Department of Biotechnology

M.Sc. Biotechnology Program Qutcome Matrix

Required Courses

M.Sc. Biotechnology Course Program Qutcomes Semester: 01

and Foundational Research and Problem-Solving and Practical and Communication Ethical and Social Teamwork and Entrepreneurship Lifelong Learning Global and Indian Application of Career
Course Outcomes Knowledge Analytical Skills Critical Thinking P{zcénc?i;zlly Skills Responsibility Collaboration and Innovation Perspectives Biotechnology Readiness

Semester: 01
Microbiology and Virology
Identify and characterize X X X
microorganisms
Knowledge of microbial Growth Kinetics X X X X
Capabilities to analyze viral life cycles X X X
Biomolecules and Bioenergetics
Properties of biomolecules X X
Bioenergetics X X
Emerging trends in biomolecular research X
Inheritance Biology
Inheritance and genetic variations X X X
Basis of inheritance X X
Mendelian and non-Mendelian inheritance, X X
Skills in Biotechnology-I
Good Manufacturing Practice (GMP) X X X X
GMP standards X X X X
Regulatory guidelines of GMP X X X X
Techniques in Biotechnology
Advanced laboratory techniques X X X
To design and execute experiments X X X
Ethical safety in biotechnology X X X
Plant Biotechnology
Concept and Historical aspects of Plant X
Biotechnology
Plant tissue culture techniques X X X
Concept of vertical farming X X X X
Bioinformatics and Big Data Analysis
Data analysis skills using programming X X X X X X
Applying informatics tools X X X X
Big data management and cloud computing X X X
Biopharmaceutical Science
Concept of biopharmaceutical science X X X X
Competent in designing and conducting X X X X X X X
experiments related to biopharmaceuticals
Knowledge and skills required in X X X
pharmaceutical industry
Research methodology
Research Design and Planning X X X X X
Data Collection and Analysis X X X X X
Effective Communication: X X X X




Department of Biotechnology

M.Sc. Biotechnology Program Qutcome Matrix

Required Courses
and
Course Outcomes

M.Sc. Biotechnology Course Program Outcomes Semester: 02

Foundational
Knowledge

Research and
Analytical SKkills

Problem-Solving and
Critical Thinking

Practical and
Technical Proficiency

Communication
Skills

Ethical and Social
Responsibility

Teamwork and
Collaboration

Entrepreneurship
and Innovation

Lifelong Learning

Global and Indian
Perspectives

Application of
Biotechnology

Career
Readiness

Semester: 02

Immunology

Knowledge of Immune system

Immunological mechanism

Latest advancements in immunology
research

Enzyme Technology

Enzymes Classification &
Mechanisms

Enzyme as Biosensor

Molecular Biology

Ability to relate major molecular
processes and its regulation

DNA repair systems and its
importance

Ability to connect recombination
with evolution

Skills in Biotechnology II: IPR

Legal Framework of IPR

IPR in Biotech:

IPR Strategies

<

Cell and Developmental Biology

Studying cell development

Advanced techniques in
developmental biology

Designing developmental biology.
experiments

Genomic data Science

Understand Genomic Data Analysis

Develop Data Science Skills:

>

Apply Computational Techniques

Animal Biotechnology

Animal biotechnology and its
application

Principles and techniques of
transgenic animal

Biotechnological approaches to
animal breeding

Drug Design and Discovery

R & D in drug discovery

Knowledge about biopharmaceutical
industry




Department of Biotechnology

M.Sc. Biotechnology Program Qutcome Matrix

Required Courses
and
Course Outcomes

M.Sc. Biotechnology Course Program Outcomes Semester : 03

Foundational
Knowledge

Research and
Analytical Skills

Problem-Solving and
Critical Thinking

Practical and
Technical Proficiency

Communication
Skills

Ethical and Social
Responsibility

Teamwork and
Collaboration

Entrepreneurship
and Innovation

Lifelong Learning

Global and Indian
Perspectives

Application of
Biotechnology

Career Readiness

Semester : 03

Bioprocess Engineering

Principles of bioprocess engineering

>

Design of different bioreactors

>

Microbial kinetics and metabolics

Gene Expression and Genetic
Engineering

Role of enzymes and vectors in GE

Mechanism of gene expression

s

Gene cloning, protein expression and
purification

Bioinstrumentation

Biomolecule Purification tech.

Spectroscopic techniques

Biophysical and biochemical

Skills In Biotechnology II1

Preparing regulatory submissions

e

To prepare and submit regulatory
documents for the approval

To address ethical issues in
biotechnology

Plant Biotechnology-I1

Plant gene transfer method

Analysis of transgenic plants

Recent trends in Plant Biotech

Al and System Biology

Concepts of systems biology and Al

o

>

Al techniques to biological data

Interpretation biological data using
Al

Advance techniques in
Biotechnology

Vaccines and antibody engineering

Nanotechnology, nanomedicine

e

%A

Basics of tissue engineering

Entrepreneurship in Biotechnology

Biotechnology industry

e

e

To develop business plans

Skills in financial planning

Research Project Stage I

Literature survey of research topic

Design and plan experiments

Skill sets for microbial techniques




Department of Biotechnology

M.Sc. Biotechnology Program Qutcome Matrix

Required Courses
and
Course Outcomes

M.Sc. Biotechnology Course Program Outcomes Semester 04

Foundational
Knowledge

Research and
Analytical Skills

Problem-Solving
and Critical
Thinking

Practical and
Technical
Proficiency

Communication
Skills

Ethical and
Social
Responsibility

Teamwork and
Collaboration

Entrepreneurshi
p and
Innovation

Lifelong
Learning

Global and
Indian
Perspectives

Application of
Biotechnology

Career Readine

Semester:04

Industrial Biotechnology

Microbes as a resource for products

Different fermentation strategies.

=

=

Sustainability of Industrial
biotechnology.

Recombinant DNA Technology

Methodologies in cloning

Designing recombinant products.

<<

<[>

Techniques to DNA, RNA and proteins

editing.

Bioinformatics

Learning about Biological Databases

Genomics and Sequence Analysis

>

About proteomics

Environmental Biotechnology

Importance of microbial degradation

Various types of biotransformations

Animal Biotechnology II

Skills for animal cell culture,

o

Maintenance of cell lines

o

Principles of animal cloning

Synthetic Biology

Concept of Synthetic Biology

Tools in synthetic biology

Ethical considerations

Pharmaceutical Biotechnology

Biotech in pharmaceutical industry.

Pharmaceutical products

Formulation of biopharmaceuticals.

Research Project Stage 11

Evaluating any experimental data

Statistical and computational tools

Compilation, submission and
Presentation of results




