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M. Sc. Biotechnology

The M. Sc. Biotechnology program offercd by the School of Studics in Biotechnology of Pt.
Ravishankar Shukla University, Raipur, has been meticulously crafted with a focus on a
Leaming Outcome Based Curriculum Framework (LOCF) approach. This curriculum
encompasses both foundational and advanced aspects of Biotechnology, featuring a diverse
array of core subjects ncross cach academic term. In addition to imparting traditional knowledge
of biotechnology, this program offers ample opportunitics for interdisciplinary and
multidisciplinary learning through biotechnological clectives.

Furthermore, the course addresses skill enhancement of students and encourages collaborative
and cross-disciplinary leaming by incorporating gencral elective courses, thereby allowing them
to expand their knowledge in complementary ficlds. Each semester includes a practical
component aimed at strengthening student’s abilities in designing and conducting experiments
within the realm of biotechnology.

The pinnacle of this program is the six-month dissertation undertaken in the final semester,
which serves as a pivotal point in preparing students for future endeavours in research and
development, be it in academia or industries.

Program Outcomes:

Upon successful completion of the M. Sc. Biotechnology program, students will be able to:

PO-1 Knowledge: Above course will impart in-depth knowledge, and
develop an understanding of basic and applied aspects of
i ’ biotechnology, its concepts, various theories and popularly used
advanced techniques. Also, make the students aware of industrial
: applications of biotechnology. g

PO-2 Critical Thinking and Reasoning:Understand thefundamentals of life-
processes particularly at molecular level, and will not only be able to design
related experiments but also to execute and derive logical interpretations
based on generated data. ’

PO-3 Problem Solving: Utilizing advances of biotechnology, experimental skill and
critical thinking, students will be capable of addressing intricate societal and
industrial challenges. —

PO4 Advanced Analytical and Computational Skills: Students will be proficient in
serving and initiating various operations in a wide range of industries, including
food processing, sewage treatment plants, breweries, micro propagation units,
bio-fuel production plants, bio-fertilizer units, enzyme manufacturing and drug
and vaccine development sectors. Moreover, students will possess necessary
expertise for collection, organization and analysis of data, and to generate
, pertinent insights in the ficld of research & development.

PO-5 Effective Communication: This program will make the students efficient in
s communicating complex concepts of biotechnology and their experimental
P 7 findings to diverse audiences, including technical/ non-technical backgrounds,
via written reports, presentations, popular articles, instructional methods, etc.
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PO-6

Social/ Interdisciplinary Interaction:Students will be able to excel both as an
individual and as a player or leader within a varicty of teams in cross-
disciplinary environments. Students will also be cfficient in utilizing their
contextual understanding to evaluate socictal, health, and safety aspects and
ensue professional responsibilities.

PO-7

Sclf-directed and Life-long Learning: Students will probably acquire capacity
to participate actively in self-directed and continual learning process within the
expansive realm of technological advancements,

PO-8

Effective Citizenship,Leadership and Innovation: After the completion of this
program, the students will come up with a mind-set and attitude of a responsible
citizen. Hence, they will be actively involved in society. Moreover, students will
play an active role in demonstrating lcadership quality and employing innovative
approaches of biotechnology to nnprove well-being of the humans, communities,
nation, and the world.

PO-9

Ethics: This program will probably set the minds of students to adhere gently
with ethical issues, embrace professional ethics and responsibilities, and uphold
the standards of biotechnological practices.

PO-10

Further Education or Employment: This program will ignite the students to
pursue advanced academic endeavours such as Ph. D., efc., in biotechnology or
related disciplines. Moreover, it will equip the students with necessary expertise
and skill (managerial, planning, experime’htal, computation, efc.), which are
essentially required for making career in academia, research and’ development
laboratories/ institutions, industries and, Government and non-Government
sectors. .

PO-11

Global Perspective: This program WIll make the students a well-suited entity for
the academia, research and development laboratories/ institutions, marketing,
networking, health and rcgulatory authorities, industries and Government and
non-Government sectors.’ Hencc they will have an amplc opportunity for

placements globally.
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Programme Specific Outcomes (PSOs): At the end of the program, the student will be able to:

PSOI

Students will imbibe an idea about cellular processes and building blocks
(macromolecules) of life; inheritance of characters; knowledge of various
discases; diversity, roles and various biotechnological aspects of
microorganisius, efc.

PSO2

Expertise in gene sequencing, including primer designing and synthesis;
prediction and derivatization of molecular structures; drug discovery and
molecular diagnostics; computational skill; idea about micropropagation and
secondary metabolites; basics of thermodynamics and bioenergetics; and
commercial aspects of biotechnology.

PSO3

Gain knowledge about insights of immune system, immunity and immune
responses; r-DNA technology and its applications in gene therapy, diagnostic
tools and disease modelling; process of fermentation and its contributions in
well-being of society; and roles of microorganisms in making the
environment sustainable.

PSO4

Students will perceive both basic and recent knowledge about protein
engineering; identification, annotation and global analysis of proteins; IPR
and ethical issues of biotechnological research; nanotechnology and its
applications; transgenics and several other aspects of animal biotechnology.

PSO5

This program will provide ample opportunities to conduct both basic and
advanced hands-on experiments related to various aspects of biotechnology. It
aims to equip them with the skills to plan and execute experiments
independently, and to draw logical conclusions.

PSO6

Students will not only be able to carry out advanced research within the pure
and applied ‘fields of biotechnology but will also be able to. write scientific
reports independently; will attain eligibility in national level examinations

such as NET, GATE, efc.; and will be able to get jobs in global market.

M. Sc. Biotechnology

Specification of Coursc Semester  No. of Courses Credits

~Core Sk
Electlves- DCEC*

Pt

Total A AT food00;

Electlves- Generlc
Skl” Enhancement
(Value Added Courses)
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Semester

Semester-I
[25 Credits]

Semester-IT
[25 Credits]

Semester-ITT
[24 Credits]

Semester-1V
[26 Credits]

s

Course Code

LSBTMSI101
LSBTMS102
LSBTMS103
LSBTMS104
LSBTMS105
LSBTMS106

LSBTMS201
LSBTMS202

LSBTMS203

LSBTMS204a

LSBTMS204b
LSBTMS205

LSBTMS206a
LSBTMS206b
LSBTMS301
LSBTMS302
LSBTMS303
LSBTMS304

LSBTMS305

LSBTMS306

LSBTMS401
LSBTMS402
LSBTMS403
LSBTMS404
LSBTMS405

LSBTMS406

- LSBTMS407*

LSBTMS408

LSBTMS409

M. Sc. Biotechnology

Program Structure

and Ethics of Research
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Course Coursc Title Course IIrs/ Credits Marks
Nature Type = Wee CIA EA Tota
(T/P) k |

Core Cell Biology T 4 4 30 70 100

Core Genetics T 4 4 30 70 100

Core Microbial Physiology T 4 4 30 70 100

Core Bio-molecules T 4 4 30 70 100

Core Lab Course 1 (Based on P 8 4 30 70 100
Papers LSBTMS101& 102) |

Core Lab Course 2 (Based on P 10 5 30 70 100
Papers LSBTMS103&104)

Core Molecular Biology T 4 4 30 70 100

Core Plant Biotechnology T 4 4 30 70 100

Core Macromolecules & T 4 @ 4 30 70 100
Enzymology

DCEC-1 Biostatistics, Bioinformatics T 4 4 30 70 100

(Select & Computers in

any one) Biotechnology
Applied Biotechnology T 4 4 30 70 100

Core Lab Course 3 (Based on S 10 5 30 70 100
Papers LSBTMS 201 &202) S | o

Core Lab Course 4 (Based on P 8 4 - 30 70 100
Papers LSBTMS 203&204a)

Core Lab Course 4 (Based on P 8 4 30 70 100
Papers LSBTMS203& 204b) _ v )

Core Genetic Engineering T 4 4 30 70 100

Core Biology of Immune System = T 4 . 4 30 70 100

Core Bioprocess Engineering & T 4 4 30 70 100
Technology v N _— 4 I

Core Environmental T 4 4 30 70 100
Biotechnology

Core Lab Course 5 (Based on P 8 4 30 70 100
Papers LSBTMS 301&302) ] N

Core Lab Course 6 (Based on P 8 4 30 70 100
Papers LSBTMS 303& 304) : : ’

DCEC-2* IPR, Biosafety, Bioethics & T 4 4 + 30 70 100
Nanobiotechnology 5
Advanced Techniques in T 4 4 30 70 100
Biotechnology »
Animal Biotechnology T 4 4 30 70 100
Genomics & Proteomics T 4 4 30 70 100
Lab Course 7 (Based on P 8 4 30 70 100
Papers LSBTMS 401&402)
Lab Course 8 (Based on P 8 4 30 70 100
Papers LSBTMS 403& 404) : . 7
Internship” p 60 230 70 100

H

DCEC-3* Project Work / lnternship” v | ; )
Dissertation P .26 12 | 200 100 300
Seminar based on project : -8 150 50 200
Viva Voce 4 70 30 100
Methodology, Philosophy T 2 2 30 70 100



1. Students will be able to carry out their Internship (LSBTMS407”) cither in this School
itself or in any the other Schools of the University Campus or in industries, depending upon
their choice. However, those who will be interested to carry oul their internship in the
School itself, have to pay an Internship Fee of Rs 2000.00 only.Total duration of the
Internship will be of 60 hours. After completion of the Internship, a detailed report, dully
signed by the Supervisor and forwarded by the Head of the Institution has to be submitted
by each of the student in the Office of the School.

- 2.  Any student of the IV Semester will have an option to opt for Project Work and a theory
paper (taught through online mode only) (DCEC-2) in lieu of the four theory papers and

two lab courses (DCEC-3).

3. The project work has to be carried out in any of the recognized national laboratories, UGC-
recognized Government universities, teaching departments of the PRSU, Government
colleges recognized as research centres by the RDC, Biotechnology of PRSU, reputed
private institutions namely TIFR, Mumbai, Reliance Life Sciences Pvt. Ltd., Nashik,
Thapar Institute, Patiyala, Reddys Laboratory, Hyderabad, Novazyme, Pune, Lupin India,
Mumbai, Sisco Research Laboratory, Mumbai, HiMedia Laboratories Pvt. Ltd., Mumbai,
Shanta Biotech, Hyderabad, Verda Biotech, Mumbai, Pariyar Chemicals Ltd., Mumbai,
Nicholas Piramal Laboratory, Mumbai, Aragen Life Sciences, Hyderabad, Biocon
Research Ltd., Bengaluru, Sun Pharma, Mumbai, Panacia Biotech, Mumbai, Cadilla,
Mumbai, ITC, Bengaluru, Chambal _Biofertilizer & Chemicals, Kota, and any other
Publicly Traded Companies. However, any student of School of Studies in Biotechnology
willing to carry out his/ her project in the School itself has to pay Rs 30,000.00 only
(Rupees Thirty Thousand Only) in addition to the course fee (normal fee or payment seat
fee, méntioned in the admission brochure) as Project Fee, without which he/ she will not be
permitted to do so in any of the circumstances. No relaxation from payment of the Project

i Fee will be granted, in any of the circumstances, to any students belonging to any of the

categories, domicile, locality, economic status (BPL, APL, etc.), gender, efc.

4. The valuation of all the projects will be carried out by the external examiner and Head of
the School of Studies in Biotechnology or its nominee at the School of Studies in
Biotechnology. However; answer books of the online paper Methodology, Philosophy and
Ethics of Research will be evaluated at the departmental level and its marks will be sent to

the University Administration.

Note: ‘ .
In place of Elective Courses students can choose paper(s) from MOOC Courses

(Swayam Portal) subject to the following conditions:

a. The chosen paper will be other than the papers offered in the current course

structure.
b. The paper will be for PG level with a minimum of 12 weeks duration.

. c. The list of courses on SWAYAM keeps changing, the departmental committee
£ will finalize the list of MOOC courses for cach semester.

d. The paper(s) may be chosen from the Swayain Porlal on the recommendation of

» ~. } L\\ the Head of the Department. "
A w’\ 4 %(1\/“\ J_Ov““?{\@?"\) @y W J\l/
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2. The candidates who have joined M Sc Biotechnology Programme in the School of Studies
in Biotechnology, shall undergo Generic Elective Courses (only qualifying in nature)
offered by other departments/SoS in Semester II and Semester II1.

3. The candidates who have joined the M Sc Biotechnology Programme in the School of
Studies in Biotechnology, shall opt Skill Enhancement Course/ Value Added Course (only
qualifying in nature) in Semester [ and Semester ['V.

Generic Elective Courses: (Offered to PG students of other Departments/SoS only)

Semester |  Course ‘Course Title { Course | Hrs/ | Credits Marks !
. Code | Type Week CIA | EA | Total |

I LSBTGEC20l ‘Basic B T 30 | 70 100 |
. | Biotechnology | | |
III LSBTGEC301 | Applicationsof | T | 3 3 30 | 70 | 100 |

) i ; Biotechnology | | | : |

Skill Enhancement/Value Added Courses: (Offered to the PG students of School of Studies in

B;Q_tgghnolo gy only)

Semester Course Code | Course Title. | Course | Hrs/| Credits | Marks ]
' . Type | Week CIA | ESE | Total
- @p)
1 LSBTVACION Comeeptsof T 2 AR I O ST
; - Traditional : ; . |
. . Krowledge -~ ., . ;
IV | LSBTVAC401 | Swiss-Prot, P 4 ] 2 30 | 70 100
! 2 . Swiss-Model, |
- & Design
O Bxpert 0
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Semester-I

Program Subject Year Semester
MSec Biotechnology 1 I
e T e T Cowe T
LSBTMS101 Cell Biology Core
Credit Hours Per Week (L-T-P)
L T P
4 3 1 -
Maximum Marks CIA EA
100 30 70

Learning Objective (LO):

Upon completion of this course, students will understand cell biology, including structural and
functional characteristics of cells. Furthermore, students will explore the roles of various
organelles, transport mechanisms across membranes, and cell division processes. The course

covers cell signalling pathways, cell motility and the production of gametes, fertilization
processes, embryonic development, and gene expression regulation.

Course Outcomes (COs):

~ CONo. | Expected Course Outcomes | Cognitive | PONo. | PSONo. |
1 - This paper is aimed to provide an | U - 1,2,3,5,7,8,9,10,11 : 1,3,6
| - understanding regardingstructure | -
} » and functions of both eukaryotic
cand prokaryotic cells at the ,
‘molecular level and their §
s - diversity. A ‘ » ' e
2 Students will be able to imbibe |  An  1,2,3,4,5,6,9,10,11 | 1,3,5,6

' details of each and every:

. organelle of the eukaryotic cell,
| - and their precise functions; along 1
: - with  molecular  mechanisms
i governing cellular trafficking of
various nutrients and |
* macromolecules. o | } L
- | Students will acquire knowledge |  Ap | 1,2,3,4,5,7,9,10,11 | 1,2,3,5,6
- about processes of cell division, ’ ,
- mechanisms of gene expression, '
cell signaling processes, and skill
to study cell division and then i
differentiation. | | I S
4 ' Students will gain comprehensive | An | 1,2,3,4,5,6,7,8,9,10 | 1,2,3,5,6
| idea of different aspects of i
- reproduction, and processes of |
“development, genetics, and gene L
P | regulation. | 4 o
Cognitive Level: An-Analyze;Ap-Apply; B- Evaluate; C-Create;R-Remember; U-Understanding

Wb Qv
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Detailed Syllabus.

oy e e = L e A VYL em e e san) e s g o e ~ g s i A

QORI NG. [0 " T T gl on T T EE T Relar G0

. Lectures | No. !

I 1. Cell Theory 15 I
f2 Prokaryotic cells: Structure and function- Cell walls of :
cubacteria (peptidoglycan) and related molecules: |
Outer-membrane of Gram-negative bacteria; Cell wall
and cell membrane synthesis; cell inclusions like
endospores, gas vesicles.
. 3. Diversity of cell size and shape; diversity in prokaryotic
__..and eukaryotic cells. T .
I "1. Eukaryotic cells: cell wall; plasma membrane; . 15 . 2
i endoplasmic reticulum; Golgi apparatus; lysosome,'
peroxisome; ribosome; mitochondria; chloroplast,
nucleus; nucleolus; chromosome. :
P2 Transport of nutrients -and macromolecules: osmosis;
ion channels; ion pumps, transport across membranes- - :
active transport, passive transport; protein diffusion; ’
¢  nuclear transport; molecular mechanism of transport; :
regulation of intracellular transport in endopiasmlc'
' reticulum, mltochondna, chloroplast; mtracellular
| vesnculartrafﬁckmg - aleah <FANER 2 Gt T
m i1. Mitosis, meiosis and their regulation; steps in cell, 15 3
! cycle; regulationof cell cycle; cell-cell interactions. ’
{2, Cell signalling: cellular receptors; Role of G-proteins ;
. coupled receptors, Tyrosine kinase in cellsignal
transduction; signaltransduction pathways; - second '
messengers: cAMP; regulation ofsignalling pathways.
3. Cell motility: cilia and‘ﬂagella of eukaryotes and-
| prokaryotes. .t n T la e T
v 1. Production of gametes- spermatogenes:s ‘and oogenesns 15 ¢+ 4
: cell surface molecules in - -sperm-egg interaction in |
animals; molecular events- during fertilization m . ’
animals, blastula formatlon, cmbryomc fields, : o
gastrulation and formation of germ layers in animals; : !
embryogenesis.
¢ 2. Development in Drosophila melanogaster and floral
development in Arabidopsis thaliana; gene expression
and its regulation; Spatial and temporal regulatlon of
___Gene Expressnon

|
!
H
i

| SO S
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Books Recommended:

1.

o9

Lewis J., Klein S. & Valerie M. Kish (2002) Principles of Cell and Molecular Biology.
3" Edition. Pearson Publication.

Tortora G., Funke B.&Case C. (2004) Microbiology: An Introduction. [ 1I"Edition.
Benjamin-Cummings Publication.

Albert B., JohnsonA., Lewis J., Raff M., Roberts K.& Walter P. (2008) Molecular
Biology of the Cell. 5" Edition. New York, Garland Science.

Watson J.D. (2008) Molecular Biology of the Gene. 5" Edition.Menlo Park, CA:
Benjamin/Cummings. 3®Third Edition. Himalaya Publishing House.

. Geoffrey M. Cooper and Robert E. Hausman (2013) The Cell: A Molecular Approach.

6" Edition. Sinauer Associate Publication.

Lodish H.F. (2016). Molecular Cell Biology. 8" Edition. New York WH Freeman
Publication.

Gupta P.K. (2019) Cell and Molecular Biology. 5" Edition. Rastogi Publications.

Karp G. (2020) Cell and Molecular Biology. 9th Edition. Wiley Publication.

Rastogi V. (2020) A Text Book of Cell Biology and Genetics.Kedar Nath Ram Nath
Publisher. »

PSO
3;4!'5 61
w2 o= 30
42 = _2, 3,
2.} '1°3:: 2 3
orrelation
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Semester-I

Program Subject Year Semester
MSc Biotechnology 1 I
Course Code Course Title Course Type
.~ LSBTMSI102 . Genetics Core
Credit Hours Per Week (L-T-P)
L T. P
4 3 1 -
Maximum Marks CIA , EA
100 30 ' 70

Learning Objective (LO):

This paper will provide an understanding regarding fundamental concepts of genetics, structure
of genes, mutagen, gene regulation and expression, qualitative genetics, different syndromes,
and applied aspects of genetics and its role in the unification of different disciplines of biology.

Course Outcomes (COs):

co Expected Course Outcomes | Cognitive ?l;ONor.v PSO
ENOZ- b v : | Levels [ 4 iinds R BN
1 { This paper will impart knowledge of | 8] 1,2,3,5,7,8 1.2,5.6

i

basic concepts of classical and post- l
Mendelian genetics; fine structure of {
; ' genes at molecular level. MO e

‘2 - Students can understand the regulatlon Ap 0 1,2,3,5.6,7,10,11 | 1,2,5,6
of gene expression in prokaryotes and ;

eukaryotes. Also, understand the |
mutation, its causes and consequences i
and assay system. Students will also

explore the process of pattern of

K ' Students will learn to investigate | U 1,2,3,4,5,6,7,10,1 | 1,2,5,6
, . variation, linkage testing, and human . B

genetic disorders. Also, explore and
analyze  quantitative  traits and

| pedigree. e
4 | They will explore and grasp the Ap 1,2,3,5,6,7,8,10,1 | 1,2,5,6
genetic system of model organisms 1

and genetic maps. In addition, students ' : ,
will gain a comprehensive i
understanding of genetics at the | ‘ 1
molecular level !

'Cogmtlve Level: An-Analyze; Ap—AppIy, B-Evaluate; C-Create; R- Remember U-Understandmg
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Detailed Syllabus.

th"’ Sl ‘Topics =~ | No.of CONo, '
: : d il - Lectures |
I 1. Introduction to genetics; Beginning of genctics as a 15 1

science. Early studies involving genctics.

. 2. Mendelian inheritance, physical and chemical basis of .

: heredity.

. 3. Non-Mendelian inheritance, Gene to Phenotype —
Interactions between the Alleles of onc gene, |
interfering gene interaction

4. Fine structure of gene, Organization of prokaryotic :

{ and eukaryotic genome, DNA supercoiling,

i Chromatin organization-histone and DNA

_interactomes, N o

I 1. Regulatlon of gene expressnon in plokaryotes—- 15 2
Operon concept, Lac and Trp operon, positive and
negative regulation of Lac operon. Transcriptional .
attenuation of Trp operon, Regulation of gene
expression in eukaryotes by chromatin structure -
epigenetic modifications' of chromatin. Role of DNA .
methylation and histone modifications in the :
regulation of gene expression. :

2. Types, causes and detection, mutant types— lethal,
conditional, biochemical, loss of function, gain of !
function, germinal verses somatic mutants, insertional
mutagenesis. ‘Mutagens — UV "and chemical
mutagens.

3. Structural and numerical alterations of chromosomes:
deletion, duplication, inversion, translocatics, p.oldy

s and their genetic implications. dosage compensation; ;
mutational assay system , '

4. Inheritance: autosomal and sex-linked inheritance,
extra chromosomal inheritance, inheritance of -
organelle genes.

i
H
i
i
|
!
!
i
H
'
i

s e 1t e M e e Ay it e 4 B i

1. Variation; sources of variation; Selection; Hentablhty 15 3
of variation, process of speciation; Origin of new '
genes, Hardy- Weinberg genetic equilibrium.
2. Genes and Quantitative traits; Genotypes and
Phenotypic distribution; heritability of quantntatnve _
f character;  Quantifying . Hentablllty, Polygenic |
inheritance, locating genes, QTL mapping
: 3. Human genetics: Pedlgrec analysis, lod- score for-
! _: linkage testing, karyotypes, genetic disorders. L el
| DI OC— = e 827t e e e
v ¢ 1. Bacterial Genetic ~ system: ’I‘ransformatlon,. 15 i 4
Conjugation, Transduction. Bacterial genetic map
| with reference to E. coli.
2, Viruses and their Genetic system: Phage I and its life -
‘ cycle; RNA viruses; Retroviruses
3. Genetic system of Yeast and Neurospora. A
| 4. Gene mapping methods: Linkage maps, tetrad
analysis mapping with molecular markers, mapping
by using somatic cell hybrids, development of

mapping population in plants /@y l/
]; \
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Books Recommended:

Lindsey & Arthur Ward (2018) Textbook of Evolution and Genetics. Palala Press.
2. Benjamin Pierce (2019) Genetics: A Conceptual Approach. 7"Edition. W. H. Freeman&
Co. Ltd.
3. Gardner EJ,Simmons MJ,Snustand DP &Gardner SS (2019) Prmcnplcs of Genetics. 8"
Edition. Wiley Publication.
4. William S. Klug, Michael R. Cummings, Charlotte A. Spencer, Michael A. Palladino&
KillianD. (2019) Essentials of Genetics. 10™ Edition. Pearson Publication.
5. Michael J., Bamshad Md, Lynn B.,Jorde M.D.& Carey John (2020) Medical Genetics. 6"
Edition. Elsevier-Health Science Division.
6. Robert Brokker (2020) Loose Leaf for Genetics: Anaiysis and Principle, McGraw-Hill
Education Ltd.
7. Tara Rodden Robinson & Lisa Spock (2020) Genetics for Dummies.B"’Edition.
Dummies.
8. Benjamin Pierce (2021) Genetics Essentials. W. H. Freeman.
9. Castle William E, Mendel G.&VersucheU (2021) Genetics and Eugenics: a Textbook for
- Students of Biology and a Reference Book for Animal and Plant Breeders. Legare Street
Press.
10. Brokker R. (2023) Genetics: Analysis and Principle ISE, McGraw-Hill Education Ltd.

—
.

CO-PSO Mapping for the course:

PO [ T
1Co1_ . 3 .';.2 211
co2 3 2 {21 - .
1CO3 3 3. 120 -
coda . 3 2. 31

"3" — Strong; "2" — Moderate; "1"- Low; "-" No Correlation

N G
o e
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Semester-I

Program Subject Year Semester
MSc Biotechnology 1 I
Course Code Course Title Course Type
LSBTMSI103 Microbial Physiology aulirr i e Core
Credit Hours Per Week (L-1-P) |
L T : PR
4 3 1 =
- Maximum Marks e ClA i sl EA:
~ 100 30 7

Learning Objective (LO):

This paper will impart knowledge aboutdifferent areas of microbiology, such as bacteriology,
virology, microbial evolution and applied microbiology.It will equip the students with basic and
advanced techniques ofmicrobiology. Students will also gain idea of small-scale food

processing industries, sewage treatment plants, brewing industries, biogas plants, bio-fertilizer
plants, and vaccine development units.

Course Outcomes (COs):

| CO No. : "Expe'"ctlediCom'se' Ovuteomesi };Cog'nriﬁ”\'r_ef - PON
" At e 6 S Levels

1 Students will be able to learn about the 8] 1,2,7,10 1,5,6 .
' basics of microbiology, including the ‘ !

. classification of microorganisms, as

. well as their growth. |

2 Sludents will  also gain  an | | Ap 1,2,3,7,10,11 1,5,6
understandmg of how microorganisms |
Ican be cultivated in synthetic media !
| and explore their metabolic diversity in
' nature. ‘
'3 ‘ Addltlonally, they will be able to | U
- comprehend various microorganisms, -
' such as bacteria, archaea, fungi, and |
e ,' virus, along with their life cycles.
4 | Furthermore, students will acquire’| , Ap
(knowledge about different mlcroblal'
! - diseases, the host-parasite relationship, '
f - and the role ofantibiotics. ' ‘ -
Cogmtlve Level: An-Analyze; Ap—Apply, B-Evaluate; C-Create R- Remember U-Understandmg
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Detailed Syllabus:

Topics

No.of -~ CONo.

" . | Lectures

L UnitNo.
[ ATEI T
I 74 1
i
|
| 2
{ |
3 |
! !
i :
z |
R 1
|
i
P2
|
m 1
i
| 2
[ 3
i
i
v i

_fixation.

. Microbial Evolution, Systematics and Taxonomy

—New approaches to bacterial taxonomy
classification including ribotyping; Ribosomal
RNA scquencing; Characteristics of primary
domains; Nomenclature and Bergey’s Manual,

. Microbial Growth — growth curve, measurement

of growth and growth yields; Synchronous
growth; Continuous culture; Growth as affected
by environmental factors like temperature,
acidity, alkalinity, nutrient supplements, water

availability and oxygen. '
. Methods in Mlclobnology — Isolation and Pure

culture tecliniques; Theory and praciice of

sterilization; Principles of microbial nutrition; |

Types of culture media: defined and undefined -

media, selective and differential media, minimal -

and enrichment media; Enrichment culture
techniques for isolation of chemoautotrophs,

chemoheterotrophs - and photosynthetic -

microorganisms.

. Metabolic Divcrshity among Microorganisms-— :
Photosynthesis in microorganisms; Calvin cycle;

Chemolithotrophs; oxidizing and reducing :
bacteria; Methanogenesis and acetogenesi_s,;
syntrophy, nitrogen  metabolism;  Nitrogen

. Bacteria: W:I.’ﬁi:p—léwwéﬁd green bacteria; :
Cyanobacteria; Homoacetogenic bacteria; Acetic

acid - Dbacteria; =~ Spirilla; Spirochaetes; :

Pseudomonads; Lactic and propionic acid bacteria; .
Endospore forming rods and cocci; Mycobacteria;

Chlamydia’s and Mycoplasmas.

Archaea; Thermoplasma.

. Algae, Fungi, Slime moulds and Protozoa.

. Archaea: Archaea as earliest life forms; -
Halophiles; - Methonogens; Hyperthermophilic -

Viruses: Bacterial, Plant and Animal viruses; '

Discovery, classification and. structure of viruses; -
Lysogeny; DNA viruses; RNA viruses; Examples .

of Herpes, Pox, Adenoviruses, Retroviruses.

. AIDS; Discases transmitted by animals (rablcs,

plague), insects and ticks (Rickettsias, Lime
disease)

. Host — Parasite Reclationships — Normal

5 I
15 2
1.5 e -.,:i-_ —— 3”_......

microflora of Skin, Oral cavity, Gastrointestinal - -

tract; Types of toxins (Exo —, Endo -, Entero -);
Virulence and Pathogenesis.

. Chemotherapy/Antibiotics — Antibiotics and

agents __ Broad-spectrum

1

sk
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;' ' t antibiotics; Antibiotics from prokaryotes; ' S
I Antifungal antibiotics; Mode of action;
| Resistance to antibiotics.

Books Recommended:

1. Jacquelyn G. Black &Laura J. (2017) Black Microbiology: Principles and Explorations
9™ Edition. Wiley Publication.

Ancja K. R. (2017) Experiments in Microbiology. 5" Edition. New Age International
Publication.

3. Tortora G., Funke B. & Case C. (2018) Microbiology. 13" Edition, Addison-Wesley
Publishers. ‘

4. Joanne Willey, Kathleen Sandman & Dorothy Wood (2019) Prescott’s Microbiology
11™Edition, McGraw Hills Publication.

5. Dubey R.C. & Maheshwari D.K. (2019) 5™ Edition, S Chand Publication.

6. AroraD.R. (2020) Textbook of Microbiology 6 "Edition, CBS Publicatjon.

7. Aneja K. R,, Pranay Jain & Raman Aneja (2021) A Textbook of Basic and Applied
Microbiology, 2™ Edition, New Age International Private Limited.

8. Ananthanarayan and Jayaram Paniker (2022) Text book of Microbiology, 12 Edition,
Universities Press (India) Pvt.

9. ReddyR.S. &Reddy S.M. (2022) Microbial Physiology, Scientific Publication.

10. Michale J. Pelczar J.R., E.C.S. Chan &Noel R. Krieg (2023) Microbiology. 5™ Edition.
Affiliated East West Press.

CO-PSO Mapping for the course:

PO
€O i1 2
Co1 2,3 2
1 C0O2 sy 3_“7“3_ ! 2
[Co4 33,2 01 - .- 3,343 -"-""127o

"3" — Strong; "2" — M&&éi‘éié; "1"- Low; "-" No Correlatio
A r><\’°>\7)(
\\}\ \

g\%}%&{&@\@ywﬁ
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Semester-I

Program Subject Year Semester
MSc Bio?gchnology T A e Fmrsl I
Course Code Course Title Course Type
LSBTMS104 Biomolecules Core
Credit Hours Per Week (L-T-P)
L T P
) i ST e d -
Maximum Marks CIA EA
100 30 70

Learning Objective (LO):

This course provides knowledge of the students relating to structure and function of various
biomolecules, which are the building blocks of life, along with an understanding about chemical

foundations of biology. It will also impart knowledge regarding life processes, particularly at
atomic and molecular levels.

Course Outcomes (COs):

7 | PS0" ]

CONo. - Expected Course Outcomes | Cognitive | |
i SR e e T ' . - No.

1 Levels

1 - It will provide a broad overview of the An - 1,2,3,5,7,10 | 1,5,6
key concepts and principle involved in
- chemical foundations of biology, and |
_principles of thermog)[nqmlgs B DRI
P 2 - Students will gain idea about structures f R ' 1,2,5,7,10 11,56
| ~and functions of different molecules of i i ,
' carbohydrate along with | | |
comprehensive knowledge of glycogen i
- metabolism. | S
'3 It will impart detailed knowledge of U - 1,2,3,57,11 |1,5,6
- building blocks of proteins and, |
structural features, classification, and' . |
" structures of proteins. o F I '
4 It will provide fundamental insights of: U
i ' roles of lipids, fatty acid metabolism, |
“and heterocyclic compounds in the |
processes of life. 1

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Cxeate R-Remember; U- Understandmg

M‘\\@ww
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Detailed SyllabUS'

Utho.E AN Toplcs B B e No.of  CO
e ' y ©° © . i Lectures  No.. .

I. C 1 Chemrcal foundatlons of Blology — Weak bonds, ; 15 1 ‘
- : lonization of water, pH scale, pKa of weak acids, ; |
| buffers in biological system, relationship of pH, pKa : ‘

= ¢ and buffer. ; : :
. 2. Principles of thermodynumlcs and living system. | L
R, v el A e g -y

' TI L Carbohydrate Monosaccharides- Aldose and Ketose, ;

- Asymmetric centres, Cyclic structures, Hexose ; i f
| derivatives, Reducing agents; Disaccharides, |
| Polysaccharides-Structural feature and roles of 5 | i

Homo polysaccharides and Hetero polysaccharides ! -’ '
2. Glycogen metabolism: Glycogenesis and |
Glycogenolysis ' - _ ,
m " 1. Amino acids - Structural features, Classification { 15 | 3 '
based on R group, uncommon amino acids in :

§ proteins, Titration curves of amino acids. '
f2. Proteins— Hierarchy in structure, Ramachandran plot;
Primary, Secondary, Super-Secondary, Tertiary and l

Quaternary Structures; End group analysrs !

<._.. e R

|
v 1. JLIpldS and Fat: Introduction, Classifi cation, Storage | 15 : 4
% lipids, Structural lipids in Biological Membranes,ii
' Lipids as Signals, Vrtamms and Pigments. t i
{ 2. Fatty acid metabolism: Fatty acid (Palmrtate) :
; Brosynthesrs and Catabolism i ,

— —- [T HISUUR RSSO W ——

Books Recommended:

1. Todd & Howards Mason (2004) Text book of Brochemrstry 4" Edition. Oxford and IBH
Publishing Co. Pvt. Ltd.

2. Albert L. Lehninger (2005) Biochemistry. 4" Edition.Palgrave Macmillan.

Debnath M. (2011) Tools and Techniques in Biotechnology.Pointer Publication.

Buchanan, Gruissemen& Jones (2015) B:ochcmrstry & Molecular Biology of Plant. 2™

Edition. Wiley.

Voet D., Voet J.G.& Pratt C.W. (2016) Fundamentals of Biochemistry. 5" Edition. Wiley.

Nelson & Cox (2021) Principles of Biochemistry. 8" Edition.W.H. Freeman & Co Ltd.

SatyanarayanU. (2021) Biochemistry, 6" Edition.Elsevier

Prasad Manjeshwar (2022) Brochcmlstry Simplified. 6" Edition. Sheetal Distributor

=.

% N o

Publication.
Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W.

Rodwell & P. Anthony Weil (2022) Harper's Illustrated Biochemistry, 32

Edition.McGraw-Hill
10. Jcremy M. Berg, John L. Tymoczko and LubertStryer (2023) Biochemistry,

10"Edition. WHFreeman & Co Ltd. 1)(
A [ 5)\ @
| ; sc\*a g
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CO-PSO Mapping for the course:

PO ~ POs ' Pso
€O it 2:3!4:5.6 7 8 9 10 1111 2 3 -4 5.6
'co1 3 3 2 2 - 2 - - 1 3 - - I3
fco2 2 2 -.- 2 - 2 - - 2 - 3 - - - 23
co3 3 3 2 - 2 - 3 - - - 3 3 - - - 123
co4 2 3 - - 2,-°'3 -,- 1 2 3 - - - - 2
"3" — Strong; "2" — Moderatc; "1"- Low; "-" No Corrclation

N

X

\

i

\4/\7)\/ @y @@7 @w/ L
s |
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Semester-1

Program Subject Year Semester
MSc Biotechnology 1 I
Course Code Course Title Course Type
LSBTMSI105 Lab Course 1 Core
: (Based on Papers LSBTMS101 & 102)
Credit Hours Per Week (L-T-P)
4 . =
Maximum Marks : CIA i EA
100 30 70

Learning Objective (LO):

This course aims to provide practical training regarding execution of experiments and handling
of both glassware and different instruments utilized during study of plant and animal cells, and
fundamentals of genetics.

Course Outcomes (COs):

- CONo. | Expected Course Outcomes | Cognitive | PON 0. | PSONo.
1 | The students will gdin kndwlédge and | B 1,2,3,7,10 1,5

- learn different techniques involved in |
slide preparation and staining plant and !
animal cells, and recognize the |
relevance of the mitotic ‘index in
various biological and ecological
studies, such as growth patterns and |
effects of various factors governmg,
i process ofccelldivision. i !
2 . Above course will develop an ablhty in : B 1,2,3,7,10 1,5 i
the students to distinguish between
normal and abnormal mitosis; how to
calculate the meiotic index and its
significance in assessing  genetic

|
i

_ | stability. T e ) i
'3 | Enlisted practical's will provide | B 1,2,3,7,10,11 | 1,5 |
| - training  in regard to fundamental |
; fconcepts of genetics by offering a! {

comprehensive  understanding  of |
i principles of genetics, cellular biology, |
rand  commonly  used  various ! e q
techniques. ‘ L B !
Students will be able to apply B 1,237,100 |156
. colchicine  treatment to  induce 1
polyploxdy in gnion root tips; |

“}‘Xupproved Syllabus'for M.Sc. Blotechno gY (Academic Session 2024-25 and 2025-26)
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. understand the concept of Barr bodies -

|

f 1nnd their rclationship to  sex ||

i | chromosome inactivation; comprchend ' | /
f _the importance of isolating genctic | )
| h\\'\tuml from bacteria for various : 5
| "applications. l

Cogmtwe Level: An-Analyze; Ap-Apply, B-Evaluate;C- Clcate, R-Remember; U-Understandmg

Detailed Syllabus'
rUmt T R ‘—N‘;‘I‘Ndi‘ii&f‘fﬁf N— T el 17007
No e | LR .7 7. !Practical * No. !
; ' classes ;
. ; © (1=3h)
i 1 i 1. To prepare the temporary stamed slide of onion bulb peel | 5 1
to study the structure of plant cells. ' ;
2. To prepare the temporary stained slide of cheek squamous
epithelial cells of the mouth of Human Bemgs :
3. Preparation and study of slide of mitosis using onion root i
tips squash. '
4. Schedule for the study of the mitotic mdex A L -
I '1. To determine the abnormal mitotic index. a 5 2
2. Preparation and study of slide for meiosis using young :
anthers of Allium cepa.
3. To determine the meiotic index in the flower bud of :
Allium cepa. ISRy S ——
mI 1. Demonstration of Mendel’s expenments : 5 . 3
2. Studies of prokaryotic and eukaryotic cells. f ;
3. Perform karyotype and determme the genetlc abnormahty i
of the given sheet. _ , . i
4. To induce and study Mutation in bacteria. . ST .|
v 1. To study polyploxdy in onion root tlpS after treatment w1th b) 4
colchicine. * ; i
2. To demonstrate Barr body in cheek squamous epithelial cel ' ?
a Human mouth. i ‘ i
3. Isolate genetic material from Bacteria. | |
CO-PSO Mappmg for the course:
PO G on il . ____PSO 2
O F1 2130 127314.5 6
cor 1 1i1 Lo ety T b
coz 11} 2, IR N N
cos 1,22 Cosiel2o-
cod 1212 : lod=zt=121]
3" _Strong; 2" Mo dcratc, 1% Low; "-"No Correlation
\‘L
\V\

A1V
§>/ & \"‘7 ‘\Jz\y A
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Semester-I

Program Subject Year Semester
2 MSe Biotechnology Lisovaioma] ¢ 71
Course Code Course Title Course Type‘
- LSBTMSI106 : Lab Course 2 $ sl Cored
: (Based on Papers LSBTMS103 &104) : S
Credit Hours Per Week (L-T-P)
: L T 2P
5 — G S 10
- Maximum Marks o st CIAE v e 5 BK
e : s v o o

Learning Objective (LO):

The primary objective of this course is to offer hands-on training to students in the areas of
microbial isolation, purification, staining, and culture methods. Moreover, students will gain
skills to detect presence of different amino acids, proteins, and carbohydrates in various
samples.

Course Outcomes (COs):

. CO - Expected Course Outcomes
b Now ol n i S

i1 - Students will acquire laboratory skills B - 1,2,3,7,10,11 | 1,5
'fand fundamental idea pertaining to ?
- cultivation, isolation, maintenance, and |
; measurementofmlcroorgamsms § D B
2 Students will be able to perform| B | 1,23,7,10,11 156
. nmICl‘OSCO])lC examination, biochemical |
. characterization of microbes; water,
. potability parameters, and antibiotic-g
| - resistance tests. L l
3—_— wIt will make the students capable of B ,
decnphermg precise carbohydrates such |
! - as polysaccharides, reducing sugars, and I
| non-reducing sugars. P ]
"4 Students will learn to detect amino acids, B 1 ,2,3,7,10,11 1 1,5,6 |
! - proteins, and aromatic amino ac1ds |
! . present in the samples.

Cogrﬁtn)é Level: An- Analyze, Ap—Apply, B-Evaluate; C-Create R- Remember U-Understandmg

w/\g\&fgyww
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Detailed Syllabus:

| Unit No. | ' Topics LT Novef . T €O
e . Practical  No. !
; : ; : | . classes i
ey, ; - i (1=3h) |
I i, Prepnranon of liquid and solid media for growth of 5 ¢+ 1 i
| microorganisms.
2. Isolation and maintenance of organisms by plating, : :
E streaking and serial dilution methods. Slants and stab ; {
i cultures. Storage of microorganisms.
3. Isolation of pure culture from soil and water. ; ’
4. Growth; Growth curve; Measurement of bacterial ; !
| population by turbidity and serial dilution methods.
i Effect of temperature, pH and carbon nitrogen sources !

| ___.__Ongrowth. 1

II 11 Mlcroscopxéwéx“aﬁvlﬂnatlon of bacteria, yeast and molds | 5 '. E 2k

and study of organisms by Gram stain, Acid fast stain,
i staining for spores and lactophenol cotton blue mount.
2. Study of mutations by Ames test.

3 Assay of antibiotics and demonstration of antibiotics
: resistance.

,4 Analysis of water for potablhty and determination of
! MPN. '
| . B1ochemncalﬁplm_a_t_qactenzatlon ofselected microbes. ~ : -
I 1. Qualitative test for Carbohydrate (Mohsch's test) : 5 < -
2 Qualitative test for Carbohydrate(Anthrone test) :
3. Qualitative test for reducing sugars (Benedict's test)
4. Qualitative forpolysaccharidés (Iodine test)
v 1. Qualitative test for amino acids & proteins by
. Ninhydrin reaction.
2. Qualitative test for aromatic amino ac:ds by i ;
Xanthoproteic reaction. » § ! {
3 Qualitative test for proteins usmg Biuret test.
4 Qualitative test for Tyrosine by Millon's test.

x
l

oot o o

CO-PSO Mapping for the course:

g B : : :':"”.POS/.' :ﬁ, " ¥ie f : ‘PS.O

NfN}o) w
)
]
N = W N

1 : __7!
1CO3 1

n—l fw

"3 Strong "2" Moderate L Low, i No Corrclatlon )

\P/M W/ §\/\é\§‘ﬁ7\¢}f/i—
\5
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Semester-I1

Program Subject Year Semester
MSc Biotechnology 1 II
Course Code Course Title Course Type
LSBTMS201 Molecular Biology Core
Credit Hours Per Week (L-T-P)
L T P
4 3 1 -
Maximum Marks CIA EA
100 30 70

Learning Objective (LO):

This paper will provide an in-depth understanding of various concepts and processes of
molecular biology such as DNA replication, transcription, translation, protein synthesis,
oncogenesis, antisense technology and, molecular mapping.

Course Outcomes (COs):

- CO No.

| Expected Course Outcomes

| Cognitive |
i Levels 1

1 | This paper is intended to provide |
- an understanding of basics of
- molecular biology such as DNA
replication,

repair

: recombination.

2 | Students will be able fdmlz'riaiiffw'
f molecular events of the genome |

U

and 5

§

"An

Cincluding gene regulation and |
machinery of transcription and '
- post-transcriptional modifications -
_in prokaryotic and eukaryotic

| organisms.

|3 ; Students will acquire knowledgefi
" | about genetic code and processes |
of translation in prokaryotes and

' eukaryotes, along with post-

i translational mod lf' catlons

4 [Students will gain an inclusive |
! of different

| idea

aspects

ey

ofi

. oncogenes and tumor suppressor f

~genes; antisense and ribozyme |

- technology; and techniques ofi
' - genome mapping.
Cogmtlve Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understandmg

BoS Approved Syllabus for M.Sc. Biotechnology (Academic Session 2024-25 and 2025-26)
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11,2,3,4,5,6,7,9,10

1 1,2.3,4,5.6.9,10.1
I 1

f

{

1,2,3,5,6

'1“34579101
1

1,2,3,4,
5,6

1,2,3,56 |




Detailed Syllabus:

I

Unit No. !

i

|
]
i
{
{
1
i
\
i
!

i
O

Topics

No.of ' CO

..« ! Lectures | No.

..recombination, RecA and other recombinases.
. Transcription — Prokaryotic transcription: RNA !

1. Introduction to Molecular Biology |
2.

DNA Replication — Prokaryotic and cukaryotic DNA !
replication, Mechanics of DNA replication in
prokaryotes and cukaryotes. Enzymes and accessory ‘
proteins involved in DNA replication.

DNA Repair- DNA repair pathways — Mismatch
repair, Base excision repair, Nucleotide excision
repair, Non-homologous end joining pathway and
Recombinational repair.

Recombination- Homologous and recombination,
gene targeting ie. FLP/FRT and Cre/Lox

polymerase, Regulatory elements and mechanisms of :
transcription regulation, Transcription termination. f
Transcription —  Eukaryotic transcription: RNA
polymerase, General and specific transcription factors,
Regulatory elements and mechanisms of transcription
regulation. :

Post-transcriptional ~ processing events-capping,
splicing of introns and polyadenylation, Processing of
Pre-ribosomal RNA and the assembly of ribosomes,

Structure and the maturation of tRNAs and mRNA
stability.

15 1

15 @ 2

endocytosis. |

o loning

‘;
A
il »%sm
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Genetic code, degeneracy of codons, Wobble
hypothesis, codon bias, Mechanism and fidelity of
amino acyl tRNAsynthetases. !
Translation — Prokaryotic and Eukaryotic translation, !
the translation machinery, Mechanisms of initiation, :
elongation and termination, Regulation of translation. |
Co — and post — translational modifications of |
proteins. Protein Localization — Synthesis of secretary
and membrane proteins and receptor mediated i

i

. Oncogenes and -'ﬂllrlﬁafmsh‘ﬁpﬂféééa ‘Genes “—M‘Vi—réllménd?

cellular Oncogenes, tumor suppressor genes fr0m§
humans, Structure, Function and mechanism of action :
of pRB and p53 tumor suppressor proteins. i
Antisense and Ribozyme technology —‘Molccular%
mechanism of Antisense molecules, inhibition of
splicing, polyadenylation and translation, disruption of
RNA  structure- and capping. Biochemistry of
ribozyme; hammer - head, hairpin and other

ribozymes, strategies for designing ribozymes, |
Applications of Antisense and ribozyme technologies. |
Molecular Mapping of genome — Genetic and physical }.
maps, physical mapping and map — based cloning, |
Southern and fluorescence in situ hybridization for |
genome analysis, Chromosome micro dissection and I

AV

1571 73

15 4

Wi



Books Recommended:

1. Alberts, B. (2017) Molecular Biology of the Cell. New York Garland Scicnce
Publication.

2. Jocelyn E. Krebs, Stephen T. Kilpatrick & Elliott S. Goldstcin (2017) Lewin’s Genes
XII, 12th Edition, Jones and Barlett Publishers, Inc.

3. Andreas Hofinann & Samuel Clokic (2018) Wilson and Walker's Principles and
Techniques of Biochemistry and Molccular Biology. 8" Edition. Cambridge University
Press.

4. Richard M. Twyman (2018) Advanced Molccular Biology: A Concise Reference.
Garland Science Publication.

5. Gerald Karp, Janet Iwasa& Wallace Marshall (2020) Karp®s Cell and Molecular Biology.
9™ Edition. Wiley Publication.

6. George Plopper, Diana Bebeklvankovic&Kristein Van Vlasselar (2020) Principles of
Cell Biology.3"Edition. Jones and Bartlett Publishers. '

7. Harvey Lodish, Amold Berk, Chris A. Kaiser, Monty Krieger, Anthony Bretscher,
HiddePloegh, Kelsey C. Martin, Michael Yaffe& Angelika Amon (2021) Molecular Cell
Biology, 9" Edition. WH Freeman Publication.

8. Edward Walker (2022) Molecular blology Structure and Dynamics. 3" Edition. Murphy
and Moore Publication.

9. William O’brien(2022) Pnnclples and Techmqucs of Biochemistry and Molecular
Biology. 3" Edition.Syrawood Publishing House.

: 10. TerryA Brown (2023) Genomes 5™ Edition. CRC Press.

1

CO-PSO Mapping for the course:

PO
co 1
[cor T3
icoz 3
‘cos 3
fco4 3 ;
ll3" — SUOng; "2“
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Semester-I1

Program Subject Year Semester
MSec , Biotechnology 1 II
Course Code Course Title Course Type
LSBTMS202 oy Plant Biotechnology Core
Credit Hours Per Week (L-T-P)
L T P
4 3 1 -
Maximum Marks CIA EA
100 T SRRt oSl A s T o 4

Learning Objective (LO):

This paper will provide knowledge of principles and techniques of plant tissue culture, focusing
its applications in large-scale production of elite crops, disease-free plantlets, and genetic
engineering for desired traits in plants. Students will understand genetic modification for
increased yield, higher nutritional value, disease-free crops, and conservation of endangered
species. They may be able to establish tissue culture industries for floriculture and horticulture.

Course Outcomes (COs):

, CO No. '»; Expééfed Course Outcomes Cognltlve PONo _ ’P’s“d"" ;
| 7 : | Levels | Ny
1 ~Students will be well-versed with the { Ap 14,710,111 2,56

- principles, techniques, and applications |
- of plant cell and tissue culture, which
- will enable them to contribute in plant
 breeding, and smart agriculture. !

2 ; Upon completmg this unit, students Ap 1 1,4,7,10,11 2,56
‘ - will have  a  comprehensive | | |
| - understanding of various techniques§ E
'such as embryo culture, protoplast |
. isolation and fusion, and germplasmx
SEeTES :‘VCOHSCrvatlon RN, [ —
3 It will prov:de an undelstandmg off Ap 1,4,7,10,11
plant transformation techniques, their - . '

i
t
x
l
1

256

1
l
s
|
|
. applications in crop improvement and | i
. disease-free plantlet generation. PP I [T
"' Students will gain comprehensive | 1,4,7,10,11 | 25,6
understanding  regarding  different I
procedures of secondary metabolite
| - production and an array of molccuhr' \
- markers which play fundamental roles | f
" in advancement of genetic research. 1 ' {
Cogmtlve Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R- Remembel ;U- Undexstandmg

R T
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Detailed Sylhbus'

'Utho. i ' ' At I 'T(;[iiés”"” P eI "' No.of co
: Lectures No.

. |

II

. Tissue culture media (composition and preparation)
. Initiation and maintcnance of callus and suspension

. Introduction to cell and tissue culture, tissue culturc as

a technique to produce novel plants and hybrids.
f
v

culture; single cell clones.

. Organogenesis; somatic embryogenesis; transfer and

establishiment of whole plants in soil

. Shoot — tip culture: Rapid clonal propagation and
_production of virus free plant . _,a,

Embryo culture and embryo rescue

Anther, pollen and ovary culture for production of
haploid plants and homozygous lines

Protoplast isolation, culture and fusion; selection of ,
hybrid cells and regeneratlon of . hybrid plants; b
symmetric and asymmetric hybrids, cybrids.
Germplasm conservation — Cryopreservatlon and slow |
growth cultures

. Plant transformation technology: “Basis of tumor

formation, Mechanism of DNA transfer, Features of Ti 1
and Ri plasmids, role of virulence genes, use of Ti as
vectors, markers, use of rcporter genes, 35S and other |
promoters, multiple gene transfers, particle |
bombardment, electroporation, microinjection. ,

. Chloroplast Transformation: Advantages, vectors :
. Application of plant transformation for productivity :

and performance: herbicide resistance, insect !
resistance, Bt genes, Non-Bt like protease inhibitors &
amylase inhibitors, . virus resistance, nucleocapsid '
gene, disease resistance, PR proteins, nematode :
resistance, abiotic stress, long shelf-life of fruits and
flowers, male sterile lines, bar and barnase systems.

15

15

15

3

BoS Approved Syllabus for M.Sc. Biot

. Metabolic Engmeermg and Industrial Products: 1;1.;

vitro production of plant secondary ructuuuntes,,
control  mechanisms and  manipulation  of -
phenylpropanoid  pathway, shikimate pathway,'
biodegradable  plastics,  therapeutic  proteins,

i
. . ) . i
antibodies, edible vaccines. |

. Molecular Marker —RFLP maps, linkage analysis, :

RAPD markers, STS, microsatellites, SCAR |
(Sequence characterized amplified regions), SSCP]
(Single strand conformational polymorphism), AFLP, ;
map based cloning, molecular marker assmted

sclcctlon

T G
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Books Recommended:

9.

. Vasil LK. (1994) Plant Cell and Tissue Culture, Springer.

Fu T.J., Singh G.& Curtis W.R. (1999). Plant Cell and Tissuc Culture for the production
of Food Ingredient. Kluwer Academic/Plenum Press.

Bhojwani S.S.&Razdan M.K. (2003) Plant Tissuc Culture.Elscvier Revised

Slater, A., Scott, N. W., & Fowler, M. R. (2008) Plant Biotechnology: an Introduction to
Genetic Enginecring. Oxford: Oxford University Press.

Primrose S.B., & Twyman R.M. (2013). Principles of Gene Manipulation and Genomics,
7™ Edition. Malden, MA: Blackwell Pub.

Buchanan, Gruissemen& Jones (2015) Biochemistry & Molccular Biology of Plant, 2"
edition. Wiley Publication.

Brown, T. A. (2016) Gene Cloning and DNA Analysis: an Introduction, 7" Edition.
Oxford: Blackwell Pub.

Glick B.R,, & Pasternak J.J. (2017) Molecular Biotechnology: Principles and
Applications of Recombinant DNA, 5' Rdition. Washington, D.C. ASM Press.

Razdan M.K. (2019) Introduction to Plant Tissue Culture. 3rd Edition. Oxford &Ibh
Publishing Co. Pvt Ltd.

10. Chawla H.S. (2022) Introduction to Plant Biotechnology, 3“’ Edition. Oxford & IBH

Publishing Co. (P) Ltd.

CO-PSO anpmg for the course:

} PO | - " POs” LS PSO
Co -__.f;-__f.}, il 5;5,,‘.5_;’.317” 9010 11" 1 2 3°4 5 6
cor .1 - - 2'- -"2 - - 3 3 - 3. -3 1
lco2 2} - _ - 3:-'"-:+2;- -3 3 - 3 -'-.2 2
CO3_ '3 - -2 -:-:2i-\-:3:i3'!- 2;%-- 2 3°
co4 3 - (- .31 -1-13 ,-1-:3i3}-"3 -1-"3 3
"3" — Strong; "2" — Modcratc, - Low "." No Correlation
1aN ;
W \6\7}(
\ N
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Semester-I1

Program Subject Year Semester
MSc Biotechnology 1 100
Course Code | Course Title Course Type
LSBTMS203 ‘Macromolecules & Enzymology Core
Credit Fours Per Week (L-T-P) |
T ; T P
4 3 1 -
‘Maximum Marks CIA EA
100 30 70

Learning Objective (LO):

This course aims to provide students with a basic

conformation, with a particular emphasis on proteins.

knowledge of biomolecular structure and
It will offer principles underlying enzyme

structure, function, and mode ofaction. The acquired knowledge can be applied in establishing
industries focusing on enzyme purification, characterization, and potential applications.

Course Outcomes (COs):

‘CQ_-N 0.

Expected Course Oufeomes | €

No. |

- This paper will help the students to
understand
present in
knowledge
assemblies.

- :

cells. Students will gain
about different molecular

N

proteins and their structure. They will
- come to know how functional proteins
. are formed and gain structures,

Students will learn how different

catalytic activitiecs. How different
conditions of reaction will affect their
potential. Students also learn about
immobilization of enzymes in
- different matrices and how
immobilization i important for
industries.
| Students will understand how proteins
works insidethe cells and helps in
immune responses. Students also

% K S

. e proteins are determined.
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate;

BoS Approved Syllabus for M.Sc. Biotechnology (Ac

basicsof macromolecules |

Students will learn about different

enzymes will work and do theirf

understand how the structures of

1246

1,2,3,4,9,10,11

H

S S —

123491011

i
i

i

i
|
i

[ 1,2,3,49,10,112,3,4,5,6

H

¢

|

C-Create; R-Re member;U-U‘riders'tarnd ing

TV
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Detailed Syllabus:
TOmiNe. T fapies © 1 No.of €O
i : Al ‘Lectures No. |
B . 1. Macromolecules and supra molecules assemblies — 15 1
' Types of macromolecules in biological systems, : f
' 2. Molecular assemblies like membranes, ribosomes, ' '
extracellular matrix, chromatin '
.i.3: Sequencing of proteins and nucleic acids.
1I + 1. Protein — protein and protein — ligand interactions,
i physical and chemical methods of study.
!2. Conformational properties of polynucleotide’s and
'

n
|
|
polysaccharides — secondary and tertiary structural i
features and their analysis — theoretical and
! i experimental; protein folding — biophysical and '
_ cellularaspects . L
I . 1. Enzyme catalysis in solution — kinetics and |
thermodynamic analysis, effects of organic solvents ;
on enzyme catalysis and structural consequences. i
!
!
§

s fn o

. 2. Physical and chemical methods for immobilization of
! enzyme. :
.___+3. Glyco and lipoproteins — structure and function %~ © ___
Iv : 1. Protein denaturation -

i 15 . 4
i 2. Ribozymes and Catalytic antibodies — Functiona(! .
. proteins — structure and drug targets (enzymes and ; ; i
| receptors) : ;
i 3. Nucleic acid hybridization — structural analysis and ' ; |
| _biological study, ; =

e -~ e e oo el e ) oo

Books Recommended:

1. Todd & Howards Mason (2004) Text book of Biochemistry. 4™ Edition. Oxford and
IBH Publishing Co. Pvt. Ltd. '

2. Albert L. Lehninger (2005) Biocherhistry. 4™ Edition.Palgrave Macmillan.

Debnath M. (2011) Tools and Techniques in Biotechnology.Pointer Publishers.

4. Buchanan, Gruissemen& Jones (2015) Biochemistry & Molecular Biology of Plant.
2™ Edition. Wiley. :

5. VoetD., Voet J.G.& Pratt C.W. (2016) Fundamentals of Biochemistry, 5" Edition.
Wiley. = = '

6. Nelson and Cox (2021) Principles of Biochemistry, 8" Edition. W.H.Freeman & Co
Ltd. :

7. Satyanarayan U. (2021) Biochemistry, 6 Edition.Elsevier.

8. Prasad Manjeshwar (2022) Biochemistry Simplified. 6" Edition. Sheetal Distributor
Publication ‘ ;

9. Robert K. Murray, David A Bender, Kathleen M. Botham, Peter J. Kennelly, Victor W.
Rodwell & P. Anthony Weil (2022) Harper's Illustrated Biochemistry, 32" Edition.

McGraw-Hill. ' \
10. Jeremy M. Berg, John L. Tymoczko and LubertStryer (2023) Biochemistry, 10'

Editign.W.H.Freemané Cq Ltd ¢ I \ ‘
A\ ﬂi%é\/g\% ﬁ?ﬂ ﬁyﬁ% W
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.PO ~ _POs-

4 5 6 7.8 9 |
3 - - - -3 3 3
3 - - .- -3 3
3 .- - 3.3 3
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Semester-II

Program Subject Year Semester
MSc Biotechnology 1 II
Course Code Course Title Course Type
LSBTMS204a Biostatistics, Bioinformatics & Computers in DCEC-1 1
Biotechnology , iy
Credit Hours Per Week (L-T-P)
i TR T
4 3 1 -
Maximum Marks CIA s EA
100 30 70

Learning Objective (LO):

This course aims to equip the students with skills of data acquisition, handling, tabulation,
organization, and processing, computer literacy and applications for the analysis of biological

data. It highlights the opportunities for biostatisticians in clinical research, and health
management.

Course Outcomes (COs):

 CONo. ' Expected Course Outcomes = Cognitive =~ PONo, P07
:’ el . Levels : i~ No.
i1 | Provide an understanding |~ Ap 1,2,3,6,7,10,11 1,5,6
| ' regarding  data types, their ’
' | arrangement ~ and ;
| representation; central | |

- tendency of data; types of error .
; - and hypothesis testing, :
'2 | Students will gain idea of, B 11,2,3,4,6,7,10,1 [ 1,56
regression and  correlation | 1 ‘
- analysis; and various types of

 tests of significance performed '

__ during interpretationofdata, |
'3 | Students will acquire c .
 knowledge about different |

software like; MS Word,

1 1,23,4,57,10,1 | 1,356
1 |

f | Excel, Power point, and | i

' statistical analysis relatedones. | | o
‘4 | Provide idea about tools and | C 0 1,2,3,4,5,6,7,8,9 | 1,2,3,456 |
[ ! techniques of bioinformatics " { ,10,11 i

and their applications; .

biological data-bases; sequence : |
- similarity analysis; and BTIS | o |
| network. % | |

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember;U-Understanding

W/% o
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Detailed Syllabus:

Umt No. = CoRi 'Tél')i“éé“""‘?”""‘ T T Noof €O
!\. ; s : ; B . Lectures -~ No. ./
1 l 1. Brlef description of data nnd its types; Sampling; @+ 15 I

| | tabulation of data and its graphical representation. ; i
‘ : 2. Measures of central tendency and dispersion: mean, !
* median, mode, range, standard deviation, Standard
error, and variance. Idea of two types of errors- Type I
& Type Il error and level of significance; hypothesis |
-  testing, N S
1 {2. Simple linear regressnon “negative and positive; | 15 @ 2
. correlation: negative and positive. !
i %3. Test of sxgmﬁcance F test, t test: one sample t-test,
‘ I matched pair and two sample t-test; chi — square test:
i goodness of fit, test of independence, test of
homogeneity; analysis of variance.

| _
m §11.Introduct|0n to Word processmg, Spreadsheets and 15 3
| i Presentation software. !
! 12. Computer oriented statistical techniques in MS Excel:
i Frequency table of single discrete varlable i
! Computation of mean, variance and standard
i deviation, e e e | Lo
v 1. Bioinformatics: introduction and its apphcatlons 3 15 4
2. Data Base: Types of database, Protein and nucleic : i

acid databases; Sequence alignment- Global and local | |

alignment, pair wise alignment techmques, multiple ;
; sequence alignment. i
3. Identification = of protein sequence from DNA :

sequence; NCBI; DDBJ; EMBL; different tools of :

bioinformatics; database mining tools. . : f
__j4. BTISmetworkinlndia, |

S——

Books Recommended:

1. Mount, D. W. (2001). Bioinformatics: Sequence and Genome Analysis. Cold Spring
Harbor, NY: Cold Spring Harbor Laboratory Press. -

2. Lesk, A. M. (2002). Introduction to Bioinformatics. Oxford: Oxford University Press.

Murthy C.S.V. (2003) Bioinformatics. 1** Edition, Himalaya Publishing House.

4. Rastogi S.C., Namita Mendiratta& Parag Rastogi (2003) Bioinformatics: Concepts, Skills
and Applications, CBS Publishers and Distributors, New Delhi.

5. Subramanian C. (2004) A Text Book of Bioinformatics. Dominant Publishers and
Distributors, New Delhi.

6. Banerjee P.K. (2006) Introduction to Biostatistics. 3" Edition. S. Chand & Company Ltd.

7. Animesh K. Dutta (2007) Basic Biostatistics and Its Application. New Central Book
Agency (P) Ltd. Kolkata.,

8. Khan and Khanam (2010) Fundamental of Biostatistics, Ukaaz Publication, Hyderabad.

9. Johnathan Pevsner (2015) Bioinformatics and Functional, 1" Edition. Wiley-Blackwell.

10. Peysner, J. (2015). Bioinformatics ’}d(Funcuonal Genomics, Wiley-Blaclavell.

gtz
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Semester-I1

Program Subject Year Semester
-M.Sc. Biotechnology 1 ‘ Gt ’
Course Code Course Title Course Type
- LSBTMS204b. | - - Applied Biotechnology -~ - " DCEC-l e
" Credit | Hours Per Week (L-TP) —
T TR R P
4 3 1 | .
Maximum Marks ‘ - CIA s BA ¢
| 100 | 30 | 70

Learning Objective (LO):

This course will provide knowledge and practical skills of various aspects of biotechnology;
promote inclination of students for careers in industrial, sustainable, plant, and medical
biotechnology. —

Course Outcomes (COs):

MCQ(f)‘I‘f'(; B Expected Coume Outcomes h ngﬁﬁwltwg‘ﬁfi (
3 e s R “Levels | . N
1 | Overall, students will gain a f Ap 1,2,4,6,9,10,11 | 2,3,5,6

comprehensive understanding of the |
‘key principles and  practices
: ofindustrial  biotechnologyenabling
them to contribute effectively to the
! sustainable and responsible
* ' development of bioprocesses in
. lvarious lndllstrlalapphe;lglqns IR N | R
2 Students will gain an understandmg Ap : 1,3,4,6,8,10,11 | 2,3,5,6
- of key envitonmental challenges, |
‘ focusing on  pollution  and
contamination in air, water, and soil. |
Addtionally, students will delve into |
advanced bxotechnologlcal ‘
approaches such as bloremedlatlon
phytoremediation, and bioventing. =~~~ ‘' -
Students will develop a U . 1,2,6,7,8,10,11 | 3,6
comprehensive  understanding  of | )
cutting-edge biotechnologicali _ |
| approaches to address diverse ! ’
' challenges in plant science and |
4 'Students will gain knowledge of U 0 1,2,3,49,10,11 ' 1,2,3,4,56
. immune response of body during : ! |

{

 infections or different  disease. ; k
| 'Imbibe deep knowledge of cancer; i ] 1
and its development. They also gain | | o i ]
* knowledge of animal cell culture and ; l | i
‘ | ' development of vaccines. * | L |
Cogmtlve Leve] An- Analyze, Ap—Apply, B-Ev. uate C—Create R- Rememben U-Understandmg
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Detailed Syllabus:

- - Enzymes, etc. !
(4. Product recovery and purification, food preservation,
. canningand packaging. . e e 1 oo

I { Biotechnology for Sustainable Development 15 o2
. 1. Environmental issues: pollution and contaminations, ‘

! sources, Air, water and Soil pollution.

%2. Measurement of water pollution, Waste water

|

treatment, waste management.

RRENG - 1T eI Tl el e 1 €O

PR, COSEART RSN ke gl iy Tectures | No. "}

I " Industrial Biotechnology P15 |

1. Isolation, Screening and maintenance of industrial | ' 1

' Microorganisms. ;

+ 2. Fermenter and Bioreactor types and components, |

) : l Production parameters. ‘ E
=53. Industrial production of Biofuel, Acids, Antibiotics, ,

{

]

S S et (5o

: 3. Bioremediation, phytoremediation, Bioventing, etc. , .
| 4. Bio-pesticides, Bio-energy, Bio-fertilizers. i
m t Applied Plant Biotechnology ' : 15 7% 3
i 1. Plant Nutrition. Enhancement: Amino acids, Vitamin i
i A, Iron, Sweetness ; 3

i 2. Modification of Flower Pigmentation

| 3. Plant Engineering for Pliytoremediation | _ B
v i Medical Biotechnology ; 15 P4

;l. Primary and = specific . immune defence system, i

{  antimicrobial peptides, cytokine, lymphocyte

{  activation, pathogenicity & virulence factors and

! investigation of epidemics. .- -

! i

i

{

2. Cancer immunology, mechanic insights of  anti-
tumour immunity, immunosuppressive mechanisms,
inhibitory receptors and cancer vaccines. S !

i 3. Principle and application of gene silencing, disease

i model; somatic and germ-line therapy and Gene
targeting. ‘ ‘ L

4. Mammalian and stem cell culture, medium

preparation, characterization and scale up techniques.

Books Recommended:

1. Stanbury & Whittaker (1997) Principles of Sterilization techniques, 1¥Indian reprint
Edition. Aditya Book (P) Ltd. New Delhi. L
2. Shuler M.L.&Kargi F. (2002) Bioprocess Engineering: Basic concepts. g™ Edition,

Prentice Hall, Engelwood Cliffs. :
3. Patel A.H. (2003) Industrial Microbiology. 4" Edition.Laxmi Publications

4. Hans-Joachim Jordening& Josef Winter (2005)Environmental Biotechnology: Concepts

and Applications; Wilcy-YCH. |
5. Indu Shekhar Thakur (2006) Environmental Biotechnology:” Basic concepts and

Applications.1#Edition. L K., International Pvt.Ltd. '
'&\? W L_,
.\

pofec it LS
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6. Michael J. Waites (2008) Industrial Microbiology: An Introduction 7" Edition; Wiley-

Blackwell.

Gareth G. Evans & Judy Furlong (2011) Environmental Biotechnology: Theory and

Application. 2™ Edition; John Wiley and Sons.

Jenni Punt, Sharon Stranford, Patricia Jones & Judy Owen (2018) Kuby Immunology.

W. H. Freeman.

9. John E. Hall & Michacl E. Hall (2020) Guyton and Hall Textbook of Medical
Physiology. Elsevier Health Sciences.

10. Bernard R Glick&Cheryl L Patten (2022) Molccular Biotechnology: Principles and
Applications of Recombinant DNA, ASM Press.

~

=

L, R Lo it EE R ST TPS0 ’
S22 3 o4 ST 6 e 9 Lt 2 3.4 05 6
1 3'3 . -3 -i3, -1-13:3"3;-133i3 - 3 3
co2 ,2,-{3;3'!-13 -13;-,3:3;-.3:3 - 3.3
€CO3 1313 - -4 -331343; 13:3j-j=]3;-_.-":
|CO4_ 331314 -1-.-:- P33 3 ' 3.
"3" — Strong; "2" — Moderate; "1"
,"}«"\
W
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Semester-IT

Program Subject Year Semester
MSc Biotechnology 1 II '
Course Code Course Title Course Type
- . LSBTMS205 Rk LabCowse3 .=~ 77 7 Core
5 __(Based on Papers LSBTMS201 & 202) e
Credit Hours Per Week (L-T-P)
5 2 - 10
Maximum Marks X . CIA = EA
00 3 70

Learning Objective (LO):

This course explores molecular mechanisms of DNA replication, transcription, translation,
protein synthesis, oncogenesis, antisense technology, and molecular mapping. It also provides
an understanding of plant tissue culture, covering principles and techniques of it. Students will

gain knowledge of both basic and applied aspects thereby contribute in large-scale production
ofclones and generate disease-free plantlets.

Course Outcomes (COs):

mCOI\To g ”Cduxse' (')u)t'éql'nfesﬁ' Cogmtlve
M o e ln e G S B T Sl Levelsy e by V8
1,2,3,7,10,11

1 - These experiments would | B

contribute in  obtaining  high- I

. quality DNA samples suitable for |

Cvarious  molecular  biolgy |

. applications, such as PCR, f

| sequencing, or cloning, )

'{'VI'tMWi'll' “ensuregaining  hands-on . B

| experience in laboratory ‘

techniques on DNA, RNA and |

. proteins.

3 | Students will acquire
comprehensive  knowledge and .
practical skills of plant tissue ,

4 ' Students will acquire a complete | C

' understanding of key techniques

: ‘and  processes  of  plant {

biotechnology. . LACE| NN

é'ééﬁi'tivéA"L;é'Qe'i: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember;U-Understanding

S
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Detailed Syllabus:

v g

1 Unit No. R “Topies ' ] No. of (6{0) ’
x ' ‘ ‘ ‘ { Practical  No.
L j classcs |
l (=3h) ‘

1. Extraction of DNA from plnnl lcaves by CTAB . 5 I

\ . methods.

2. Estimation of plant genomic DNA by
!l spectrophotometer methods.
’ ' 3. Separation of plant genomic DNA by agarose gel |
' electrophoresis.
l ' 4, Extraction of DNA from animal cells.
| 5. Estimation of animal genomic DNA by |
| ~* spectrophotometer methods.
i I 1. Separation of animal genomlc DNA by agarose gel
, ; electrophoresis.
! 2. Separation of bactenal proteins by SDS-PAGE
] electrophoresis.

! 3. Extraction of RNA from yeast cells.

. 4. Estimation of yeast RNA by spectrophotometer
methOdS ETR—— S —e —— P : - N
Plant tissue culture media préparatlon 5 3
Meristem / bud culture. -
Shoot proliferation. ! g
Rooting. ‘ i
e e _c_:a“us CUIture - oy s e b Y A P et e s ¥ e i e A, e e oSttt + o ittt 0 £ W e
Organogenesis. L Eo o8 4
Plantlet acclimatization. ' . . .;
Extraction of DNA from plant tissue. [
Estimation of DNA by spectrophotometer and ltS
separation following agarose gel electrophoresns _
5. Studyofm molecular markers. i g

e e e P —— ST PRSP SE

l
!
|
|
|
|
i
|
l
1
!

5":“5”!":“

ol B =
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Semester-I1

Program Subject Year Semester
~ MSc : Biotechnology ' 1 o I
Course Code Course Title Course Type
S LSBTIMS206a | 550 0 Tab Course ALy v 0 s Cole i
Sni | (Basedon Papers LSBTMS203 &204a) |7
Credit Hours Per Week (L-T-P)
4 5 - 8
-~ Maximum Marks e SIOGCIA - e
SrE e e —

Learning Objective (LO):

Students will develop proficiency in determining concentrations of various macromolecules and
enzymes through experimental methods. Acquire skills in performing statistical analysis of
experimental data, including hypothesis testing and comparing means across different datasets.

Demonstrate the ability to arrange and represent data effectively, utilizing bioinformatics tools
to search and compare databases relevant to molecular biolo gy.

Course Outcomes (COs):
'CONo. e ExpectedCourseOutcomes r Cogn itiv
iR b T B R e e e T T Vel -
1 1§Students will learn determining ! B 11,2,3,4,7,9,10,11 1,4,5,6
| concentrations of different |
__ macromoleculesand enzymes. .
2 ’ Will learn to assay activities and | B 0 1,2,3,4,7,9,10,11 1,4,5,6

functions of enzymes; enzyme |
. kinetics; and separation of proteins. |
3 Students will learn to perform |
statistical ~ anmalysis of data; |
' hypothesis testing; and comparing !
_ means ofdifferent data-sets. .
4 | Students will be able to arrange/|  C 0 1,2,3,4,5,6,8,9,10,11 | 1,2,5,6
represent data; gain knowledge of |
bioinformatics tools and search/
compare databases; and structural § |
analysis ofdifferent sequences. | f

Cognitive Level: An-Analyze; Ap-Apply; BQIé'i'éluatei C-Create; R-Remember;U-Understanding

123471011 [ 1,256

i
|
i
!
s v s
1}
{
i
1
1

|
i
i
]
i

N ——

41

BoS Approved Syllabus for M.Sc. Biotechnology (Academic Session 2024-25 and 2025-26)



Detailed Syllabus:

| UnitNo. e Topics -1 No.of ' CO
' : - Practical  No.
i . . classcs
i Ci (1=3h) -
Qualitative assay of protein by the Biuret method. 5 I
Quantitative estimation of protein by following Folin :
Lowry Method. ) |
Estimation of cholesterol by the method of Crawford | :,
Determine activity of alkalic protcase. i
.. Determine activity of neutral protease. N L
Effect of temperature on activity of a-amylase. 5 ' 2
Determine activity of catalase. ' .
Determine activity of urease. : ;
{

'!\J_:—- .

D S

II

Separation of protein by SDS-PAGE. ,
Determination of enzyme kinetics. - 1 L
Calculate the mean value of glven leaves samples ’ 5 3
Calculate the median of the given sample of leaves !
samples. !
Find out the mode value of given leaves samples. l '
To determine correlation between given samples.
To perform the t-test of the given data/ sample.
To perform the Chi- Square test of given data. ,
To calculate standard dcvnatlon, and variance of the ’ i
data set. o R |
Draw Hlstogram, Pie, Graph Line graph | 5 4
Prepare presentation using MS Power point software. | i
Use of Internet in biotechnological Research.
Perform various applications of spreadsheet.
Calculate various statlstlcal parameters, using MS . : :
Excel. , i
Search nucleotide sequence of a target gene on NCBI ;
:  website and, align and compare with other database - l
i using BLAST tool. '
7. Find out amino acid sequence of a particular protein
i " from protein database available on public domain and
| . compare it with other proteins. i

e e e T Tl i mnrvmmntms sre 2t K e vemmm——a A N Y i 315 i vt b A e e 16 IR

1
, .

Bt

T KRS

e

- v oy B et Tt R ORI N )

PO L. n Bl PRSEETS Gt | RIS TAv "PSO i
co ;.1 2 34755 6. 7389 0 1 rp2,3/4°5 6|
¢oi3:2;3 2,- -.24-43.2 3.2;- -:2 3 3
co2 22 3 3i-.- 3; -.02°2 2 '3,-.-3"2 2
co3 '3 ,2.2 2i-;-,2(-[-:3 3.313 -". 3 3
CO4 . 212:312.3;3 -]2i241 3,2i3 -'- 2 3
"3 —E-r_c—)ng' NN _ Mo‘deratc "1"- Low; "-" No Correlation
A% or
a\®
\

A\

g
Y W
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Semester-11

Program Subject Year Semester
MSc ~ Biotcchnology 1 I
Course Code Course Title Course Type
LSBTMS206b ‘ Lab Course 4 Core
(Based on Papers LSBTMS203 & 204b)
Credit Hours Per Week (L-T-P)
e —
Maximum Marks CIA : : EA
| 100 " 30 70

Learning Objective (LO):

This course will enhance understanding and skills of various biotechnological techniques for

protein and enzyme analysis,production of bioethanol, antibiotic, and bio-fertilizer, including
immunological techniques and applications.

Course Outcomes (COs):

. CONo. EXbectédC(‘)ﬁme'O‘u'tcoﬁié‘S' Cogmtlve PONo | PSO

BlaUES < Levels | i N0
5 1 . Students will Iearn determmmg 1 B 1 2 3 4 7 9 10 11 1 ,4,5,6

; concentrations of  different | i
; macromolecules and enzymes. P BT B
2 Will learn to assay activities and B 11,2347910,11 1,456
; | functions of enzymes; . enzyme
] kinetics; and  separation  of | i
| ___iproteins. e :
i 3 - Through practlcal expenences ‘the | , B 1,2,3,4,7,8,9,10,11 | 1,3,5,6
? “students  will learn bioethanol, |
antibiotic, enzyme and  bio- |
~ fertilizer production. | L
4 . These  practicals  provide a ‘ B i 1,2,3,4,7,10,11 . 3,5,6
- comprehensive learning experience | ' - i 1
i ' in immunology techniques. | |

Cognitive Level: An- -Analyze; Ap—Apply, B- Evaluate C-Create; R-Remember; U-Undexstandmg

!

L
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Detailed Sylhbus.

g‘iJ i‘N

e A s gy o s

Toplcs ey T ,.5
; i Pr'lctlcal
~classes

(1=3h)

! Y C,O.,

»

1. Qualitative assay of protéin by the Biurct method.

Quantitative estimation of protein by following Folin !
Lowry Method. !
Estimation of cholesterol by the method of Crawford !
Determine activity of alkalie protease. !

{

II

Determine activity of neutral protease. |
l

Effect of temperature on activity of o- amylase.
Determine activity of catalase.

Determine activity of urease.

Separation of protein by SDS PAGE.
Determination of enzyme Kinetics,

TAUN RV AUNSLAW

; 5.

Production of Bioethanol from different wastes.
Antibiotic production

Production and purification of enzyme

Treatment of different waste water and analvze its
physico-chemical parameters.

Production of bio-fertilizer

IV 1.

i
| |
L !

2. Isolation of Inmunoglobulin and biochemical

._ Perform ELISA techniques. =

Study of Agglutmatlon reaction.

estimation.
Radial and double immunodiffusion.

CO-PSO Mapping for the course:

i

"3" Stl'ong, ll2"
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Semester-I11

Program Subject Year Semester
A MSc ; ontechnology s st i Al e oI
Cdﬁrée Codé — Course Tltle | Cc¥ursé Type" —
 LSBTMS301 Genetic Engincering : - Core
Credit Hours Per Week (L-T-P) "
y v = & — e
' Maximum Marks [T S0 Ee T TCIAL oy e | R
S - e G : : ‘ 70

Learning Objective (LO):

Students will learn principles and procedures of recombinant DNA technology, and will be
capable of applying this knowledge to produce insulin, growth hormones, albumin, vaccines,
and pharmaceuticals. Students will become proficient in using molecular tools and techniques,
and will be able to work in pharmaceutical companies, research organizations, hospitals, and
universities to improve organism's genetic makeup for their better survival in challenging
environments.

Course Outcomes (COs):

CONo. ' Expected Course Outcomes | Cognitive | ' PONo

Levels
1 (It will  provide an in- depth Ap 1,3,7,9,10, | 3,4,6
i understandmg of genetic engineering, 11
' its tools, and practical applications, and
- equip them with skills of recombinant
___, technology. R ST k]
2 - Students will have a solid foundation Ap  113,710,11 3,6 |

. of fundamental techniques and tools of
molecular biology necessary for
genetic engineering, gene cloning, and
gene expressionanalysis. | '
" Will make the students capable of Ap 1,3,7,10,11 | 3,6

- doing gene manipulation, gene/ protein i

expression, and bioengineering. I N R . T
4 | Students will gain an understandmg, of Ap 1,3,7,10,11 1 3,6

' recombinant protein processing, gene
tagging techniques, and principles and
| applications of gene therapy.

Cogmtlve Levégl An-Analyze; Ap-Apply; B- Evaluate; C-Create; R-Remember U-Understandmg

o W e o
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Detailed Syllabus:

* Unit No. AT Toplest Tt ‘ No.of = CO
! ' S TR an i Leetures © No.”
I 1. Scope of Genetic Engineering. 15 1

2, Cloning and patenting of life forms. Genetic
engineering guidelines,
. 3. Molecular tools and their application: Restriction
enzymes, modification enzymes, molecular markers.
4. Nucleic acid purification, yield analysis
5. Nucleic acid amplification and its applications:
Polymerase Chain Reaction (PCR), Reverse
. transcriptase PCR, Multiplex PCR, Quantitative PCR |
Rt Cloning  vectors:  Plasmids, bacteriphages,
~ phagemids, cosmids, Artificial chromosomes
2. Restriction Mapping of DNA Fragments and Map :
Construction, Nucleic acid sequencing. !
3. cDNA synthesis and cloning: mRNA enrichment, |
reverse transcription, DNA primers, linkers, adaptors '
and their chemical synthesis, Library construction ' i
and screening. i
. 4. Cloning interacting genes — Two and three hybrid

15 2

'_.E;—L_ ————————N

i

"1. Site — directed mutagenesns ‘and protein engmeermg - I5 . 3
‘2. DNA Transfection, Southern blot, Northern blot, : '

: Western blot, Primer extension, S| mapping. RNase | ;
i protection assay. i ,
; 3. Expressnon Strategies for hetrologous genes: Vector : '
' engineering and codon optimization, host% :
engineering; expression in bacteria, expression in ;

Yeast, expression in insects and insect cells, .
expression in mammalian cells ;

éT _-.___.ﬁ,__._-m___.,m
|

i

__systems. Nucleic acid micro array assay. N .

____4. Phage display: Techmque and applications
v . Proccssmg of recombinant Proteins: Purification and |
refolding, characterization of recombinant proteins, -
i stabilization of proteins. | .
;2. T — DNA and transposon tagging: Role of gene | '
tagging in gene analysis, t — DNA and transposon ! :
tagging, Identification and isolation of genes through l n
' ' T—DNA or transposon.
. 3. Cisgenesis, intragenesis and genome editing by
CRISPR-Cas9.
. 4. Gene therapy: Vector engineering. Strategies of gene
delivery — Viral & non-viral, gene knocKout, gene .
augmentation, gene correction / gene editing, gene : :

"T"" -

15 r 4

N Tt T U

.
) F $(5|“7 W
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Books Recommended:

9.
10.

CO-PSO Mapping for the course:

Eldon John Gardner, Michael J. Simmons and Pcter Snustad (2000) Principles of
Genetics. 8" Edition, John Wiley and Sons, INC.

James D Watson, Richard M. Myers, Amy A. Caudy and Jan A. Witkowski (2007)
Recombinant DNA: Genes and Genomes 3" Edition; WH Freeman.

Old and Primrose (2013) Principles of Gene Manipulation. 7" Edition. Blackwell
Publishing.

Sandy Primrose and Richard Twyman (2013) Principles of Gene Manipulation and
Genomics 7" Edition; Wiley-Blackwell.

Buchanan, Gruissemen& Jones (2015) Biochemistry & Molecular Biology of Plant, 2"
Edition. Wiley-Blackwell.

Rusell&Peter (2016) Genetics 3" Edition. Pearson Education, Inc, San Francisco.
Benjamin Lewin (2017) Genes XII. 12" Edition Pearson Education International.

W.H. Elliott&D. C. Elliott (2018) Biochemical and Molecular Biology. 6" Edition.
Oxford University Press.

Brown T.A. (2020) Gene Cloning and DNA Analysis. 8" Edition. Wiley-Blackwell.

B.D. Singh (2023) Biotechnology: An Expanding Horizons, 5™ Edition.MedTech
Science Press.

PO PSO

€O 12 10 1121/2,3 4.5:6.
'CO1 3 -1 3 °3 :-1-.3 3 -3
,C02 3. - 3.3 i-j{-.3_ -.- 3:
,CO3_ 3 - 3 3 1-{-.3 - -3
'C04 3. - 3.3 (-1-:3 - 3

"3"—Stroﬁg; "2" - Modcrate, OTe Low "-"No Correlatlon

N\

\“\

THRL |
™ >

47

BoS Approved Syllabus for M.Sc. Biotechnology (Academic Session 2024-25 and 2025-26)



Semester-II1

Program Subject Year Semester
MSe Biotechnology I III
Course Code Course Title Course Type
LSBTMS302 Biology of Immune System Core
Credit Hours Per Week (L-T-P)
L T _"P 7
4 3 1 -
Maximum Marks CIA EA
100 30 70

Learning Objective (LO):

This paper intends to understand fundamental concepts of the immune system, anatomical
functions of immune cells, insight into pathogenesis, host-pathogen interaction, and immuno-
modulators during pathogenesis, diagnostics, tolerance, transplant and vaccine development.

Course Outcomes (COs):

CONo. | Expected Course Oufcomes - Cogniti |~

]

A { :
. Levels:*

~PONo. . | PSO

No.

g

{

i

i

i
|
1
i
i
| S—
i

It intends to provide an in-depth

An

- understanding regarding mechanisms .

i of the immune system; along with |

concepts ofantigen and antibody. |
~ Students will be able to understand |
- MHC, BCR, TCR and complement
- systems; and learn regulatory aspects

}

1,23,5,7,89,10,11  135.6

An

| ofimmune system.

Acquire knowledge about processes
antigen-antibody
| mechanisms
- cytotoxicity;
hypersensitivity. .
' Gain a comprehensive idea of An

;Of

. different

' transplantation
engineering; along with immunity
' against infectious agents and cancer ‘
| immunotherapy. ’ |

te; R-Remember; U-Understand ing

(.fdgni‘tiil'e Level: An-Analyze; Ap—Appiy; B-EValuaie; C-Crea

\
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AP
interaction;
of cell-mediated

cytokines; and |

aspects of
and

organ
antibody |

{

1 1,2,3,4,5,6,7,8,9,10

= |
1,2,3,4,5,6,9,10,11 | 1,3,5,6
i

1,23,4,57,9,10,11 | 12,3,4,56

1,2,3,4,5,6

|
i
|
|
|
!

g



r‘?‘Umt No

Detailed Syllabus:

"' No.of
“ | Lectires

jo b

l

Lo

—iN B

W

- Nature and biology of antigens and super antigens.
- Antibody structure and function. .
. Major lustocompatnblhty complex (MHC), 'MHC

. BCR &TCR, generation of diversity.

3 chulation of immune response — Antigen

2!’

i

1

i

' ¢ .

| S Y SENR

)

5

M\

S

DN e

. 4 _Hypersensitivity.

. immunosuppressive therapy.

Intloductlon - Phylogcny of immunc systcm, innate |
and acquired immunity, Clonal nature of immune |
response.

Organization and structure of lymphoid organs. ,
Cells of immune system — Hematopoiesis and |
differentiation, B — lymphocyte, T — lymphocyte,‘
Macrophages, Dendritic cells, Natural Killer and |
lymphokine-activated  killer cells, Eosinophils, '

Neutrophils and Mast cells. Lymphocyte trafficking. ‘
i

genes, and immune responsiveness & MHC
restriction. ‘

Complement system.

processing and presentatxon, generation of humoral
and cell mediated immune responses; Activation of
B —and T — lymphocytes; cytokines and their role in
immune regulation; T — cell regulation.

15

=

. Antigen — antibody interactions. ;
. Cell — mediated cytotoxicity: Mechanism of T cell i

and NK cell mediated lysis, Antibody dependent cell
mediated cytotoxicity, and macrophage mediated
cytotoxicity.

. Immunological tolerance & Autonmmumt ¥ types of [’

autoimmune diseases. - ) '

. Transplantation: General conceﬁt of lmmunologlcal
basis of graft rejection; clinical transplantatlon and |

Immunity to infectious agents (intracellular parasites
(malaria), helminthes, bacterial (tuberculosis),
viruses, (AIDS) infections and other congemtal and
acquired lmmunodcﬁclency vaccines.

Antibody engineering: Chimeric, generatlon of
monoclonal  antibodies, hybrid - monoclonal '
antibodies; catalytic antibodies.

15

B L —— A Ak At 6 e 4 o 8

15

Tumor immunology and Cancer iminunotherapy.

)

49
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Books Recommended:

1. Peter J. Delves, Ivan Maurice Roitt, Seamus J. Martin and Dennis & R. Burton (2017).
Roitt's Essential Immunology. 13" Edition. Wiley-Blackwell.
2. Jenni Punt, Sharon Straford, Patricia Jones, Judith A. Owen, Judith A. Cohen (2018)
Immunology. 8" Edition. WH Freeman & Co Lid,
3. Canadian Networking (2021) Manual of Immunological Methods. CRC Press.
4. David Male & Milton Keynes (2021) Immunology: An Illustrated Outline. Taylor &
s g Francis Ltd, UK,
A 5. Frances Fischbach, Margaret Fischbach & Kate Stout (2021) Fischbach’s A Manual of
Laboratory and Diagnostic Tests. Lippincott Williams & Wilkins Publication.
6. Linda E. Miller, Christine &Dorresteyn Stevens (2021) Clinical Immunology and
Serology: A Laboratory Perspective. 5™ edition. FA Davis Publication.
7. Mary Louise Turgeon (2021) Immunology & Scrology in Laboratory Medicine.
Elsevier Health Sciences.
8. Richard Coico (2021) Immunology: A Short Course. John Wiley and Sons Ltd. US.
9. Rezaei &Nima (2022) Clinical Immunology. 1* edition. Academic Press Publication.
10. Robert R. Rich, Thomas A. Fleisher, Cornelia M. Weyand, David B. Corry and Jennifer
&M. Puck (2022) Clinical Immunology: Principles and Practice. Elsevier.

CO-PSO Mapping for the course:
Fo T e o
0 almoti3
€01 ;3 22
co2 3:312¢
€03 '3 2
€04 373

"3"— St}or-l:g;m"hzh" - Modei

§ e

\ 'r'\' ﬁ\%ﬂ T o it \{\,N/ AA’@
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Semester-I11

Program Subject Year Semester
Faal e MSc s ~ Biotechnology Il
Couree Code Course Tltle —
i LSBTMS303 - | Bioprocess Engineering & Technology | .~
Credxt ‘ Hours Per Week (L-T-P) |
y i ; 3 : : , o
Maximum Marks | can e ClAG R e A e e BAR i
— 100 — 30 — — 70 |

Learning Objective (LO):

Above paper emphasizes on principles followed for designing and development of equipment’s
such as bioreactor, and procedures involved in manufacturing of industrially important products

like pharmaceuticals, nutraceuticals, alcohol, enzymes, antibiotics, acids, polymers, etc., using
biologicals.

Course Outcomes (COs):
| Cognitive |

i CO No. 0 Expected Course Outcomes
S . Levels |

§ | H

 1,5,6
fermentation | |

: PONO e

1 . Students will come to know the basics R
of bioprocess/
technology; cultivation, preservation |
rand  maintenance of industrially '
important microorganisms; and various }

i

|

processes of sterilization.
2 | Will impart knowledge about des:gn '
and different types of bioreactors and |
' various  parameters regulating the |
| bioprocess. -
3 Students will be able to understand | C 1
different  steps of downstream 9;
processing;  aspects of effluent
treatment; and various procedures of !
| " microbial cell immobilization. P |
‘4 Swdents will gain an idea about, C | 1,3,578, |
production  processes of various 9,10
commercials like alcohol, acids,
| ' antibiotics, single cell proteins, etc,]
and elementary knowledge of food i
- atechnology | j
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R- Remember U—Understandmg

W % B ey
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}
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Detailed Syllabus:

ORI Mg 17 g U R T T o VT Nooof - CONo
ik BB A Ay S5 , | Lectures 4
i1 ‘1. Introduction to Bioprocess Engincering & its SN 1

' i applications. ' |

| 2. Kinetics of microbial growth and death ! i
5 +3. Isolation, screening, preservation and maintenance ’ !
| ¢ ofindustrially important microorganisms. [

5 ; 4. Nutrients and media for industrial fermentation ‘

{ { 5. Air and media Sterilization- physical & chemical ‘

o Drocesses of sterilization. 4 R
(I . Types of fermentation processes; Biorcactors- types; | 2

f | design and components; analysis of batch, fed-batch | 15

i ’ and continuous bioreactors, stability of microbial
i _ reactors, analysis of mixed microbial population, |
| i specialized reactors (pulsed, fluidized, photo .
i i bioreactors). : ’
! { 2. Measurement and control of bioprocess parameters- ;
‘ inoculum size and age, pH, temperature, foaming, !
agitation, aeration, etc. _ ’

B e T AN

—————
N

1 III ;1. Downstream processing: introduction, removal of : 15 3
i

microbial cells and solid materials, foam reparation, i
precipitation, filtration, centrifugation, cell disruption- |
physical and chemical methods, liquid-liquid |
extraction, chromatography, membrane process, |
; drying and crystallization, effluent treatment: TDS, |
i BOD, COD; treatment and disposal of effluents. .
; 2. Immobilization technique; types of immobilizations; !

i materials used for immobilization, whole cell |
i Immobilization, and their industrial applications.

t I Industrial production of chemicals: Alcohol

(ethanol), Acids (citric, acetic and gluconic),

i solvents (glycerol, acetone-butanol), Antibiotics

j (penicillin, streptomycin, tetracycline), Amino

i acids (lysine, glutamic acid), Single cell protein.

Use of microbes in mineral beneficiation and oil

! recovery.

: 2, Introduction to food technology: elementary idea
| {  of canning and packaging, sterilization and
' pasteurization of food products, technology of
' typical food/ food products like bread, cheese, and
___idli: food preservation,

15 4

TN S S

v }rzs‘"\f‘ﬁ}u

BoS Approved Syllabus for M.Sc. Biotechnology (Academic Session 2024-25 and 2025-26)

52



Books Recommended:

1. Michael J. Waites (2016) Industrial Microbiology: an introduction 7" Edition; Wiley-
Blackwell.

2. Stanbury P. F., & Whitaker A. (2016). Principles of Fermentation Technology. Oxford:
Pergamon Press,

3. Baily J.E. &Ollis D.F. (2017) Biochemical Engineering fundamentals. 2™ Edition.
McGraw-Hill.

- 4. Shuler M. L.&Kargi F. (2017) Bloprocess Engineering: Basic concepts 2" Edltlon
Prentice Hall, Engelwood Cliffs.

e 5. Wulf Crueger& Anneliese Crueger (2017) Crueger's Rlntechnology A Textbook of
Industrial Microbiology.3™ Edition. Medtech Publication.
& 6. CasidaL.E.J.R. (2019) Industrial Microbiology. New Age International Publisher.

7. El-Mansi E. M. T,, Bryce C. F. A, Amold L. Demain, Allman A.R. (2019)
Fermentation Microbiology and Biotechnology. Boca Raton: Taylor & Francis.
8. SatayanarayanU(2020) Biotechnology. 1St Edition. Books and Allied (P) Ltd. Kolkata.

9. Vanitha N., .InithaC. &Lebanon Ebency (2020) A Textbook on Industrial
MlcroblologyRyan Publishers. -

10. Patel A.H. (2022) Industrial Mlcrobxology Laxmi Publlcatlon

CO-PSO Mapping for the course:

\ . %/ i
"'a. 4 R ' e
= R

6
: ' o
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Semester-I111

Program Subject Year Semester
S MSE ~ Biotechnology e Aot e IR L
Course Cdde | | Course Titlew 7 Course Type
.~ LSBTMS304 Environmental Biotechnology Core’
| Credit‘ Hours Per Week (L-T-P)
3 ' 3 1 —
- Maximum Marks CIA. - i BAG S
100 30 T —

Learning Objective (LO):

This course integrates environmental sciences and biotechnology, focusing on applying
biotechnological methods for mitigation of pollution particularly in solid waste management
and industrial waste bioremediation. The course emphasises the societal benefits of utilizing
plant- and microbe-based biore mediation processes.

Course Outcomes (COs):

| CONo. | Expected Course Outcomes | Cognitive |

Levels |

PONo. |

t '
]
|
i
'
i
{
i
|
i
i
{
|
i
i

i i
! ]

: i
| |

Students will gain knowledge
about environmental pollution
issues and different types of |
pollutants. They will also |
know about different |
limitations, and approaches to
cure the problem of pollution.
Students will understand water
pollution and know the
sources of pollution. They will |
gain  knowledge of waste
water treatment processesand l
different  techniques of |
treatment of water pollution.

| Students will imbibe idea of ,
- waste

water treatment |
techniques applied in different
industries. They also gain

knowledge of  xenobiotic |
i compounds and pesticides. :
L will understand how :

- chemicals are affecting the .
. environment and know their .
. management techniques. i

W

54

U 1,3,4,6,9,10,11

>Ap

Ap

1,3,4,6,9,10,11

1356
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‘4 |Students  will acquire ¢ An 1,2,3,4,5,6,7,8,9,10,11 1,3,4,5,6 °

f | knowledge of solid wasle j
' management and different bjo- i

i  fertilizer making processes.

; | They also learn about different '

: I laws  of environment for |

i | control and prevention of

{ pollution. Students will learn ,

; jabout  different  biotech 1

- ‘agencies which are workingl|

; { 1for pollution management. J

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understanding
: Detailed Syllabus:

r-ﬁmma_m“.___uw-, s Tor@ETT - T N T 6 N
BT e g o T Lectures '

i
g I - 1. Environment: Basic concepts and issues. 15 1
%

: 2. Environmental Pollution: Types of pollution, Methods i
: i for the measurement of pollution; Methodology of
! " environmental management — the problem solving i
i . approach, its limitations, ;
3. Air pollution and its control through Biotechnology e
- 1. Water pollution and its control: Water as a scarceE 15 2
natural resource, sources of water pollution, Need for ,’
+ Wwater management, Measurement of water pollution, |
! ! Wwaste water collection, waste water treatment -
physical, chemical and biological treatment processes L
! ! 2. Microbiology of waste water . treatments, aerobic !
! i process: Activated sludge, oxidation ditches, trickling j
filter, towers, rotating discs, rotating drums, oxidation‘§
; - ponds. <y ‘ :
f 3 Anaerobic process: Anaerobic digestion, anaerobic |

i
H

. filters, Up flow anaerobic sludge blanket RO e B ) o n,
' III i 1. Treatment schemes for waste waters of dairy, 15 3 ,
distillery, tannery, sugar, antibiotic industries; ¢
Bioremediation : ™
+ 2. Xenobiotics  in  Environment — Ecological !
* considerations, oil pollution, surfactants, pesticides.
| 3. Biopesticides in integrated pest management, -
' | 1."Solid wastes: Sources and management (composting,
I i vermiculture and methane production).  ° ?
! : 2. Global Environmental Problems: Ozone depletion, UV :
i =B, green house — effect and acid rain, their impact -
|

|

PUINIDIG: SR

©  and biotechnological approaches for management. !

3. Role of National organization in Biotechnology. }

. 4. Acts and rules for environment managements and |
...._pollution control in India,

— e e

5 WF T%J% N/ | \w\y ;%2‘%9\%

\\\\ i 55
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Books Recommended:

9.

Kumar H.D. (2003) Modern Concepts of Biotechnology. 3" Reprint Edition, Vikas
Publishing House. Pvt. Ltd.

Alan Scragg (2005) Environmental Biotechnology. 1*" Edition. Oxford University Press,
Hans-Joachim J6rdening, & Josef Winter (2005) Environmental biotechnology:
concepts and applications. Wiley-VCH.

Indu Shekhar Thakur (2006) Environmental Biotechnology: Basic Concepts and
Applications, 1 Edition. I. K. International Pvt, Ltd.

Debnath M. (2011) Tools and Techniques in Biotechnology.Pointer Publication.

Gareth G. Evans & Judy Furlong (2011) Environmental Biotechnology: Theory and
Application. 2™ Edition. John Wiley and Sons.

Chatterjee A.K. (2011) Introduction to Environmental Biotechnology. 3" Edition.
Prentice Hall of India Pvt. Ltd. New Delhi.

- Manoj Tiwari, KapilKhulbe& Archana Tiwari (2013) Environmental Studies.Revised

Edition. I. K. International Publishing House Pvt. Ltd. , _
Singh B.D. (2020) Biotechnol_ogy: Expanding Horizons. Latest Edition. Kalyani
Publishers.

10.Ritmann B. & McCarty PL (2020) Environmental Biotechnology: Principle &

CO-PSO Mapping for the course:

Applications. 2™ Edition. McGraw Hill Science.

~ masmna R R L SR

cod 21373

I i 3 . K

! ......5. Tm“ - _..I -
21 - .3 |
343 .9

¥ H
]

"3" —Strong; "2" — Modgl:;-té}-rf"?f.bw; " No Correlation

L1 .



Semester-IIT

30

Program Subject Year Semester
MSec Biotechnology I 111
Ceurse Code Course Title Course Type
LSBTMS305 Lab Course 5 Core
(Based on Papers LSBTM S301&302)

Credit Hours Per Week (L-T-P)
4 . . 8
Maximum Marks CIA EA
100 70

Learning Objective (LO):

By this course, student will develop hands-on skills, and a complete understanding of

recombinant technology and immunological techniques, which will fostertheir ability to apply

these methods in research and diagnostics.Will also understand the principles, applications, and

sngmﬁcance of biotechnology procedureswhlch will prepare them for advanced studies or

careers in biotechnology, genetics, and related fields.

Course Outcomes (COs):

- CONo. |

Expected Co urse Outcomes

1

These

' skills  in

practlcal
. understanding  of
i related to nucleic acid extraction, v
i quantification, and analysis. | P
' Students  will acquire practical An
restriction  digestion, |
' ligation, isolate plasmid DNA from | |
%E. coli, and

execute

| amplification through PCR.

' Students will acquire skills in |

- clinical
blochemlstry

wnh the

i related fields.

hematology

' This skill set will equnp learners | An
experience |
f necessary for advanced studies and | |

: applications in immunology and

practical

provide | An
techniques |

DNA |

and !

1,2,3,6",'7','1’6,1 1

1,2,3,6,7,10,11

123,67,1011

123670001 3

3,5,6

l
|
I
|
l

Cognitive Level: An- -Analyze; Ap-Apply; B- Evaluate C-Create; R- Remembel U Understandmg

7

b
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Detailed Syllabus:
RN I GRS N GO

' Practical " No.!

; classes

Moy g F12 570, _(1=3n). -

1. Extraction of DNA from E. coli, 5 1

2. Estimation of bacterial DNA by Spectrophotometer methods, )

3. Scparation of bacterial genomic DNA by agarose gel ;
electrophoresis. :

4. Hot phenol method for extraction of total RNA from E, coli,
5. Estimation of cellular RNA by spectrophotometer method, !
1. Restriction digestion of DNA with restriction enzymes, i
2. Ligation of DNA. i
3.  Isolation of plasmid DNA from E. coli. ;‘
4. DNA amplification by PCR. eerin e onl
' 1. Blood group determination y slide agglutination reaction, I
2. Enumeration of WBC in blood sample. 4
- 3. Preparation of a blood smear and differential blood count, ;
4 .
5 i
; |
7 :
8 I
] |

m

. To separate serum from the given blood sample.

. To determine albumin:globulin ratio in given serum sample.
- Estimation of serum protein by Folin Lowry method.

- Isolation of immunoglobulin,

. Separation of serum protein by SDS-PAGE,

4 b~ o4

;

i 1. Detection of class specific antiboa;'bymdouble diﬂ‘uélfc')h
! method. ' : '

|
l

2. Observe Ag-Ab interaction by immunoelectrophoresis. S
[ 3. Observe  Ag-Ab interaction by  counter current |
. immunoelectrophoresis. ' !
! 4. Study of agglutination reaction e ; L ;
! 5. Study of ELISA technique. = ' ‘
| 6. Immuno diffusion test.

f PO L

)
Ww W wnlg

2
33
303
1CO3 313
[cOo4 33

I
—t
I}
i

Wiw wiwian]

i 3
"3"_ Strong; "2" — Moderate; " "- Low; "-" No Correlation

Q& \m%\\}\/ /
N vAS L
ey EW | W A\fﬂ’“
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Semester-I11

Program Subject Year Semester
MSc Biotechnology | I
Course Code Course Title Course Type
LSBTMS306 Lab Course 6 Core
M (Based on Papers LSBTM S303&304)
Credit Hours Per Week (L-T-P)
L T A
; : : . 8" :
Maximum Marks CIA BAC
100 30 70

Learning Objective (LO):

This course aims to provide hands on proficiency for execution of experiments and handling of

glassware, and related instruments utilized during study of bioprocess/ fermentation technology,
and environmental biotechnology.

Course Outcomes (COs):

" microbial

produced

i several
- products.

' formation

1 - Will learn different technidues of |

| technology;
‘ ' production of bioethanol and
! other

isolation;

and
of '

various

__fermentation products

2 . Will gain knowledge of microbial
growth and kinetics of enzymes !
through  bioprocess |

along with |

commercial .

3 | Will learn determining different |
' physico-chemical pollutants of |
: - water and several other samples. |
4  Come to know about analytical |~
. procedures,
' biological
j'contaminan_tsofwatc;l'quie;s. 0 S Y W — |
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understanding

and
and

different
chemical

- 11234710011 1

T 1,24.8,10,11

11,23,4,6,7,8,10,11 | 1,4,5,6

123471001

[—y)
W)

W}

=)}

!
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Detailed Syllabus:

t’t?tiﬁimo; P ST Topics . , No.of €O |

p o g Practical  No. !

: o " * classes | )

R T _ : . (1=3h) 1

X 5. Isolation and identification of microorganisms from © 5 M

f . industrial waste water. ‘ |
i6. Determination of thermal death point (TDP) and ‘ '

thermal death time (TDT) of microorganism (Bacteria | : :

! and Fungi), |
;7. To study the production of citric acid by Aspergillus |

. i nigerand also qualitative and quantitative test, .I i

II ;4. To study the bacterial growth curve. | 5 r2
:3. To study the fungal growth curve, :
l6 Determine enzyme kinetics in respect to substrate ! . ‘
i concentration. i !
|7. Production of Bio-ethanol from different wastes and

~eo——i . s qualitative analysis, R— i
To determine total suspended solids (TSS) of water. 5 3

To determine total dissolved solids (TDS) of water.

Determination of dissolved oxygen (DO) of water., ,

Determination of chemic_:al oxygen demand (COD) of :

b i Water, M o . —
Determination of biochemical oxygen demand (BOD) 5 4

of water. ' ‘ ¥

To screen antagonism between Trichoderma sp. and .

Aspergillus sp. ‘ ' i

Determination of effect of ‘fungicide on growth of ;

fungi. , :

4. To determine the Most Probable number (MPN) of a |
___given water sample. _ | |

ROk

=

_., .__._,.C)..,___'.

Sy - —_— A 2 e s dom s

CO-PSO Mapping for the course:

oy > AT e S

PO 5, oE SRS ' i PSO i

(U1 12753 7475 6.

02 3.3:-"- 2 3 o 31

2 3ei 203 2 2

2135 1- a2 3y 32
"3.__'_',:.§t»rohé;‘..2"':'_"Moderatc;_ulu_ Lo s 1

£y -
Sl U gy
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Semester-IV

Program Subject Year Semester
- -MSc Biotechnology S SRR ATV
Course Code Course Tltle “Course Type
LSBTMS401 | - IPR, Biosafety, Bioethicsand =~ | ~ DCEC-2 7
: Nanobiotechnology ' A i
Credit "Hours Per Week (L-T-P)
o MaximumMarks | oL CIAL L T TR
100 ' B 30 " 70

Learning Objective (LO):

Students will acquire detailed idea about IPR, biosafety and bioethics. They will also know
different aspects of nanotechnology such as principles, synthesis procedures, and their
applications in various avenues, including health care practices, along with idea about thin films
and biosensing devices.

Course Outcomes (COs):

~ CONo. | Expected Course Outcomes

1 : Proposed paper will impart basic | U 12,699,100 4,56
understanding and awareness towards | ; *
importance of IPR and various ways |
. of its protection. It will also instill a
! desite  among the students for
Cinnovation  and entrepreneurial
practices. = .
2 This course will make the students Ap 1 1,2,7,9 5,6
j aware of biosafety guidelines and - :

bioethical issues. Also, will get idea
about environmental risk and its
protection aspects.

' Will acquire in depth knowledge C 1,2,89,10 | 5,6
| regarding principles, applications and g
several other aspects of
| - nanotechnology and nanomaterials. | » | | |
‘4 | Students will be able to know about |  C 1,2,89,10 156

f biosensors and thin films along with

{ applications of nanomaterials in the
' health care system.

Cogmtxve Level: An-Analyze; Ap—Apply, B-Evaluate; C-Create; R- Remember; U-Undexstandmg

o R A
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Detailed SylhbuS'
|
&
I

Utho.vz fj;:i“'f;""x , Toplcs #“ 1 NoJof ' CO No./
s B S s algl e s Leetures . 7

i 1. IPR: lntroductlon to |ntellectual property; types of 15 .
IP: patents, trademarks, copyright & related rights,
plagiarism, industrial  design, traditional
knowledge, geographical indications, protcction .
of new GMOs; International framework for the
protection of IP; IP as a factor in R&D.
Intellectual property laws of India. ;

2. Entrepreneurship in bio-business: Introduction | : !
and scope in Bio-entrepreneurship, Types of bio- | ;

, industries; Strategy and operations of bio-sector

f firms; Entrepreneurship development program of

l public and private agencies (MSME, DBT,

I

"
e A s i e e e e s e

__BIRAC, Make in India). o

l Blosafety mtroductlon, hlstorlcal background; | 15 .2

introduction to biological safety cabinets; primary ‘
containment for biohazards; biosafety levels; -
GRAS organisms, biosafety levels of pathogenic :
microorganisms; definition of GMOs; principles of :
environmental risk assessment and, food and feed
safety assessment.

2. Bioethics: cloning and stem cell research; human, :
plants, microbes and animal experimentation; . : i
animal rights/ welfare; Agriculture biotechnology: ! ' :
Genetically engineered food; Protection of j

\_______ i environment and biodiversity: biopiracy. =~ _

m 1. Nanoblotechnology Introduction to 15 - 3
Nanobiotechnology: Concepts, historical
perspective; Different formats of nanomatenals and !
applications. 5

2. Cellular Nanostructures Nanopores Bimolecular |
motors; Synthesis and characterization of dificrent -
_nanomaterials. bt mea o S

v H1. "Nanoparticles for dlagnostlcs and treatments; 15 4

i concepts of - smart stimuli responsive ‘
< nanoparticles, implications in cancer therapy. ; - :
: 2. Nanodevices for. biosensor development, . |
: ! nanomaterials in pollution control. X ! i
; ? 3. Thin films: synthesis and applications. |

——— e e - -

|
T WSS S

Books Recommended:

1. Rita Khare (2016) Concepts in Nano Biotechnology. Anmol Publications Pvt. Ltd.

2. National IPR Policy (2016) Government of India Ministry of Commerce and Industry
Department of Industrial Policy & Promotion (https://cipam.gov.in)

3. Ganguli P. (2017) Intellectual Property Rights: Unleashing the Knowledge Economy.
New Delhi: Tata McGraw-Hill Publication.
Desai V. (2018) The Dynamics of Entrepreneurial Development and Management. New

Delhi: Himalaya Publica{jon House ] AV
9~L\ w\w\\ \?\\ / 62)%2;"_ W \“<\b
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10.

CO-p

OnettiA., &Zucchella A. (2018) Business Modeling for Life Science and Biotech
Companies: Creating Value and Competitive Advantage with the Milestone Bridge.
Routledge. :

Handbook for Food Safety Officials Genetically Modified Foods: Safety Assessment
and Regulations (2019) Ministry of Environment, Forest and .Climate Change
(MoEFCC) and Biotech Consortium India Limited, New Delhi under the UNEP/GEF
supported Phase 11 Capacity Building Project on Biosafety.

Jordan J. F. (2021). Innovation, Commercialization, and Start-Ups in Life Sciences.
London: CRC Press.

Vandana Shiva (2021) Biopiracy: The Plunder of Nature and Knowledge. Natraj
Publishers. .

Sylvia Uzochukwu, Nwadiuto (Diuto) Esiobu, Arinze Stanley Okoli, Emeka Godfrey
Nwoba, EzebuiroNwagboChristpeace, Charles OluwaseunAdetunji, Abdulrazak B.
Ibrahim & Benjamin Ewa Ubi (2022) Biosafety and Bioethics in Biotechnology Policy,
Advocacy, and Capacity Building. CRC Press Taylor and Francis Group.

Russell Franco D‘Souza, Vedprakash Mishra & Mary Mathew Textbook of Bioethics,
Medical Ethics and Health Law (2023) Paras Medical Books Pvt. Ltd.

SO Mapping for the course:

[ CO4

l:__g—.b._sh. -iim ll

‘2
a1 -
i1

(l -

: e
L

"3" — Strong; "2" — Moderate; "] ’_':"LOW; "-"No Correlation

et TR
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Semester-1V

Program | Subject Year Semester
. MSe Biotechnology : N
Course Code Course Title | Course Type
LSBTMS402 Advanced Techniques in Biotechnology DCEC-2
Credit Hours Per Week (L-T-P)
i . . e
Maximum Marks : CIA uiis v o8 ot R RN, 7
100 | ‘ 30 70

Learning Objective (LO):

This course aims to provide an understanding of the principles of advanced instruments and

techniques employed in the biotechnology. It integrates theoretical knowledge with practical
applications for the discovery of new drugs, pharmaceuticals, and bio-actives.

Course Outcomes (COs):

‘Q"CO”NO Lo Expected Course Outcomes . A‘"Cog’hitn?e L PO
; ¢ ; Levels . e LRk
1 | Wlll gain knowledge of dlfferent An 1 »3, 4 7 8 9, 10 11 £ 1,2,3,5,6

techmques followed for separation,

. purification and identification of
| ; molecules; and disease diagnosis | |
’ | techniques. | !

‘2 Will know about microbial world, | B | 1.23,47,89,10,1111,24,56
| their nature, structure, size and thelr
chamcteustlcs and gain idea of
. DNA ampllﬁcatlons TS | R
-3 Acqunre knowledge ofquantlﬁcatlon C 1 1,2,3,4,8,9,10,11 1,2,3,4,5,6
 techniques and structural analysis of ;
. different  macromolecules hke ’
| protems DNA, etc. — =g i M E
4 Imbibe comprehensive knowledge of - C 12346891011 | 1,23.45.6
| gene identification and analysis of - ; ‘
 hereditary diseases; DNA |
3 sequencm and blotting techniques. j
Cogmtlve Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create R- Remember U-Undelstandmg

W %ﬁ( g
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Detailed Syllabus:

R SR g % SR - Lectures _ No.
i 1. Principles and application of: Centrifugation, - 15 1

|
!
b liquid chromatography, LCMS), Electrupiioresis- :
! principle and types, Agarose gel electrophoresis, SDS
' PAGE, etc. '
: 2. RIA and autoradiography in biology, ELISA. its types
.. andapplication, ~ el e ]
II . 1. Principle and application of PCR, Thermocycler- 15 2
types and application. ? |
2. Microscopy: Light and compound microscopes, |
Confocal microscopy, Scanning & Transmission : i
Electron microscopy, Inverted microscopy, Phase :
..+ Contrast and fluorescence microscopy. P — ]
I 1. Principles  and  application  of: Colorimetry, 15 3,
Spectrophotometry, Fluorescence spectrophotometry. ‘
. Molecular structure determination using NMR and X-
ray diffraction. !
._Principles and application of DNA micro array _ !
- Principles and application of Cytophotometry 15 4
. Flow cytometry: Cell sorting and separation, ‘
Determination of cell cycle stages.
- Blotting techniques: Southemn, Northern, and Western j
. Blotting. 1 :
: 4. DNA sequencer : i » f

|

Chromatography (Paper, Thin layer, column, gas and l’
|‘

|

STV

N

N =W

w

Books Recommended:

1. Anthony J.F. Griffiths, William M. Gelbart, Richard C. Lewontin& Jeffrey H. Miller;
(1999) Modern Genetic Analysis. W. H. Freeman Publication. ‘

2. Serdyuk, . N., Zaccai, N. R., &Zaccai, G. (2007) Methods in Molecular Biophysics:
Structure, Dynamics, Function. Cambridge: Cambridge University Press.

3. David, L. Nelson & Michael, M. Cox Lehniger (2008) Principal of Biochemistry. 5™
Edition. W.H. Freeman and Company, New York. : :

Upadhya&Upadhya (2009) Biophysical Chemistry. Mumbai: Himalaya Pub. House.

Debnath M. (2011) Tools and Techniques in Biotechnology. Pointer Publication.

Campbell, 1. D. (2012) Biophysical Techniques. Oxford: Oxford University Press.

Ralf Portner (2013) Animal Cell Biotechnology: Methods and Protocols. Humana Press.

Rajagopal Vadivambal&Digvir S. Jayas (2015) Bio-Imaging: Principles, Techniques,

and Applications. CRC Press. |

9. Alberto Diaspro, Marc A. M. &Zandvoort J. (2016) Super-Resolution Imaging in
Biomedicine. Taylor and Francis Group.

10. Wilson K. & Walker J. (2018) Principle and Techniques of Biotechnology and

Molegular Biotechnology. Cambridge University Press.

"‘\I\
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CO-rso Mapping for the course:

. T TR pos R ‘ PSO .
€O 1123 4755,6 To.809(10 1l;1,2 '3 4 5,6
€01 3 -i2,30 - .73713 2 2 212 23, - 2 3
€02 137372 42 -, 7271312 3 212 3 -2 2 3]
1€O3 3 2,337 i3 23 302 2 3.3 3 3
| CO4 3:2 2 2 -3 -13.2 3 3,2 3. 3,2 3 3
n3n Stl‘Oﬂg '|2|| '

Modcmle "1"- Low; "-" No Correlation
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Semester-IV

Program Subject Year Semester
MSc " Biotechnology S b R T\ i
» C'o'urse Code Course T’itle‘ - A H Course Type‘
LSBTMS403 Animal Biotechnology 0 :VDCEC-‘.Z L
Credit Houfs Per Week (L-T-P) '
L e Do bl e e
; - R o i 2
* Maximum Marks il CTARS EA
100 I 0

Learning Objective (LO):

This paper will impart comprehensive knowledge about the basic principles and techniques of
animal tissue culture. Students will learn cell viability, cytotoxicity, cell cloning, scale-up
process, and cell transformation; able to understand culture and maintenance of stem cell,

induced pluripotent stem cells, basic ethics of animal cell culture, transgenic animals, vaccine
development and tissue engineering.

Course Outcomes (COs):

"CONo. | Expected Course Outeomes | G

i1 - Aimed to provide an in-depth . U
understanding of animal cell" i |
. cultueand itstechniques. | ks |
2 C Will 1,2,3,4,5,6,9,10,11

712357891011

and | An

learn  checking
screening cell viability, |
cytotoxicity and cell death ;
parameters; understand scale-up
. process, including basic methods ! :
cof  cell cloning and ! : |
transformation. Al F ]
' Understand  basic biology of AP
. stem cells, their properties and | '
- applications; learn cell culture- |
- based vaccines and somatic cell |
| genetics; gain knowledge about |
| - animal biotechnology related |

- research  guidelines including |
| IAEC. R S
4 Imbibe concepts of transgenic |
! animals; tissue engineering and |
its applications; acquire |
information , of  cell-based |
i - vaccines and their toxicity -
Cognitive Leyel: An-Analyze; Ap-Apply; B-Evaliate; C-Create; R-Remember; U-Und rstanding

/ % 67 (W (l‘/&‘//
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W
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1,2,3,4,5,79,10,11 |

An 1,2,3,4,5,6 |




Detailed Syllabus:

i Umt No. ' " Topies. ~ 71 No.of ' CO No
B IR S ) gt S .. . Lectures - Al
;I ; 1. Animal cell: Structure and organization 15 I |

| . \ . !
. | 2. Equipment’s and materials for animal cell culture
' i 3, Animal Cell culture: Primary and established cell

| . line cultures. |
Constituents of culture media and their application | |

Basic techniques of mammalian cell culture in vitro; |
disaggregating of tissuc and primary culture; |
. maintenance of cell culture; cell separation o

tl Blology and characterization of the cultured cells, 15 2
{  measuring parameters of growth
Scaling - up of animal cell culture. ; ,
Cell synchronization: Cell growth stages : i
Cell cloning: Basic techniques for cell cloning i '

Cell transformation: Characteristics of transformed -
ccells s e e it e =

Stem cell cultures, embryomc stem cells and the:r 15 3

applications.

2. Cell culture based vaccines: General mtroductlon, ‘
Vaccines for Malaria and AIDS :
| 3. Ethical issues in animal biotechnology: ammal ‘;
usage, CPCSEA and IAEC guidelines, Managemcnt !
aspects of biotechnology and genetic engineering :

4. Somatic cell genetics i : !
1. Transgenic animals: Mice, Sheep, Birds and Fish i"15.
. 2. Apoptosis. ;
:3. Tissue engineering: Elementary idea of tissue :

o

l
!
|

-___-N._.-..,,.___._r_,._“___
SIS

!

t

!
e

=

..-M

i engineering, Artificial skin, artificial cartxlage
l Appllcatlon of animal cell culture in viral based | p : i
I vaccine development and in vitro testing of drugs, ! .

i testing of toxicity of environmental pollutants in cell -
| culture and pharmaceutical proteins. ' ’ |

st s r ren e ma e an

Books Recommended

1. Ramadass P. (2017) Animal Blotechnology Recent Concepts and Developments. MJP
Publishers.
2. Sarah Lombard Callisto (2018) Animal Biotechnology. Rcference Publication.
3. Amanda Capes-Davis (2020) Freshney’s Culture of Animal Cells: A Manual of Basic
~ Techniques and Specialized Applications. 8™ Edition. Wiley -Blackwell.
4. Anthony Atala, Joseph P. Vacanti, Robert Langer and Robert Lanza (2020) Principles
of Tissue Engineering. Elsevier Science.
5. Ashish S. Verma &Anchal Singh (2020) Animal Blotechnology Models in Discovery
and Translation. 2™ Edition. Academic Press.
6. Lucio Costa & Michael Aschner (2020) Cell Culture Techniques. Springer New York.
Marques Starks (2020) Immunology and Animal Biotechnology. ED-Tech Press.
7. Wei-Shou Hu (2020) Cell Culture Bioprocess Engineering. 2™ Edition, CRC Press.

&( %’y‘ 8%}5{%@’1 ﬁ,\&?\w/ 5@6,
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8. Freshney R.I. (2021) Culture of Animal Cells: A Manual of Basic Techniques and
Specialized Applications. 8" Edition. Wiley Blackwell.

9. Shalini Mani, Manisha Singh &Anil Kumar (2023) Animal Cell Culture, Springer
Nature.

CO-PSO Mapping for the course:

- = =
0 NN 2:73:475°6.778°0,10. 1121 2.3 4 516
[ R R O Nl E ) SRR S R R
5 €02 3.3 2 2401 3 -/-13 3 2 1 - 2 . 2'3
€03 3.2 1:213°-721-73.3 272 1 2 2 273
3 (€O4 '3 2 2t 213132 2 -2 13 2 2,3,
S "3" — Strong; "2" — Moderate; "1"- Low; "-" No Correlation
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Semester-1V

Program Subject Year Semester
“MSe, Biotechnology . |« i b o MM hsd v IV o
Course Code Course Tltle = Co'urs‘e”Typ“e/ -

- LSBTMS404 | - Genomics & Proteomics ' © DCEC-2

Credit | Hours Per Week (L T-P).' ‘ -

y - : A
MaximumMarks | 0T ST TCIAT

Learning Objective (LO):
This will empower students to gain insights of fundamental structural and functional aspects of
genomes and proteomes with a particular emphasis on their integrated applications in the field

of agriculture and medicine, including drug discovery, vaccine development, cancer
therapy, erc.

Course Outcomes (COs):

" CONo. | Expected Course Outcomes | Cognitive| ' PONo. | PSO |
Levels No.
1 ' Students will have a strong B 1,2,3,4,5,6,7,8,9,10,11 | 2,3,4,5,6

foundation of concepts of
genomics; and its applications
Lin biological  research, :
agriculture, and medicine. | !
2 Gain comprehensive | B |1,2,3,4,5,6,7,89,10,11 | 2,3,4,5.6
i knowledge of genomics in the
| field of medicine, agriculture,
and evolutionary biology; and
its possible contribution in
"shaping future of scientific
' research and healthcare.

3 x WlII gain detailed idea of| B 1,2,3,4,5,6,7,8,9,10,11 2,3,4,5,6 ;
| proteomics including ' 2
- methodologies used in

| proteomic  analysis;  and
! different facets and types of | A |
| _proteomics. i detts = e, 10, g =ETehs N R
'4 | Come to know tools and B 1 1,2,3,4,5,6,7,8,9,10,11 | 2,3,4,5,6
techniques followed for protein
| structure analysis and
| interaction studies; databases; i
' global analyses for various ‘
applications in science and | » e
' medicine. i ! ‘
Eogmffvé Level An-Analyze, Ap- Apply, B-Evalyate; C-Creatc, R- Remember .U- Und rstandmg

W W
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Detailed Syllabus

Utho UL Topics’ " .| No.of . CO |

 Leetures 7 No. !

I

il. Genomics — General introduction, Types of gcnomics, “15 g 1l i

© Structural genomlcs, Functional genomics, : ;
Comparative genomics, Genome sequencing, Genome
mapping, Future of genomics

2. Plant Genomics 3

3. Genomics in medicinc: Gene medicine, Disease - ‘ f
models, The impact of genomics on medicine

II

1. Human genome project, Methods of g gene sequencing; | 15 2 .‘

- Random shotgun sequencing, EST. Whole genome |
shotgun sequencing, Genome prediction and gene

:  counting, Single nucleotide polymorphisms (SNPs)

2. Comparative Genomics: Sequence  comparison,
Comparatlve genomics in bacteria, Comparatlvc .
genomics in Eukaryotes & organelles _ o

}1. Proteomics — General concept, Gene and Protem, 15 3
. Types of proteomics, Structural proteomics and | 1
i Functional proteomics

2. Methods of study the protein, Protein arrays, protem
chips, System bxology, Practical application of |
proteomics 4

Future of proteomics, Analysxs of protem structure, i 15 4
Protein-Protein interactions, Protein database, Global |
analysis of protein, Expression analysis and
characterization of protein - '

———rm s e s

Books Recommended:

1.

2.
)3

9.

Sandor Suhai (2007) Genomics and Proteomics (Functional and Computational
Aspects). Springer-Nature.

Gupta P.K. (2010) Biotechnology and Genomics. Rastogi publication

Saraswathy N. & Ramalingam P. (2011) Concept and Techniques in Proteomics.
Elsevier. : : .
Primose S. B. & Twyman R.M. (2013) Prmclples of Gene Manipulation and Genomics,
7" Edition. Blackwell Publishing.

Gyorgy Marko-Varga (2014) Genomics for Clinical Dlscovery and Development
(Translational Bioinformatics). Springer-Nature.

Thangadure D. (2015) Genomics and Proteomlcs Frinciples and Technologies and
Applications. Springer link

Charles Malkoff (2017) Bioinformatics, Proteomics and Genomics. Callisto Reference.
Miguel Rudolph (2019) Genomics and Proteomics: Computational and Functional
Aspects.Syrawood Publishing House

Brown T. A. (2020) Gene Cloning and DNA Analysis. 8" Edition. Wiley-Blackwell.

10. Rakeeb Ahmed Mir, Sheikh Mansoor Shafi& Sajad MajeerZargar (2023) Principles of

Genpmics and Protcomlcs Elsevier Sciences

S / ﬂ%l( A
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CO-PSO Mapping for the course:

L RO e PO T | rso.

. CO 203 ST s e 0 T 2 3 4 5 ¢

€o1 12 3 2 oy Ty 4 12 2 2

€02 2 2 3 2 | | 23 , 3 . I 1 2 2 2

5“993,&,.;22_3 2 1120 2 2 . Il 2 2 2

1 CO4. 22_12 Prli2:201 2 2 . 1 |.2 2 2|
"3" - Strong; "2" = Mode erate; " Low; "-" No Corrclation

U2
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Semester-IV

Program Subject Year Semester
Sl aMSe: e o Blotechnology i Tl oosedn IV L o
A\H.CeurseC‘ode Course Tltle ERTRNS i Course Type
- LSBTMS405 . + - . LabCourse 7. e ‘
S (Based on Papers LSBTMS401&402
Credit Hours Per Week (L-T-P)
. Liaweoaliindeiis
| e o ol
~Maximum Marks | = .. it U CIAT

Learning Objective (LO):

This course aims to provide practical proficiency for the execution of experimental protocols
and handling of glassware and different instruments utilized in nano-biotechnology, and tools
and techniques ofbiotechnology.

Course Outcomes (COs):

CO No '. Expected Coulse Outcomes | Cognitive’ 20N
Ea - . : i Levels:
Students will leam synthesmng B
nanoparticles and their | .
characterization procedures;
. antimicrobial  activity; and |
| plagiarism and its detection |
_ | techniques. 1
| Students will know safety B § 1,2,3,
' guidelines of laboratories and ]
experiments; gain knowledge of
3 Students wnll be acquamted with ; B - 1,2,3,4,7,10,11 1,2,3,4,5,6 3
working of different instruments - A
regularly used for separation and
puriﬁcation of various
4 é&wwmwaewhmhMMe B | 1,23,47,10,11 1,2,3,4,5,6
édlffelent analytical instruments | ‘
' for detection and quantification ’
| | ofvarious macromolecules, | |
Cogmtwe Level An- -Analyze; Ap-Apply; B- Evaluate 'C-Create; R-Remember; U-Understandmg

R\ S %
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e 1247890011 | 123456

,9,10,11 | 1,2,3,4,5,6

S
W
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OO'
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Detailed Syllabus:

o : Gt Practical =~ - -~
R classcs .
itk 2 Ny (1=3h) . .
I .\ 1. Synthesize different types of Nanoparticles. .5 A
! 2. Biophysical characterization of synthesized '
‘: nanoparticle through UV-Vis Spectrophotometer.
3. Determine antimicrobial activity of nanoparticle.
: ' 4. Detection of plagiarism following different online
b o .. DPlagiarism-tools, . i e B !
| _ 1. Write-down guidelines for GMO. , 5 2 :
. i 2. Find and list-out bio-safety rules for food &
‘ i beverage. f ;
i 3. Write down IPRs of a researcher. ,
‘ : 4. Find and list-out different bio-safety rules to be
| | followed in the laboratories.
: ' 5. Find and list-out different bio-safety rules to be
; considered during management of biohazard ;
é S e s e et B TR M . O
: I 3 1. Separate molecules following centrifugation. ; 5 3
| i 2. Separate  amino acids using  paper’ ' :
i i chromatography. . - ?
i 3. Separate plant pigments through thin layer
chromatography. . ...
IV ¢ 1. Determine concentration of  different : 5 : 4
i ; macromolecules using spectrophotometer. E
! 2. Separate different macromolecules through - :
; ; electrophoresis. s M '
L____ i 3. Perform ELISA, PCR, Souther blotting, etc.
apping for the course:
3 ALl 2 0304 05 ] 64
|- 0203 2 273,225
' 2 02 3 32,212
F | 3 1.2 .2:2:3:2 3
AR R NN IER R A R R R Ay
"3" _ Strong; "2" — Moderate; "1"- Low; "-" No Correlation

74
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Semester-1V

Program Subject Year Semester
Lot MSe s Biotechnology R Eog Fe IV o
. Course Code Course Title , " Course Type ’
. LSBTMS406 . LabCourse8 il o  DCEC-2 i
SEe ' ‘(Based on Papers LSBTMS403&404)’ el i
Credit Hours Per Week (L-T-P)
y : LMt 8
Maximum Marks L MR CIA gt B S BAG

Learning Objective (LO):
This course will provide an understanding of biomedical research and enable students to excel
in IVF, vaccine production, and animal cell line maintenance. Additionally, it will help the

students to anticipate possible applications of genomics and proteomics in 'genoeconomics' that
will provide insights into individual differences across the taxonomical levels.

Course Outcomes (COs):

CONO ExpectedCourse Outcomes -~ Cognitive |

1 Students w1|l _ understand ; B 1 3 5 7, 10 11
~ importance of disaggregation in
. cell isolation, tissue analysis and |
| DNA extraction. |
2 Enzymatic  disaggregation de B 11,3,5,7,1011 1 |45
| tissue; primary culture of animal |
| cells, subculturing; and v1ablllty
L . assessment will be learned. TR . . . | ST e
3 i Acqune a deepel understandlng of | B 1,2,3,4,5,7,10,11 24,5
' genomics; tools and techniques of . '
| sequence analysis; databases; and | .
____ functional elements of genomes. i R ?
4 - Facilitate in-depth knowledge of . B 1,2,3,4,5,7,10,11 24,5
' several experimental aspects of |
genomics, proteomics, and i i
~molecular  biology;  sequence 5 ‘ 1
- similarity analysis; and sequence | ' |
Cognitive Level: An- Analyze, Ap—Apply; B-Evaluate; C-Create; R-Remember; U-Understanding

Ry
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Detailed Syllabus:

(UnitNo. - 0T mopies T Nosof | CONo:
B . S L Sy Practical o
3 classes cir
et ‘ AR | (=3n) ©
I ‘1. Extraction, estimation and scparatlon of DNA from ' 5 I
blood |
2. Extraction, estimation and separation of DNA from |
i spleen

3. Extraction, estimation and separation of DNA from
+ muscle tissue :
4. To perform mechanical disaggregation of soft tlssucs
.___of chick, for recovery of cells. e TR,
I ‘1. To perform enzymatic dlsaggrcgatlon of tissue, for_; S 2

I recovery of cells. i
2. To perform primary animal cell culture and subculture.
3. Determine viability of cultured cells.
1

r
|
l
{_

. Find out and study the sequence S|m|lanty by BLAST , 5 " 3
i & FASTA.

: 2. To study the genome map from NCBI resource.

! 3. To study the basic functionality of genome by genome |
| browser. ;
4. Study the whole genome of Hepatitis B virus and - !
t Human Mitochondrial . Genome using genome '
‘ databases of Gene Bank,

5. Study the single nucleotide polymorphism (SNP) of

human genome using SNP databases of NCBI

(Example: MTHFR gene) ;

|
5

o et bt e a4 o - e

IV 1. Study the Sequence comparison in bacterial ‘genome © © 5 -' 4
! i using Gene Bank (16S Ribosomal DNA sequence of . ’
| . Rickettsia sp.) : t
i 2. To study the Multiple Ahgnment Sequence by using
: i CLUSTAL OMEGA tools.
, 3. To determine the sequence of databasc of RNA ' '
i . families by using Rfam. ' 3
E 4, To retrieve the protein sequence by Swiss Prot ! :
| database !

f

]l 5. Study the Protein protein and ' Protein nucleotide -
: | interaction using Gene Bank databases (Example 3
' i__ Human 40S ribosome) |

CO-PSO Mapping for the course:

PO T TR U P08 \ o pso T
co i1 :2,3 "4' 5 i6.f[ 11 1.2 3 . 4 .5 ,6°
co1 ilzv.i;zi'll{.'ill,!. 2 - - -2 (3,
fcoz2 . 2 . - d28 =gl =02 02 - s 2213 s

cos -~ 1 _.2.2;2 1;-:2j-1-,2 2 -3 -,7"2".3]".
!C b SR S R i | 1 i : ; . : |
TCO“ } L?-i 2.2 1!1-22;:-1-{2" 2 -/3i-:2"3 .
w37 _Strong; "2" — Moderate; n[o. Low, "."No Correlation

M\”\ @V 5;9‘“ 7 B »\%W
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Semester-1V

Program Subject Year Semester

M.Sc. Biotechnology II G N e ’

Course Code Course Title Course Type

LSBTMS407 | : DCEC-2 .

Credit Hours Per Week (L-T-P)

B T i X 3

2 - - 60 hin total

Maximum Marks CIA 7 i EA :

100 30 70

Learning Objective (LO):Students will be able to apply theoretical knowledge to practical
settings through hands-on experience gained during the internship period. Will develop
professional skills and competencies relevant to the field through real-world application and
reflection during the internship.

. CONo. | Expected Course Outcomes - , Cognitive| PO~ PSO
A ] S o e S Levels™ 4Ny "7 .No.
1 . Able to utilize academic principles in : An 0 1,2,3,4,7,9,10,11 5,6

real-world  scenarios by actively |
engaging in  hands-on learning !
; throughout the internship. Will be l
| capable of crafting a thorough |
; internship report defailing insights and (
i growth achieved during the internship
| journey. Will gain professional |
aptitudes and expertise-pertinent to the -
field through practical implementation |
and thoughtful contemplation |
| throughout the internship. '

Cognitive Level: An-Analyze; Ap-App ly; B-Evaluate; C-Create; R-Remember; U-Understanding
Detailed Syllabus:

 UnitNo. Topics: ~. ;oo ceris et a0 0w NOof 2 i) - CO S 3
AR S e 8 i Practical N,
P lclasses [t
o ‘ o i =3h) |
1 Students will be able to carry out their Internship ©  60hin | 1 |
| - (LSBTMS407%) either in this School itself or in any the = total |
% other Schools of the University Campus or in industries, |
f { depending upon their choice. However, those who will be

interested to carry out their internship in the School itself,
. have to pay an Internship Fee of Rs 2000.00 only. Total
‘ duration of the Internship will be of 60 hours. Afier
~completion of the Internship, a detailed report, dully
- signed by the Supervisor and forwarded by the Head of
|  the Institution has to be submitted by each of the student ,
| |inthe Office ofthg School.

|

i
|
|
|

) . dl&f@\
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CO-rso Mapping for the course:

T

PO i, T R B0y R
| co 541 12347 516 - 718*
fcor” "3 3.3 3 . ]
"3"-Strong nyn Modcrate " Low, v No Correlallon
\a
W

PR ¢
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Semester-1V

Program Subject Year Semester
MSc ; Biotechnology II ) A%
Course Code | Course Title Course Type
- LSBTMS408 | Project Work*/interns hip” DCEC -3
Credit Hours Per Week (L-T-P)
24 | - - 26
Maximum Marks | CIA EA
600 | 420 180

*1. Any student of the 1V §émééfé?';v.flhim"ﬁé{)é”»z'i'ﬁ ?)“b'tmiwo_ﬁ to opt for Project Work and a theory

paper (taught through online mode only) (DCEC-2) in lieu of the four theory papers and
two lab courses (DCEC-3).

2. The project work has to be carried out in any of the recognized national laboratories, UGC-
recognized Government universities, teaching departments of the PRSU, Government
colleges recognized as research centres by the RDC, Biotechnology of PRSU, reputed
private institutions namely TIFR, Mumbai, Reliance Life Sciences Pvt. Ltd., Nashi,
Thapar Institute, Patiyala, Reddys Laboratory, Hyderabad, Novazyme, Pune, Lupin India,
Mumbai, Sisco Research Laboratory, Mumbai, HiMedia Laboratories Pvt. Ltd., Mumbali,
Shanta Biotech, Hyderabad, Verda Biotech, Mumbai, Pariyar Chemicals Ltd., Mumbai,
Nicholas Piramal Laboratory, Mumbai, Aragen Life Sciences, Hyderabad, Biocon
Research Ltd., Bengaluru, Sun Pharma, Mumbai, Panacia Biotech, Mumbai, Cadilla,
Mumbai, ITC, Bengaluru, Chambal Biofertilizer & Chemicals, Kota, and any other
Publicly Traded Companies. However, any student of School of Studies in Biotechnology
willing to carry out his/ her project in the School itself has to pay Rs 30,000.00 only
(Rupees Thirty Thousand Only) in addition to the course fee (normal fee or payment seat
fee, mentioned in the admission brochure) as Project Fee, without which he/ she will not be
permitted to do so in any of the circumstances. No relaxation from payment of the Project
Fee will be granted, in any of the circumstances, to any students belonging to any of the
categories, domicile, locality, economic status (BPL, APL, etc.), gender, etc.

3. The valuation ofall the projects will be carried out by the external examiner and Head of
the School of Studies in Biotechnology or its nominee at the School of Studies in
Biotechnology. However; answer books of the online paper Methodology, Philosophy and

Ethics of Research will be evaluated at the departmental level and its marks will be sent to
the University Administration.

Learning Objective (LO):

It will impart skills to plan and conduct investigational work independently, provide practical
knowledge, thoughtful and reasonable thinking attitude, scientific ‘and logical way of
interpretation, and report writing skill. Make the students capable of writing and carrying out
research projects with their own.

o R e/
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Course Outcomes (COs):

CO No. gE.\'pc_ctcd Course Outcomes - | Cognitive PONo. PSO
£ S _Leves . No.
|1 - A dissertation in the field of - C 1,2,3,4,5,6,7,8,9,10,11 4,5,6

| Biotechnology will represent a |
“significant milestone in thef
racademic  and  professional |
. development of the candidate. It ! '
-will not only showcase the
!depth of their knowledge and
- research skills but will also
_contribute in their collective
" understanding of this dynamic
- __iandrapidly evolving field. | .o,
2 - The structured format of the C 1,2,3,4,5,6,7,8,9,10,11 4,56
jreport will ensure that the
, research has been effectively |
icommunicated to a wide|
i audience, including  peers,
i educators, and potential
[ collaborators. e il D e o e
3 i The seminar of the dissertation C 1,2,3,4,5,6,7,8,9,10,11 4,56 .
gwill display the incredible ; : ;
{ efforts of student and will serve
jas a catalyst for advancing |
; knowledge and collaboration in |
__| the field of biotechnology. |

| .

4 ; The viva-voce examination will C 1,2,3,4,5,6,7,8,9,10,11 4,56
t give an opportunity to the , : g
i student to defend themselves, ' :
“discuss their findings, and

L i demonstrate knowledge. | e R e

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understanding

&
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Detailed Syllabus:

“Unit No. |- “Topies” © . Noof ''CO |
L CIER I S Sl Practical  No.
classes |
S < s, =y
I ' Dissertation: The project work should be related to the 900 . 1

: ficld of Biotechnology. The project report should include
ia declaration Ly the candidate, a certificate by the
. |

e 1 supervisor, an acknowledgement and a title along with

- the following points:

= 1. Introduction
|
!. i 2. Review of Literature
3 3. Materials and Methods
4. Results & Discussion
5. Conclusions
| Il 6. References
‘I | Seminar based on project 7 o
IO : Viva-voce of the project - ) . 3
CO-PSO Mapping for the course:
PO | TR 1 g E=I
€01 3 3:3[313:3; 3 3., -
) 3.3:3'313:3.: S J N AL
1CO3 3 . 33:313,°" 3Bk
i CO4 3:3:3!'3:3,3, 3 3 -
"3" — Strong; "2" — Moderate; "1"- Low; "-" No Correlation
QN
,r\\\

W %ﬂ N\

apt !
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Semester-1V

Program Subject Year Semester
MSc WTW Biotechnology 2 1V
Course Code [ Course Title Course Type
~ LSBTMS409 |} Methodology, Philosophy and Ethics of DCEC -3
Credit - Hours Per Week (L-T-P)
E‘ O T P
Maximum Marks | l 7 _ CIA EA
100 o WL - 30 70

Learning Objective (LO):

It will make them aware regrading different aspects of research such as planning and execution
of research, formulation of research objectives, research design, interpretation and presentation
of data, scientific writing, research ethics, scientific misconduct, citation, plagiarism, and report

Writing.

Course Outcomes (COs):

. CONo. | Expected Course Outcomes

Cognitive [ PO~~~ | PSO

plagiarism, research integrity, H- |
___ index, Ijp-index, etc. ‘
Cognitive Level

{

, LR S Levels T NGL T R T T N
1 . Will make them efficient in planning Ap - 1,2,3,6,7,8,10,11 . 5,6
~and execution of research activity, | ;
~and formulate objectives of the work |
_ withtheirown. .~ .
2 Will be able to decide research | Ap 1,2,3,6,7,8,10,11 5,6
' design and, collect, represent and!
____ interpret obtained data. A U]
i 3 Will imbibe idea about research Ap 1,2,3,6,7,8,9,10,11 56
_cthicsand scientific miscondvet.
4 Will come to know about citations, i E 1,2,3,6,7,8,9,10,11 |5,6 |

: An-Analyze; Ap-Apb ly, B-Eva llizifé; C:Cféété;R-ﬁé ﬁ{é‘r‘ﬁﬁéffﬁ;U*ﬁd.e—r“s_{zir'\a iﬁg

W\&%ﬁfﬁﬁ N\
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Detailed Syllnbus'

"3“ Strong; "2" — Moderate; "1"- Low; "-" No Correlatlon

\»
\@\
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Uit No. T Topies “  No.of ' €O/
: : Lectures ©_ No. *
'I :Plnlosophy of rescarch: Definition, nature, scope, and 25 14
: concepts. ;
1 Research ethics: Definition and moral values in scientific i
i research; scientific honesty and research integrity; scientific !
i l _misconducts; plngmrlsm citations; H-index; and Iye-index. o S
e II i Essential steps in research: Identification of rescarch 25 2,3
3 i problem; importance of literature collection; formulation of i
: research questions/ objectives; process of rescarch; research i
- , i design; experimental error and their control mechanisms; . i
collectlon, representation and interpretation of data; report
CO-PSO Mapping for the coursc:
| POl T PSO 2
CO__ |1735:2:3., 6 10 11,12 .3 .4:5 6
1 CO1 22232,5- -1 2122 j-i2 2'_-“-:__-__-_;___3'___3;
[Co2 2 272 ;- - 2]2[2 -2 2 = . 27773 3
1CO3 :2:2(2}¢-1-:2:12,2i2:2 2. .- -/ - -'3 3
(CO4 (3 '3i3;-{-i313/3/3,3 3 - - - -'3 3



Programme Articulation Matrix:

Program articulation matrix depicts the correlation between all the courses of the programme
and Programme Outcomes

Course
Code

w

PSO

LSBTMSI101

LSBTMS102

LSBTMS103

LSBTMS104

LSBTMS105

LSBTMS106

LSBTMS201

<|l||||.h

LSBTMS202

LSBTMS203

LSBTMS204a

LSBTMS204b

<J<]<2f

LSBTMS205

LSBTMS206a

Lyl |yl [ |2] | | 1 |22 |0

LSBTMS206b

LSBTMS301

LSBTMS302

LSBTMS303

Al lfelelelelelelo o] o]

* - | LSBTMS304

LSBTMS305

<

'LSBTMS306

LSBTMS401

LSBTMS402

LSBTMS403

LSBTMS404

LSBTMS405

LSBTMS406

LSBTMS407

LSBTMS408
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Skill Enhancement/Value Added Course: (Offered to the PG students of School of Studies in

Biotechnology only)
Program Subject Year Semester
>0 M. Se. "”Biotechhology 1 I
Course Code | Course Title Course Type
- LSBTVACI101 |  Concepts of Traditional Knowledge = | : Value-added - 2
" Credit Hours Per Week (L-T-P) |
5 5 : L .l
 MaximmMarks | CIA | AR

Learning Objective (LO):

This course aims to expand student's comprehension about Indian culture and knowledge
system. It encourages thoughtful reflection on Indian philosophies and cultural
paradigms. Through exploring diverse intellectual traditions, the objective is to impart
significant insights from India's rich heritage across generations.

Detailed Syllabus:
. Unit No. e ... Topics: i S e L
I : Foundations of Traditional Knowledge
7 » Defining & Understanding Indian Traditional
Knowledge (ITK)
» Characteristics, Scope, and Importance of ITK
Systems
» Historical Impact of Social Change on ITK
; . » Necessity of Safeguarding Traditional Knowledge
+ = Economic Value of ITK in the Global Marketplace -
! ' » Role of Government in Promoting and Utilizing
ITK '
B Intellectual Property Rights and Applications of ITK

» Exploring Intellectual Property Rights (IPR) for
ITK Protection , ,

« Patents and Traditional Knowledge: Compatibility |
and Challenges

» Strategies for Enhancing ITK Protection

» Traditional Medicine Systems and their Relevance

e The Role of ITK in Sustainable Agriculture and
Food Security

* Importance of ITK in Environmental Conservation
and Biodiversity Management

W W
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Books Recommended:

* Amit Jha. (2024). Traditional Knowledge System in India. Atlantic Publishers Pvt. Ltd.,
New Delhi i

* B. Mahadevan, Vinayak Rajat Bhat, Nagendra Pavan R.N._ (2022). Introduction to
Indian Knowledge System: Concept and applications. Phi learning Pvt. Ltd., NCW'De_lh'

* Evana Wright. (2020). Protecting Traditional Knowledge. Edward Elgar Publication,
UK.

* Gnanapragasam Lazar, Kamal Misra. (2019). Exploring Indigenous Knowledge System
in India. Mittal Publications, India. bk . )

* Nirmal Sengupta. (2018). Traditional Knowledge in Modcrn India. Springer India Pvt.
Ltd. 3 '

e Basant Kumar Mohantra. (2012). Traditional Knowledge System and Technology in
India. Pratibha Prakashan, India
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