apply statistical methods to analyze 
experimental data, implement effective laboratory management practices, 

and formulate business plans for entrepreneurial ventures, showcasing the 
ability to apply theoretical knowledge to practical scenarios. 

CO4 Analyze: Students will critically analyze statistical outcomes, laboratory 
processes, and entrepreneurial case studies, evaluating the significance of 
findings, identifying potential areas for improvement, and proposing data-

driven strategies for both laboratory optimization and business success. 

CO5 Evaluate: By the end of the course, students will synthesize information 

from diverse areas including statistics, laboratory management, and 
entrepreneurship to design and present a comprehensive business plan for 

a scientific enterprise, integrating concepts and methodologies to 
contribute to the development of a successful venture. 

 

 

 



COURSE- MOLECULAR BIOLOGY – THE GENOME 

CO1 Remember: Upon completion of this course, students will demonstrate a 
sophisticated understanding of the structure, organization, and function of 
genomes, including the latest advancements in molecular biology 

techniques and technologies. 

CO2 Understand: Students will critically interpret and evaluate current 

literature on genomic research, demonstrating an in-depth comprehension 
of experimental methodologies, data interpretation, and the ability to 

synthesize information from diverse areas within molecular biology. 

CO3 Apply: Upon completion, students will apply advanced molecular biology 

concepts to design experiments, propose hypotheses, and employ cutting-
edge genomic technologies, showcasing the ability to apply theoretical 
knowledge to address complex research questions. 

CO4 Analyze: Students will critically analyze genomic data, interpret molecular 
interactions, and evaluate the significance of findings, identifying 

limitations and proposing alternative approaches, demonstrating a high 
level of analytical skills in the context of molecular biology. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse genomic research areas to design and present an original 

research proposal, integrating concepts and methodologies to contribute 
to the advancement of knowledge in the field. 

 

COURSE – MOLECULAR BIOLOGY – GENES TO PROTEINS 

CO1 Remember: Upon completion of this course, students will demonstrate an 
advanced understanding of the molecular processes underlying gene 
expression, including transcription, translation, and post-translational 

modifications, and the regulatory mechanisms controlling these processes. 

CO2 Understand: Students will critically interpret and evaluate current 

literature on gene expression, demonstrating an in-depth comprehension 
of experimental methodologies, molecular techniques, and the ability to 

synthesize information from diverse areas within molecular biology. 

CO3 Apply: Upon completion, students will apply advanced molecular biology 

concepts to design experiments, propose hypotheses, and manipulate 
gene expression, showcasing the ability to apply theoretical knowledge to 
address complex research questions related to gene regulation. 

CO4 Analyze: Students will critically analyze experimental data related to gene 
expression, interpret regulatory networks, and evaluate the significance of 

findings, identifying limitations and proposing alternative approaches, 
demonstrating a high level of analytical skills in molecular biology. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse molecular biology research areas to design and present an 

original research proposal, integrating concepts and methodologies to 
contribute to the advancement of knowledge in the field of genes to 
proteins. 

 

 

 

 



COURSE -IMMUNOLOGY 

CO1 Remember: Upon completion of this course, students will demonstrate an 
advanced understanding of the principles and theories underlying 
immunology, including the molecular and cellular components of the 

immune system, immune response mechanisms, and immunological 
memory. 

CO2 Understand: Students will critically interpret and evaluate current 
literature in immunology, demonstrating an in-depth comprehension of 

experimental methodologies, data interpretation, and the ability to 
synthesize information from diverse areas within the field. 

CO3 Apply: Upon completion, students will apply advanced immunology 
concepts to design experiments, propose hypotheses, and analyze immune 
responses in various contexts, showcasing the ability to apply theoretical 

knowledge to address complex research questions. 

CO4 Analyze: Students will critically analyze experimental data related to 

immune responses, interpret immunological pathways, and evaluate the 
significance of findings, identifying limitations and proposing alternative 

approaches, demonstrating a high level of analytical skills in immunology. 

CO5 Evaluate: By the end of the course, students will synthesize information 

from diverse immunology research areas to design and present an original 
research proposal, integrating concepts and methodologies to contribute 
to the advancement of knowledge in the field. 

 

COURSE – MICROBIAL TECHNOLOGY 

CO1 Remember: Upon completion of this course, students will demonstrate a 
comprehensive understanding of the principles and theories of microbial 

technology, including the diversity of microorganisms, their metabolic 
capabilities, and their applications in biotechnological processes. 

CO2 Understand: Students will critically interpret and evaluate current 
literature in microbial technology, demonstrating an in-depth 

comprehension of experimental methodologies, data interpretation, and 
the ability to synthesize information from diverse areas within the field. 

CO3 Apply: Upon completion, students will apply advanced microbial 
technology concepts to design experiments, propose hypotheses, and 
optimize biotechnological processes, showcasing the ability to apply 

theoretical knowledge to address complex challenges in microbial 
applications. 

CO4 Analyze: Students will critically analyze experimental data related to 
microbial technology, evaluate the efficiency of microbial processes, and 

propose improvements, identifying limitations and applying advanced 
analytical skills in the context of microbial biotechnology. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse microbial technology research areas to design and present an 
original research proposal, integrating concepts and methodologies to 

contribute to the advancement of knowledge in the field. 

 

 

 



COURSE – RECOMBINANT DNA TECHNOLOGY 

CO1 Remember: Upon completion of this course, students will demonstrate a 
sophisticated understanding of the principles and techniques of 
recombinant DNA technology, including gene cloning, and genetic 

engineering methodologies. 

CO2 Understand: Students will critically interpret and evaluate current 

literature in recombinant DNA technology, demonstrating an in-depth 
comprehension of experimental methodologies, data interpretation, and 

the ability to synthesize information from diverse areas within the field. 

CO3 Apply: Upon completion, students will apply advanced recombinant DNA 

technology concepts to design experiments, propose hypotheses, and 
engineer genetic constructs, showcasing the ability to apply theoretical 
knowledge to address complex challenges in genetic manipulation. 

CO4 Analyze: Students will critically analyze experimental data related to 
recombinant DNA technology, assess the efficiency of genetic 

manipulations, and propose improvements, identifying limitations and 
applying advanced analytical skills in the context of genetic engineering. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse recombinant DNA technology research areas to design and 

present an original research proposal, integrating concepts and 
methodologies to contribute to the advancement of knowledge in the field. 

 

COURSE – BIOINFORMATICS AND ITS APPLICATIONS 

CO1 Remember: Upon completion of this course, students will demonstrate a 
comprehensive understanding of the principles and theories of 
bioinformatics, including sequence analysis, structural bioinformatics, and 

systems biology. 

CO2 Understand: Students will critically interpret and evaluate current 

literature in bioinformatics, demonstrating an in-depth comprehension of 
computational methodologies, algorithmic approaches, and the ability to 

synthesize information from diverse areas within the field. 

CO3 Apply: Upon completion, students will apply advanced bioinformatics 

concepts to analyze biological data, propose hypotheses, and use 
computational tools for solving complex biological problems, showcasing 
the ability to apply theoretical knowledge to practical scenarios. 

CO4 Analyze: Students will critically analyze bioinformatics data, assess the 
accuracy of computational predictions, and propose improvements, 

identifying limitations and applying advanced analytical skills in the 
context of bioinformatics applications. 

CO5 Evaluate: By the end of the course, students will synthesize information 
from diverse bioinformatics research areas to design and present an 

original research proposal, integrating concepts and methodologies to 
contribute to the advancement of knowledge in the field. 

 

 

 

 



COURSE – ADVANCES IN PLANT BIOTECHNOLOGY 

CO1 Remember: Students will recall and summarize the latest advances in 
plant biotechnology, including breakthroughs in genetic modification, 
genome editing techniques, and innovative methods for crop 

improvement, demonstrating a deep understanding of contemporary 
developments in the field. 

CO2 Understand: Students will demonstrate a comprehensive understanding of 
the underlying principles and mechanisms of advanced plant 

biotechnological techniques. They will explain the molecular and cellular 
processes involved in cutting-edge methods, such as CRISPR-Cas9-
mediated genome editing and RNA interference. 

CO3 Apply: Students will apply advanced plant biotechnological techniques in 
experimental settings. They will design and implement experiments 

utilizing state-of-the-art methods for plant transformation, gene 
expression regulation, and other cutting-edge technologies, showcasing 

their ability to integrate theoretical knowledge into practical applications. 

CO4 Analyze: Students will critically analyze scientific literature and 

experimental data related to advanced plant biotechnology. They will 
evaluate the outcomes of recent studies, assess the strengths and 
limitations of various methodologies, and analyze the potential 

implications of these advances in plant science. 

CO5 Evaluate: Students will evaluate the ethical considerations, regulatory 

frameworks, and societal impacts of advanced plant biotechnology. They 
will critically assess the potential risks and benefits associated with 

emerging technologies, make informed judgments about their applications, 
and consider the broader implications for agriculture and the environment. 

COURSE – PROTEIN ENGINEERING 

CO1 Remember: Students will recall and articulate fundamental concepts in 
protein engineering, including the principles of protein structure, function, 

and the various methods used for protein design and modification, 
demonstrating a deep understanding of the foundational aspects of the 
field. 

CO2 Understand: Students will demonstrate a comprehensive understanding of 
the principles and theories underlying protein engineering. They will 

explain the structural basis of protein function, the dynamics of protein 
interactions, and the molecular mechanisms involved in protein design and 

optimization. 

CO3 Apply: Students will apply advanced protein engineering techniques to 

design and modify proteins for specific functions. They will be proficient in 
using computational methods, site-directed mutagenesis, and other 
experimental approaches to engineer proteins with desired properties and 

functionalities. 

CO4 Analyze: Students will critically analyze experimental data and scientific 

literature related to protein engineering. They will interpret results from 
protein design experiments, assess the impact of specific modifications on 

protein structure and function, and analyze the limitations and possibilities 
of various protein engineering strategies. 

CO5 Evaluate: Students will evaluate the potential applications and limitations 
of protein engineering in biotechnology, medicine, and other fields. They 
will critically assess the ethical considerations associated with engineered 

proteins, evaluate the success of engineered proteins in specific 
applications, and make informed judgments about the future directions of 

protein engineering research. 



COURSE – MEDICAL BIOTECHNOLOGY 

CO1 Remember: Students will recall and articulate foundational concepts in 
medical biotechnology, including advanced techniques in molecular 
diagnostics, genetic engineering, and biopharmaceutical production, 

demonstrating a deep understanding of the theoretical aspects of medical 
biotechnology. 

CO2 Understand: Students will demonstrate a comprehensive understanding of 
the molecular and cellular processes underlying medical biotechnological 

applications. They will explain the principles of personalized medicine, 
molecular imaging, and the mechanisms of action of biopharmaceuticals. 

CO3 Apply: Students will apply advanced medical biotechnological techniques 
to address clinical challenges. They will design experiments, interpret 
diagnostic results, and develop strategies for the production of therapeutic 

proteins, showcasing their ability to apply theoretical knowledge to 
practical medical applications. 

CO4 Analyze: Students will critically analyze experimental data and scientific 
literature related to medical biotechnology. They will interpret results from 

molecular diagnostics, assess the efficacy of gene therapies, and analyze 
the impact of biopharmaceuticals on disease treatment and prevention. 

CO5 Evaluate: Students will evaluate the ethical, regulatory, and societal 
implications of medical biotechnological advancements. They will critically 
assess the potential risks and benefits associated with personalized 

medicine, evaluate the impact of genetic testing, and make informed 
judgments about the adoption of medical biotechnological strategies in 

healthcare. 

 


