
B.Sc. Biotechnology

Semester I .

PAPER I-MICROBIOLOGY

Course objectives: To give students a generalized idea about microbiology its basic aspects
so that they can be able to relate them with their upcoming research projects in BSC and can
use microbes in their research purposes. Students will gain awareness about the microbes
present in the environment and their impact. Course will provide practical knowledge about
different types ofbacteria, virus and firngi found in environment.

Course outcomes: On completion of this course students will be able to

COl Recognise the contribution of major scientist in the development of microbiology and
will be understand and apply the principle of various types of Microscope and staining
techniques.

CO2 Identify and describe bacterial morphology and subcellular struch-ue including genetic
material and its endospore generation.

CO3 Understand the classification of microorganisms through Bergey's manual and describe
general characteristics and classification of viruses.

CO4 Students can and apply basic knowledge ofnutrients,required by different
microorganisms for their growth

PAPER 2-MACROMOLECULES

Course objectives: To make students aware and to give them the basic kr6wledge ofdifferent
macromolecules like nucleic acids protein which are the basis of existence ofthe cell.

Course outcomes: On completion of this course students will be able to

COl Describe the skucture and function of DNA and RNA in the cell

CO2 Understand the concept of Gene and describe the structure and function of chromatin.

CO3 Recognize the structure of amino acid and classifies them on the basis of
physicochemical propefties and comprehends the prirnary structure of the protein.

co4 Describe the three-dimensional structure ofproteins, including the significance of amino
acid R-groups and their impact on the three-dimensional structure ofproteins.



Semester II
PAPER I-MICROBIOLOGY A]\D CELL BIOLOGY

Course objectives: The objective of this course is to have a firm foundation in the

fundamentals of Cell Biology. Deep understanding of the advantages and hazards of the

microbiai rvorld. Advanceci knorvledge of growth and control microorganisms for w-ealth

production. This course will aid students to acquire skills and competency in microbiological
laboratory practices applicable to microbiological research or clinical methods, including
accurately reporting observations and aqalysis.

Course outcomes: On completion of this course students will be able to

CO1 Understanding of the different aspects of microbial growth and the concept ofpure
culture

CO2 Understand and apply the concept of microbial conhol and the mechanism ofcell
injury.

CO3 Identify and summarize the structure and function of eukaryotic sub-cellular structures.

CO4 Understand the structure and function ofPlant cell walls and cytoskeleton and can

reflect on the process in cell division. And the activity of muscle and nerve cell skucture.

PAPER 2-CELL CONSTITUENTS AI{D ENZYMOLOGY

Course objectives: The objective of this course is to familiarize students with the Biomolecules,

enz].nes, and related mechanisms through which they work. Upon successful completion of
this course, the student will learn, the major classes of enzymes and their functions in the cell.

The course also provides information pertaining to the role of the co-enz1rme cofactor in
enzyme-catalysed reactions, properties of enzyrnes, and regulation of biochemical pathways.

Differentiate between equilibrium and steady-state kinetics and analys-ed simple kinetic data

and estimate important parameters (Km. Vmax, etc).

Course outcomes: On completion of this course students will be able to

COI Define and classifu carbohydrates and understand the structure and function of different
polysaccharides.

CO2 Understand and illustrate the structure of lipids and their function in biology.

CO3 Understand and describe the terminology and concepts related to enzymology.

CO4 Explain the phenomenon behind enzyme assay and derive the kinetic equations related

to enzymes.



Semester ITI

PAPER 1- METABOLISM

Course objectives: To acquaint students with the concept ofbioenergetics and various
metabolic processes taking place inside the human body. .
Course outcomes: On completion of this course students will be able to

COl Comprehend the concept of bioenergetics, various terminologies related to it and the
concept ofhigh-energy molecules and bonds

CO2 Develop an understanding of various metabolisms in cell

CO3 They will know the formation and the breakdown of different biomolecules and the
places where it took place

CO4 Various physiological and pathological aspects ofbyproducts of metabolic pathways
and their regulations relate with various industrial processes.

PAPER II _BIOPHYSICAL TECHNIQUES

Course objectives: The objective is to enrich students' knowledge about various techniques
used in biological research and also their implementation in various fields ofresearch.

Course outcomes: On completion of this course students will be able to

COI Understand and illustrate the principle and functioning behind spectrophotometry.

CO2 Enumerate the application ofUB -Vis spectrophotometry and comprehend principles of
other soectrometric methods.

CO3 Understand and illustrate the principle and functioning behind Chromatggraphy.

CO4 Distinguish between different tlpes of chromatography techniques.



Semester IV

PAPERI-IMMUNOLOGY

Course objectives: The objective of this course is to familiarize students with the Immune
system, hypersensitivity and vaccination, Immune Effector Mechanisms, hybridoma
technology, and various Immunotechniques and immunodiagnosis. The course will provide
technical knowledge as to how <iifferent diseases are caused and various responses mediated
by living cells to combat pathogen attacks. The course will provide a sound knowledge ofhow
the immune system deals with various pathogens, different processes and cell types involved
in prevention of disease. Along with this the students will become aware about concept,
synthesis and action mechanism ofvaccines.

Course outcomes: On completion of this course students will be able to

COl Understand and explain immune system, properties of immune system, tlpes of
immunity, pathways of complement systems

CO2 Know the concept ofantigen, antigenic determinants, hapten, and factors affecting
antigenicity in various diseases.

CO3 Know immunoglobulin, structure, types, and functions and can apply the concept of
Hypersensitivity and vaccination while observing the different diseased situations

CO4 Perform various immunological tecf,iques.

PAPER II -BIOSTATISTICS AND BIOPHYSICAL TECHNIQUES
Course objectives: The objective is to enrich students' knowledge about various techniques
used in biological research and also their implementation in various fields ofresearch. At the
end of this course, students would be able to understand the principle, working, maintenance,
and calibrations of bioanalytical tools and techniques for industrial and reslLarch purposes.

Course outcomes: On completion of this course students will be able to

CO 1 Students will know and apply the concept of electrophoretic mobility, migation of ions
in an electric field various type of electrophoretic techniques, their procedure, principle, and
applications

CO2 Students will use detection and recovery methods ofvarious macromolecules by
electrophoretic methods by knowing their advantages and limitations.

CO3 Students will have an insight into the isotopic tracer tecbnique and centrifugation their
uses, different isotopes and their use in radiology, limitations and principle oftracer
technique, limitations and application pafi of it, scintillation counters and can relate them
with various tests performed during diagrnsis ofvarious disease like cancer.

CO4 Students will apply the basic concept ofbiostatistics for various research purposes.



/

Semester V

PAPER I - MOLECI]LAR BIOLOGY

Course objectives: To acquaint the students with basic and advanced knowledge of
molecular biology.

Course outcomes: On completion of this course studenls will be able to

CO1 Understand and comprehend molecular biological prbcesses Iike DNA replication and

summarize the experiment proving its semiconservative nature.\

CO2 Illuskate the concept of mutation and DNA repair

CO3 Recall the steps and factors involved in the enzymatic synthesis of RNA

CO4 Describe the details oftranscription termination, the concept ofreverse transcription and

regulation of prokaryotic transcription.

PAPERI - MOLECULARBIOLOGY rDNA TECIINOLOGY

Course objectives: To make the students familiar with the kanslation machinery and concept
of rDNA technology and their application in advanced research.

Course outcomes: On completion of this course students will be able to

CO1 Explain the concept ofgenetic code, decoding system, codon-anticodon interactions,
selection of initiation codons.

CO2 Explain the concept of Initiation, elongation, termination, and also the regulation of
translation

CO3 Students can give an introduction to IDNA technology, the basics of g€netic
engineering, various enz),mes, the concept of different vectors and their applications and can
apply them flrther.

CO4 Apply the concept ofPCR, its applications, general features ofexpression vectors-
advantages and problems, and various applications of r-DNA technology while performing
experiments in r-DNA technology.



Semester VI
PAPERI - APPLICATTONS OF BIOTECHNOLOGY

Course objectives: To give insight and advanced leaming ofthe application of
Biotechnology in research development in various fields.

Course outcomes: On completion of this course students will be able to

COI Understand the process of water and waste water treatrnent process and able to define
and describe the concept ofbiodegradation, biodeterioration and biotransformation.

CO2 Understand the concept ofxenobiotic and recalcitrant compounds and reflect on
assessment of water and wastewater quality.

CO3 Comprehend the basic principles of Industrial Biotechnology

CO4 Comprehend the basic principles ofFood Biotechnology

PAPER II-PLAINT AI\D ANIMAL BIOTECIINOLOGY

Course objectives: To make students aware of various tissue cultwe techniques and their
application in biotechnology for cornmercial purposes. To acquaint students with applications
of genetic engineering like transgenic plants, animals. The cowse will provide complete
exposure to how plant and animal cells are isolated, cultured, and genetically manipulated in
thE laboratory. Also, the course will provide information hoe cell suspension cultures can be
utilized for molecular farming for commercially synthesizing products such as vaccines,
hormones, proteins, enzlmes, etc

Course outcomes: On completion of this course students will be able to

COl Describe and compare different plant tissue culture techniques. I
CO2 Describe different plant biotechnology techniques and justiry their application.

CO3 Describe and compare different Animal Cell culture techniques and laboratory
management.

CO4 Describe different Animal biotechnology techniques and justift their application.
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