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L. Preamble-

Under the academic and research development progeamme, the Departiment of 1ife Seienes
was established in the main residential campus of Chhatrapati: Shaho T Nahineag Univeraity
(formerly  Kanpur University), Kanpur in year 1983 o wmpart and  promote malti gl
interdisciplinary higher education in 1 jfe Scienees by utilizing the modemn concepts of tencling
and research at bachelors, masters and doctoral lovel Lile setences tw the seientific study of living
things, including plants, animals, humans and microorganisms like bacterin. Those poraing
carcers in the life sciences typically have deprees in biology, ccolopy, envitonmental science, fife
science or a related subject like chemistry. Careers in the life sciences are diverse and one cin
apply to many industrics. For example, these scientists may work in different sectors ne

Biomedical Scientist: - Biomedical scientists examine medical samples, for example, of blood and
tissue, helping doctors to diagnose and treat diseases. Fhey use their knowledpe and test results (o
advice and support doctors and other medical staff.

Research dssistant: - A vescarch assistant is a rescarcher cmployed, oflen on atemporry contrnet,
by a university or a research institute, for the purpose ol assisting in academic research, Resench
assistants are not independent and not dircetly responsible for the outcome of the research and e
responsible to a supervisor or principal investigator,

Biotechnologist: - Biotechnologists combine biology, the scicnee of living things, with technology.
They research and develop the use of biology to solve problems in arcas such ns health care, the
pharmaceutical and chemical industries, agriculture, food production and environmental
protection

Biochemist: - Biochemists study the chemistry of life. They investigate life's processes af the level
of molecules, using their knowledge to identify and solve biological problems. They rescarch and
develop new products and processes to benefit a wide range ol areas, including food processing,
pharmaceuticals, health care and agriculture.

Computational Biologist: - Computational biology involves the development and application of
data-analytical and theoretical methods, mathematical modelling and computational simulation
techniques to the study of biological, behavioral, and social systems. The ficld is broadly defined
and includes foundations in computer science, applicd mathematics, animation, statistics,
biochemistry, chemistry, biophysics, molecular biology, genetics, genomics, ceolopy, evolution,
anatomy, neuroscience, and visualization

Microbiologist: - Microbiologists study the biology and chemistry of microbes, They apply their
knowledge to solve problems in arcas like agriculture, food production, the water industry,
medicine and pharmaceuticals, and to manage and proteet the environment.

Clinical Research Associate: - Clinical rescarch associates organize and run trials to test the safety
of new medicines and to see if they work well. They choose and set up sites where tests take place,
supervise trials and monitor the quality of data from the trials.

Industrial Pharmacist: - Industrial pharmacists are involved in the discovery and development off
safe, effective drugs and medicines. They can work at any stage of the process, including rescarch,
development, clinical trials, oversecing production, quality testing, marketing and applying to have
the drug legally registered.

1. Learning Outcomes based approach to Curriculum Planning:
The learning outcomes based curriculum framework for MSc Life Sciences defines understanding,
and knowledge of the subject as well as the technical and practical aspects such as students
graduating in Life Sciences demonstrate the requisite skills required to function as a competent
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biologist after acquiring the degree. The curriculum developed, teaching —learning outcomes and
the assessment strategies are such that the students are able to apply their knowledge and training
of different aspects of cutting edge research and technology to solve the biological problems for
human welfares.

2. Postgraduate Attributes in Life Sciences:

e Develop highly skilled and knowledgeable members of the society that can use their enhancements
for solving real life problems.

e Develop outlook and attitude, develop the current skills and abilities, and learn new capabilities to
contribute as global citizens.

° Develop a research oriented, problem and critical thinking outlook towards to different problems and
have ability to think through in out of box innovative manner using skills and training imparted to
them. ’

o Enhance student’s academic career of the students, increase their employability, and train them as
entrepreneurs.

o Enhance abilities to develop a positive approach and requisite soft skills, socialisticapproach. team
contributors and leadership qualities for successful career and personal life choices.

e Provide highly skilled and knowledgeable human resources for all domains of scientific quasts such
as agricultural sector, food industry, dairy industry, medical and paramedical field,pharmaceutical,
space research and research institutes.

3. Vision Statement of MSc program

Our vision is to become global leader in the field of Biological Sciences and to create excellence
in research, promote innovation and encourage entrepreneurial activity and disseminating
knowledge by providing inspirational learning to produce professional leaders for serving the
society.

4. Mission Statement

The mission of the Life Sciences programme is to provide:
1. A learning environment that encourages post graduate student about holistic biology and the its
applications in different fields of science

2. Fundamental research training for students who will become future leaders in science, medicine, and
industry;

3. Create awareness about the significance and scope of Life Sciences amongst students and local and

global citizens through rescarch, awareness programs, conferences, seminar organizations.
4. Conduct research that advances the frontiers of knowledge in the field of Life Sciences.

5. Programme Outcome:

The aim and objectives of the Life Sciences program essentially focus todevelop skills of student for a
successful career.
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PO.1: Domain knowledge: Demonstrate knowledge of basic concepts, principles and applications of the
specific science discipline.

PO.2: Resource Utilization: Cultivate the skills to acquire and use appropriate learning resources
including library, e-learning resources, and ICT tools to enhance knowledge base and stay abreast of
recent developments.

PO.3: Analytical and Technical Skills: Ability to handle/use appropriate tools/techniques/equipment with
an understanding of the standard operating procedures, safety aspects/limitations.

PO.4: Critical thinking and Problem solving: Identify and critically analyze pertinent problems in the
relevant discipline using appropriate tools and techniques as well as approaches to arrive at viable
conclusions/solutions.

PO.5: Project Management: Demonstrate knowledge and scientific understanding to identify research
problems, design experiments, use appropriate methodologies, analyze and interpret data and provide
solutions. Exhibit organizational skills and the ability to manage time and resources.

PO:6: Individual and team work: Exhibit the potential to effectively accomplish tasks independently and
as a member or leader in diverse teams, and in multidisciplinary settings.

PO.7: Effective Communication: Communicate effectively in spoken and written form as well as through
electronic media with the scientific community as well as with society at large. Demonstrate the ability to
write dissertations, reports, make effective presentations and documentation.

PO.8: Environment and Society: Analyze the impact of scientific and technological advances on the
environment and society and the need for sustainable development.

PO.9: Ethics: Commitment to professional ethics and responsibilities.

PO.10 Life-long learning: Ability to engage in life-long learning in the context of the rapid developments
in the discipline.

6. Programme Specific Outcomes:

PSO.1 To demonstrate competency in factual content and interpretation of the major biological
concept areas of cell and molecular biology, genetics, organismal biology, and evolution and
ecology etc.

PS0.2 To demonstrate the ability to identify significant biological research questions, develop
research protocols, and properly analyze research questions through the use of the scientific
methods.

PS0.3 To enhance analytical and quantitative skills and demonstrate an understanding of basic
computational and statistical techniques in the field of Life Sciences.

PSO0.4 To define and demonstrate utility of basic laboratory skills in the animal and plant biology
research with ethics.

PSO.5 They are trained to operate advance and sophisticated instruments that help quantify and
analyze the computer generated data hence develop employability skills.

PS0.6 Communicate deep biological concepts through effective written and oral presentation.
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STRUCTURE OF SYLLABUS FOR THE
PROGRAM: M.Sc., SUBJECT: LIFE SCIENCES

CHHATRAPATI SHAHU JI MAHARAJ UNIVERSITY, KANPUR

Syllabus Developed by

Name of BoS Convenor / BoS

Designation Department College/University
Member
Prof S K Awasthi Dean, Faculty of | Life Sciences & [ CSIM University Kanpur
Life Sciences Biotechnology
Prof. Nand Lal Professor, Head & | Life Sciences & | CSIM University Kanpur
Convenor Biotechnology
Prof. Neelam Pathak External Expert Biochemistry RMLAU, Ayodhaya
Prof. Ram Narain External Expert Biotechnology VBS Purvanchal
University, Jaunpur
Prof. B N Mishra External Expert Biotechnology Instt. Of Engineering
&Technology, Lucknow
Prof. Varsha Gupta Professor Life Sciences & [ CSIM University Kanpur
Biotechnology
Prof. Rolee Sharma Professor Life Sciences & | CSIM University Kanpur
Biotechnology
Dr. Shilpa Deshpande Kaistha Associate Life Sciences & | CSIM University Kanpur
) Professor Biotechnology
I YEAR / Is" SEM
COURSE TYPE COURSE TITLE MIN CIA | ESE MAX.
CODE CREDITS MARKS
L010701T CORE Biochemistry 4 25 75 100
L010702T CORE Microbiology 4 25 75 100
L010703T CORE Cell Biology 4 25 75 100
L010704T CORE Genetics 4 25 75 100
Physiology of Exercise
EL'I\EACI"I\'JI(\)/FE{* Drug Delivery System 4 25 75 100
Indian Ethos and Values
LO10705P | PRACTICAL | Life Sciences Practicals-1 4 25 75 100
Research project
TOTAL 24 600
I YEAR / lIv> SEM
L010801T CORE Molecular Biology 4 25 75 100
L010802T CORE Immunology and Immunotechnology 4 25 75 100
L010803T CORE Bio Physics and Structural Biology 4 25 75 100
L010804T Animal Physiology
10108057 | S-E"VE [plant and Microbial Physiology 41| 75| 100
LO10806P | PRACTICAL | Life Sciences Practicals-2 4 25 75 100
LO10807R Research project 8 25 75 100
TOTAL 28 600
II* YEAR / llI*° SEM
L010901T CORE Developmental Biology 4 25
L010902T CORE Computational Biology Bioinformatics and Biostatistics 4 25
LO10903T | ELECTIVE | Molecular Genetics & Genetic Engineering
L010904T | (ANY Molecular Cancer Biology
L010905T | FOUR) Neurophysiology 4 25
L010906T Enzymology and Enzyme Technology 4 25
L010907T Pluripotent Stem Cells & Reprodugtion /") 4 25




CHHATRAPATI SHAHU JI MAHARAJ UNIVERSITY, KANPUR

STRUCTURE OF SYLLABUS FOR THE
PROGRAM: M.Sc., SUBJECT: LIFE SCIENCES

L010908T Ecology & Biodiversity 4 25 75 100
L010909T Redox Biology
Dissertation
TOTAL 24 600
I YEAR / IV™ SEM
10110017 Neural and Behavioural Biology 4 25 | 75 100
10110027 Plant Biotechnology 4 25 75 100
L011003T |ELECTIVE Molecular Parasitology 4 25 | 75 100
L011004T | (ANY Radiation Biology 4 25 | 75 100
L011005T | FOUR) Microbial Biotechnology 4 25 | 75 100
10110067 Nano-Biotechnology 4 25 | 75 100
L011007T Hormone Action & Metabolic Disorder 4 25 75 100
L011008R Dissertation 8 25 75 100
TOTAL 24 500
GRAND TOTAL 100 2300

1. *A MINOR ELECTIVE FROM OTHER FACULTY SHALL BE CHOSEN IN 15" YEAR (EITHER Ist / lind
SEMESTER) AS PER AVAILABILITY.

2. In both years of PG program, there will be a Research Project or equivalently a research-
oriented Dissertation as per guidelines issued earlier and will be of 4 credit (4 hr/week),
in each semester. The student shall submit a report/dissertation for evaluation at the
end of the year, which will be therefore of 8 credits and 100 marks

3. Research project can be done in form of Internship/Survey/Field work/Research project/
Industrial training, and a report/dissertation shall be submitted that shall be evaluated
via seminar/presentation and viva voce.

4. The student straight away will be awarded 25 marks if he publishes a research paper on

the topic of Research Project or Dissertation. @/ M




M.Sc. Life Sciences Course - Structure (As per NEP 2020)

M.Sc. Semester - I ' Total Marks: 600
All Compulsory Courses
S.No.| Course | TYPE Course Title Marks | CIA | ESE | Credits
Code
1 L010701T | CORE Biochemistry 100 25 | 75 4
2 L010702T | CORE Microbiology 100 25 | 75 4
3 L010703T | CORE Cell Biology 100 25 |75 4
4 L010704T | CORE Genetics 100 25 | 75 4
5 L010705P | PRACTICAL Life Sciences Practical’s 100 25 | 75 &
Minor elective Paper (from other Faculty)
S.No. | Couse TYPE Course Title Marks CIA | ESE | Credits
Code :
1 MINOR Open Elective - Physiology of 100 25 | 75 4
ELECTIVE | Exercise/Drug Delivery System
/Indian Ethos and Value
 Guiisseannanitinvasniieiviens

Research Project -

Total Credits: 24

M.Sc. Semester - I Total Marks: 600
Compulsory Courses
S.No. | Course TYPE Course Title Marks | CIA | ESE | Credits
Code
1 L010801T | CORE Molecular Biology 100 25 | 75 4
2 L010802T | CORE Immunology and ' 100 25 | 75 4
Immunotechnology
3 L010803T | CORE Bio Physics and Structural 100 25 | 75 4
Biology

Optional courses (any one)

4 1.010804T | ELECTIVE Animal Physiology 100 25 | 75 | 4
OR [
L010805T | ELECTIVE | Plantand Microbial Physiolopy | 100 | 25 | 75 | 4
5 LO10806P | PRACTICAL | Life Sciences Practical’s 100 25 | 75 | 4
LO10807R Research Project - 100 25 | 75 8
— 7 - - 'I'(;t;ll Credits: 28
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M.Sc. Semester - 111 Total Marks: 60
Compulsory Courses

' SNo. | Course TYPE Course Title Marks | CIA | ESE | Credits
! Code '
E L010901T | CORE Developmental Biology 100 25 175 4
{
2 L010902T | CORE Computational Biology, . 100 25 |75 4
Bioinformatics and Biostatistics
Optional (Any Four Papers) '
3 LO10903T | CORE Molecular Genetics and Genetic 100 25 | 75 4
Engineering
4 L010904T | CORE Molecular Cancer Biology 100 25 | 75 4
5 L010905T | CORE Neurophysiology 100 25 | 75 4
6 L010906T | CORE Enzymology and Enzyme 100 25 | 75 4
Technology
7 | L010907T | CORE Pluripotent Stem Cells and 100 25 | 75 4
Reproduction
8 L010908T | CORE Ecology and Biodiversity - 100 25 | 75 4
9 L010909T CORE Redox Biology 100 25 75 4
10 Dissertation

Total Credits: 24

M.Sc. Semester - IV Total Marks: 600
Optional (Any Four Papers)

S.No. | Course TYPE Course Title Marks | CIA | ESE | Credits

Code

1 L011001T | CORE | Neural and Behavioral Biology 100 25 | 75 4

2 L011002T | CORE | Plant Biotechnology 100 25 | 75 4

3 L011003T | CORE Molecular Parasitology 100 25 | 75 4

4 L011004T | CORE Radiation Biology 100 25 75 4

5 L011005T | CORE | Microbial Biotechnology 100 25 | 75 4

6 L011006T | CORE | Nano-Biotechnology 100 25 | 75 4

7 L011007T | CORE Hormone Action & Metabolic Disorder 100 25 75 4
Compulsory

S.No. | Course Course Title Marks | CIA | ESE | Credits

Code
8 L011008T Dissertation (to be pursued during I11 200 25 [ 75 8
and IV Sem.)
. ~ - © Total Credits : 24
{ ) f’
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Chhatrapati Shahu Jj Mabharaj University, Kanpur
M.Sc. Life Sciences
Course — Structure w.e.f. July 2022

M.Sc. Life Sciences It Semester Course Title - Biochemistry Code : L010701T
Course Objective(s)

1. To provide an advanced understanding of the core principles and topics of the Biochemistry and their
experimental basis,

2. To enable the students to acquire a specialized knowledge and understanding of selected aspects by
means of a stem/branch lecture series and a research project.

3. To train the candidates for the emerging field of biochemistry.

Marks : 100
S.N. Topic
1 An overview of Biochemistry, Cellular environment and applicability of basic laws of
chemistry and thermodynamics Concept of small and macromolecules. Molecular
interactions and its importance in understanding cellular processes.
2 Macromolecules proteins, polysaccharides, lipids. glycoproteins, glycolipids, Lipoproteins,
lipopolysaccharides, Protein modifications and their functional implications
3 Primary characterization of proteins, isolation and chromatographic Purification of proteins,
ultracentrifugation, sequence determination
4 Structure of amino acids and peptide bonds, Ramachandran Plot. alpha helical and beta-pleated
structures, structures of fibroin Proteins like keratin. fibroin, elastin and collagen.
5 Dynamics of protein structure, protein stability, globular proteins and maintenance of specific
confirmation, structural motifs commonly found in various proteins and their functional
6 Basic concepts of protein folding, folding pathways role of accessory proteins in protein
7 Structure of hemoglobin, oxygen binding kinetic and its relation to its structure mechanisms of
cooperativity in oxygen binding,
8 Monosaccharides and derivatives of sugars, polysaccharides, glycosaminoglycan,
proteoglycans, protein glycosylation and its signiﬁcanqe
9 Fatty acids, tri-aryl-glycerol, glycerol phospholipids sphingolipids, Cholesterol lipid bilayers
10 Nucleic acid, DNA as a genetic material, Primary and Secondary structure of DNA and
RNA, Basic mechanism of DNA replication
11 Introduction of Enzymes, Mechanism of Enzymes action, Unit of an Enzymes, Enzymes
inhibition, Ribozymes and Abzymes.

Course Outcome(s)

Students should be able to:

1. Gain fundamental knowledge in biochemistry;

2. Obtain an idea on structure and functioning of biologically important molecules.

3. Understand the molecular basis of various pathological conditions from the perspective of biochemical
reactions.

4. Explain principles of enzyme catalysis and catalytic strategies with specific examples

5. Use current biochemical and molecular techniques to plan and carry out experiments

Reference Books:

. Stryer, L. (2015). Biochemistry (8th ed.). New York: Freeman.

2. Lehninger, A. L. (2012). Principles of Biochemistry (6th ed.). New York, NY: Worth.

3. Voet, D., & Voet, J. G. (2016). Biochemistry (5th ed.). Hoboken, NJ: J. Wiley & Sons,

4. Dobson, C. M. (2003). Protein Folding and Misfolding. Nature, 426(6968), 884-890.
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