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M. Se. Biolechnology

The M. Se. Biotechnology progenm offercd by the School of Studies in Bistechnology of P1.
Ravishonkar Shukla University, Raipur, las been meticulously erafted with a focus on a
Leaming Outcome Baosed Curriculum  Framework (LOCF) approach. This curriculum
encompasses both foundational ond ndvanced aspects ol Diotechnology, featuring a diverse
army of core subjects neross cach academic tenm. In addition to imparting traditional knowledge
of bioleclnology, this progmm offers ample opporunitics for interdisciplinary  and
multidisciplinary learning through bistechnological eleclives.

Furthermore, the course addresses skill enhancement of students and cncourages collaborative
and cross-disciplinary leaming by incorporating general eleclive courses, thereby allowing them
to expand their knowledpe in complementary felds. Each semester includes a practical
component aimed at strengthening student’s bilitics in designing and conducting experimenls
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 industrics.

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
biotechnology, its concepts, various theories and popularly used
advanced technigues. Also, make the studenis aware of industrial
applications of biotechnology. ik

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

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

PO~ Advanced Analytical and 'ﬁﬂmpumﬂmul Skills: Swdents will be proficient in
serving and initiating various operations in 2 wide range of industries, including
food processing, sewage ireatment 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 dota, and 1o generate
pertinent insights in the ficld of research & development,

PO-5 Effective Communieation: This program will make the students efficient in
communicating complex concepts of biotechnology and their experimentel
findings to diverse audiences, including technical/ non-techinical backgrounds,
wia wrillen reports, presentations, popular articles, instructional methods, ere.
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PO-6

Socinl/ Interdisciplinory Imteraction:Students will be able 1o excel both as an
individunl and as a player or leader within a wvarlety of teams in cross-
disciplinary environments. Students will also be efficient In utilizing their
contextunl understonding to evalunte sociclnl, health, and safely aspecis and
ensue professional responsibilitics.

PO-7

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

PO-8

Effeetive 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 leadership quality and employing innovative
approaches of biotechnology to Impruvc well-being ol the humans, communities,
nalion, and the warld,

Ethies: 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 Empiu]rmml!: This program will ignite the students to
pursue advanced academic endeavours such as Ph. D., efe., in biotechnology or
related disciplines. Moreover, it will equip the students with necessary expertise
and skill (managerial, planning, experimental, computation, efe.), 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 enlity for
the academia, research and_ development laboratories! institutions, markeling,
networking, health and regulatory authoritizs, industries and Government and
non-Government sectors.” Henee, they will have an ample opportunity for

placements globally.
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P'rogramme Specific Qutcomes (I"S0s): Al the end ol the progrem, the student will be able to:

FSO1 | Students will imbibe an idea about cellulor processes and building blocks
(macromolecules) of life; inheritnnce of characlers; knowledge of various
discases; diversity, roles and wvarious biolechnological aspests of
microorganisms, e

5 PS02 | Expertise in gene sequencing, including primer designing and  synthesis;
prediction and derivatizotion of molecular struclures; drug discovery and
- meleculor dingnostics; computational skill; idea about micropropagation and

secondary metabolites; basics of thermodynamics and bioenergetics; and
commercinl aspects of biotechnology.

PS03 | Gain knowledge about insights of immune systom, 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,

PS04 | Swdents will perceive both basic and recent knowledge about protein
engineering; identification, annotation and global analysis of proteins: PR
and ethical issues of biotechnological research; nanotechnology and its
applications; transgenies and several other aspects of animal biotechnology.
PS05 | This program will provide ample opportunities to conduet both basic and
advanced hands-on experiments relaled to various aspects of biotechnology, It
aims to equip them with the skills 1o plan and execute experiments
independently, and to draw logical conclusions.

FS06 | Swdents will not only be able to carry out advanced research within the pure
and applied fields of biotechnology but will also be able o write scientific
. reports independently; will atiain eligibility in national level examinations
such as NET, GATE, efe.; and will be able to get jobs in global marlet.

M. Sc. Biotechnology
Specification of Course Stm:at«tr No. of Courscs Credits
Lo i e o S 2 e o
Electives-DCEC* | “'_-_'1.__. hon R e
“Total pE R 5 s S FEER 100, .,
Aﬂd{lmml Cnurses {Qu:lil‘ymg ln nnlum} AP O p—
"Electives- Generic - LHAILTY | Te0d g T 08
“Skill Enhoncement | LII 1 02 04
|

{Value Added Courscs)

*Discipline Centric Elective Courses

-
-
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M. Se. Biotechnology
Program Structure

Semester  Course Code  Course Cowrse Tiile Course  Irs! Credit Marks
Malure Type Wie Cla BA  Tota
) Lk i
LSBTMS 1IN [ ore Cell Biology T i d 30 0 100
o LSBTMS 102 Core Clenetices T 4 4 30 0 100
TE LSBTMS103 Core Microbial Plysiology T 4 4 30 0 100
% FE LSBTME104 Core io-maoleciles T 1 4 30 70 100
E& LEBTMS105 Core Lab Course 1 (Based on P 8 4 0 7 100
& EJ_'_ Papers LSBTMS101& 102)
LEBTME108 Core L.ab Course 2 (Based on 2] 10 5 i 70 100
IPapers LSBTMS 10348 104)
L5BTMS520] Core Molecular Biology T 4 4 w100
LEBTME202 Core Plant Biotzehnology T 4 4 an Ta 100
LSBTMS203 Caore Macromobecules & T 4 4 an 70 100
Enzymology
== LESBTMEXM4a DCEC-1  Biostatistics, Buoinformatics T 4 4 3n 70 100
é % [:::I:II_'L'! Rk C-l’tlllli'lur-l,!t'u i
7 z any one) Hiotechnology
Ey  LsBTMS204b Applicd Biotechnology T 4 4 30 7O 100
= LSBTMSE205 Core Lab Course 3 (Based on P 10 3 . T 100
Papers LSBTMS 201 &202)
LEBTME206n Core Lab Courte £ (Based on P B 4 an 70 100
Papers LSBTMS 2034:204a)
LERTMS206L Care Lal Couirse 4 (Based on P k4 4 an 70 100
Papers LSBTMS203 & 204b)

LEBTME30] Core Cienetic Engmesring T 4 4 eli} 0 100
LSBTMS302 Core Gialogy of Immume System T 4 4 20 70 100
LSBTMSE303 Core Bioprocess Engineering & T 4 4 30 T0 100

= E Technology
ST  LSBTMS304 Core  Environmental T 4 4 30 70 100
40 Biotechnology
S r LSBTMS305  Core Lab Course 5 (Based on P B 4 30 70 100
“ Papers LSBTMS 301&302)
LSBTMS306  Core Lab Course & (Based on P B d 0 70 100
Papers LSBTMS 303& 304)
LSBTME4O] DCEC-2* 1PR, Binsafety, Binethics & T 4 d Al 70 100
Manobiotechnology
L5BTMS402 Advanced Teclnigues in T 4 4 al T0 100
Biotechnology :
LSBTMS403 Animal Biotechnology T 4 i 30 70 100
LEBTMS404 Clenomics & Proleomics T q i 30 70 100
L5BTMS405 Lab Course T {Based on P B 4 30 T0 100
Ex ypers LSBTMS 4018402)
é fé LSETMS406 Lab Course & (Based on P g 4 30 70 100
£u rapers LSBTMS 403& a04)
£8  LsBTMSW? lnternship’ o6 2 30 70 100
o H
LSETMS408 DCEC-3* IMoject Work / Internship |
[Fisseriation P 26 12 200 100 300
Seminer based on project 8 150 50 200
v Moee 4 0 3 100
LEBTMS409 Methodology, Philosophy T 2 ] 30 70 100

W ainel Ethies of Research
L. -~
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3.

Note:

Students will be able to earry out their Internship {LEE'IME#IJ?’J either 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 out their internship in the
School itself, have 1o pay an Intemship Fee of Rs 2000.00 only.Total duration of the
Internship will be of 60 hours. Afler completion of the Internship, a detailed report, dully
signed by the Supervisor and forwnrded by the Head of the Institution has to be submitted
by each of the student in the Office of the School.

Any student of the 1V Semcster will have an option to opt for Project Work and a theory
paper (taught through online mode only) (DCEC-2) in lleu of the four theory papers and
two lab courses (DCEC-3).

The project work has to be carried out in eny of the recognized national laboratories, UGC-
recopnized Government universities, teaching depariments of the PRSU, Government
colleges recognized as research centres by the RDC, Biotechnology of PRSU, reputed
private institutions wamely TIFR, Mumbai, Reliance Life Sciences Pvt. Lid, Mashik,
Thapar Institute, Pativala, Reddys Laboratory, Hyderabad, Novazyme, Pune, Lupin India,
Mumbai, Sisco Research Laboratory, Mumbai, HiMedia Leboratories Pve, Lid,, Mumbai,
Shanta Biotech, Hyderabad, Verda Biotech, Mumbai, Pariyar Chemicals Lid., Mumbai,
Micholas Piramal Laboratory, Mumbai, Aragen Life Sciences, Hyderabad, Biocon
Research Ltd., Bengaluru, Sun Pharma, Mumbai, Panacia Biotech, Mumbai, Cadillz,
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 Thiry Thousand Only) in addition to the course fee (normal fee or payment seat
fee, mentioned in the admission brochure) s Project Fee, without which hef she will not be
permitted to do so in any of the circumstances. MNo relaxation from payment of the Project
Fee will be pranted, in any of the circumstances, to any students belonging to any of the
catcgories, domicile, locality, economic status (BPL, APL, efe.), gender, efc.

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 nomines at the School of Studies in

Riotechnology. However; answer books of the online paper Methodology, Fhilosophy and
Eihics of Research will be evaluated at the departmental level and its marks will be sent 1o

the University Administration.

1. In place of Elective Courses siudents 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 curmrent course
structure.
The paper will be for PG level with a minfmum of 12 weeks duration.
The list of courses on SWAYAM keeps changing. the deparimental committee
will finalize the list of MOOC courses for each semester.
d. The paper(s) may be chosen froim the Swayam Furlul on the recommendation of

b.

2024-25 and 2025-26)
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2. The candidates who have joined M Sc Biotechnolopy Programme in the School of Studies
in Biotechnology, shall underge Generic Elective Courses (only qualifying im nature)
offered by other departments/SoS in Semester I1 and Semester [11.

3. The candidates who have joined the M Sc Biotechnology Programme in the School of
Sudies 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
o : - (TP) R
1] LEBTGECH  Baszie 1 3 3 a0 Ta 100 !
|\ | Biotechnology | | ! | DU
|  II | LSBTGEC30I | Applications of T | 3 | 13 30 | 70 | 100
Bi.“.".‘.’“h'!?‘bs:f | |

o e 1 raei R St

Ekill EnbancementWalue Added Courses: (Offered fo the PG students of School of Studies in

Biotechnology only)

E-emler Course lee Course Title = Course | Hrs/ Credits | Marks
' Type  Week ]C]ﬁ i ESE | Total |
| _ (T/F) | , | !

1  LSBTVACIN | Concepts of T 2 2 130 70 100
i Trad itional i
T (e  Knowledpe PR e, T, W
IV | LSBTVACAD | Swiss-Prot, P 4 {30 [ 70 | 100
| Bwiss-Model, _ ; ' '
i | & Design ‘
. |Ewpert ‘

W %ﬁz&wy
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Semoester-1

Program Suhject Year Semester
MSe l]-u!nclmnlngf 1 1
 CourseCode | = Course Title Course Type
T LEBTMSI0L | ~ Cell Biolopy - Core
Credit Hours Per ‘n‘r’wh{l.-T-P} o N .
T i P
4 3 o 1 -
Mudimum Marks | CIA TR e | LR AT
s ————s Er s

==

Learning Objective (LO):
Upon completion of this course, students will understand cell binkbpy, including structural and
functional characteristics of cells. Furthermore, students will cxplore the roks of various
organelles, transport mechanisms across membranes, and cell division processes. The course

covers cell signalling pathways, cell motility and the production of pametes. frtilization
processes, embryonic development, and prre expression regulation.

Course Outcomes (COs):

CO No. Expected Course Outcomes  Cognitive .  PONo. : P50 No. |
Levels : :
1 This paper is aimed to provide an 4] 1.2,3,5,7.6.9,10,11 | 1,3.6
understanding regardingstructure | '
and functions of both eukaryotic
and prokaryotic cells at the |
malecular kevel and  their

|
- diversity. |
2 Students will be able to imbibe .~ An  1,2.34.5.6,9,10,11 | 1,3,5.6
demails of each and every
organelle of the eukaryotic cell,
and their precise functions; along |
| with  molecular  mechanisms !
poverning cellular trafficking nf!
VArK LS nufrienis and
macromolecules. i |

3 Students will acquire knowledge Ap 1,2,3,4.5,7.9,10,11 | 1,2356

aboul processes of cell division,

mechanisms of gene expression,

cell signaling processes, and skill

to stody cell division and then | ,
differentintion.

4 Students will pain comprehensive An 12345678910 ll-j,j.,ji-ﬁ
! iea of different aspects of
‘ reproduction, and processcs of |
' development, genetics, and gene

regulation. |
Cognitive Level: An-Amlyze; Ap-Apply; B-Evahate; C—Ct‘ﬂﬂtﬂ R-Remember; U—Undr:mandmg

Y R v
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Detailed Syllabus:

'T[Iﬁlt Nao. " Topics MNo. of
¥ ¥ : ; : Leclures |

co
Mo,

I . 1. Cell Theory 13

! ' 2. Prokaryolic cells: Structure and function- Cell walls of

[ . Gubacterin (peptidoglycan) and related molecules:

Outer-membrane of Gram-negative bacierin; Cell wall !

and cell membrane synthesis; cell inclusions like

| endospores, gos vesicles,

| 3. Diversity of cell size and shape; diversity in prokaryotic

.and cukaryoticeells.

‘l. Eukaryotic cells: cell wall: plasma membrane: 15

endoplasmic reticulum; Golpi apparatus; lysosome; |

peroxisome; ribosome; mitochondria;  chloroplast;

nucleus; nucleolus; chromosome.

i 2. Transport of nuirients and macromolceules: csmosis;

- lon channels; ion pumps, transport across membranes- «
active transport, passive transport; protein diffusion;
nuclear transporl; molecular mechanism of transport; -
regulation of intracellular transport in endoplasmic °
reticulum, mitochondria, chloroplast:  intracellular
vesicurtrafficking .

- Mitosis, meiosis and their regulation; steps in cell. 15
eyele; 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 ofeignalling pathways.

. Cell mofility: eilia and flapella of eukaryotes and
prokaryotes. :

e D

|'l, Production of gametes- spermatogenesis and cogencsis: 15
i cell surfuce molecules in  sperm-egg interaction in
‘ animals; moleccular events during fertilization in .

[
e =

animals, blastula  formation, embryonic  fields, |
gastrulation and formation of germ layers in animals;
embryogenesis, _
. 2, Development in Drosophila melenogaster and floral
" development in Arabidopsis thaliana; gene expression
| and its regulation; Spatinl and temporal regulation of
| ___Gene Expression.
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Bools Recommended:

1.

- 3

Lewis 1., Klein 8. & Valerie M. Kish (2002) Principles of Cell and Moleculor Biolopy.
3™ Edition, Pearson Publication.

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

. Albert B., JohnsonA.. Lewis )., Raff M., Roberts K.& Walter . (2008) Molecular

Biclogy of the Cell. 5" Edition. New York, Garland Science.

Watson 1.D. (2008) Molccular Biclogy 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 HLF. (2016). Molecular Cell Biclogy, 8" Edition. New York WH Freeman
Publication.

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

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

Rastogi V. (20203 A Text Book of Cell Biology and Genetics. Kedar Math Ram Math
Publisher.

CO-FS0 Mapping for the Course:

R i s o P e W~ W
lco FiT273 48 e Lo 012 3,415 6!
col_ |3 ,2/z;-IsT-lila;a~2a}373; .2 -:- 5
oM REIS R URRE RENERE N B8 N IESE MR S -
fo AE B RERETE RS BIEEE 25 NI WERE R SRS
cor 3 arz atriaiiiale 2l [R%1 3:-.2 3
"3" - Strong; "2" — Moderate; "1 "- Low; "-" No Correlation
A\

'I.:I
M
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Semester-I

Program Subject Year Semester

MSe Biotechnology 1 I
"~ Course Code ~ Course Title Course Type
LSBTMS102 Genetics Core
Credi | Hours Par Week (L-T-P)
S _| .......... — =
4 3 | 1 m
~ Maximum Marks A T ' Iy EA
100 i 30 70
Learning Objective (LO):

This paper will provide an understanding reparding fundamental concepts of penetics, structura
of genes, mutagen, gene regulation and expression, qualitative genetics, different syndromes,
and applicd aspects of genctics and its roke in the unification ofdifferent disciplines ofbinlogy.

Course Outcomes (COs):
cCh Expected Course Ouleomes Cognitive ~ PONao. 1 PSO
+ No. Levels i No.

1 This paper will impart knowledge of | U 1 1,2,3.57.8 i 1,2,5,6
basic concepts of clssial and post- | IE !
Mendelian genetics; fine structure of | |

| | genes atmolecular level | | |

2 Students can understand the regulation’ Ap | 1,2.3.56,7.10,11 | 1,256
of pene expression in prokaryotes and =
eukaryotes. Abo, understand the

mutation, its causes and consequences
and assav svstem. Students will akn
explore the process of pattern of
| inheritinee.
3 Students will learn to investigate | U
viriation, linkage testing, and human
penetic disorders. Also, explore and

234567001 | 1256
|

analyze quantitailve traits and | i
pedipree. E | _
4 They will explore and gasp the Ap ' 1,2,3,56,7.8101 |1,2,56

iy:mﬂ: system of model organisms |
and penetic maps. In addition, studenis
comprehens ive
the

will gam a
understanding of genetics @t
[ molecular level,

Eﬁgnhive Level: An-Analyze; ﬁ[.'-'-hpplr; B- Evaluate; C-Create; R-Remember; I:I—Undi:mtm:'-d_ihg
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Detm]m:l Syllabus:

'[!mt Hn. ’ Topies - . No.of CONo.
FERLEA N Leetures

I l. Introduction to genetics; Bepinning ol genelics as a 15 |
science. Early studies involving genctics,
. 2. Mendelian inheritance, physical and chemical basis of
heredity.
3, MNon-Mendelion inheritonce, Gene 1o Phenotype -
: Interactions between the Alleles of one pene, |
interfering pene interaction
| 4. Fine structure of gene, Organization of prokaryotic
L and eukaryotic penome, DMNA supereoiling,
i Chromatin ~ organization-histone  and  DNA
. . _:nl:m:mmes T
|
I
I

1. Regulation of gene expression in prokaryotes— 15 2
Operon concept, Lac and Trp operon, pesitive and
| ! negative regulation of Lac operon. Transcriptional
= attenvation of Tip operom, Repulation of pgene
| i expression in cukaryotes by chromatin structure -
i epigenctic modifications of chromatin. Role of DNA
i methylation and histene modifications in  the
{.  regulation of pene expression,
| 2. Types, causes and detection, mutani types— Ielhal
f conditional, biochemical, loss of function, gain ﬂf
i function, perminal verses sumaﬂ:: mutants, [nsertinnai
mutagenesis. Mutagens - UV and chemical
| mutagens.
| 3. Structural and numerical alterations of chromosomes:
deletion, duplication, inversion, translocatiss, ploidy "
and their genetic implications, dosape l:nmpmntmn.
i mutational assay system |
H 4. Inheritance: autosomal and sex-linkad inhenmnne,
I

— L . &

extra chromosomal inheritance, inheritance of
_organelle genes. ) -
" 1. Variation; sources of variation; Selection; Hertability . 15 3
+ of variation, process of speciation; Origin of new
genes. Hardy- Weinberg EEﬂEhn-ﬂq_uﬂ:bnum
2. Genes and Quantitative treits; Cenotypes i:lnl:l
Phenotypic distribution; heritability of quzmumtiw:
i character; Quantifying H-:nlahilm.r, Folygenic |
l inheritance, locating genes, QTL mapping
| 3. Human genetics: Pedigree analysis, lod scors for |
. linkage testing, karyotypes, penetic disorders. :
i 1, Bacterial Genetic  system:  Transformation, . 15 | 4
| Conjugation, Transduction, Bacterial genetic map '
with reference to E. coli.
2, Viruses and their Genetic system: Fhage [ and its life
| cycle; RNA viruses; Retroviruses
| 3, Genetic system of Yeast and Nevrospora. 3
| 4, Gene mapping methods: Linknge maps, tetrad
I

anolysis, mapping wilh maolecular markers, mapping
by using somatic cell hybrids, development of

mapping popilation in plnnla
VLR @gﬁ/
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Dooks Recommaonded:

1. Lindsey & Arthur Ward (2018) Textbook of Evolution and Genetics. Palala Press.

2. Benjamin Pierce (2019) Genelics: A Conceptual Approach. 7"Edition. W. H. Freemand
Cio Ld.

3. Gardner E),Simmons MJ,Snustand DP &Gardner 88 (2019) Principles of Genelics. 8"
Edition. Wiley Publication.

4, William S. Klug, Michael R. Cummings, Charlolte A. Spencer, Michael A. Palladino&
KillianD. (2019) Essentials of Genetics. 10™ Edition. Pearson Publication.

5. Michae! 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: Anuiysis and Principle, MeGraw-Hill
Education Ltd,

7. Tera Rodden Robinson & Lisa Spock (2020) Genetics for Dummies. 3 Edition.
Dummies.

8. Benjamin Pierce (2021) Genetics Essentials. W, H. Freeman.

9. Castle William E, Mendel G.&Versuchcl (2021) Genetics and Eugenics: a Textbook for
Students of Biology and a Reference Book for Animal and Plant Breeders. Legare Sireet
Press.

10. Brokker R. (2023) Genatics: Analysis and Principle ISE, MeGraw-Hill Education Lid.

CO-PS30 Mapping for the course:

[ PO L e R R T TR LTI 50

lco &1 273 116‘“13? 1011 (1 2 3,415 6

T TR S A 0 WA M S D 10 Ohe N T e A R e B

e " 32l il = B @R zlskd X

(€03 " :+ 3 -3 (201 30l (Fl=-y- 33 2.V 2532 ,3

e TR TR e Wl R o B O oy A O B O - S0 L LB S o
"3"_ Strong; "2* —Moderate; "1"= Low; "-" No Correlation
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Semester-1

Frogram Subject Year Semester
MSe Biotechnology 1 I
Course Code ' Course Title Course Type
LSBTMS103 | Microbial Physiology T Core
Credit Hours Per Week (L-T-P)
= e = T p
4 3 1 -
- Maximum Marks Cla EA
100 K11 i
Learning Objective (LO):

This paper will impart knowledge aboutdifferent areas of microbiology, such as bacteriolo gy,
virology, micrabial evolution and applied microbiology.It will cquip the students with basic and
advanced techniques ofmicrobiology. Students will also gain idea of smalkscale food
processing industries, sewage treatment plants, brewing industries, biopas plants, bio- fertilizer
plants, and vaccine development units.

Course Outcomes (COs):
CO No. Expected Course Outeomes: | ‘Cognitive I PONo. T P50
' Levels s
| S |
1 Students will be able 1o karn about the ] 127,10 156 |

basics of microbickhgy, including the
classification of microorpanisms, as
- well as their prowth. |

2 " Swdents  will  ale pgain an Ap 1,237,101 [ 1,56
understanding of how microorganisms |
‘can be cultivated in synthetic media |
| amd explore their metabolic diversity in

| ! nature.

3 | Additionally, they will be able to u ' 1,2,36710  [1,56
| comprehend various microorganisms,
|5Lu:1'| as bacierin, amchaca, fung, and | ;

| virus, along with their life cycles. ) — gt e

4 | Furthermore, studemts will acquire | Ap | 1,23,6,7,10,11 | 1,56
!kmwhdge sbowt different microbial | _

" diseases, the host-parasite relationship,
and the role of antibiotics. | |

Cngmlwe Lavel: An-Analyze; M:—Appl}', B-Evaluate; C-Create; R-Remember ‘U-Understandi ||:13,

Wx&&w r R
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Detailed Syllabns:

| Unit No. Tapies ' Neo.of  CO No.
! : - | Leelures
i1 + Microbial Evolution, Systematics and Taxonomy 15 1

! \  =MNew approaches to  bacterial  taxonomy

classification including ribotyping; Ribosomal

RMA sequencing, Characteristics of primary
. domaing; Nomencinlure and Bergey's Manual.
i 2. Microbial Growth — growth curve, measurement
{ of growth and pgrowth yields: Synchronous
i * prowih; Continuous culture; Growth as affected

| by environmental factors like temperature,
: acidity, alkalinity, nutrient supplements, waler
. . Availability and oxygen, -
| I " 1. Metheds in Microbiology — Isolation and Pure 15 2
| culture fechniques; Theory and praciice of
| «  sterilization; Principles of microbial nutrition;
i Types of culture media: defined and undefined

l media, selective and differential media, minimal
¢ and enrichment media; Enrichment culture
© techniques for isolation of chemoautatrophs,
. chemoheterotrophs and photosynthetic
| mitroorganisms. f
i | 2, Metabolic Diversity smong Microorganisms—
i Photosynthesis in microorganisms; Calvin cycle; |
! Chemolithotrophs; oxidizing and reducing
I
|

- = | I

bacterla; Moethanogenesis and acelopenesis,

syntrophy, nitrogen  metabolism;  Nitrogen

WS f!l':ﬂgﬂl'l AL AR Rk e ST LR TO e ot A ) P
| 1. Bacteria:  Purple  and  green  bacteria; 15 3

: Cyanobacteria; Homoacetogenic bacteria; A.l:eﬁt

| acid bacteria; Spirilla; Spirochaetes;

| Pseudomonads; Lactic and propionic acid bacteria; |

! Endospore forming rods and cocei; Mycobacteria;

Chlamydia’s and Mycoplasmas.

| . Archsea: Archaea as earliest life forms;

i ! Halophiles; Methonogens; Hyperthermophilic -
|

[

B

Archasa; Thermoplasma.

3. Algae, Fungi, Slime moulds and Prolozoa. |
Viruses: Bacterial, Plant and Animal viruses; '
Discovery, classification and structure of viruses;
Lysogeny; DNA viruses; RNA viruses; Examples

i ' of Herpes, Pox, Adenoviruses, Retroviruses.

S SR AIDS Diseases transmilted h}' animals {mhm.- 15 i
' | plague), insects and ticks (Rickettsins, Lime
| disease)

|

| | 2. Host — Parasite Relationships — Normal
microflora of Skin, Oral cavity, Gastrointestinal

i iract; Types of loxins (Exo —, Endo -, Entero -);

; . Virulence and Pathogenesis,

' o ¥ Gh:mulh:rupy!ﬁnul:mtln:s — Antibioties and

Antigni .'?LD\ ﬂEH“E- Broad-spectirum
*.ﬁ
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G | aontibiotics; Amtibiotics  from prokaryoles;
Antifungal antibiolics; Mode of  oction:
fone oo Resistance to antibiotics.

Dooks Recommended:

L. JJ;::quelyn G. Block &Laura J. (2017) Block Micrabiology: Principles and Explorations
97 Edition. Wiley Publication,

2. Angja K. R. (2017) Experiments in Microbialagy. 5% Edition. New Age International
Publication,

3. Torter G., Funke B, & Case C. (2018) Microbiclogy. 13™ Edition, Addison-Wesley
Publishers,

4. Joanne Willey, Kathleen Sandmon & Dorathy Wood (2019) Prescott's Microbiology
11"Edition, McGraw Hills Publication,

5. Dubey R.C. & Maheshwari DK, (2019) 5™ Edition, § Chand Publication.

Arora D.R. (2020) Textbook of Microbiology 6 "Edition, CBS Publication,

7. Angja 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 Micrebislogy, 12" Edition,
Universities Press (India) Pyt

9. Reddy RS, &Reddy §.M. (2022) Microblal Physiology, Scientific Publication,

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

.

CO-FS0 Mapping for the courge:
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Semester-1

Program Subject Year Semester
MSe , “Tﬁuluclmlngy 1 i I

" CouwseCode | Course Title Course Type
T LSBTMSI0S = Biomolecules Core

Cred it Hours Per Week (L-T-)

——r s . s _—
y T —— £
Maximum Marks CIA EA
o AT ' 30 0
Learning Objective (LO):

This course provides knowledge of the students relating 1o structure and function of various
biomokcuks, whichare the building blocks of life, along with an understand ing about chemical

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

Course Outeomes (COs):

CO No. Expeeted Course Outeomes | Cognitive | PONo.,
Levels

1 It will provide a broad overview of the An 1,235,710 | 1,56
key concepts and principk involved in
chemical foundations of biology, and

___principles of thermodynamies, N W R

2 Stdents will gain idea about structwes | R [ 1,257,10 | 1,56 |
and functions of different molecules of |
carbohydrate along with | E
comprehensive knowledge of glyeogen |
metabo lism. ) —

3 it will impart detailed knowlkdge of U 1.2,3,5,7,11 | .56
building blocks of proteins  and, | Z

structural féatures, classification, and |

structures o f proteins, e il -

4 It will provide fundamental insights of U | 1,257,10,11| 1,6
roks of lipids, fatty acid metabolism, '
and hewrocyelic compounds in the

processes of life, I

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

AN SV
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Detailed Syllabus:

Unit No. Topics : Mo, of ool
1 ! . Leclures Mo.
I " 1. Chemlcal foundations of Biology — Weak bonds, 5 1

' lonization of water, pH scale, pKa of weak scids, .
buffers in biological system, relationship of pH, pKa |
and buffer.

2. Principles of thermodynamics and living system. |

' TI 1. Carbohydrate: Monosaccharides- Aldose and Ketose, 15 g 2

! Asymmetric cenires, Cyclic siructures, Hexose | {
| derivatives, Reducing  opents;  Disaccharides, |
| Folysaccharides=Structural feature and roles of |

Homo polysaceharides and Hetero polysaccharides

2. Glycogen metabolism: Glycogenesis and
Glycogenolysis .

T |, Amino acids — Structoral features, Classification i 15 | 3

based on R group, uncommon aming a-niuis_in| :
proteins, Titration curves of amino seids. ;

' 2. Proteins- Hierarchy in structure, Ramachandran plot;

| Primary, Secondary, Super-Sccondary, Tertiary and |

| Quatemnary Structures; End group analysis, |

v 1. Lipids and Fat: Introduction, Classification, Storage 15 4

|

I

lipids, Structural lipids in Biological Membranes,
| Lipids as Signals, Vitamins and Pigments. .
| 2. Faty acid metsbolism: Fatty acid (Palmitate)
. Biosynthesis and Catabelism

EE——T . N ——. |

Bools Recommended:

1. Todd & Howards Mason (2004) Text book of Biochemistry. 4™ Edition. Oxford and [BH

Publishing Co. Pvt. Lid. '

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

Debaath M. (2011) Tools and Techniques in Biotechnology Fointer Publication.

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

5. Voel D, Voet J.G.& Pratt C.W. {2016) Fundamentals of Blochemistry. 5% Edition. Wiley.

6. Melson & Cox (2021) Principles of Biochemistry. &" Edition. W.H. Freeman & Co Lid,

7. SatyanarayanU. (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 1. Kennelly, Victor W.
Rodwell & P. Anthony Weil (2022) Harper's Illustrated Biochemisry, 32
Edition. McGraw-Hill

10. Jeremy M. Berg, Jobhn L. Tymoczke and LubertSiryer (2023) Biochemistry,

o™ Edition. WHFreeman & Co Lid.
ol
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Semester-1

Program Subject Year Semesier
MSc | Iﬂlilinnhnnlu?' 1 I I
Course Cods Course Title Course Type
~ LSBTMSI05 | = LabCoursel Core
2 (Based on Papers LSBTMS101 & 102)
Credit Hours Per Week (L-T-P)
Eans S T r— ———
4 i TN g
Maximum Marks ¥ ClA ' EA =
100 S0 70

Learning Objective (LO):

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

Course Outcomes (COs):
- CO No. Expected Course Outcomes | Cognitive |  PONo. | PSONo.
Levels | [ i
1 | The students will gain knowldge and B 1 1,2,3,7,10 I 1.5

learn different technigues involved in
slide preparation and staining plant and

| animal cells, and recognize the

relevance of the mitofic index in |

various biological and ecological |

studies, such as growth patterns and

 effects of various factors governing |

process of cell division
2 Above course will develop an ability in B |1,23710 |15

the students to distinguish between |
. normal and abnormal mitoss; how 1o
' calculate the meiotic index anmd s ' - .
. | significance in assessing  genetic | ;
I | stability. 5 l
3 Enlisted practical's will provide B 12371011 15

training in regard to  fundamemtal

| concepts of peneties by offering a | |

comprehensive  understanding  of | ! :

principles of genetics, cellular bislogy, ,

and  commonly  used virrious | ; ,
. | techniques, |
4 Students will be able to apply B 123710 155

cokhicine  wealment  to induce I

| polyploidy  in nion ool lips;

%ﬂﬁumﬁr
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| understand the coneept of Barr bodies |
rond  their  relotionship 1o sex |
| , chromosome inactivation; cnmprchmd ' |
; the importance of isolating genetic |

| Imnleﬂal from bacterin for  various
, applications, | k
Cognitive Level: An-Analyze; Ap-Apply; B-E.vntunlc‘ﬂ-trmm R-Remember; U-Understanding.

Detailed Syllabus;
[ Unit | it T Toghes' g No.of | CO '
{ ‘No. . Practical © No.
| v ' closses
l - {1=3h)
i I | 1. To prepare the temporary stained sfide of onion bulb peel | 5 1
to study the structure of plant cells. !
2, To prepare the temporary stained slide of cheek s-quamnus
cpithelial cells of the mouth of Human Beings.
3. Preparation and study of slide of mitosis using onion root |
tips squash.
4. Schiedule for the study of the mitotic index. om0
11 1. To determine the abnormal mitotic index. I 5 2
2. Preparation and study of slide for meiosis using young
anthers of Allfum eepa.
3. To determine the meiotic index in the flower bud n:-l’
b Allim cepa. gy anendBennn o ..
1] L—l. Demonstration of Mendel's experiments. i g 3 !
! i 2, Studies of prokaryotic and eukaryotic cells. ' "
| 3. Perform karyotype and determine the genetic abnummhty
of the given sheet. ‘
| |4, Toinduce and study Mutation in bacteria. £ F i s e o
IV 1. To study polyploidy in n onion root tips after ¢ treatment wnh 5 4
colchicine. |
2. To demonsirate Barr body in cheek squamous epithelial ¢¢l
a Human mouth. :
| 3. Isolate genetic material from Bacteria. S .
CO-PS0 Mapping for the course:
PO ot T POs Be 4. P8O
CcO e 24 3 A.8,006 T 88 Iﬂ,ll ) e T S, e
" I i e = C.5 D EREULARSS, G B TR e SR AL IS SR
o7 A 5 W R T SR A A I G i S R S
_E:ﬁzil'lfi."..':3:-'|'];“.'3.';-§"|-
dos Til2lzl-Tof=tat-lialalisr-0-1-120.
Fo T i a SILOSE R R R RN R SR G

3" _Strong; 2" - Mnderalt_n, 1% Low; " No Comelation
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Semester-1

Program Subject Year Semester
MSc Biotechnology 1 I
Course Code o Course Title Course Type
LSBTMS106 Lab Course 2 Core
Biased on 15 LSBT SI03 &1
o . 3 &104)
Credit Hours Per Week (L-T-F)
— ol l_ T 5 —
5 Fi | - 10
Maximum Marks CIA ; EA
100 20 70

Learning Objective (LO):

The primary objective of this cowrse s to effer hands-on training to students in the areas of
microbial isoltion, purifieation, staining, and culture methods. Moreover, studens will gain
skills to detect presence of differcnt amino acids, proteins, and carbohydrates in variouws
samples.

Course Outcomes (COs):

co | Expected Course QOutcomes Cognitive | PONo. I 5
Mo, Levels I A “No.. |
g .
1 Students will acquire laboratry skills B 1,23.7,10,11 | 1,5
and fundamental iea periaining 1o
cultivation, isoktion, maintenance, and
' | measurement of microorganisms. , )
(2 | Students will be able o perform| B | 1,23,
| microscopic examination, blchemical | '
characterization of microbes; water
potability parameters, and antbiotic- .
mstancetests.
B It will make the students espable of | B 1,2,3,7,10,11 | 1,5
deciphering precise carbohydrutes such | ° I
| a8 polysaccharides, reducing sugars, and .
non-reducing sugars., . ___|_____
4 Students will learn to detect aming acids, B L23,710,IT [ 156 |
profeins, and aromatic amino acids : :
| present in the samples, .3 24 s foe o
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create;R-Remember;U-Understand ing.

A
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Detailed Syllabus:
f'_'[hil.t No. |

Tq:]iﬂ. Mo, of C0

. Practical  No.
classes !
L (1=3h) |

1. Preporation of liquid and solid media for growth of - (R .
|

i I'I'llcmnrgnmsms
2. Isolation and maintenance of organisms by plating, : !
. streaking and serial dilution methods. Slants and stab i :
cultures. Storage of microorganisms.
- Isolation of pure culture from soil and water,
a, Growth; Growth eurve; Measurement of baclerial
| pnpulalicun by turbidity and serial dilution methods. .
. Effect of temperature, pH and carbon nitrogen sources | ' .
r . ongrowth, SR T .
I 1 Microscopic examination of bacteria, veast and molds | § - R
and study of organisms by Gram stain, Acid fast stain, |
staining for spores and lactophenal cotton blue mount,
2. Study of mutations by Ames test,
3. Assay of entibiotics and demonstration of antibiotics
i resistance,
I-i Analysis of water for potability and determination of
BMPM. i
Y 2. Biochemical charaeterization of selected microbes. ! :
11 1. Qualitative test for ( Cnrhuh:rdratl: {Mnlmch‘s test) ' +- T &1 3
2. Qualitative test for Carbohydrate(Anthrone test) |
I

§i

3. Qualitative test for reducing sugars (Benedict's test)
4. Qualitative forpolysaccharides (Iu:!@e_l;it} b 5 L
v 1. Qualitative test for amino acids & proteins by i R S R |
i Winhydrin reaction. ;
i £, Qualitative test for aromatic amino acids by
Xanthoproteic reaction.
;3 Qualitative test for proteins using Biuret test. o :
4. Qualitative test for Tyrosine by Millon's test. | 1

CO-F50 Mapping for the course:

: i POs | P50
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Semoesier-I1

Program Subject Year Semesier
MSe Diotechnology 1 I
Course Code il Course Title Course Type
~ LSBTMS201 |_ Molecular Diology Core
Credit - Hours Per Week (L-T-P)

TER I E T P
4 -’ 3 1 ;

Maximuim Marks X CIA EA

100 | 0 70

Learning Objective (LO):

This paper will provide an in-depth wnderstanding of various concepts and processes of
molecular biokgy such as DNA replication, transcription, transhtion, protein synthesis,
oncogenesis, antsense technology and, molecular mapping.

Course Outcomes (COs):

CONo. | Expected Course Ouicomes Ea:bguitive-. ! Pﬂr{u._ ]J'S[] Na.
| i Levels i _
E ' This paper is intended to provide U | 1234578810, [1,24,56 |
an understanding of basics of EIF !
molecular binlogy such sz DNA -
replication, repair and -
i— | recombinalion [ |
2 | Students will be abk to kmow  An | 1,2,3,8,5,69,10,1 | 1.23.5.6 |

molecular events of the genome 1
Cincluding  gene regulation  and |
machinery of trznscription and ' |

post-transcriptional mod ifications
in prokaryotic and eukaryotic ' :

. _organisms. |

3 Students will acquise knowled ge An I |

about genetic code and processes I 5.6

' of transhtion in prokaryotes and

cukaryoies, abng with post-

_ transfational modifications. _ |

4 Swdents will gain an inclusive An | 1,2,34,56,7,910 | 1,23,56 |
idea of different aspects of |
oncogencs and tumor suppressor
genes; antisense and rbozyme |
technology: and techmigues ﬂf
genome mapping,

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U—Un:!l:rstnndmg

W@{\;ﬁf%‘?@\/
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Detailed Syllabus:

i Unit No. ' Toples o : Mo. of co '
e '. ' Lectures . No. .
1 1. Introduction to Molecular Biology 15 I

i
|

2. DNA Replication ~ Prokaryotic tnd eukaryotic DNA |
. replication, Mechanies of DNA replication r-n|

prokaryotes and cukaryoles. Enzymes and accessory |
| proteins invelved in DNA replication. |
» 3. DNA Repnir- DNA repair pathways — Mismatch |

repair, Bose excision repair, Mucleotide excision |

repair, Non-hemologous end joining pathway and |
| Recombinational repair, '
. 4. Recombination- Homologous and rnmmhinnliﬂn.!
| gene  torgeting ie. FLPFRT and CrefLox |

T rEmaa

T T i A ———

| . recombination, RecA and other recombinases. | i
I * L. Transeription — Prokaryotic transeription: RNA | 15 2
| polymerase, Regulatory elements and mechanisms of : '

. transeription regulation, Transcription termination, | '

| 2. Transcription -~ Eukaryotic transcription: RNA | i

. polymerase, General and specific transeription factars, | t

! Regulatory elements and mechanisms of transeription '

i repulation, |

3. Post-transeriptional  processing events-capping, |

splicing of introns and polyadenylation, Processing of |
Pre-ribosomal RNA and the assembly of ribosomes,

i Structure and the maturation of tRNAs and mRNA I |
. ___stability.

| I | 1. Genetic code, degeneracy of codons, Wobble| 15 1 3

hypothesis, codon bies, Mechanism and fidelity of | '
' amino acyl t(RNAsynthetases. ’ =4
| 2. Translation — Prokaryotic and Eukaryotic translation, | ;
. the translation machinery, Mechanisms of initiation, '
' clongation and termination, Regulation of trenstation. |
|3. Co — and post — translational modifications of
- proteins. Protein Localization — Synthesis of secretary
| and membrane proteins and receptor mediated | |
SRR . - e il -
v | 1. Oncogenes and Tumor Suppressor Genes — Viral and ! 13 4
cellulor Oncogenes, tumor suppressor genes from |
humans, Structure, Function and mechanism of action
of pRB and p53 tumor suppressor proteins. |

-

|

iz, Antisense and Ribozyme technology -'Mu!eculari

| mechanism of Antistnse molecules, inhibitien of
splicing, polyadenylation and translation, disruption of

i RMNA structure and capping. Biochemistry of '

e e - e

| ribozyme; hammer — head, hairpin and other |
| ribozymes, strategies for designing ribozymes, | :
 Applications of Antisense and ribozyme technologies, |

- 3. Molecular Mapping of genome — Genetic and physical |
' maps, physical mapping and map — based cloning, |
Southern and fluorescence in site liybridization For
genome anelysis, Chromosome micre dissection and |

micro cloning. '
Y ]/hﬂ’ .
§\\ Fgﬂs 5

s ;1. % .

A
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Books Recommended:

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

2. Jocelyn E. Krebs, Stephen T. Kilpatrick & Elliett S, Goldstein (2017) Lewin's Genes
X0, 12th Edition, Jones and Barlett Publishers, Inc.

3. Andreas Hofmann & Samuel Clokie (2018) Wilson and Walker's Principles and
Techniques of Biochemistry and Molecular Biology. 3" Edition. Cambridge University
Press,

4, Riclard M. Twyman (2018) Advanced Molecular Biology: A Concise Reference.
Garland Science Publication.

5. Gerald Karp, Janet Iwasad: Wallace Marshall (2020) Karp's Cell and Molecular Biology.
9" Edition. Wiley Publication.

6. George Plopper, Diana BebekIvankovic&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,
HiddeFloegh, Kelsey C. Martin, Michael Yaffed Angelika Amon (2021) Molecular Cell
Biology, o™ Edition. WH Freeman Publication.

§. Edward Walker (2022) Molecular hinlug:.-': Structure and Dynamics, 3 Edition. Murphy
and Moore Publication.

9, William O'brizn{2022) Prm-r:lpl-:s and Techniques of Biochemistry and Molecular
Biology. 3™ Edition.Syrawood Publishing House,

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

CO-PS0 Mappiog for the course:

PO oo v PO R A ' PSC
O 1.2 3 4455 6 44899 DiMa1,2:3.4 56’
ool i3 3.2 3;20:-t1]%913 Eia2 2y «i4,3(3)
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Semester-11

Program Subject Year Semester

MSe Biotechnology 1 i1

Course Code Course Title Course Type
“LSBTME202 Plant Biotechnology Cavo.
“Credit 'Hous Per Week (L-T-P) .

L =T P

4 3 1 - o

Maximum Marks CIA
e 3711"_'_' - o

Learning Objective (LO):

This paper will provide knowlked ge of principles and techniques of plant tissue culture, focusing
its applications in large-scale production of elite crops, dissase-free plantlets, and genetic
engineering for desired trails in phnts. Studerts will understand genetic modification for
increased yiel, higher nutritional value, disease-free crops, and conservation of endangered
species. They may be able to establish tissue culture industries for floriculture and borticulture.

Course Qutcomes (COs):
CONo. Expected Course Dutcomes Cognitive = PONo. P50
= | Levels | No.
i1 Students will be well-versed with the . Ap

L47.10,11 | 256 |
; principles, techniques, and applications | I |
| of plant cell and tissue culture, which !
will enable them to contribute in plant ‘
| breeding, and smarl agriculure.
|2 Upon completing this unit, stadents:  Ap 1,4,7.10,11
- will have &  comprehensive ;
understanding of various techniques | .
such as embryo culture, pmmplust|
isolation and fision, and germplasm |
- conservation. e |
|3 (It will provide an understanding of |
plant transfermation techniques, their
applications in crop improvement and ;
- disease- free plantlet generation, | g
[ 4 Students will gain comprehemsive| Ap | 1471011
understanding  reparding  different |
procedures of secondary metabolite
production and an amay of molecubr
l merkers which play fundamental roles |
| in advancement of penetic research, i
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R- ﬂcmemhﬂ sU-Understand ing.

BoSs Approved Syllabus for M.Sc. Bictechnology {Academic Session 2024-25 and 2025-16)
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Detailed Syllabus:

i’ﬂ’ﬁ’i: No.

Toples

No. of
Leclures

1

i | .
| 1

V3,

A,

Introduction to cell and tissue culture, lissuc cullure a5 .
a technique to produce novel plonts and hybrids,

+ 2, Tissue culture medin (composition and preparation) |

Initintion and maintenance of callus nnd mlsp-cnsinn
culture; single cell clones.

Orgonogenesis; somatic cmbryogenesis; (ransfer und
establishment of whole plants in soil

. Shoot = tip culture: Rapid clonal propagation th'-l

production of virus free plant.

Embryo culture and embryo rescuc

Anther, pollen and ovary culture for production nf'
haplaid plants and homozypgous lines

Protoplast isolation, culture and fusion; selection of | |
hybrid cells and regencration of hybrid plants; |
symmelric and, asymmﬂrTﬁ hybrids, cybrids. |

. OGermplasm conscrvation — Cryopreservation and slow |
growth cultures A

. Plant transformation m:hnu!lny “Basis of twmor |

formation, Mechanism of DNA transfer, Features of Ti |
and Ri plasmids, role of virulence genes, use of Ti as |

vectors, markers, use of reporter genes, 355 and other |
promoters, mulliple genc  transfers,  particle |
bombardment, electroperation, microinjection. |

. Chloroplast Transformation: Advantages, vectors .
. Application of plant transformation for mw:rdu:t!wl]r' i

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

i
anafm

15

15

i |
|

No. |

m 1.
2.
I 1,
I :
| 4
P,
LIII 1
. )
I '3
| |
i i
| |
TV
-
b
|
b 2
',
Y
1}'\-

. Metabolic Engineering and Industrial Products: [n !

vitro production of plant secondary mmLmlit-:s,[

control  mechanisms and  manipulation  of
phenylpropanoid  pathway, shikimate  pathway,
biodegradable  plastics,  therapeutic prutr.lnm|
antibodies, edible vaccines.

. Maolecular Marker —RFLP maps, linkage amiyms,

RAPD markers, STS, microsatelliles, SEAR
(Sequence characterized amplified regions), SSCH
(Single strand conformational polymaorphism), AFLP, :
map based cloning, molecular marker assisted '

R

BoS Approved Syllabus for M.Sc. Diotechnology {Academic Sesslo
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Books Recommended:

7.

8,

.

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

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

Bhojwani 8.8.&Rozdan M.K. (2003) Plant Tissue Culture.Elsevier Revised

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

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

Buchanan, Gruissemend Jones (2015) Biochemistry & Molecular Biology of Flant, o
edition. Wiley Publication.

Brown, T. A. (2016) Gene Cloaing and DMA Analysis; an Introduction, 7" Edition,
Ouxford: Blackwell Pub.

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

Razdan M.E. (2019) Introduction 1o Plant Tissue Culture. 3rd Edition. Oxford &lbh
Publishing Co. Pvt Lid.

10. Chawla H.S. (2022} Introduction to Plant Biotechnology, 3" Edition. Oxford & IBH

CO-P50 Mapping for the course:

Publishing Co. (F) Ld.

| FO | " POs- ] P50

60 ST 35 A4S SeToBle 10 {171 2 3-4 56
g e R L i I T TR R e
et R § MM SO ST S SR TN R
ope val L wEE e vsrEiepe -t il REC, - LE E
Q0% [ 3] - Ve 3 rag- 3 ates B e v a el 3

"3" - Strong; "2" — Moderate; " 1"- Ln'l_.l-'; "_"No Correlation

N

W ﬁ\%\*’w f

29
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Semesicr-11

Program Subject Year Semester
MSe Biotechnolopy 1 IT
Course Code Course Title ‘Course Type
T LSBTMSN3 | Mucromolecules & Enzymology Core

Credit Hours Per Week (L-T-P)

I. T P

4 3 1 -

Maximum Marks ClA EA

100 h 30 == 70

Learning Objeetive (LO):

This course aims to provide students with a basicknowledge of biomokeular structure and
conformation, witha particular emphasis on proteins. 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):

| CONo. | Esxpected Course Ouicomes

1

E=%

- This paper will help the students to
understand basicsof macromokcules |
present in cells. Students will min |

| knowledge sbout different molecular

| assemblies,

| Stedents will learn abowt differemt

proteins and their structure. They will
tome o know how functional proteing
are formed and gain structures.

' Students will learn how differem

lenzymes will work and do their

| catalytic  activities. How  differem

conditions of reaction will affect their

potential Students abko learn abowt

| immobilzation  of enzymes in'
- different matrices  and how
| immobilization I8 important  for |
. industries.

Students will understand how proteins |

works insidethe cells and helps in
immune  responses,

prote ins are determined.

Students  also | |
understand how the structures of'

' ﬂugn’fﬂve ! PONo. - PSO
Leveks : | Mo,
U 13491011 [1246 |
. |
| |
| .
| An (123450001 12356
| | |

- An 'I,2.3.4,1.:I.m.|1"11',i,4,s,151

| |

. ; i
| | |
Ap ‘ 1,2349,10,11 [ 2,34,5,6 |
I
i
|

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

W %)ﬁ@r

VIV
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Detailed Syllabus:

[ Unit No. 4 Topics | MNe.of €O |
| Lectures . Mo, |
I - 1. Macromolecules and supre molccules assemblies — 15 1

Types of macromolecules in biological systems, !
' 2. Molecular assemblies like membranes, ribosomes,
| extracellulor matrix, chromatin
. Sequencing of proteing and nucleic aeids, | _ :
i - 1. Protein - proleln and protein — ligand interactions, ' 15 2
't physical and chemical methods of study.
!1 Conformational properties of polynucleotide’s and |
polysaccharides — secondory and teriary structural
features and their analysis — theorstica! and
! experiimental; protein folding — biophysical and '
| - ccluloruspects T RTINT oy |
il . 1. Enzyme calalysis in solution — kinetics and | 15 : I
¢ thermodynamic analysis, effects of organic solvents !
. on enzyme catalysis and struclural consequences. |
. 2. Physical and chemieal methods for immabilization of | i i

| enzyme. !
| . ___.3 Glycoand lipoproteins — structure and function |
Iv i 1. Protein denaturation i 15 4

i 2. Ribozymes and Catalytic antibodies — Funntiunal!
. proteins — structure and drug targets (enzymes and | |
| receptors) b i
| 3. Mucleic acid hybridization — structural analysis and : |
| _ biologicalstudy. . _ 5. - |

Books Recommended:

1. Todd & Howards Mason (2004) Text book of Biochemistry, 4™ Edition, Oxford and

IBH Publishing Co. Pvt. Lid. .

Albert L. Lehninger (2005) Biochemistry. 4™ Edition.Palgrave Macmillan,

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

Buchanan, Grulssemen& Jones (2015) Biochemistry & Molecular Biology of Plant

7™ Edition. Wiley.

5. Woet D., Voet 1.G.d& Pratt C.W. (2016) Fundamentals of Biochemistry, 5™ Edition.
Wiley. :

6. Mekon and Cox (2021) Frinciples of Elnﬂ'ﬂ:mfﬁrx, g Edition. W.H.Freeman & Co
Lid. -

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. Keanelly, Victor W.
Rodwell & P. Anthony Weil (2022) Harper's lllustrated Biochemistry, 32™ Edition.

MeGraw-Hill. . . X
10, Jeremy M. Berg, John L. Tymoczko and LubertStryer (2023} Biochemistry, 10

Ediign.W.HFreeman& CRUL e, Ly L
A %%@WEW W@@ﬁ? War

BoS Approved Syllabus for M.5c. Biotechnology {Academle Sesslon 2023-25 and 1025-26])
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CO-F50 Mapping for the course:

= ’ i _ Sas

0 1 23 4 8§ 6,7.3 90 10 111 2[3‘'4 3.6
oL 3 - 3 3 vz % A CETCE R e w R
(OO0 R 3§ 8§ HeL W, W W F % 3 R Fpd w8
BO% (8.0 4 Rl e TE w3l BRSPS
Eo0 0 S R T R O B R T - S e B
e Slru-ng, "2" — Moderate; *1"- Low; o Cormrelation

W& }%‘w £

Zade | 17

3z
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Semester-I1

Program Subject Year Semester
M5e Biotechnology 1 I
" Course Code : Course Title Course Type
" LSBTMSI04a | Diostatitics, Bioinformatics & Compuiers In DCEC-
Bintechnology
Credit Hours Per Week (L-T-P)
3 L T P
4 3 1 .
~ Maximum Marks = CIA B 3 EA
100 ' } 30 70
Learning Objective (LO):

This cowrse aims to equip the students with skills of data acquisition, handling, tabubtion,
organization, and processing, computer literacy and applications for the analysis of binlogical
data. It highlights the opportunities for biostatisticians in clinical research, end health

management.

Course Outeomes (COs):

| €O No, Expected Course Qutcomes

Cognitive
Levels

FPONoD.

- PSO
Na.
|

|1 Provide
regarding

amangement
representation;

an  understanding | Ap
data types, their

and i
central

tendency of data; types of error
and hypothesis testing,
2 Students will guin idea of B
and  correlation |
analysis; and various types of |
tesis of significance performed |

regression

3 | Students

knowled pa

| software

during interpretation of data.

will acquire C
about  different

like; MBS Word, | i
I ' Excel, Power point, and | ,

BoS Approved Syllabus for M.5c.

statistical analysis related ones, |

| Provide iea about 1ools and
techniques of bloinformatics
and thzir  applications;
binlopal data-bases: sequence
similarity analysis; and BTIS
| networlk.

i 12.3.4,56,789 | 1234556 |

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

I :zlalq!lﬁ:?: J' ﬂ'. i
1

1,2,3,4,5,7,10,1
|

J0,11

;Ecrgnitiu: Level: An-Analyze; Ap-Apply; B-E"-'-u'lllﬁt:; Evtreé.te; R—R:mr':mhur;lj-'t_hﬂ.gmanéhu

@/%&LW\/

iotechnology |Academic Session 2024-25 and 2025-26)

| 1,5.6

Li6 |




Detailed Syllabus:

“Unit No.

Topics 7 No.of
' Lecturcs

co

i |

| | Briel deseription of dotn ond its types; Sampling; 15
| tabulation of data and its graphical represcntation.
: . &, Measures of central tendency and dispersion: m:nn, ,
median, mode, range, standard deviation, Standard
crror, and variance. lden of two types of errors- Type |
& Type 1 error and level of significance; hypothesis

i testing,
'2. Simple lineor repression: ne,g.nl!va and pnsltwn,, 15

correlation: negative and positive.

3. Test of significance: F test, t test: onz sample t'ti:.‘il..
matched pair and two sample t-test; chi — square test: |
poodnese of fit, test of independence, test ﬂl"
homopeneity; analysis of variance.

|11, Introduction to Word processing, Spreadsheets aru:l e L

: Preseniation software,

112 Computer oriented stalistical technigues in M3 Excet
f Frequency table of singl: discrele '.'a.rinhle,
| Computation of mean, wvarisnce and standard
, deviation.

| 1, Bioinformatics: introduction and its applications. U £ ]

2. Data Base; Types of database, Protein and nucleic
acid databases; Eequnm alignment- Global and local ,
alignment, pair wise alipnment technigques, multiple |
sequence alignment. i

3. ldentification of protein sequence from DNA :
sequence; NCBI; DDBI; EMBL; different tools nf'
bioinformatics; databaze mining tacle.

4. BTIS metwork in India, . i

Books Recommended:

1. Maount, D. W. {2001). Bioinformatics: Sequence and Genome Analysis. Cold Spring
Harbar, NY: Cold Spring Harbor Laboratory Press.

2. Lesk, A. M. (2002). Introduction to Bicinformatics. Oxford; Oxford University Press,

3, Murthy C.5.V. (2003) Bicinformatics. |* Edition, Himalaya Publishing House.

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

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

6. Banerjes P.K. (2006) Introduction to Biostatistics. 3 Edition. 5. Chand & Company Lid.

7. Animesh K. Dutta (2007) Basic Biostatistics and Its Application. New Central Book

Agency (P) Lid. Kolkata.
8. Khanand Khanam (2010) Fundamental of Blostatistics, Ub:u-u.z Fubllt:ntmn, Hyderabnd.

0. Johnathan Pevsner (2015) Bioinformatics and Funclionz!, 2
10, Peysner, J. (2015). Bin]nfﬂmaﬂuWnctlﬂml Genomics. Wiley-Blackavell.

ot B

Mo, |
e

" Edition. Wiley-Blackwell.

'::] WL
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CO-PS0 Mapping for the course:

Ty R ; "Pipe ot 0 TRV TN PEO _
00 Br2 AT 4 Gohdapi8 9 L I0HIEAL 2 3 (4 T3 L6
oy 9oy gloto: il e R RAERTS D S8
o 13,34 .31 . 3Tl e m A 3 @) wi== 2 34
1o MR N U R R R R R T WL 56 X
tcm 317 ¥ 2 %' A 'L13|% (X793 233
- Eln:mg, "2" — Moderate: *1"- Low: "-* No Correlation
4%

¢

‘\y; A M
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Semester-11

Program Subject Year Scmester
M.Se. Biotechnology I II
Course Code ~ Course Title " Course Type
LSBTMS204b ~Applied Biotechnology DCEC-]
Cred Hours Per Week (L-TF)
L T P
n 4 3 I 1 =
Maximum Marks ClA EA
I (T 30 70
Learning Objective (LO): -

This course will provide knowledge and practical skills of variows aspecis of biotechnolo gy;
promote inclination ofstudents for careers in industrial, sustainable, plant, and medical

biotechnology,
Cnum Outcomes (COs):

[ CO Na, E‘.tpent-:d Course Outcomes

= 'Engnitwe

Levels

I'DNu 3 P30

1 [ Overall, students will gain a
comprehensive understanding of the
key principles and  pmactices

| afindustrial  biotechnobgyenabling
| them to contribute effectively to the |
sustainable and responsible |
d-:wlnpm:nt of bioprocesses in |
variows industrinl applications, |
Stdents will gain an er!n:ralnndmg
of key environmental challenges,
focusing  on  pollution  and
| contamination in air, water, and soil. |
- Additionally, students will delve into |
| advanced biotechnological |
| approaches such as bioremediation, |
| phytoremediation, and bioventing.
Students will develop a
| comprehensive  understanding  of
| cutting-ed e biotechnological |
approaches w0 address  diverse |
challenges in plnt science and |
agriculiure,
| Students will gain krowledge of
immune mesponse of body during
infections or dilferent  disease.
Imbbe deep knowledge of cancer

' and its development. They also gain |

| -kmwhdg:nl‘annmlce:llcurture anl:l

| development of vaccines.

L

Cﬂgmtlw: Level: hua.ﬂu.mlyz:e, ﬁ.p—.ﬂ.pply. B-Evgluate; C-Create; Rvil'*-.l:memh:r IL:I Und.:rstnnd:ng

Y

Ap

U 1,2,6,7.8.10,11

1.2.4,6,9,10,11 | 2,3,56

1,3,46810,11 2,3

1,2,3,4,9,10,11 | 1,2,3.4,5,6

BoS Approved Syllabus .5t Biotechnology (Academic Session 2024-25 and 2025-26)




Detailed Syllabus:

“Unit No. T PGUERITE G SRS Nooef. | CD 7
T i |._l Akl L T A : I.ectures HD.-J
1 " Indusirial Biotechnology P 1S o
I. Isolation, Screening ond maintenance of industrial | |

' Microorganisms. ! I

-2, Fermenter and Biorcactor types and components, ;

| Production parameters. |

| 3. Industrinl production of Biofuiel, Acids, Antibiotics, i

J Enzymes, elc. |

|4. Product recovery and purification, food preservation, '
., _conningandpackaging. . L . .
i | Biotechnology for Sustainable Development 15 @ 2
\ 1. Environmental issues: pollution and contaminations, i

| sources, Air, water and Soil pellution,
|1. Measurement of water pollution. Waste water | :
treatment, waste menagemenl. | |
. Bioremediation, phytoremediation, Bioventing, etc. ! -
4, Bio-pesticides, Bio-cnergy, Bio-fertilizers. '
Applied Plant Biotechnology : (7
1. Plant Nutrition Enhancement: Amino acids, Vilamin i
i A, Iron, Sweelness i
¢ 2. Maodification of Flower Pigmentation
| 3. Plant Engineering for Plivtoremediation ;
v | Medical Biotechnology ; 15 P4
‘1. Primary and specifie immune defence system, :
antimicrobial  peptides, cytokine, lymphocyte
activation, pathogenicity & wirulence factors and |
investigation of epldemics, '
Cancer immunology, mechanic insights of anti-
wmour immunity, immunosuppressive mechanisms,
inhibitory receptors and cancer vaccines.
Principle and application of gene silencing, discase
model; somatic and germ-line therapy and Uene |
targeting, : _
! 4, Mammalian and stem cell culture, medium
{  preparation, characterization and scale up techniques.

3
4

.-
|
| ]
ks

!
S

Lo

|
I TR P AU eI AR B

o

P
B
e ey ——
i

L b

Books ecommended:

1. Stanbury & Whittaker (1997) Principles of Sterilization techniques, 1"Indian reprint
Edition. Aditya Book (F) Lid. New Delhi.

9 Ghuler M.L.&Kargi F. (2002) Bioprocess Engineering: Basic concepts. 2™ Edition,
Prentice Hall, Engelwood Cliffs. '

3. Patel AH. (2003) Indusirial Microbiology. 4" Edition.Laxmi Publications

4. Hans-Joachim Jordening& Josel Winter (2005)Environmental Biotechnology: Concepts
and Applications; Wiley-VCH. |

% Indu Shekhar Thakur (2006) Environmental Biotechnology: Basic concepts and

A pli:aliuns.l"Editi:}n. I. K. International Pyt Ltd.
w F L__/
Wl \W
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6. Michoel J, Waltes (2008) Industrial Microblology: An Introduction 7™ Edition; Wiley-
Blackyeell,

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

8. Jenni Punt, Shoron Stranford, Patricia Jones & Judy Owen (2018) Kuby Immunclopy.
W. H. Freeman.

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

|0 Bernard R Glick&Cheryl L Paiten (2022) Molecular Biotechnology: Principles ond
Applications of Recombinant DMA. ASM Press.

CO-PS0 Mapping for the course:

; J : Pﬂ'ﬁ- '.?'_'-'.;:_'.' S| I'Eﬂ
€O 132 3 A LS[6i T 89, 1T 172 {34 5 -6
L= TS R Sl N S ST R N R R
co: 12,13 ;3113 - t34-,3.3;-.373 - 3:3
[co3 33 - - _3.T_._-.||i|!:_1_ 3 G S AT
Cﬂ4:3i3.’3:4;- - :3'3"3 3 +3:.3 3,13

EL
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Semester-11

Frogram Subjeet Year Semester

MSe Biolechnobogy | i

~ CouseCode | Coume Tiile ' Course Type

LSETMEZ05 : ~ Lab Cowrse 3 Core
_(Bused on Papers LSBTMS201 & 202) 2
Credi Hours Per Week (L-T-P)
L € i P
g — | g - 2 =
Maximum Marks CIA EA
100 3 —

Learning Objective (LO):

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

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

Course Outcomes (COs);
' CO Noe. Expected Course Outcomes  Cognitive PONo. | PSO |
Levels | et RN
1 These experiments wiould | B

1,23,7,10,11 | 256 |
. contribute  in  obtaining  high- |
quality DNA samples suitnble for | |
. | VATIOUS makcular biokey | '
applications, such as PCR,
| sequencing or ¢loning,

It will ensurcgaining handson. B | 12370001 1.5&|

Ll

experience n bboratory :
echniques on DNA, RNA and |
3 Students will acquire C P 1L,2,3,7,10,11 [2.5.6
comprehensive  knowledge and _
: practical skills of plnt tksue ? ' ,
. eulwe. . T e
| 4 Students will acquire & complte C 1,23,7,10,11 256 |
understanding of key techniques I
I

jand  processes  of  phnt |
. | biofechnology, : _
Cognitive Level: An-Analyze; Ap-Apply: B-Evaluate; C-Create; R-Reme mber;U-Understand ing

BoS Approved Syllabus for M.5¢. Blotechnology (Academic Session 2024-25 and 2075-26)



Detailed Syllabus:

i

Unit No. Topics | P:'!]{:l:lcl;“ EE
{ | classes '
| | (1=3h)
1 T Extraction of DNA from plant leaves by CTAD 5
methods, |
2. Estimation of plat genomic DNA I:r}f]' ,
' spectrophotomeler methods. | !
' 3. Separation of plant genomic DMNA by ogarose gel | '
eleetrophoresis. : !
4. Extraction of DNA from animal cells, | .
[ 5. Ectimotion of onimal penomie DMNA - by f
o  spectrophotometer methods. 5 |
I 1. Separation of animal genomic DNA by aparose gel 3 2
i electrophoresis.
i 2, Scparation of bacterial proteins by SﬂS—FAGEl
electrophoresis. ,
' 3. Extraction of RNA from yeast cells. |
4. Esiimation of yeast RNA by spectrophotometer |
b ometheds. el b e
I L. Plant tissue culture media préparation. j - 3
2. Meristem / bud culture. i |
-3, Shoot proliferation. !
4. Rcoting, 3 .
.5 Calluscolwee. .. .. s 5 R
i 1. Organogenesis. k- 4
' . 2. Plantlet acclimatization. t .
. 3. Extraction of DNA from plant tissue. : i
| , 4. Estimation of DMA by spectrophotometer and its :
| | separation following agarose gel electrophoresis
{ !5 Stdyofmolecularmarkers.

.....

. REPRPE— e e g e N S—— YT o e L P b — o o s T wd B

PO ! POs: ik = FS0
lco 1 2.3 4 5 6 iEEOIpIIIE 1203 415 6
fgol ;33! 3 :-_-'-=_3-_|__-_,_-_j3 S S e i)
'"_E'Eg.__r_i__ . F e, I -4 3 j =493 | 3 =13 .T':_‘_.I_' . S
lco3_ . 3.3 3 R e A R IR e
Tco8 3 3.3 = 3= ispd3 3 o @ie’ = 3 3

3" — Strong; 2" " Moderate; "1"= Low; =" No Carrelation

P

X E)
.,3\. W

i
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Semester-11

Program Suhject Year Semester
MSe Biotechnology 1 In
Conrse Code Course Title Course Type
~ LSBTM&6a ' Lab Course 4 % Care
: {(Bnsed on Papers LSBTMS203 &204a)
Credit Hours Per Week (L-T-F)
B T
e e - 8
~ Maximum Marks ' CIA o O I e £
100 30 70
Learning Objective (LO):

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

Demonstrate the ability to arrange and represent data effectively, utilizing bibinformatics tools
to search and compare databases relevant o molecular b alogy.

Course Outcomes (COs);
[ €CONa.  Expected Conrse Oulcomes | Cognitive | ~ PONo. s
= { - Level: [l heiitnes g v
1 Swdents will learn determining | B [ 1,2,3,4,7,9,10,11 L4356 |
concentrations of  different '

_ _ macromolecules and enzymes, B o o i

= Will learn to assay activities and B | L234.79,10,11 | 14,56 i
functions of enzymes; enzyme | i .

kinetics; and separation of proteins. | 1 s -

3 Swdents will karn to perform | B [ 123470001  |[1236

statistical analysis  of  data; | I

hypothesis testing; and comparing |

. meansofdifferent data-sets, . T PR ORIl

|4 Students will be able to amange/ C 1,2.3,4,5.6,89,1011 | 1,256 |

represent data; gain knowkdge of -

bivinformatics took and search/

compare databases; and structural

L | amalysis ofdifferemt sequences, | | .

Engnftim'lé'w'l':' An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Reme moer;U-Understanding

b o

a1
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st

Detailed Syllabus:

| Unit No.
i

Tuiﬂﬁ

| MNo.ol
Peactieal

elasses

(1= 3h)

Co
Mo.

s

NAWERT N SRR AW

o

|

=

-

i

Quallative assny of protein by the Biurel method.
Quantitative estimation of protein by following Folin
Lowry Method.

Estimation of cholesterol by the method of Crawford
Delermine activity of alkalie protease.

Determine activity ol neutral prolease,

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

Dietermine activity of urcase.

Separation of protzin by SDS-PAGE.

Determination of enzyme kineties. .
Caleulate the mean valve of piven leaves samples.
Calculate the median of the given sample of [eaves
samples.

Find out the mode value of given leaves samples.

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 caleulate standard deviation, and variance of the
data set.

CO-PS0 Mapping for the course:

e

B

_compare it with other proteins.

Draw Histogram, Pie, Graph, Line graph.

Prepare presentation using MS Power point software,
Use of Internct in biotechnological Rescarch.

Perform various applications of spreadshect.

Calculate wvaripus statistical parameters using MS
Excel.

Search nucleotide sequence of a target gene on NCBI
website and, align and compare with other database
using BLAST toal.

Find oul amino acid sequence of & particular protein

3

! 5

from protein database available on public domain and !

X R TR B
by

al

Ll
ok Rt

B3 L b3 L LA

Des Approved Syllabus for 1.5, Diotechnology (Academic Sesslon 2024-25 and 2025-26)
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Semesier-11

Program Subject Year Semester
MSe Biotechnology 1 I =
Course Cade Course Title Course 'ﬁpr:
T LSETMEZI6L | ~ LabCoumsed |1 Core
__(Based on PapersLSBTMS203 & 204b) | 2.
Credit Hours Per Week (L-T-P)
———r— i e P -
e - — o T
T T O e = O, S [ Y L
100 a0 70

Learning Objective (LO):

This course will enbance understanding and skills of various biotechnological techniques for
protein and enzyme analysis,production of bicethanol, antibiotic, and bio- fertilizer, including
immunological techniques and applications.

Course Outcomes (COs):
. CO No. Expected Course Outcomes Cognitive I PONo. PSO
E Levels | | No.
[1 Students will karn determining | B 1,23.4.7,9,10,11 14,56

concenirations of  different | -
i macromalecules and enzymes. N
i3 Will learn to assay activites and B 1,2.3.4.7,9.10.11 14,56
functions of enzymes: enzyme
kinetics; and  separation of
__ | proteins, e |_ ] | — S el
3 Through practical experiences, the | B | ,23.4,7.89,10,11 | 1,3.56 |
students will karn  bioethanol, | ! |
| antibiotic, cnzyme and bi- ' !
ferilizer production,
4 These  practicals provide a B i 1,234710.11 3.5.6
. comprehensive learning experience | .
Lin immunology techniques. |

eyl Z £ S N et ey NN
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understanding

C‘f,/@\/
W

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

A | Ui No. - Toples SR T Necof o €O 2

: i | Practieal N “

L . classes 2

¥ . (1= 3l) |
I . Qualitative assay of protein by the Biurct method, 3 '

2 Cuuontitative estimation of protein by following Folin | ’

. Lowry Method. I I

‘3. Estimation of cholesteral by the method of Crawford !

: 4. Determine activity of alkalie protease, ]

b 3. Determine activity of peutral proteage. =~~~ 5 ' ]

II L. Effect of Iﬂmpuralum on sctivity of a-amylase. H 5 2 J-

2, Determine activity of catalnse,

‘3. Determine activity of urease.

-4, S-:pamhnn of protein by SDS PAGE.

5. Determination of enzyme Kinctics,
I 1. Production of Bioethanol from different wases,
12, Antibictic production '
{3, Production and purification of enzyme !
'4, Treatment of different wesie water and analyze its :
+ physico-chemical parameters. | i
4_5_ Production of bio-fertilizer R T SN i
IV : L Study of Agglutination reaction. 5 T TR
{ 2. Isolation of Immunoglobulin and biochemical |

|
{  estimation. : i 4
1
1
[ |

DEFIE LSRRI
1
i
'

"1, Radial and double immunodiffusion.
| 4. Perform ELISA techniques. e IS :

CO-P50 Mapping for the course:

|
i
|
|
|
i
|
|

[k

I [ =%
o
|
_r'Llw '.;
i =1
|=1
—
el

1o

ool 213
'cod 1313
"3'-Stmng; 2" — Moderate; " Luw" "bh[.‘umetatmp

m,lu
B

%‘“ | éw"f
X g - ]l%ﬂ%% y \%‘{’,\@/ W‘@
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Semester-111

Program Subject Year Semester
MSe Biotechnology Il 11X
Course Code Course Title Course Type
LSBTMS301 "~ Genelic Engincering Core
~ Cmrdit | Hours Per Week (L-T-F)

i L T B
4 3 1 ;
Meximum Marks CIA EA
100 30 70

Learning Objective (LO):

Students will learn principles and procedurcs of recombinant DNA technology, and will be
capable of applying this knowledge to producs insulin, growth hormones, albumin, vaccines,
and pharmeceuticals. Students will become proficient in using molecular took and technigues,
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
CAYINonme nis.

Course Outcomes (COs):
 CONo.  Expected Course Outcomes | Cognitive | PONo. | PS50 |
Levels | No.
| | £ e

|1 (It will  provide an  in-depth | Ap 1,3.7.9,10, | 346
- understanding of penetic engineering, | 11
| its tools, and practical applications, and I |

equip them with skills of recombinant | |
ot - technolo gy, _ | | |

2 Students will have a solld foundation | Ap ; 1,3,7,10,11 | 3,6

of findamental techniques and tools of
molecular  biokbgy necessary  for
genetic engineering, pere cloning, and
gENEe eXpression analyss. | r
|3 Will make the students capable of|  Ap |
doing gene manipulation, gene/ protein | |
- expression, and binengineering. - [
4 Students will pain an understanding of | Ap I I,3,:?,|'I],I] i j,ﬁm
| recombinant protein processing, gene | ' |
la,gg,lﬂ_g, technijues, and principles and |
! J_applhzat]-umufggne therapy. |
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember; U-Understanding

Y A%/cw/ v

BoS Approved Syllabus for ML.5c. Blote chnology [Academic Session 2024-25 and 2025-26)
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Detailed Syllabus:
- Unit No, Topics

Mo. of

! Leclures

co
No.

i I l. Scope of Genelic Engineering. '
2, Cloning and patenting of life forms. Genelic
engineering puidelines, |
| . 3. Molecular tools and their application: Itr:.stri::linn!
i enzymes, imodification enzymes, molecular morkers. |
4. Mucleic azid purification, yield analysis '
| 3. Mucleic acid amplification and its applications:
n Polymerase Chain  Reaction (PCR), Reverse
fsian trunscriptase PCR, Multiplex PCR, Quantitative PCR |
lIII i Cloning  vectors:  Plasmids, bamnphnges, |
£ phagemids, cosmids, Artificial chromozomes

2. Restriction Mapping of DNA Fm;gm:nl:s and Map
Construction, Nucleic acid sequencing.

3. cDNA synthesis and cloning: mRNA enrichment, |
reverse Iranscription, DNA primers, linkers, adaptors '
and their chemical synthesis, Library construction -

. and sereening, '

.4, Cloning interacting genes — Two and three hybrid '

|

|

'L______ . systems. Nucleic acid micro array assay. L
‘I :

| 1 Sile — directed mutagmmsnrﬂpmtcmﬂngmmmg,

I 2. DNA Transfection, Southem blot, Merthern bloy, ;

1 Western blot, Primer extension, 51 mapping. RNase |

| profection assay. i

33 Enpr:'.islun Strategies for hn:tmlngnus genes: Vector |
engineering and codon  optimization, host | [
engincering; expression in bacteria, expression in |
Yeast, enpres;lnn in insecls and insect cells,
expregsion in mammalian cells

A, Phage display: Technique and applications

1L Progessing of recombinant Profeins: Purification and |
refolding, characterization of recombinant proteins,

t  stabilization of pretcins.

2. T — DNA and transposon tagging: Role of gene |
tagging in gene analysis, t = DNA and transposon '
tagging, Identification and isolation of genes through |
T = DNA or transposon. \

3. Cispenesis, [ntragenesis and gennmr: editing by !

i CRISPR-Cas9.

; 4. Gene therapy: Vector engineering. Sirategies of gene |

delivery — Viral & non-viral, gene knockout, gene |
augmentation, gene comection / gene editing, gene -

e e il i - b

| ]

“l

Ir——-n—..-.._ e e T

1

o N

EER RO B A TashAY FEal
1

13

15

15

15

regulation and silencing, i

2

sy W

N P B
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DNaols Reconumendod:

9,

Eldon John Gardner, Michael J. Simmons and Peler Snustad (2006) Principles of
Genetics, 8" Edition, John Wiley and Sons, INC.

James D Watson, Richard M, Myers, Amy A. Caudy and Jan A. Witkowskl (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 Twymaon (2013) Principles of Gene Manipulation and
Genomies 7° Edition; Wiley-Blackwell,

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

Rusell&Peter (2016) Genetics 3™ Edition. Pearson Education, Inc, San Francisco.
Benjamin Lewin (2017) Genes XI1. 12" Edition Pearson Education International,

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

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

10.BD. Singh (2023) Biotechnology: An Expanding Horizons, 5" Edition.MedTech

Selence Press,

CO-PS0O Mapping for the course:

‘PO PO = o : _PSO

b G323 TSI ORI R 910 15112, 3 4508
s S b ac I IR S Mt - S I R s L R B
OOF o B:-t3 e .lFPe1 3 ialei§ Lo g
EOF 8 B ke e e BT e TR TR TS
O ;3113 - teleafB ool 3 B A3 - L F]
"3" — Strong; "2" — Moderate; "1"- Low; "-" No Correlation e P

)
_\1‘*1@3,155%1% 7 Wﬁ_

W,

a7
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Semester-IT1

Program Subject Year Semesler
MSe Diotechnology 1] III
Course Code Course Title Course Type
LEDTMS302 Biology of Immune System Core
Credit Hours Per Week (L-T-P)
L P ) P
4 3 1 -
Maximum Marks 3 CIA EA
100 30 70
Learning Objeetive (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 pathopenesis, disgnostics, tokrance, transplant and vaccine development.

Course Outcomes (COs):

CO No. |

Expected Course Outcomes

Cogniti
Ve |
Levels

- PONb. -

Nao.

An

[ 1 It inends to provide an in-depth

e ——

bk

understanding regarding mechanisms
of the immune system; along with
concepts of antigen and antibody.

12357891011 13546 |

' Sudents will be able to understand |
MHC, BCR. TCR and complement |

systems; and learn repulatory aspects
of immune system.

Acquire knowledge about processes
of antigen-antbody  interaction:
| mechanisms of
cylotoxiciy; cytokines;
hypersensitivity. -
Gain a comprebensive idea of
different  aspects  of  organ
transplantation and antibody
engineering: along with immunity

and

against infectious agents and cancer

immunotherapy.

cell-medinted

AF

An

| 12345691011 | 1,356

12,34,579,10,11 | 12,34,56

e e

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

o NF e

Bo5 Approved Syllabus for M.Sc. Biotechnology | Academic Session 2024-25 and 2025-25)



Detailed Syllabus:

Topics SO

Mo, of
. Lectares |

CO:.1

e=ilm I

v "'1

T o e, e B e e

_immune regulation; T — cell regulation,

. Tumor immunology and Cancer immunotherapy.

- Introduction - l‘h:.lln:u;'.l:':rs!!.r of |m11'|1|m:ulsystcdn innnte

and acquired immunity, Clonal anture of immunc
response. }
Orpanization and structure of lymphoid orpans. ,
Cells of immune system — Hematopoiesis nnd|
differentintion, B — lymphocyte, T - lyinphecyte,
Mocrophages, Deadritic cells, Natural Killer und.
lymphokine-activated  killer cells, Eosinophils, '
Neutrophils and Mast cells. Lymphocyte trafficking. |
Mature and biology of antigens and super antigens. |

- Antibody structure and function.

Major In.'stn-:umpﬂl[bll’lly complex I‘:MHC)‘ MHC
genes, and immune responsiveness & MHC
resiriction. '

BCR &TCR, generation of diversity.

Complement system.

Regulation of immune response — Antigen
processing and presentation, generation of humoral
and cell mediated immune responses; Activation of

B —and T - lymphocytes; cylokines and thelr role in i

Antigen - antibody interactions.

Cell = mediated cytotoxicity: Mechanism of T ce'll r
and NE cell mediated lysis, Antibody dependent cell | t
mediated cytotoxicity, and macrophage mediated
cytotoxicity. [

I3

o

15

Immmulngﬁ:ﬂ tolerance & Autoimmunity; types uf‘ ;

autsimmuie diseases.

.3 Hypersensitivity, =~
Transplantation: General concept of 1mmunulngmal i

basis of gmift rejection;-clinical transplantation and !
immunosuppressive therapy.

Immunity to infectious agents {intracellular parasites
(malaria), helminthes, bacterial (wberculosis),
viruses, (AIDS) infections and other congenital and
acquired immunodeficiency” vaccines.

Antibody engineering: Chimerle, generation of
monoclonal  antibodies,  hybrid - monoclonal |

antibodies; catalytic antibodies. . '

)

4

W

a5
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Boaks Recommenidod :

7

B
2.

10.

Peter J. Delves, Ivan Manrice Roitt, Seamus J. Martin and Dennis & R. Burton (2017,
Roitt’s Essential Immunclogy. 13" Edition, Wiley-Rlackwall,

Jenml Punt, Sharon Straford, Patricia Jones, Judith A, Owen, Judith A, Cohen (2018)
Immunology. 8™ Edition, WH Freeman & Co Lid,

Canadian Networking (2021) Manual of Immunclogical Methods, CRC Press.

David Male & Milton Keynes (2021) Immunology: An Illustrated Outline. Taylor &
Francis Lid, UK,

Frances Fischbach, Margaret Fischbach & Kale Stoul (2021) Fischbach’s A Manual of
Laboratory and Diagnostic Tests. Lippineott Williams & Wilkins Publication.

Linda E. Milier, Christine &Darresieyn Stevens (20213 Clinical Immunology and
Serology: A Laboratory Perspective. 5* edition. FA Davis Publication,

Mary Lowise Turgeon (2021) Immunology & Scrology in Laborastory Medicine.
Elsevier Health Sciences.

Richard Coico (2021) Immunology: A Shart Course. Joha Wiley and Sons Ltd. US.
Rezael &Nima (2022) Clinical Immunology. 1* edition. Academic Press Publication.
Robert R. Rich, Thomas A. Fleisher, Comelia M. Weyand, David B, Corry and Jennifer
&M, Puck (2022) Clinical Immun ology: Principles and Practice. Elsevier.

CO-P50 Mapping for the course:

q
]
|

| PO : POs - o i g T IR

[0 23 4 e e e 0T i B P W

ol 3 "2;3 7 - "13 ] i1]¢ pz - W R R e

= R I N IR R R W B

doc M RE BRI W B R R £ 2 12 9°3 z'3

U NERE R SRR DTS Y R I o A TR O
2 "3" - Strong; "2" — Moderate; *]*- Low; "-" Mo Correlation

B
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N & /EMT W/
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Semester-I11

Program Subject Year Semester
MSc Bintechnology 11 T
Course Code Course Title Course Type
~ LSBTME503 Bioprocess Engineering & Technology Core
Credit Hours Per Week (L-T-F)
e | = 5
4 3 1 -
Maximum Marks EIk FA
1 | 30 To

Learning Objective (LO):

Above paper emphasizes on principles followed for designing and development of equipment's
such as bioreactor, and procedures invalved in manufacturing of industrially imporiant products

like pharmaceuticals, nutraceuticals, akohol, enzymes, antibiotics, acids, polymers, erc., using
biologicals.

Course OQuicomes (COs):

C0 Nao, Expected Course Ouicomes | Cognitive | PONo. |
| _ | Levels !'

i1 Students will come to know the basics | L34 |

af b ioprocess/ fermentation

technology: cultivation, preservation | |

and  maintenance of  industrially |

important microorganisms; and various | ‘

| processes of sterilization, !

2 Will impart knowledge obout design |
and different types of bioreactors and
varkms  paramelers regulating  the |

 bioprocess.

Students will be able to understand |
different  steps  of  downstream |
processing;  aspects  of  effluent |
treatment; and various procedures of!

—— microbial cell immobilization. | |

| 4 Swdents will gain an idea t:l;u:iul:I € | I357TE  Ti

‘ production  processes  of  various | 9,10

commercials  like alcohol aci.‘]s.! .
antibiotics, single cell proteins, efc., | . i

| and elementary knowlkdge of food | :

| technology. ; | |

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create: R-Re memher: U-Understand i:ng

W % A

BoS Approved Syllabus for M.5c. Biotechnology (Academic Session 2024-25 and 2025-26)
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No. I

R | 1,5.6

o rm——

Ap | 1,67.9,10

Ill'#lsi ]
9,10
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Detailed Syllabus:

Ty e e T T T No.of CONG:Y
i , Lectures
i1 " L. Introduction to  Bioprocess Englnecring &  its 15 I

+ opplications,

+ 2. Kinetics of microbial growth and death

3. lIsolation, screening, preservation and maintenonce

¢ ofindustrially important microorganisms, |
| \ 4. Mutrients and media for indusirial fermentation
| | 3. Air and media Sterilization- physical & chemical |
b PTOCESSES Of sterilization. e TN, LI
R 1. Types of fermentation processes; Bioreactors- types; | 2
! | design and components; analysis of balch, fed-bateh . 15
i ' and continuous biorcactors, stability of microbial '

reactors, amalysis of mixed microbial pepulation,
specialized  reactors  (pulsed, fluidized, photo |

| bioreactors). : '
; : 2. Measurement and control of bioprocess parameters- |
| - inoculum size and age, pH, temperature, foaming, !
i | sgitation, seration, e, 5 S
B - L. Downstream processing: introduction, removal of, 15 3
. microbial cells and solid materials, foam reparation, |
| . precipitation, filtration, centrifugation, cell disruption- |
| - physical and chemical methods, liquid-liquid |
! extraction, chromatography, membrane process, !
: . drying and erystallization, effluent treatment: TDS, |
! i BOD, COD; treatment and disposal of effluents. _
' 2. Immobilization technique; types of immobilizations; !

| materials wsed for immobilization, whole eell
- .. Immobilization, and their industrial applications,
IV t1. Industrial production of chemicals: Alcohol
| (ethanal), Acids (ciirc, acstic and gluconic),
i (  Solvents (glycerol, aceione-butanol), Antibiotics
- | (penicillin, streptomycin, tetracycling), Amino
| | asids (lysine, glutamic acid), Single cell protcin,
i - Use of microbes in mineral beneficiztion and oil
i . recovery.
i + 2, Intreduction te food technology: elementary idea
| | of canning and pockaging, sterilizafion and
! pasteurization of food products, tethnolupy ol |
; ' typical food! food products like bread, cheese, and
. 1dli: food preservation,

/

§) S
ﬁ‘h@a@] ﬁ’\%{ﬂ W }ﬁnjﬁé'\

15 4

il
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Books Recommended:

L. 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 JLE. &0llis DF. (2017) Bicchemical Engineering fundamentals. 2™ Edition.
MeGraw-Hill,

4. Shuler M.L.&Kargi F. (2017) Bioprocess Engineering: Basic concepts. 2™ Edition.
Prentice Hall, Engelwood Cliffs.

5. Wulf Crueger® Anncliese Crueger (2017) Crueper's Rintechnology: A Textbook of
Indusirial Microbiology.3™ Edition.Medtech Publication,

6. CasidaL.EJLR. (2019} Industrial Microbiology, New Age International Publisher.

7. El-Mansi E, M. T, Bryce C. F. A. Amold L. Demain, Allmen AR. (2019)
Fermentation Microbiology and Biotechnology. Bocn Raton: Taylor & Francis.

8. Satayanarayan U (2020) Biotechnology. 1 Edition. Books and Allied (P) Ltd. Kolkata,

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

10. Patel AH. (2022) Industrial Microbiology. Laxmi Publication,

CO-PE0 Mapping for the course:

1

PO [ T e T ST T
L= SN EF PR Py 405006 T80, 1005012 13047 15 6
T T S N R s o L T
oz | 3 - RN R e 2w 174 % I
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Semester-1TT

Program Subject Year Semester
MSe Biotechnology 11 : 1
Course Code Course Title Course Type
LSBTMS304 Environmental Biotechnology Core
Credit ‘Hours Per Week (L-T-F)
L T P
4 3 1 =
Maximum Marks CIA EA
100 I 1] 70

Learning Objeetive (LO):

This course integrates environmental sciences and biptechnology, focusing on applying

biotechnolegical methods for mitigation of pollution particularly in solid waste management
and industrial waste bioremediation. The course emphasises the societal benefits of tilizing
plant- and microbe-based bioremed iation processes.

Course Qutcomes (COs):

- CONo. | Expected Course Outcomes  Cognitive |  PONo, i 5 e B
Levels | ' No. !

| i

1 Students will pakn knowledpe 8] 1,3,469.10.11 1,356 |

about environmental poliution -
issues and different types of |
pollutants, They will abko |
| know about different |
limitations, and approaches o
cure the problem of pollution.
2 Students will understand water  Ap 1,2,3,4,6,9,10,11 1,3,5,6
| pollution  and  know  the f
sources of pollution. They will :
min knowledge of waste | {
water trentment processesand ' :
different technigues of
! treatment of water pollution '
3 Students will imbibe idea of Ap 1,3,4,6,9,10,11 1,358
' | waste waler treatment | .
technigues applied in different { |
industrizs. They also pain
kmowledge of xenobiotic
compounds and pesticides, -
Will understand how :
chemicals are affecting the
envmrnment dand kaow their | |
mamapement technigues.

Ba5 Approved Syllabus for M.Sc. Biotechnology (Academic Session 2023-25 and 2025-26)



Cognitive Level: An-Analyze; Ap

| Students will  moquire ' An 1,2,34,5,6,7,89,10,11  1,34.5.6

: knowledge of solid  waste -
i management and different bio-
fentilizer  making processes,
| They also learn about different |
Claws  of  environment  for |

control and prevention of |
. pollution. Students will learn :
(about  different  biotech |

agencies which are working |
. for pollution management.

ST — —_——— L - — — L it e e 1

!_'I_.-rni.t Nﬁa [ - Tﬂmﬁ H = e e -: - H“. nr

" Lectures

-Apply; ll-E'u;J-IquI:l:; C-Crenle: R-Remember; U-Understanding

CO No.

v

. |. Environment; Basic concepts and issues, 15

. 2. Environmental Pollution: Types of pollution, Methads i

i for the measurement of pollution; Methodology of

 environmental management = the problem solving |
approach, its limitations,
_ 3 Alr pollution and its contral through Biotechnology =
1. Water pollution and its control: Water as g scarce , 15
| natural resource, sources of water pollution, Meed for '
water management, Measurement of water pollution,

| Wwaste water collection, waste water trestment -

. physical, chemical and biclogical treatment processes |

¢ 2. Microbiclogy of waste waler . trealments, serobic !

| Process; Activated sludge, oxidation ditches, tricklingt
filter, towers, rotating discs, rotating drums, oxidation
ponds, 4

3. Anzerobic process: Anaerobic digestion, anuemh]n!

. filters, Up flow anaerobic sludge blanket reactors, |

i 1. Treatment schemes for waste waters of dairy, i 15

- distillery, tannery, sugar, antibiotic  industries; -
Bioremediation .

+Z. Xenobiotics  in Environment — Ecological I
considerations, oil pollution, surfoctants, pesticides, |

_3. Biopesticides in integrated pest management. |

| 1. Solid wastes: Sources and management (composting, | 15
i vermiculture and methane production), - i
2. Global Environmental Problems: Ozone depletion, UV |
— B, green house — effect and acid rain, their impact
and biotechnological approaches for management, {
3. Role of National organization in Biotechnolopy.
4. Acts and rules for environment managements and
... _pollution control in India,

e

" sty %\‘\/ .
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Books Recommended :

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

2. Alan Scragg (2005) Environmental Biotechnology, 1" Edition, Oxford University Press.

3. Hans-Joachim Jordening, & Josel Winter (2005) Environmental blotechnology:
concepis and applications, Wiley-VCH.

4. Indu Shekhar Thakur (2006) Environmenial Biotechnology: Basic Concepls and
Applications. 1* Edition. 1. K_ Intemational Pyt Ltd,

3. Debnath M. (2011) Tools and Teehn iques in Biotechnology. Pointer Publication.

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

7. Chatterjes A.K. (2011} [ntroduction to Environmental Biotechnology. 3 Edition.
Prentice Hall of India Pvt, Ltd. MNew Delhi.

8. Manoj Tiwari, KapilKhulbe& Archana Tiwari (2013) Environmental Studies. Revised
Edition. I. K. International Pub] ishing House Pyt, Ltd.

9. Singh B.D. (2020) Biotechnology: Expanding Horizons. Latest Edition. Kalyani
Publishers.

10. Ritmann B. & MeCarty P.L, {20200 Environmental Biotechnalogy: Principle &
Applications. 2™ Edition. McGraw Hill Science.

CO-PS0 Mapping for the course;
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s TR T e — I——i—-‘l--—, SR - i el e
ol j31 s 1302 E-T3 T CIiTS a7 3 S - NESE SR
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Semester-111

Program Subject Year Semester
MSe Bmtt:lmnlugy l 1 11
Course Code Course Title Course Type
~ LSBTMSS | Lab Course 5 Core
_(Bised on Parers LSBTMSI01&302) 3
Credit Hnurs Per Week (L-T-P)
L =T 3
— 1 _ x - -
Maximum Marks ~ CIA EA
100 ' =~ T

Learning Objective (LO);

By this course, student will devebp hands-on skills, and a complete underganding 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

significance of biotechnology procedurcswhich will prepare them for advanced studies or
careers in biotechnology, genetics, and related fields.

Course Outcomes (COs);

CO No. Expected Course Outcomes: Eﬂgmtw& PONo. . PSO
| | Levels | S o4 Ne,
1 | These practical pmu:de| An |:1,3.ﬁ.'r,|1},1| i:u:. i
|

understanding  of  technigues |
relited 10 nuckeic acid extraction, |
| quantifieation, and armlysis. i _ o |
 Students will acquire practical An | 1L2367,00,11 356 |
Cskills  in restriction digestion, : { [
| ligation, isolate plasmid DNA from
' E.  colii and execute DNA
o | amplification rhmughF"{;'R. -
3 Students will acquire skills in | An, 1,2,3,67.10,11 (3358
clinical hematology and |
| . binchemistry. , |
4 | This skill set will equip leurners | An L2367,10,01 356
| with the practical experience | .
| necessary B advanced studies and
applications in immunology and |
j related fields.
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create: R-Remember; U-Understanding

g W b e
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Detailed Syllnbus:

GOt Ne, T ' Toples ) S | Nooof €O
Fotrery ; Practical Mo, 4
ke ! elussey _
e | . SN ¢ |1} TR
I . Extraction of DNA from E. coli 5 l
' ' 2. Estimation of bacterial DNA by Spectrophotometer methads,
' ' 3. Scpartion of bacterig] genomic DNA by agorose gel |
| electrophoresis, !
f ' 4. Hot phenol method for extraction of total RNA from E call, |
bt 3. Estimation of cellulor RNA by speelrapholometer method, _
| I ' 1. Restriction digestion of DNA with restriction enzymes. 3 2
! | 3. Isolation of plasmid DNA from E. coli, | :
~o-— ;% DNAamplification by PCR, . ALK |
| m ' 1. Blood proup determination by slide agglutination reaction, ] oA 3
! | 2. Enumeration of WBC in blood sample.
i + 3. Preparation of a blood smear and differential blood count.
! 4. To separate serum from the given blood sample. !
+ 3. To determine albumin:globulin ratio in given serum sample. i
. 6. Estimation of s=rum protein by Folin Lowry method. |
: | 7. Isolation of immunoglobulin, !
| 8. Separation of serum pﬁt;_irlhb}rﬂamﬂ:ﬂgE,_u__‘___“_[_ It
v |:l Detection of class specific antibody by double dfﬂ'usiun; 5 4
method,
| 2. Observe Ag-Ab interaction by immuncelecirophoresis, ,
| (3. Observe  Ag-Ab  Interaction by counter current |
i . immunoelectrophoresis, v | ]
! 4. Study of agglutination reaction ;
i | 5. Study of ELISA technique, ;
I 6. Immuno diffugiontest, . . f i
CO-FS0 Mapping for the course:
| PO % s TR PSO |
e 4 R B T e S BRI Y 2T 3 1Y, s 6: |
{001 (313, 9]-1o |8 18", FRERISE I R
ol ISR R i B Sk T R
[€03 313 2, -1- 373|"T77 3 SRR R
(O 3.3 24-1-13]3] -F-Ta V311237 §5

58
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Semester-I11

Program Subject Year Semester
MSc DBiotechnology Il I
Course Code = Course Title Course Type
~ LSBTMS306 Lab Coumse 6 Core
: . (Buwscdon Papers LSBTMSI3&304) |
Credit Hours Per Week (L-T-P)
L : T P
4 - - 3'
~ Maximum Marks f CIA EA
100 3 ) 70

Learning Objective (LO):

This course aims to provide bands on proficiency for execwtion ef experiments and handling of
glassware, and related instruments utilized during study of bioprocess! fermentation technology,
and environmental bictechnobgy.
Course Outcomes (COs):

" CONo.

- Expeeted Course Outcomes

Cognitive
Levels

e —— =

|

PR0O.

PONo. | PSO_
L Lo-Ma

o bation;

af various

1 Will learn different techniques of
microbial
frmation

and

B |

1.2.4,8.10,11 14,506

| biological and

_ fermentation prod ucts |
Will gain knowledge of microbial

gowth and Kinetics of enzymes
produced through bioprocess
technology; abng with
production of bibethanol and
several other commercinl
products,

Will karn determining different

&

physico-chemical pollutants of |

waler and several other sainples,
Come to know about analytical
procedures, and different
chemical
contaminants of water bedies.

-

1,2,3,4,6,7.8,10,11 | 1456

123471001 [ 1356

= B

‘ 12,347,101
|

1.3,56 |

Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R—Rem::mb:i":-UthﬂerﬁandEg

I o
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Detailed Syllabus:

f‘ii:'.‘tt'mi.?" B  Topies No. of

Proctical

clnsses
| (I=3h)

co
Mo,

|

.. Bivenwater sample.

3. Isolation and idontification of microorganisms from = 5
. industrial waste water,
!E-. Cretermination of thermol death point (TDF) and
thermal death time (TDT) of microorganism (Bacteria
' and Fungi), |
.7, To siudy the production of eitric acid by Aspergilluy |
aviger and also qualitative and quantitative test, i
- To study the bacterin growth curve, 5
To study the fingal growth eurve,
ine cnzyme kinetics in respect to subsiraie |
concentration, i
Production of Bio-ethanol fram different wastes and
its qualitative analysis, - i
To determine total suspended solids (TS5) of water, 3
To determine total dissolved sollds (TDS) of water.
Determination of dissolved oxygen (DO) of water,
Determination of chemical oxygen demand (COD) of ;
waler,
Determination of biochemical oxygen demand (BOD) ]
; of water, i
|2. To screen antagonism between Trichoderma sp, and i
. Aspergillus sp, ;
il Determination of effect of funpicide on growth -.-.rr'
fungi.
i, an?iﬂtnrmine. the Most Probable number (MPN) of a |

._F". ;.n.h

=

A

S AN S LY (M R

B P ——

CO-PS0 Mapping for the course:

P on d
T

Badakd p |0 lhd

ot )21%% W
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Semester-IV

Program Subject Year Semester
MSc _l-liuinnlmulnm‘ Il IV
Course Code Course Titke Course Type
LSBTMS401 IPR, Biosafety, Diocthics and DCEC2
= Nanobiotechmology =~ |
Credit ‘Hours Per Week (L-T-I%
=l _ TR P
4 3 3 1 2
Maximum Marks CIA EA
100 5 30 R 70

Learning Objective (LO):

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

Course Outcomes {COs):

| CONa. f._" Expected Course Outcomes | Cognitive | PONo. | PSO
: i - Levels =} - . i No. -
1 :Fmpumd paper will impart basic | L 2,6,9,10 4,5,6

understanding and awareness lowards
| importance of IPR and various ways |
- of its protection. 1t will also instill a | :
desire  among  the studems  for |
innovation  and  entreprensurial ‘
pmv::tincs. 1 |
| This course will meke the students | ' Ap 1,270 5,6 I
aware of biosafety puidelines and | i
bioethical Issues. Ako, will get idea |
about environmental ek and its | _
| protection aspects. S ____|__ 3 HEE—
3 - Will acquire in depth knowledge ! C 1,2.8,9,10 5.6 |
reparding principles, applications and | - |
f several other aspects of
! nanetechno logy and nanomaterials. ! ' I
4 | Students will be able to know about | C 1,2.8,9,10 56
biosensors and thin flms along with
| applications of mnomalerials in the : |
health care system.
Cugnm'.le Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create; R-Remember: U- Uru:lerﬂandmg

g R
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Detailed Syllabus:

| UnitNo. | A, ‘optat | No.ef ' €CONo. |
L : S ' Leciures e
!I ¢ 1. IPR: Introduction to intcllectual property; types of - 15 1

1P; paients, trademarks, copyright & related rights,

' plagiarism,  industrinl  design,  traditional

- knowledge, geopraphical indications, protection

. Oof new GMOs; Intemational framework for the

*  protection of IP; IP es a factor in R&D.

l Intellectual property laws of India. .

I Z. Entreprenesrship in bio-businsss: Introduction |
and scope in Bio-entreprencurship, Types of bio- |
industries; Sirategy ond operations of bio-sector
firms; Entreprencurship development program of
public and private agencics (MSME, DBT,

_BIRAC, MakeinTndis).

. Biosafety: introduction; historical bockground; | 15 .2
introduction to biological safety cabinets; primary -
containment for biohazards; biosafety levels:
GRAS organisms, biosafety levels of pathopenic
microorganisms; definition of GMOs; principles of -

S|, -
|

| envirommental risk assessment and, food and feed

! safety assessment. i
i 2. Bioethics: cloning and stem cell research; human, | !
| plants, microbes and animal experimentation;

animal rights’ welfare; Agriculture biotechnology: ! i
Genetically cngineered food; Protection of _ i
.| covironment and bodiversity: biopiracy. | '
m 1. Nanobiotechnology: Introduction w15 3

Nanobiotechnology: Concepts, historical

perspective; Different formats of nanomaterials and !

applications. : 5
2. Cellular Nanostructures; Nanopores: Bimolecular !
H |  motors; Synthesis and characterization of different
 — A _{___menomaterials.

v

1. Nanoparticles for diagnostics and treatments; 15 4
concepts of smart stimuli  responsive ]
nanoparticles, implications in cancer therapy.

! 2. Nanodevices for, biosensor development, . E
i nanomaterials in pollution contral. . ! :
. Thin films: synthesis and applications.

Books Recommended:

1. Rita Khare (2016) Concepts in Mano Biotechnology. Anmol Publications Pyt. Ltd.
2 Mational IPR Policy (2016) Government of India Ministry of Commerce and Industry
Department of Industrial Policy & Promotion (htips2/cipam.gov.in)
3. Ganguli P. (2017) Intellectual Property Rights: Unleashing the Knowledge Economy.
New Delhi; Tata McGraw=Hill Publication.
4. Desai V. (2018) The Dynamics of Entreprencurial Development and Manngement, New
Ihi: Himalaya Publicati

ion meﬁz F% 4&(” w ) 5)\:!*

. Biotachnology ({Academic Session 2024-25 and 2025-26)
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5. OneftiA., &Zucchelln A. (2018) Business Modeling for Life Science and Biotech
Componies: Creating Value and Competitive Advantage with the Milestone Bridge,
Rﬂﬂtlﬂdgh

6. Handbook for Food Safety Officials Genedically Modificd Foods: Safety Asszssment
ond Regulations (2019} Ministry of Environment, Forest and Climate Change
(MoEFCC) and Biotech Consortium India Limited, New Delhi under the UNEP/GEF
supported Phase 1l Capacity Building Project on Biosafcty.

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

§. Vandana Shiva (2021) Biopiracy: The Plunder of Mature and Knowledge. Natraj
Publishers,

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

10. Russell Franco D'Souza, Vedprakash Mishra & Mary Mathew Textbook of Bioethics,
Medical Ethics and Health Law (2023) Paras Medical Books Pyt, Lid,

CO-PS0 Mapping for the course:

|—‘m T T e P TR T T PG )
€0 a2iu3 A TTE G0 T 1001 {1 12 3 4 5 16
=T T RPN s e s YR B v 3 2713
o SRS S SRESEENNE R O WL i G i T
rCﬂL_-.l..!_!.-_:__'-: g s = 1807 A 4" W E o L B
T WL WL N O S N TN SN R Y P

( \\g\ |
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Semester-1V

Program Subject Year Semester
MSc EBiotechnology Il v
Course Code Course Title Course Type
LSBTMS402 Advanced Techniques in Biotechnology DCEC-2
Credit ‘Hours Per Week (L-T-F) 2
L T B
4 3 1 -
Maximum Marks ClA EA
o 100 B 30 70
Learning Objective (LO):

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

techniques emplyed in the biotechnolbgy, It infegrates theoretical knowledge with practical
applications for the diseovery of new drugs, pharmaceuticals, and bio-actives,

Course Outcomes (COs);

' CO No. Expected Course Outeomes Cognitive | N
Levels No. SN
1 | Will pain knowlkdge of different An 1,34,7.8910,11 112356 |
techniques Bllowed for separation, '
purification and identification of
molecules; and disease diagnosis |
| technigues. |
2 Will know about microbial world,
| their nature, structure, size and their

[
|
i | characteritics; and gain ides of E |
|
—t

B A
|

B |1,2.347.89,10,11

. | DNA amplifications. < T o PO | | W
3 Acquire knowledge of quantification C 1,2,3,4,8,9,10,11 1,2,3.4,5,
techniques and structural amalysk of
differem  macromolecules  like | '
proteins, DMA, efc. _ .
4 Imbibe comprehensive knowlkedge of C
gene identification amd amalysis of |
hereditary diseases; DMA ;
sequencing; and blotting technigques. :
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create: R-Remember; U- Urﬂerﬁundiﬁg

" L=
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Detailed Syllabus:

I

i1

Im

No. of co |

T_Efair:'_”" .
Leetures No. |

l. Principles and application of Centrifugation, 15 L
| Chromatography (Paper, Thin layer, column, gas and 5
- liquid chromatography, LCMS), Electruphuresis- - _
| principle and types, Aparose gel electrophoresis, SDS i
' PAGE, efc, .
. 2. RIA and autoradiography in biclopy, ELISA: its types |

. .____ond application,

- 1. Principle and application of PCR, Thermocycler- 15 2

' typesand epplication.

' 2. Microscopy: Light and compound microscopes, |

Confocal microscopy, Seanning & Transmission i

Electron microscopy, Inverted microscopy, Phase | |
. Contrast and fluorescence microscopy. -
L. Principles  and application  of:  Colorimetry, 15 3

Spectrophatometry, Fluorescence spectrophotometry. 5

i @ Molecular structure determination using NMR. and X-
! ray diffraction, ! !
3. _Principles and application of DNA micro array ' |

l
|

IV

1. Principles and application of Cytophotometry |
. & Flow cytometry: Cell sorting and separation, '
. Determination of cell cycle stages. '
. 3. Blotting techniques: Southern, Northern, and Western :
Blotting.
., DNA sequencer

Boolis Recommended:

_j Tﬁ%&"‘

9.

10.

Antheny JF. Grifliths, William M. Gelbart, Richard C. Lowonting: Jeffrey H. Miller;

(1999) Modermn Genetic Analysis, W. H. Freeman Publication.

Serdyuk, 1. N., Zaceai, N. R., &Zaccai, G. {2007) Methods in Molecular Biophysics:

Structure, Dynamics, Function, Cambridge: Cambridge University Press.

David, L. Nelson & Michasl, M. Cox Lehniger (2008) Principal of Biochemistry. 5%

Edition. W.H. Freemen and Company, New York.

Upadhyad: Upadhya (2009) Biophysical Chem istry. Mumbai: Himalaya Pub. House,

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

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

Ralf Poriner (2013) Animal Cell Biotechnology: Methods and Protocals, Humaona Press,

Rajagopal Vadivambal&Digyir S. Jayas (2015) Bic-Imaging: Principles, Techniques,

and Applications. CRC Press,

Alberto Diaspro, Mare A. M. &Zandvoort 1. (2016) Super-Resolution Imaging in

Biomedicine. Taylor and Francis Group.,

Wilson K. & Walker J. (2018) Principle and Techniques of Biotechnolopy and
egular Biotechnology. Cambridge University Press.

@&\@ £ b
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CO-I'SO Mapping for the epurse:

ro POy~ E . I's0 '
1O ¢ Ly AT AT 6 B9 00 Wy 1,23 4 5, 6
ooy s 3. e 31l .31 3 9213 2030 2
(€02 137872 43T 1oratiatle 3 1di2°3 "2 2.3
T MR RS B TR RS EEST ER  RR E  IE S 1B
L WNGE TR B OG- TOGENCIE (3 I L (O R o . e R
"3" — Btrong; "2" = Moderate; "1"- Low: "-* No Corrclation
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Semester-IV

Program Subject Year Semester
M Sc Diotechnology 1 v
Course Code Course Title Course Type
LSBTV s Animal Biotechnology DCEC-2
Creds ‘Hours Per Week (L-T-P)
e ; 5
4 3 1 u
" Maximum Marks CIA EA
100 a 0 70

Learning Objective (LO):

Thi paper will impart comprehensive knowledge about the basic principles and techniques of
animal tissue culture. Studemts will kearn cell viability, cytotoxicity, cell cloning, scale-up
process, and cell transformation; able to wnderstand culture and maintenance of stem eell,

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

Course Oufcomes (COs):

- CONo. | Expected Course Outcomes | Coguitive |- PONo.” [/ "FS§0 7
’ | . Levels | et NG )
1 Aimed to provide an in-depth’ U | 1,2.3.57.8.9.10.11 | 13,6

! | understanding of animal cell’
. culture and its techniques. S, T— :
| 2 Wil learn  checking and  An 1,2,3,4,5,6,9,10,11 | 1,3,5.6
j screening cell viability, |
cytotoxicity and cell death i
parameters; understand scale-up | !
process, includ ing basic methods | |
of  cell cloning and i _ ’
trans farmation. |

I

I

e ———

Understand basic bilogy of AP 1,234,575,00,11 (123456 |
stem cells, their properties and | !
applications; learn cell culture- | 4|

- | based vaccines and somatic cell |
| genetics; pain knowledge about |
animal  biotechnology  related . '
research  guidelines  including
| IAEC. |

4 Imbibe concepts of transgenic | An 1,2,3,4,56,7,89,10 | 1,234,556
animals; tissue engineering and '
L its applications;  acquire | .
| information | of  cell-based |
vaccines and their toxicity -
~mechanims,

Cognitive Leel: An-Analyze; Ap-Apply; B-Evajflate; C-Create; R-Remember; U-Undgrstanding

&7
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Detailed Syllabus:

.ii]ﬂil Hu, i T[Illil".'!.: it I Mo, al CO Na. :
Jih ' Lectures i
1 - 1. Animal cell: Structure and organization 15 I |
L 1 2, Equipment’s and materials for animal cell cullure

-3, Animal Cell enlture: Primary and established cell

! + line eultures,

4. Constituents of culture media and their npplication
: 5. Basic techniques of mommalian cell culture in vitro; | .
{ disaggregaling of tissue and primery  cullure; | |
maintenance of cell cu llure; cell separation :

11 I Eﬁulugr and characterization of the cultured cells, 15 2

' menasuring parameters of growth :

| 2. Scaling - up of animal cell culure,
i 3. Cell synchronization: Cell growth stapes i
: 4. Cell cloning: Basic techniques for cell cloninpg i .
I li Cell transformation: Characteristics of transformed I
i cells i
!ﬁ '1. Stem cell cultures, uml:r:,.rl;mu: siem cells and Ihu:r 15 3 '
| i applications.
| 2. Cell culture based vaccines: Genmeral introduction,
i ' Waccines for Malaria and AIDS

| 3. Eihical issues in animal biotechnology: snimal |
i usage, CPCSEA and IAEC puidelines, Management |
i aspects of biotechnology and genetic engineering i !

4. Somatic cell genetics

1. Ttamgmm snimals: Mice, Sh:tp. Birds and Fish 15 4

I . 2. Apoplosis.

| + 3. Tissue engineering: Elementary idea of tissue :

: i engineering, Artificial skin, artificial cartilage

| | 4. ﬂpplin:lhn of enimal cell culture in viral I:ns:-:d
! veccine development and in vitro testing of dmg:. .

| i testing of toxicity of environmental pollutants in cell ]
_. __culture and pharmaceutical proteins, :

Boals Rmmmmqed:

1. Ramadass P. (2017) Animal Bictechnology: Recent Concepts and Developments. MIP
Publishers,

2. Sarah Lombard Callisto (2018) Animal Biotechnology. [l:ﬁ:r:mu: Publication.

3. Amanda Capes-Davis (2020) Freshney’s Culture of Animnl Cells: A Manual of Basic
Techniques and Specialized Applications. 8™ Edition. Wiley -Blackwell,

4. Anthony Atale, Joszph P. Vacanti, Robert Langer and Robert Lanza (2020) Principles
of Tissue Engincering. Elsevier Scicnce.

5. Ashish 5. Verma &Anchal Singh (2020) Animal Biotechnology: Medels 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.

[ 23
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8. Freshney R.I. (2021) Culture of Animal Cellz A Manual of Basic Techniques and
Specialized Applications, 8™ Edition, Wiley Blackwell,

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

CO-FS0 Mapping for the course:

Pu-!_ -T.I- _.Iiu—s--— B L i = —— PE |
2 N BT 2 O i AT G R T T TS P R
AL 3R BT dS IR T 2 e e
L 3.3 224 3. .18 48 1 8. gt
s 3.2 137 i_s edd3-13. 3 204 P73 F 2713
o '3 2 iFPa i TaliTale. 3. =33 T F i 2l

'3~ Strong; "2 — Moderate; "1 Low; 5. No Correlation
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Semester-I'V

Program Subject Year Semester
MSe Biotechnology 1 Iv¥
Course Code Course Title . Course Trp.r:.
LSBTMS404 |  Genomies & Profcomies DCECZ 2T
Credi Hours Per Week (L-T-P)
i e L T =
4 3 1 e T
Maximum Marks . CIA EA
100 l 30 70

Learning Objective (LO):
This will empower students to gain insights of fundamental structural and funetional aspects of
genomes and proteames with a particulr emphasis on their integrated applications in the fekd

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

Course Outcomes (COs):

CONo.|  Expected Course Outeomes | Cognitive | PONo. .  PSO |

' Levels | No. |

1 Students will have a strong B ‘ 1,2,3.4,5,6,7,8.9,10,11 | 2,3,45,6 |
|

| foundation of concepts of .
. genomics; and its applications , !
in  biobgical  rescarch, | | i
. agriculture, and medicine. i i '
2 Gain comprehensive B 1,2,3,4,5,6,7,89,10,11 | 23455
knowkdpe of penomics in the
field of medicine, agriculture,
and evolutionary biolopy; and
its possibke contribution in |
shaping future of scientific |
| research and healthcare, !
3  Will gain detailed idea of| B
| proteomics m:]w:lmg .
methodolgies wsed in|
| proteomic analysis; md
| different facets and types D-r |
T profeemics.
4 Come 10 know tools and B I,;'.,]-#ﬁﬁ?ﬂ?llll 2,3,4,5,6
techniques followed for protein |
slructure analyss and | : |
interaction studies; databases; | | '
global analyses for varbous ;
applications in science and |
__| medicine, i s "
Cognitive Level: An-Analyie; Ap-Apply; B- Ew; te; C-Create; R-Remember;U-Undgrstanding

1,2,34,5,6,7,89.10,11 | 2.3.4.5.6
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Detailed Syllabus:

| Unit No, Topics . | Ne.of .. CO |
i L " Leetores  No. |
I 1. Genomics — General introduction, Types of genomies, | 15 l |
Struetural geniomics, Funetional genamics, .

Comparntive genomics, Genome sequencing, Genome - i

mapping, Future of genomics
2. Plant Genomics
3. Genomics in medicine: Gene medicine, Disease
models, The impact of genomics on medicine i e
LI 1. Human genome project, Methods of gene sequencing: + 15 2 |
- Random shotgun sequencing, EST. Whaole genome '
| shotgun sequencing. Genome prediction and pene
| + counting, Single nucleotide polymorphizms (SMPg)
2. Comparative Genomies:  Sequence comparison,
. Comparative penomics in bacterla, Comparative
_____ —..enomics in Eukaryotes & orpanclles ki o
I |'l, Proteomics — General concept, Gene and Protein, 15 3
Types of proteomics, Structural proteomics and «
i Functional pretcomics
2. Methods of study the protein, Protein arrays, protein
chips, System biology, Practical application of . |
‘e proteomics . NS Fe— i
f 1. Future of proteamics, Analysis of protein structure, @ 15 4
2. Protein-Protein interactions, Protein database, Global |
. analysis of protein, Expression analysis  and
:_ characterization of protein

Books Recommended: -
l. Sandor Suhai (2007) Genomics and Proteomios (Functional and Computational
Aspects). Springer-MNature. = -
2. Gupta P.K. (2010) Biotechnology and Genomics. Rastogi publication
3. Sgraswathy N. & Ramalingam P, (2011) Concept and Techniques in Proteamics,
Elsavier,
4. Primose 8. B. & Twyman R.M. {2013) Principles of Gene Manipulation and Genomics,
7" Edition. Blackwell Publishing,
5. Gyorgy Marko-Varga (2014) Genomics for Clinical Discovery and Development
(Translational Bioinfermatics). Springer-Nature, -
. 6. Thangadure D. (2015) Genomics and Proteomics Principles and Technologies and
Applications. Springer link
7. Charles MalkofT (2017) Bicinformatics, Proteomics and Genomies. Callisto Reference.
8. Miguel Rudolph (2019) Genomics and Proteomics: Computational and Functional
Aspects.Syrawood Publishing House )
9. 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

A
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CO-I'S0O Mapping for the conrse:

o 1'0s b L) >
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1008 2123 3 L E13d E 2 2 & i 2%

3"~ Strong; "2" ~ Moderate; *1"- Low; "-" No Correlation
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Semester-I'V

Program Subject Year Semester
MSe Biotechnology 1 IV
Course Code Course Title Course Type
TISETMEAB | LabCoumed . DCEC-2
: (Based on Papers LSBTMS401 &dﬂl] : e

Credt | Hours Per Week (L-T-F)

E L T P:
4 i - -
Maximum Marks | CIA e
100 | 30 70

Learning Objective (LO):

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

Course Outcomes (COs):

| CONo. | Expected Course Outcomes  Cognitive | PONo. - | Pﬂ{} 8|
' Levels | T il S
|
|

1 - Students will learn synthesizing B 1 I,E,d,?,ﬂ,g,iﬂ,-ll
| nanoparticles  and their i
| characterization procedures;
antimicrobial  activity; and i
plagiarism and its detection . |
b | technigues. _ | | |
2 Stdents  will know safety B | 1,2,3,4,7,8,9,10,1 I,I 34,
guidelines of labomtories and i
experiments; gain knowledge of ' .
v - bioethics. | |
({3 Students will be acquainted with B 1,2,3.4,7,10,11 1 1,2, 34,5.6
workiing of differcnt instruments i
regularly used for separation and |
purification of various . I ,
|
|
|

1.2,3.4,5,5 !
I

‘hn
"-l'!l

. | macromalecules, |
|4 Swdents will be able 10 handle B [1234710,11 |123456!
different analytical instruments |
for detection and quantification |
L | of various macromolecules, |

Eugnmw Level: An- ﬁml}'zv:, hp—ﬁpp]y.ﬂ-Em[uale 'C-Create; R-Remember: U-Uml:mtandmg

Wﬁ&»@f P\
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Detailed Syllabus:

| Unit Ne. e e i L Topies No.of €O Mo,
i' it Practical
! classes
| ; (1= 3h)
' L. Synthesize different types of Manoparticles, 3 i
2. Biophysieal charscterization of synthesized
nanoparticle through UV-Vis Specirophotometer.
3. Determine antimicrobial activity of nancparticle.
4. Detection of plagiarism following different online
- ..pogiarism-tools,
1. Write-down guidclines for GMO. 5 2 |
2. Find and list-out bic-safety rules for food & !
beverage.
3. Write down IPRs of a researcher, ;
4. Find and list-out different bio-safety rules to be
followed in the laboratories,
3. Find and list-out different bio-safety rules to he
considered during management of bichazard
. meterials, . F i
L. Separate molecules following centrifugation. ' 5 3
1. Separate  amino  acids using  paper
chromatography. '
3. Seperate plant pigments through thin layer
j - chromatography. .~
IV - L. Determine cencentration  of  different :
I f macromolecules using spectrophatometer,
I. Seporate different macromolecules  through - '
: clectrophoresis, ,
! i, 3. Perform ELISA, PCR, Southem blotting, etc.

I

. ET_ __,_,_H _'EFT_ .._
I

il
-

CO-PS0 Mapping for the course:

s ] B 5 i

sy
i

€od__ " 3 o1& - j 2
"3" - Strong; "2" - Moderate; "1"- Low; "-* No Correlation

A
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e
et P e b B
B L B3 B3R

L
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Semester-TV

Program Subject Year Semester
MSe Biotechnolopy II IV
Course Code | Course Titke Course Type
LSBTMSd06 | LabCourse § DCEC-2
| (Based on Papers LSBTMS403&404)
Credit | Howrs Per Week (L-T-P)
| L g5 T p
4 - - 8
Maximum Marks CLA EA
100 30 o

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 maintzrance. Additionally, it will help the
students to anticipate possibk applications of genomics and proteomics in 'genoeconomics’ that
will provide insights into individual differences across the taxonomical levels.

Course Qutcomes (COs):

| CONo. ExpectedCourse Outcomes

Levels

o T17 = R T

Students will understand B
importance  of disaggregation in

cell isolation, tissue analysis ur.l:i

DA extraction. _
Enzymatic  disagpregation nf; B
tissue; primary culture of animal |

cells, subculturing; and viability |
assessment will be learned.

Agquire a deeper understanding of B
genomics; took and techniques of

' sequence analysis; databases; and i

functional ¢lements of penomes. | _
Facilitate in-depth knowledge of

several experimemtal aspects of
genamies, proteamics, and

molecular  biology,  sequence

similarity analysis; and sequence |

search tools.

[ 1,3,57,10,11 (45
|
1L,234571001 (245

[ 1234571011 |24,

1,3,5,7,10,11 45

Cognitive Level: An-Analyze; Ap-Apply; B- Evnh.r.ll: C-Create; R-Remember; U-Understanding
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Detailed Syllabus:

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
. Human Mitochondrial . Genome using  penome
_ * databases of Gene Bank.
E J. Study the single nucleotide polymarphism (SNP) of ; _
,  human genome using SMP databages of NCBI i
| __{(Example: MTHFR gene) '

Uit No. Topics No.of . CO No. '
=y - Practical
: classes
| i : | (=3 L
! I 1. E]Kl;cllﬂn. estimation and separntion of DNA from 5 l
| ! 0 |
I :2- E‘I:t:‘!ntm-l'l. estimation nnd separation of DNA from
| spleen
! 3. Extraction, estimation and separation of DNA fron
| muszle tissue
4. To perform mechonical disagzregation of soft tissucs
H | J_u-t‘chlckﬂlfwrcmnryul'mlls = —
(R 1. To perform enzymatic disagaregation of tissue, for 5 2
i | recovery of cells. ‘
: 2. To perform primary animal cell culture and subculture. -
, ... 3- Determine viability of cultured cells.
, m . Find out and study the sequence similarity by BLAST 5 3
] | & FASTA.
|

IV . Study the Sequence comparison in bacterial genome ¢ 5 g
using Gene Bank (165 Ribosomal DNA sequence of

: Rickettsia sp.) .

: 2. To study the Mulliple Ahgnm:nt Sequence by using

! | CLUSTAL OMEGA tools,

i 3. To determine the sequence of - database of RNA ;

I . fTamilies by using Rfam.

: 4. To retrieve the protein sequence by Swiss Prot | ;

| | database ! ;

| 5. Study the Protein protein and - Prodein nucleotide
: |  interaction using Gene Bank databases (Example 3
| i Humand0Sribosome) |

CO-PSO Ma p;ung for the course:

(%]
i.l;l B dak

SR Y
g B e
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Semester-1V

Program Subject Year Semester
M.Se. *|"‘ Biotechnology 1l IV o
Course Code _|__ Course Title Course Type
~ LSBTMS407 .I- DCEC-2
Credit : Hours Per Week (L-T-P)
| T P
i | - - 60 h in tofal
Maximum Marks ' CIA EA
100 30 T0

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

CO No. | Expected Course Qutcomes | Cognitive| PO -1 P80 |
| Levels | No. No. |
1 | Able to utilize academic principles in An ( 1.2,3,4,7.9,10,11 5.6

realbworld  scemarios by  actively
| engaging  in hands-on  learning | |
| throughow the internship. Will be | i
| capable of cmfting a thorough | '
| internship report defailing insights and |
. growth achicved during the internship
| journey.  Will gain  professiomal
| aptitudes and expertise pertinent to the
| field through practical implementation |
| and thoughtful contemp lation |

__| throughout the internship.

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

| Unit No. Topics v e Novef T 50D
! ; Practical No,
| classes

5 " {(1=23h)

(I Students will be able o carry ouw their Internship 60 h in 1

(LSBTMS407") either in this School iself or in any the fotal
other Schools of the University Campus or in industries, | '
 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. Afler | !

complktion of the Internship, a detailed report, dully
signed by the Supervisor and forwarded by the Head of
the Institution has 1o be submined by each of the student ;

in the O fMce of thSchool.
\\\1\9 ﬁk ” = ®/
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CO-I'SO Mapping for the course;
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Semester-I1V

Program Subject Year Semester
MSe | Diotechnology I v
Course Code  Course Title Course Type
~ LSBTMS408 Project Work®/Tnterns hip” DCEC -3
Credit " = " Hours Per Week (L-T-F)
| ——— - T
14 ! - - 26
Matimum Marks | CIA FA
60 | 421 150

'ﬁn}' student of the 1V Semester will have an nﬁt_hﬁn to r-:|':t for Project Work and a theory

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

2 The project work has 1o be carried out in any ofthe recognized national lsboratories, UGC-
recognized Government universities, teaching departments of the PRSU, Government
colleges recognized as research centres by the RDC, Biotechmology of PRSU, reputed
private institutions namely TIFR, Mumbai, Reliance Life Sciences Pvt. Ltd, Nashik,
Thapar Institute, Patiyal, Reddys Laboratory, Hyderabad, Novazyme, Pune, Lupin Indi,
Mumbai, Sisco Research Laboratory, Mumbai, HiMedia Laboratories Pvt, Ltd,, Mumbai,
Shanta Biotech, Hyderabad, Verda Bictech, Mumbai, Pariyar Chemicals Lud., Mumbai,
Nicholas Piramal Laboraory, Mumbai, Aragen Life Sciences, Hyderabad, Biocon
Research Lid., Bengaluru, Sun Pharma, Mumbai Panach Biofech, Mumbai, Cadilla,
Mumbai ITC, Bengzluru, Chambal Biofertilizer & Chemicals, Kota, snd any other
Publicly Traded Companies. However, any student of School of Studies in Biotechnology
willing to carry out his/ ber project in the School itself has to pay Bs 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
permitied €0 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
catepories, domicile, locality, economic status (BPL, APL, eic.), gender, efc.

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 nomines at the School of Studies in
Biotechnology. However; answer books of the online paper Methodo logy, 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 reasomable thinking atitude, scientific and logical way of
interpretation, and report writing skill. Make the students capable of writing and carrying out
research projects with their own.

BoS Approved Syliabus for M.Sc. Biotechnology (Academic Sesslon 2024-25 and 2075-76)



Course Outeomes (COs):

[ CONo. ~ Expected Course Outcomes | Cognllive PONo, rs0
' 5 _Lovels s NG
|1 A dissertntion in the field ofc C 1234567891011 456

| Biotechnology will represent o |
! significant  milestone in  the |
' + seademic  and professional |
| | development of the eondidate, It !
! will not only showease 1h=|
! depth of their knowledpe and |
J research skills but will nlso |
contribute in their collective .
" understanding of this d}-nnmin|
33y : and mpidly evolving field. | )
2 The structured format of u.=| c 1,2,3,4,5,6,7,8,9,10,11 4,56
(report will ensure that the
meurch has been =ﬁi=nhv:l3rl
communicated 10 a md:!
!&ﬂdll:ntt. including peers, |
: educators, and putmtla.]
‘cn!Jahuml:lr's S _anesue
| 3 i The seminar of the da:s:nntmn i C 1,2,34.5,6,7,8,9,10,11 4,56
twill  display  the mq:r:d‘hl:l
: efforts of student and will serve !
jas a catalyst for udwncmu]
| Imnw!:dg»: and collaboration in | |
_the field of biotechnology.

4 'I‘I:le. viva-voce examination n.l.u].lr BRI 1.2,3,:1,5,15.?,5,9;11']*[! 4,$.E '
|E|ue an opporunity to 1hn|

| student to defend themselves,
'dusnuss their findings, and
: demonstrate knowledge,

E:ngmtive. Lﬂ:l An—ﬁnal}::, Ap-A pply; B-Eva;]um:, C-Create; R-Remember: U~l.|n|i-|:.mtmdmg
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N

W g &
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Detailed Syllabus:

]."'['.fﬁ'n Neo. | Topies' No.of €O
: P'rnctical  No.
3 clnsses
!‘_ e EWL PLEL ey pr——— —.{L?}.—.I-.-L_ﬂ-u—ulﬂ
| ' Dissertation: The project work should be refoted 1o the 900 yoo
! Tield of Biotzchnology. The project report should include j
| iu declaration by the condidate, a cerlificole by (he
! ' supervisor, an acknowledgement and a title along with
!  the following points:

I
[ 1. Introduction
. |
! | 2. Review of Literture
| | 3. Materials and Methods
j © 4. Results & Discussion
i . 5. Conclusions
i i' 6. Refercnces
I | Seminar based on project =g
| I ! Viva-voce ofthe project - - - A
CO-FS0 Mapping for the course:

PO [EE T RS T, DL A
e O 51 T T R L G 5 T T L R T . Y 1
- DOEE I S O B B SOk i G A N T e T I S
 co2 2 33T I TR R GIEF LT TS A Tal o TN Ty
o 3. J13:313 33 I3 3. o0y 9y
CIMENEIE AR R TR R RS N O N e R R

| i
"3" - Strong; "2" - Moderate; "1"- Low: "-" No Cerrelation
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Semester-1V

Program Subject Year Semesier
MSe - i-_ Bivteclmology e v
CowseCode |  Course Tille Course Type
LSBTM S409 Methodolegy, Philoso ply and Ethics of DCEC-3
s T Research =
Credit - Hours Per Week (L-T-P)
S . o 5
& | 2 - -
Maximum Marks | : CIA EA
- 100 l T 30 70
Learning Objective (LO):

It will make them aware regrading different aspects ofresearch such as plinning 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
wriling.

Course Outcomes (COs):
| CO No. | Expected Course Ouicomes - Cognitive PO " PSO
: ! e i Levels  No. No. |
1 . Will make them efficient in phnning Ap 1,2,3,6,7.8,10,11 56 |
: and execution of research activity,
and formulate objectives of the work |
l o pwih their own, |
2 Will be able to decide research!
|

Ap | L236781011 56
:design and, collect, represent and | ‘
== interpret obtzined data. -

3 Will imbibe idea about research Ap 1,23,6789,1011 56 |
ethics and scientific miscond uet | |

|T Will come to know about citations, | E | 1,2,3,6,7.8,9.1011 36
plagiarism, rescamch intcgrity, H- '

i index, lig-index, erc. o R ] I
Cognitive Level: An-Analyze; Ap-Apply; B-Evaluate; C-Create;R-Remember;U-Understanding

@/ﬁ%ﬁﬂ'ﬁﬁ\/
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Detailed Syllabus:

UI'IHN-D.__ I'[‘nﬁh:g |8 s Mo, of ! L‘,ﬂ. 1
: - _Lectures . Mo, o
| K Plilosoplyy of rescarch: Definition, nature, scope, and 25 1.4

: eoneepls,

: Research cihics: Definition mnd moral values in scientific I

- research; scientific honesty ond research integrity; scientific |

thoos | “llﬁﬂmﬂuﬂhpl:gmimu, cltations; H-index; and Ijg-index. _ !

Il - Essentinl steps in research: Identification of rescarch 25 2.3
I  problem; imporiance of literature collection; formulation of
- research questions! objectives; process of research; rescarch
|d=3|gn experimental error and their control mechnnisms;
mlhﬂ‘tmm representalion and interpretation of data; report

- e Y P Ll gty i & e e

| TO| : PO G PSO

€O L LE2E3 4 005006 BRI 10 11,12 3 415 6|

iCO1_j2.2(2;~J-;2}2!2]-712 2%« -'- -.3 3

DU N B R N e i R s

€03 :2°2§2)-)-/2/2. 22,2 2.~ =, =3 3

bood {3:3 13| - |-1313 313 .3' % 2:-'-~ =153 3"
"3 — Strong; "2" — Moderate; "1"- Low; "-" No Comelation
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Programme Articulation Matrix:

tpicts the correlation between all the courses of the programme

and Programime Outcomes

Program articulation mairix d
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Skill Enbancement/Value Added Course: (Offered to the PG students of School of Studies in

Biotechnology anly)

Frogam Subject Year Semester
M. Se. _l'?':h.:l‘tm:hsmlngy | 1 I
_ Course Code L i Course Title Course Type
LSBTVACIO! | Comeepts of Traditional Knowledge Value-added
Credit ' Hours Per Week (L-T-F)
e D
S T I *
- Maximum Marks i — CIA EA
we 3 70

Learning Objective (LO):

This course aims to expand student’s comprehension about Indian cultere and knowled ge
system. It encowages thoughtful reflection on  Indian philosophies and cultural
parzdigms. Through exploring diverse intellectual traditions, the objective is to impar
significant insights from India's rich heritage across generations.

Detailed Syllabus:

Unit No. e Topics i |
I Foundations of Traditional Knowledge
« Defining & Understanding Indian Traditional
Eonowledpe (1TK)
» Characteristics, Scope, and Importance of ITK |
Systems g
Historical Impact o fSocial Change on I TK |
Necessity of Safeguand ing Traditional K nowled ge
Economic Value of ITK inthe Gbbal Marketplace
Role of Government in Promoting and Utilizing
ITK
] Intellectual Property Rights and Applications of ITK
« Exploring Intellectual Property Rights (IPR) for
ITK Protection
« Palents and Traditional Knowledge: Compatibility |
i and Challenges
» Strategies for Enhancing ITK Protection
« Trditional Medicine Systems and their Relevance
| = The Rok of ITK in Sustainable Agriculture and
. Food Security
= lmportance of ITK in Environmental Conservation
and Biodiversity Management

w WAL e Q7
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Books Recommended:

Amit Jha, (2024). Traditional Knowledge System in India. Allanitic Publishers Pvt. Ltd,,
Mew Delhi

B. Mahodevan, Vinayak Rajat Bhat, Nagendra Pavan RN, (2022). Introduction o
Indian Knowledge System: Coneept and applications. Phi learning Pvi. Lid., New Delhi
Evana Wright. (2020). Protecting Traditional Knowledge. Edward Elgar Publication,
UK.

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

Nirmal Sengupta. (2018), Traditional Knowledge in Madeomn India. Springer India Pyl
Ltd

Basant Kumar Mohantra. (2012). Traditional Knowledge System and Technelogy in
India. Pratibha Prakashan, India
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SCHEME OF EXAMINATION FOR SESSION 2023-2025
SCHOOL OF STUDIES IN BIOTECHNOLOGY
I PT. RAVISHANKAR SHUKLA UNIVERSITY, RAIFUR
M.Se. BIOTECHNOLOGY (Semester I to IV) (Program Code: D408)
First Semester (July 2023 - December 2023)
Paper Code | Paper | Tithe of Paper Marks
{External) [Imternal)** | Credin
40801 1= | Cell Blology 80 20 1
40802 2* | Genetics B0 20 4
040803 3% | Microbial Physiology 80 2 4
4084 | 4* | Bio-molecules &0 ) 3
GRS LC-1 | Lab Course | {Based on paper | & 2) S0 I W 4
040806 | LO-1 | Lab Course 2 (Bosed on paper 3 de 4) 80 20 I
o Total 600 24
~ Second Semester (January 2024 - June 2024) !
Paper Code | Paper | Title of Paper (External) (Internal)**| Credit
(48187 L1 Biostatistics, Biomformatics & Compulers m R M 4
Biotechnodowy
U40EDE 6* | Molecular Biology i) 20 4
LRTLLY T* | Plant Biotechnokegy B 20 4
40R10 B* | Macromolecules & Enzymology g | X 4
(40811 | LC-3 | Lab Course 3 (Based on paper 5 & 6) 80 20 1
(40812 LC-4 | Lab Course 4 (Based an paper 7 & &) R 20 4
o Tatal G0 24
________ Third Semester (July 2024 - December 2024)

Faper Code | Paper | Thile of Paper External) {Intcrnal}**) Credit |
H0E13 9% | Genetic Cngineering 113 20 4 |
(HUBLE 10* | Blology of Immune System B0 20 4

| (40BIS | 11* | Bioprocess Enginsering & Vechnology Bl 20 4
140516 12¢ | Environmental Biotechnology 80 . | &
TUMMOBIT | LC-5 | Lab Course 5 (Baed on paper 9 & 10) 80 20 4
[T LO=6 | Lab Course 6 (Based on paper 11 & 12) B 2 4
o Total 600 24
Fourth Semester (January 2025 - June 2025)

Faper Code | Paper | Tithe of Paper ) (External) jInternaly**| Credit
D40519 13* | IPR, Biosafety, Biocthics and Manobiotechnology B 20 4
40820 14 , | Advanced Techniques in Biotechnodogy b 1] 20 4
n4nE2 15% | Animal Biotechnobogy Al 20 4
040812 | |6* | Genemics & Proteomics 80 20 i
D40R23 | LC-7 | Lab Cowrse 7 (Based on peper 13 & 14) 80 20 4
n40R14 LC-K | Lab Course & { Based on paper 15 & &) R0 0 4

Total 600 24
oR
040825 17 | Project Work®** L H
Dissertation 240 &l 12
Saminar based om project 160 40 A
— | Fiva Fice B il L |
Grand Total [Semester 1+ 11 + 111 = IV 2400 06

Csgh?? ,éL N Q=
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*Questions will be asked 25 per the new policy of question paper, in which, 20 multiple choice
(uestions (covering entire syllabus of the paper), 8 very short answer (2-3 sentences) type questions
(two from each unit), 8 short answer (about 75 wards) -type questions {two from each unit), and §
long answer (shout |30 words) type questions (at least one from each unit) will be asked. Each

question will cover entire (4) units of the paper.

*#41.Each student will be evaluated continuously throughout the semester.

2. There will be & class test based on each theory paper. The full marks will be 10 for each paper.

3. There will be a poster/oral presentation based on each theory paper. The full marks will be 10
fior each presentation.

4. Each student will be required to submit & bricf write-up (not more than 20 pages) on histher
posterioral presentation.

*2¥]. A student of IV semester will have the option o opt for project work in liew of four theory
papers and two lab courses provided hefshe scoures at-least 65% or more marks in aggregale
in semester [ and IL

1. The project has to be carried out in recognized national laboratories or UGC recognized
universities. No student will be allowed 10 carry oul project in private laboratories! college/
imstitutions, excluding the colleges recognized as research centers by the RDC of Pt
Ravishankar Shukla University, Raipur.

3. The valuation of all the projects will be carned out by the external examiner and HoD of UTD or
its nomminee at the UTD Cenire.

o M.Sc. Students of Biotechnology have to attend one excursion or visit in one
academic yvear (within or cutside Chhattisgarh)

. \:ﬂ .
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Program Learning Outcomes for M.Sc. Biotechnology

A Master in the Biotechnology program has been assumed to have:

An understancing of fundamentals of the life-processes at the molecular level and will be
ahle to design laboratory experiments, manage their execution, and drawing interpretation.
Will be able 10 serve or initiue food-processing industries, sewage treatment plants,
brewing industries, biogas plants, bio-fertilizer unit, enzyme production ond vaccine
development industries.

Will have necessary skills for acquisition, organizstion and processing of data for drawing
pinpointed inferences in R&D sectors.

Skills for gene sequencing services, primer designing and synthesis, molecular structure
prediction, drug discovery and molecular diagnostics,

Be able to produce quality-planting materials, at commercial-scale, for horticulture,
agriculiore, floniculture and forestry applications, following tissue culture technigue.

Will possess ability to manipulate organisms via recombinant DNA technology for
bioremediation, gene therapy. diagnostics, disease-models, bio-fuel, crop Improvement,
protein engineering, and modifying metabolic pathways.

Will be assumed to be acquainted with IPR that allows commercialization of the end
products of research and provide economic protection to the inventor.

’ :
BeS Approved 5yTabus for M.5«¢, Blotechnology (Academic Session 2023-24 and 2024-25)



School of Studies in Biotechnology

Semester 11

Seheme of Examination

Paper Code

Paper

27

Title of Theory/Practical Paper

Marks

External | Intemal** | Total
040813 9 CGenetic Engineering 50 20 100 |1

- (MOoB14 10 Biwolegy of Immune System Bl 20 100

0408 5 11 Bioprocess Engineering & B0 20 100

B Technology

040816 12 Environmental Biotechnology 80 20 100

040817 LC 5 | Based on Theory papers 9, 10 80 20 100
D40E18 LC& Based on Theory papers 11, 12 80 20 100 |
Total Marks | . 600

A W A=
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School of Studies in Biotechnology
Semester 111
Faper %: Genetic Engineering (Code: 040813)

Unit 1

. Scope of Genetic Engincering,

Cloning and patenting of life forms. Genetic engineering guidelines.

Molecular tools and their application: Restriclion enzymes, modification enzymes,
molecular markers.

4. Nucleic acid purification, vield analysis

5. Nucleic acid amplification and its applications

bl

I. Gene cloning wvectors: 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 and sCreening.

4. Cloning interacting genes — Two and three hybrid systems. Nucleie acid micro array assay.

Unit 111

1. Site — directed mutagenesis and protein engineering.

2. DNA Transfection, Southern blot, Northern blot, Western blot, Primer extension, 51
mapping, RNase protection assay, and reporter assays.

3. Expression Strategies for hetrologous genes: Veclor engineering and codon oplimization,
host engineering; expression in bacteria, expression in Yeas!, expression in insects and
insect cells, expression in mammalian cells, expression in plants

4. Phage display: Technique and applications

Unit IV

1. Processing of recombinant Proteins: Purification and refolding, chamacterization of
recombinant proteins, stabilization of proteins.

2. T - DNA and transposon tageing: Role of gene tagging in gene analysis, t - DNA and
transposon tagging, Identification and isolation of genes through T - DMA or transposon;
Targeted pene replacement, Chromosome engineering. Cisgenesis, intragenesis  and
genome editing by CRISPR-CAS

3. Gene therapy: Veclor engineering. Strategies of gene delivery — Viral & non-viral, gene
knockout, gene augmentation, gene correction / gene editing, gene regulation and silencing

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple cheice questions {covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Fach question will cover entire
(4) units of the paper.

At w aE—
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o

10,
11.

12,

13

14

13.
[ 6.

Philip M. Gilmaritin (2005) Molecular Plant Biology. Edition Oxford Liniversity Press.

TA Brown (2005) Gene Cloning and DNA Analysis. 4™ Edition.

Rusell and Peter {2002) Genetics Edition, Pearson Education, Inc. San Francisco.

Old and Primrose (2001) Principles of Gene Manipulation. 6" Edition.

B.D. Singh (2004) Biotechnology: An Expanding Horizons, 1* Edition.

W.H. Elliott and D. C. Elliott (2001) Biochemical and Molecular Binlogy. 2 Edition.
Eldon John Gardner, Michael J. Simmons and Peter Snustad {199] ) Principles of Genetics,
Eigth Editian, John Wiley and Sons, [NC.

Benjamin Lewin (2007) Genes IX. 9" Edition Pearson Education International

HD' Kumar (2003) Modern Concepts of Biotechnology. Third reprint  Edition, Vikas
Publishing House. Pvi. Lid.

Brown TA {2006) Genomes, 3rd ed. Garland Science.

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

Sandy Primrose and Richard Twyman (2006) Principles of Gene Manipulation and
Genomics ™" Edition; Wiley-Blackwell.

. Buchanan, Gruissemen & Jones (2015) Biochemistry & Molecular Biology of Plam, 2

edition

- Choudhuri, § and DB Carlson (2008) Genomics: Fundamentals and applications, 1st

edition
M. Diebnath (2011) Tools and Techniques in Biotechno logy.

Green, M. R., & Sambrook, J. (2012}, Molecular Cloning: a Laboratory Manual, Cold
Spring Harbor, NY: Cold Spring Harbor Laboratory Press.

List of Practical's:-

R

Learni
[

2,
3.

4,

AR
BoS

Extraction of DNA from £ cofli, Bacteria.

Estimation of bacterial DNA by Spectrophotometer methods.
Separation of bacterial genomic DNA by Agarose gel electrophoresis.
Hot phenol method for preparation of 1otal cellular RNA from E cali
Estimation of cellular RNA by Spectrophotometer methods,
Restriction digestion of DNA with restriction enzymes.

Ligation of DMNA,

Isolation of plasmid DNA from £ coli

DNA amplification by PCR.

ng oufcomes:

This course will impart knowledge on manipulation of organisms for betterment of human
society following genetic information.

It will delineate the principles and procedures involved in developing genetically modified
organisms with desired characteristics,

Will be able to apply his knowledge for production of insulin, human growth hormones,
human albumin, monoclonal antibodies, vaccines, and drugs.

Genetic engineers who can use a variety of moleculer tools and technologies 1o rearrange
fragments of human genome or an organisms genome in various sectors like
pharmaceutical companies, agricullure sector, research organization, and even some
hospitals or universities 50 as to add or remove an organisms genetic makeup for their
better survival in adverse environments or for producing GMOs

Approved Sfﬂnhus%ium&nuhg} (Academic session 2021-22 and 2022-23)
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School of Studies in Biotechnology

Semester 11
Paper 10: Biology of Immunc Svatem (Code: 040814)

M.M. B
Uit 1

Introduction - Phylogeny of immune system, innale and acquired immunity, Clonal nature
of immune response.

Organization and structure of lymphoid organs

Mature and biology of antigens and super anligens.

Antibody structure and function; anlibody enginecring

Antigen — antibody interactions

—_

SRR

Lmit 11

1. Major histocompatibility complex

2. BCR & TCR, generation of diversity.

3. Complement system,

4. Cells of immune sysiem — Hematopoiesis and differentiation, Lymphoeyte trafficking, B —
lymphocyte, T — lymphoeyte, Macrophages, Dendritic cells, Natural Killer and lymphokine
activated killer cells, Eosinophils, Neutrophils and Mast cells.

Unit IT1

I. Regulation of immune responsc — Anligen processing and presentation, generation of
humoral and cell mediated immune responses; Activation of B — and T — hrmphocytes;
cytokines and their role in immupe regulation; T — cell regulation, MHC restriction:
Immunological tolerance,

1. Cell — mediated cytotoxicity: Mechanism of T cell and NK cell medisted lysis, Antibody

dependent cell mediated eytotoxicity, and macrophage mediated cytotoxicity.
3. Hypersensitivity, Autoimmunity.

Unit I'Y

| Trensplantation: General concept and Application

<. Immunity to infectious agents (intracellular parasites {malaria), helminthes, bacterial
(tuberculosis), wviruses, (AIDS) infections and other congenital and  acquired
immunodeficiencies, vaccines.

3. Hybridema Technology and Monoclonal antibodies

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choiee questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions {two from each unit), 8 short answer (about 75 words)
ftype questions (fwo frem each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover entire

(4) units of the paper.
. W tﬂf__ﬂ_._,_,—r’
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Boolkas:-

2.

3.

1.

Thomas J. Kindt, Barbara A. Osborne and Richard A. Goldsby (2007) [mmunology, &
Edition; WH Freeman.

Peter Delves, Seamus Martin, Dennis Burion, Ivan Roil (2006) Roitt's Essential
Immunoiogy, 11™ Edition; Wiley-Blackwell,

H.I). Kumar (2003) Modern Concepts of Biotechnology 3™ Edition, Vikas Publishing
House. Puvt. Lid.

K. Banerjee and N. Banerjee (2006) Fundamental of Microbiology and Immunology, First
Edition, New Central Book Agency (P) Ltd. Kolkata.

Brostoff I, Seaddin JK, Male D, Roitt IM.{ 2002) Clinical Immunclogy, ** Edition, Gower
Medical publishing,

Abul K. Abbas, Andrew H. Lichtman, & Shiv Pillai (2007) Cellular and Molecular
immunology; Elsevier Ine

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

Kindt, T. I, Goldsby, B A., Osborne, B. A., & Kuby, J. (2006). Kuby Immunology. New
York: W.H. Freeman.

Murphy, K., Travers, P., Walport, M., & Janeway, C. (2012). Janeway’s Immunobiology,
New York: Garland Science.

Paul, W. E. (2012). Fundamental Immunalogy. New York: Raven Press.

List of Practical's:-

R R N O

10.
L1.
12.
11,
14.

Enumeration of WBC in blood sample,

Preparation of a blood smear and differential blood count.

Tu separate serum from the given blood sample.

To determine Albumin Globulin ratio in given serur sample.
Estimation of serum protein by Folin Lowry test.

|solation of Immunoglobulin.

Separation of serum protein by SDS PAGE.

Detection of class specific Antibody by Double Diffusion method.
Observe Ag-Ab interaction by Immuncelectrophoresis.

Observe Ag-Ab interaction by counter current Immunoelectrophoresis.
Study of Agglutination reaction

Study of ELISA technique.

Immuno diffusion test.

Blood group determination by slide agglutination reaction.

Learning outcomes:

| ¥

2.

3.

o

o 1

.

This course will Jay the foundations of immune system and its applications in
understanding disease pathogenesis and immunity.

This will cover the basic principle behind the rising epidemic of allergies and the
challenges of current organ transplantation technology.

It will provide insight inte pathogencsis and host pathogen interaction in some of the
deadliest diseases.

In depth knowledge in this area will allow 1o use immuno molecules in diagnostic and
chnical intervention strategies, including therapeutic manipulation of the immune syslem
for cancer treatment, vaceine development and transplant tolerance.

Clinicians work related to patient-facing or laboratory work like undertaking original
medical research designing, planning and carrying out contralled experiments and trials,
Devising and testing hypotheses using appropriate analytical techniques, analyzing and

inlerpreting data, efc., will be imparted.

" ].EE‘_—,_I‘
FiLse :
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School of Studies in Biotechnology
Semester [11
Paper 11: Bioprocess Engineering & Technology (Code: 040815)

M.M. 80
Unit |

1. Intreduction to Bioprocess Engineering.

2. Kinetic of microbial growth end death

3. Isolation, Preservation and Maintenance of industrial Microorganisms.
4. Media for industrial fermentation

3. Air and Medis Sterilization

Unit I

. Types of fermentation processes: Bioreactors-Analysis of baich, Fed — batch and
continuous bioreactors, stability of microbial reactors, analysis of mixed microbial
populations, specialized reactors {pulsed, fluidized, photo bioreactors).

2. Measurement and control of bioprocess parameters.

Unit 111

. Downstream processing: Introduction, Removal of microbial cells and solid matter, foam
reparation, precipitation, filiration, centrifugation, cell dizruption, liquid — liquid extraction,
chromatography, Membrane process, Drying and crystallization, Efflueat treatment: D.0O.C,
and C.0.1). treatment and disposal of effluents.

2. Whole cell Immobilization and their industrial applications.

Unit IV

1. Industrial production of chemicals: Alcohol (ethanal), Acids {citric acetic and gluconic),
solvents (glvcerol, acetone, butanol), Antibintics (penicillin, streptomycin, tetracycling),
Amiro acids (lysine, glutamic acid), Single cell protein. Use of microbes in mineral
beneficiation and oil recovery.

Z. Introduction to food technology: Elementary idea of canning and packing, Sterilization and
pasteurization, of foed products, technology of typical food/food products (bread, cheese,
idli), Food preservation

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover entire
(4} units of the paper.

7
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Bools:-
1.

TR SR

& 9o

11k

I

12.

13.

14,

Shuler ML and Kargi F (2002) Bioprocess Engineering: Basic concepts.  2nd Edition,
Premtice Hall, Engelwood Clills.

- Stanbury and Whittaker (1997) Principles of Sterilization techniques. First Indian reprint

Edition. Adilya Book (P) Lid. New Delhi,

Michael 1. Waites (2008} Indusirial microbiology: an introduction 7* Edition: Wiley-
Blackwell.

Damien and Devies (1994) Microbial Technology.

LE Casida (1994) Industrial Micro biclogy

H Fatel (2003) Industrial Microbiology. 4" Edition,

K5 Bilgrami and AK Pandey (1998) Intraduction 1o Biotechnology. Edition 2%,

U Satayanarayan (2005) Biotechnology. First Edition Books and Allicd (Py Lid. Kolkata,
Baily JE and Ollis DF. (1986) Biochemical Engineering fundamentals, 2nd Edition,
MeGraw-Hill Bock Co., New York.

Mansi EMTEL, Bryle CFA (2007) Fermentation Microbiokgy and Bictechnology, 2nd
Edition, Taylor & Francis Lid, UK,

S?mra L. Aranoff, Daniel R. Pearson, Deanna Tanner Okun, Irving A. Williamson, Dean A.
Pinkert (2009) Industrial Biotechnology; Nova Science.

Stanbury, P. F,, & Whitaker, A, (2010). Principles of Fermentation Technology. Oxford:
Pergamon Press.

El-Mansi, M., & Bryce, C. F. (2007). Fermentation Microbiology and Biotechnology. Boca
Raton: CRC/Taylor & Francis.

Lee, Y. K (2013). Microbial Biotechnology: Principles and Applications. Hackensack. NJ:
World Scientific.

List of Practical’s:-

1.
2.

S s

Iﬂ}l&ﬂﬂ!} a.ﬂ_d identification of microorganiems from industrial waste water.

Determination of thermal death point (TDP) and thermal death time (TDT) of MICTOOTZAnism
{Bacteria and Fungi),

To study the production of citric acid by Aspergilius nmiger and also qualitative and
quantitative test,

To study the bacterial growth curve,

To study the fungal growth curve.

Enzyme kinetics.

Bio-ethanol production.

Learning outcomes:

L.

This course focuses on principles behind designing and development of equipments, and
procedures involved in manufacturing of industrially important products such as
pharmaceuticals, nutraceuticals, aleohol, enzymes, antibiotics, acids, polymers, ete., from
biological materials.

[t also deals with studying various biotechnological processes involved in isolation and
identification of industrially impartant microcrganisms.

This course will also enable the students to understand the basic principles and processes
behind food packaging and preservation processes.

As bioprocess covers all the physical and biological sciences, it will enable various
bioprocess researches, developments, and manufacturing funetions for biotherapeutics and
other bioproducts, incleding by-products which are obtained from rengwable resources like

bioprocessing, agricultural materials, and waste-processing. .
BoS Approved Syllabus for M.Sc, Biotechnology (Academic session Zﬂfltl’l/md II}IE-%}
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School of Studies in Biotechnology
Semester HI
Paper 12: Environmental Biotechnology (Code: 0408 16)

M. M. KD

Environment: Basic concepts and issues,

Envirenmental Pollution: Types of pollution, Methods for the measurement of pollution:
Methodology of environmental management = the problem solving approach, its
limitations.

Air pollution and its control through Biotechnology

Unit 1T

Water pollution and its control: Water as a scarce natural respurce, sources of water
pollution, MNeed for water management, Measurement of water pollution, waste water
collection, waste water treatrent — physical, chemical and bio ogical treasment processes
Microbiology of waste water treatments, serobic process: Activated sludge, oxidation
ditches, trickling filter, towers, rotating discs, rotating drums, oxidation ponds.

- Anaerobic process: Amserobic digestion, anacrobic filers, Up flow anaerobic sludge

blanket reactoss.

Unit 111

- Treatment schemes for waste waters of dairy, distillery, tannery, sugar, antibiotic industries,

Bioremediation
Kenobiotics in Environment — Ecological considerations, oil pollution, surfactants,
pesticides,

Unit IV

NOTE

. Biopesticides in integrated pest management.

solid  wastes: Sources and management {composting, wormiculiure and methane
production).

Global Environmental Problems: Ozone depletion, UV - B, green house — effect and acid
rain, their impact and biotechnological approaches for management.

Role of National organization in Biotechnology.

¢ Questions will be asked as per the new policy of question paper. In which, 20

multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(-3 sentences) type questions (twe from each unit), 8 short answer (about 75 waoris)
type questions (twe from each unit), and 5 long answer (about 150 waords) type
questions (at least one from each unit) will be asked, Each guestion will cover entire

(4) units of the paper.
de—
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Books:-

I.

2.

10
I L.

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

Hans-Joachim Jordening, Josef Winter (2005) Environmental biotechnology: concepts and
applications; Wiley-VCH.

Indu  Shekhar Thakur (2006) Envirenmental Biotechnology: Basic concepts and
Applications. First Edition. 1, K. International Pvt. Ltd.

A:K. Chatterji (2002) Introduction to Environmental Bictechnology, First Edition. Prentice
Hall of India Pvt. Ltd. New Delhi,

Manoj Tiwari, Kapil Khulbe and Archana Tiwari (2007) Environmental Studies. First
Edition, [. K. [nternational Publishing House Pvt. Ltd.

H.D. Kumar (2003) Modern Concepls of Biotechnology. Third reprint Edition, Vikas
Publishing House. Pvi, Lid.

B.D. Singh (2004) Biotechnology: Expanding Horizons, 1* Edition. Kalyani Publishers.
Alan Scragg (2005) Environmental Biotechnology First Fdition, reprinted.  Oxford
University Press.

LY kun{2003)Microbial Biotechnology: Principles and applications.

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

B. Ritmann and P. L. McCarty, (2000), Environmental Biotechnology; Principle &
Applications, 2nd Ed., MeGraw Hill Scicnce.

List of Practical's:-

1080 BN LA B L

To determine the total suspended solids of water. (TS5)

To determine the total dissolved solids of water [ TDS)

Determination of Dissolved oxvgen (DO) of water.

Determination of chemical oxygen demand (COD) of water,

Determination of biochemical oxygen demand (BOD) of water.

To screen the antagonism between Trichoderma sp. and Curvudlaria p.
Determination of effect of fungicide on the growth of fungi (Trichoderma sp. .
Effect of fungicide on the antagonism between Trichoderma sp. and Curvidaria sp.

T'o determine the Most Probable number (MPN) of a given water sample.

Leamning ouicomes:

ol e

i

This course unifies environmental sciences and biotechnology by the inception of
applications of biotechnology in environmental conservation and miligation of pollution. It
emphasizes on the utilization of various biological processes in solid waste management
and, bicremediation of industrial wastes and xenobiotics.

It elucidates the global environmental problems, their impacts and mitigation strategies.
Facilitate opportunities in private as well as Govt. organizations providing bioremediation
services, environmental consulting companies with elients in the manufacturing sector,
Imported knowledge will allow developing appropriate techniques utilizing microbes for
remediating a particular area, and the pollutants unique to it.

Various firms like bie-plastic production unit, biofuel plant, sewage treatment plants,
enzyme manufacturing units, efe,, will be able to establish,

Plant, and microbe based bioremediation process can be exploited for socictal benefit,

|0 =
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Lab. Course 5 (Code: 040817)
Based on Theory Papers 9 and 10

Time: 6 hirs.

(1.1 Experiment baged on Theary paper 9 (one major & one minor)
(.2 Experiment based on Theory paper 10 {one major & one minor)
Q.3 Spotting based on Theory papers

Q.4 VFiva Foge
0).5 Sessional
Lab. Course 6 (Code: 040818)
Based on Theory Papers 11 and 12
Time: 6 hrs.

Q.1 Experiment hased on Theory paper 11 {one major & ane minor)
-2 Experiment based on Theory paper 12 (one major & one minor)

(2.3 Spotting based on Theory papers

Q.4 FViva Face

().5 Sessional

3 Wb

36

Total Marks — 100

30
0
14}

10
20

Total Marks - 100

30
30
10
10

it~
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School of Studies in Biotechnology

Semester IV

Scheme of Examination

37

Marks
Paper Code | Paper | Title of Theory/Practical Paper External | Internal™ | Total |
(40819 13 [PR, Biosafety, Bioethics and 80 20 100
Nancbiotechnology
040820 14 Advance Techniques in 80 20 100
Biotechnology
(40821 15 Animal Biotechnology 8’0 20 100
(40822 16 Crenomics & Proteomics 8 20 104
040823 LC? Based on Theory papers 13, 14 80 20 100
40824 LC# Based on Theory papers 15, 16 B0 20 100
L | | Total Marks | 600

0
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School of Studies in Biotechnology

Semester [V
Paper 13: IPR, Biosafety, Bioethics and Nanobiotechnology (Code: 040819)

M.M. 80
Unit -1

1. IPR : Introduction to intellectual property; types of |P: patents, tredemarks, copyright &
rﬂlli’-:d_righm, plagiarism, industrial design, traditional knowledge, geographical indications,
protection of new GMOs; Intemational framework for the protection of IF; IP as a factor in

R&D.

2. Entreprencurship in bio-business : Introduction and scope in Bio-entrepreneurship, Types
of bio-industries Strategy and operations of bio-sector firms; Entrepreneurship development
program of public and private agencies (MSME, DBT, BIRAC, Make [n India).

Unit I1

1. Biosafety - introduction; historical background; 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

1. Bioethics — cloning and stem cell research, Human, plants, microbes and animal
experimentation, animal rights/welfare, Agricultural biotechnology — Genetically engineered
feod, Protection of environment and biodiversity — biopiracy.

Unit — 111

1. N?nubimt-:chnnlnﬂ Introduction to MNanobiotechnology: Concepts, historical perspective:
Different formats of nanomaterials and applications:

2. Cellular Manostructures; Nanopores; Bimolecular motors; Synthesis and characterization of
different nanomaterials,

Unit =TV
1. Nanoparticles for diagnostics; concepts of smart stimuli responsive nanoparticles,
implications in cancer therapy,

2. Nanodevices for biosensor development

3. Thin films: synthesis and applications.

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(Z-3 sentences) rype questions (fwo from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type

questions (a2t least one from umt} will be asked. Each question will cover entire
(4) units of the paper. 7
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Onetti, A., & Zucchella, A. Business Modeling for Life Science and Biotech Companies:
Creating Value and Competitive Advantage with the Milestone Bridge. Routledge.

. Jordan, I. F. (2014). Innovation, Commercialization, and Start-Ups in Life Sciences.

London: CRC Press,
Deesai, V. (2009). The Dynamics of Entrepreneurial Development and Management, New
Delhi: Himalaya Pub. House.

- Ganguli, P. (2001). Intellectual Property Rights: Unleashing the Knowledpe Economy. New

Delhi: Tata McGraw-Hill Pub.

MNational [PR. Policy, Department of Industrial Poliey & Promotion, Minisiry of Commerce.
Gal

National Portal of India. http:/fwww.archive.india. gov.in

7. National Biodiversity Authority. hitp://www. nbaindia.org

Lo,

§

14,

13,

16,
17
18.
19,

20.

21.

22,
23.

Recombinant DNA Safety Guidelines (1990) Department of Biotechnology, Ministry of
seence and Technology, Govt. of India. Retricved from-
hitp:ifwww.envior.nic.in'divisions/csurv/geac/annex-5.pdf

Recombinant DNA Safety Guidelines, 1990 Department of Biotechnology, Ministry of
Science and Technology, Gowvt. of India. Retricved from-
http:/fwww.envior.nic.in'divisions/csurv/geac/annex- 5 pdf

Wolt, 1. D., keese, P, Raybould, A., Fitzpatrick, . W., Burachik, M., Gray, A., Wu. F.
(2009) Problem Formulation in the Environmental Risk Assessment for Genetically
Modified Plants. Transgenic Research, 19(3), 425-436. doi:10.1007/s11248-009.932]-9
Craig, W., Tepfer, M., Degrassi, G., & Ripandelli, ). (2008) An Overview of General
Featurcs of Risk Assessments of Genetically Modified Crops. Euphytica, | 64(3), B53-880.
doit10.1007/310681-007-0643-8

- Guidelines for Safety Asscssment of Foods Derived from Genetically Engineered Plants,

2008,

. Guidelines and Standard Operating Procedures for Confined Field Trials of Regulated

Genetically Enginesared Plants. 2008. Retneved from
hittpeivweww.igmoris nic. in/guidelines] .asp

Alonso, G. M. (2013). Safety Assessment of Food and Feed Derived from GM Crops:
Using Problem Formulation to Ensure “Fit for Purpose™ Risk Assessments. Retrieved from
hitp:/fbiosafety.icgeb orgdinhousepublicationscollectionbiosafetyreviews

Sandra ). Rosenthal, David W. Wright (2005) Nanobiotechnology Protocols. Humana Press
Inc. 999 Riverview Drive, Suite, 208, Totowa, New Jersery,

PC Trivedi (2008) Nanobiotechnelogy. Pointer Publishers.

GL Hornyak, HF Tibbals, and ] Duna (2008) Fundamentals of Nanotechnology.

Rita Khare (2013) Concepts in Nano Biotechnalogy,

Shimasaki, C. D. (2014). Biotechnology Entrepreneurship: Starting, Managing, and
Leading Biotech Companies. Amsterdem: Elsevier. Academic Press is an imprint of
Elsevier.

Complete Reference to Intellectual Property Rights Laws. (2007}, Snow White Publication
Oct.

Kuhse, H. (2010). Bicethics: an Anthology, Malden, Ma: Blackwell.

Waorld Intellectual Property Organisation. hitp:fwanw.wipo.int

David 5. Goodsell, {Eﬂﬂ"q: Bionanotechnology: Lessons from Nature; Wiley-Liss,

C
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List of Practical's:-

1.

Synthesis of Nanomaterials.

2. Characterization of Nanomaterials,

J. Plagiarism detection by using different online plagiarism-tools.
4. Write-down guidelines for GMD.

.
6
7
8

Find and list-out bio-safety rules for fond & beverage.

- List out PR of a researcher,
- Find and list-owt different bio-safety rules to be followed in the laboratories.
. Find and list-out different bio-safety rules to be considered during management of

bichazard materials.

Learning outcomes:

L.

Lis

The study of IPR will impart basic understanding and awareness towards the values of
intellectual property and various ways of its protection. Tt will instill a desire among the
students for innovation and entreprencurship.

Biosafety is an integral part of any scicatific research and, the knowledge of safety
procedures and precautions is a priority in any experiment. This course will guide the
students to not only assess the risk, which may be appearing during any experimentation,
but also to derive its management strategies.

Bioethics is an emerging fizld which deals with various ethice] jssues arising as a result of
advances in medicine and biotechnology. It will educate the studenis lo recognize
boundaries of research in stem cells, cloning and animal experimentation. The course
introduces the students with global issues of genetically modified crops, biodiversity
conservation and biopiracy.

Knowledge of IFR will allow protection of researcher’s piece of work like literary or
artstic work, images, symbals, efc.

IPR will aim to reward the innovater: so az to improve socio-economic progress by
allowing commercialization of the end-products of any research,

Knowledge of IPR could be applicd to various ethical issues pertaining to biotechnical
rescarches.

Knowledge of biosafety regulations will allow safer handling as well as disposal of
biohazards.

BoS Approved Syllabus for M.5c¢. Biotechnology (Academic session 2021-22 and 2022-23)
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School of Studies in Biotechnology
Semester [V
Paper 14: Advanced Technigues in Biotechnology (Code: (40820)

iy LS T
Unit 1

1. P_‘rin:nip]cs and application of Centrifugation, Chromatography (Paper, Thin laver, gas and
liquid chromatography, 1.CMS), Electraphoresis.
2. RIA and autoradiography in biology, ELISA,

Unit 11

I, Principles and application of Thermocyeler
2. Microscopy; Light and compound microseopes, Confocal microscapy, Scanning &
Electron microscopy. Phase Contrest and fluorescence microscopy.

Unit ITT

1. Principles and application of DNA micro array

1. Principles and application of. Colorimetry, Spectrophotometry, densitometry, Fluorescence
spectrophotometry.

3. Molecular structure determination using NMR and X- ray diffraction
Unit IV

1. Principles and application of Cytophotometry
2. Flow cytometry

3. Southern, Narthern, and Western Blotting.

4. DNA sequencer

NOTE: Questions will be asked as per the new policy of question paper, In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(I-3 sentences) type questions (two from each unit), 8 short answer (about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Fach question will cover entire

(4) units of the paper.

L
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. K. Wilson and J, Walker (2018) Principle and Techniques of Biotechnology and

Malecular Biotechnology, Cambridge Universily Press.

2. Upadhya and Upadhya(2009) Biophysical Chemistry. Mumbai - Himalaya Pub, Housc,

b e B LT

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

Anthony J.F. Griffiths, William M. Gelbart, Richard C. Lewontin and Jeffrey H. Miller:
(1999 YModem Genetic Analysis. Publisher W, H. Freeman,

Ralf Pértner (2013) Animal cell biotechnology: methods and protocols. Humana Press.
M. Debnath (2011) Tools and Techniques in Biotechnology,

Camptbell, I. D. (2012). Biophysical Technigues. Oxford: Oxford University Press,
Serdyuk, 1. N., Zaccai, N. R., & Zacewi, G. (2007). Methods in Molecular Biophysics;
Structure, Dynamics, Function. Cambridge: Cambridge University Press.

Rajagopal Vadivambal, Digvir S. Jayas. (2015), Bio-Imaging: Principles, Techniques,
and Applications. ISBN 9781466593671 - CAT# E20618.

- Alberto Diaspro, Mare A. M. J. van Zandvoort (2016). Super-Resolution Imaging in

Biomedicine. I1SBN 9781482244342 - CAT# K23483,

List of Practicals:-

Perform various advance laboratory techniques, like -

1.

2
3.
4
2

Centrifugation.

. Chromatography.

Spectrophotometry.

. Electrophoresis.
- Perform the advance biotechnological techniques, like - ELISA, PCR, Southern

blotting, etc.

Learning outcomes:

I. This course will equip the students with basic principles behind the working of various
scphisticated instruments and techniques used popularly in hintechnology.

2. The course is designed to bridge the gap between theory and practical applications of
varwus techniques which will play a pivotal role in discovery of new drugs,
biopharmaceuticals and bicactive compounds. .

3. Knowledge of instrumentation is quite essential for discovery of novel molecules, their
extraction, purification, quantification and quality assessment, _

4. Will possibly be able to suggest necessary improvements in the instruments which may
enhance their sensitivity and accuracy.

BoS Approved Syllabus for M.Sc. Biotechnology (Academic session 2021-22 and 2022-23)
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School of Studies in Biotechnology
Semester [V
Paper 15:  Animal Biotechnology (Code: 040821)

M.M. &0
Umit 1

Animal cell: Structure and organization
Equipment’s and materials for animal cell culture
Primary and established cell line cultures,
Constituents of culture media and their application
Application of animal cell culture

PR T

Umit 11

1. Biology and characterization of the cultured cells, measuring parameters of growth

Basic techniques of mammalian cell culture in vitro: disaggregating of tissue and primary
culture; maintenance of cell culture: cell separalion

Scaling - up of animal cell culture.

Cell synchronization: Cell growth stages

Cell cloning: Basic techniques for cell cloning

Cell transformation: Characteristics of transformed cells

Ped

o

Unit 11T

Stem cell cultures, embryonic stem cells and their applications.
Cell culture based vaccines: General introduction, Vaccines for Malaria and AllS

L

2.

3. Somatic cell genetics.

4. Ethical issues in relation to animal biotechnology

Unit IV

I. Transgenic animals: Mice, Sheep, Birds and Fish

2. Apoptosis.
3. Tissue engineering: Elementary idea of tissue engineering, Artificial skin, artificial

cartilage

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), 8 short answer {about 75 words)
type questions (two from each unit), and 5 long answer (about 150 words) type
questions (at least one from each unit) will be asked. Each question will cover entire

{4) units of the paper.

bow
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1.
2
3
4
5
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RW Masters (2000) Animal Cell Culture Practical Approach: Dxford Liniversity Press.

+ Ralf Pértner (2007) Animal cell biotechnology. Humana Press.

. M Clynes (2012} Animal Cell Culture Techniques.

. Nigel lenkins (1999} Animal Cell Biotechnology metheds and Protocols, Humana Press,
Totowa, New Jersey.

- B.D. Singh Biotechnology (2004} Expending Horizons. First Fdition, Kalyani Publishers,
Ludhiana.

- U Satyanarayana (2005) Biotechnology. Books and Allied (P) Lid., Kolkata,

List of Practical’s:-

2
3
4.
3

Extraction, estimation and separation of DNA from blood

- Exiraction, estimation and separation of DNA from spleen
- Extraction, estimation and separation of DNA from muscle tissue

To perform mechanical disaggregation of soft tissues of chick, for recovery of cells.

. To perform enzymatic disapgrepation of tissue, for recovery of cells,

Learning outcomes:
1. This course involves the study of basic principles and techniques of animal tissue culture

e

and is one of the most importam fields of biology that has played a pivotal role in
advancement of medicine and disease biology. This course will advance the students in the
field of biomedical research.

A in IVF, vaccine production, animal eell line production, and maintenance.

Will be able to go for animal cell and tissue culture for product development.

: W @t
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School of Studies in Biotechnology
Semesier IV
Paper 16: Genomies & Proteomics (Code: (40822

M.M. &0

UNIT -1
1. Genomics - General infroduction, Types of penomics, Siructural penomics. Funetinnal
g:nnmlics. Comparalive genomics, Genome sequencing, Genome mapping, Future of
REnomics
2. Plant Genomics
3. Geromics in medicine: Gene medicing, Discase models, The impact of genomics an
medicine

UNIT =11

|. Human genome project, Methods of gene sequencing: - Random shotgun sequencing. EST.
Whele genome shotgun sequencing, Genome prediction and gene counting. Single
nucleotide polymorphisms [SNPs)

Comparative CGenomics: Sequence comparison, Comparative genomics in  bacteria,
Comparative genomies in Eukaryotes & organclles

[ P ]

UNIT - 111

I. Proteomics — General concept, Gene and Protein, Types of proteomics, Structural
proteomics and Functional proteomics

2. Methods of study the protein, Protein amrays, protein chips. System biclogy. Practical
application of proieomics

UNIT -1V
1. Future of proteomics, Analysis af protein structure,
2, Protein-Protein interactions, Protein database, Global analysis of protein, Expression
analysis and characierization of protein

NOTE: Questions will be asked as per the new policy of question paper. In which, 20
multiple choice questions (covering entire syllabus of the paper), 8 very short answer
(2-3 sentences) type questions (two from each unit), § short answer (about 75 words)
type questions (twe from each wnit), and 5 long answer (about 150 worils) type
guestions (at least one from each unit) will be asked. Each question will cover entire

(4) units of the paper.

.‘ b2 A
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Books:-

T R e e

=

Primrose & Twyman (2013) Principles of Gene Manipulation and Genomics.

TA Brown (2015) Gene cloning and DNA analysis: An introduction.

Guido Grandi (2004) Genomics, Proteomics & Vacgines,

Primrose & Twyman {2008) Genomics: Application in Human biology.

Introduction to molecular Genetics and Genomics: JBH Publication

Timothy Palzkill {2002} Proteomics.

U Satyanarayana (2005) Biolechnology. Books and Allied { Py Lid., Kolkata,

P.K. Gupta (2004) Biotechnology and Genomics. Rastogi Publication.

S Choudhuri and DB Carlson (2008) Genomics: Fundamentals and applications, 14 edition
Johathan Pevsnev (2015) Bioinformatics and Functional, 3™ edition,

List of Practical’s:-

o

ol S e

Find out and study the sequence similarity by BLAST & FAST A,

To study the genome map from NCBI resource,

To study the basic functionality of genome by genome browser.

Study the whole genome of Hepatitis B virus and Human Mitochondrial Genome using
genome databases of Gene Bank.

Study the single nucleotide palymorphism (SNP) of human genome using SNP databases
of NCBI (Example: MTHFR Zene)

Study the Sequence comparison in hacterial genome using Gene Bank (165 Ribosomal
DNA sequence of Rickettsia sp.)

To study the Multiple Alignment Sequence by using CLUSTAL OMEGA tools.

To determine the sequence of datsbase of RNA families by using Rfam,

To retrieve the protein sequence by Swiss Prot database

Study the Protein protein and Protein mucleotide interaction using Gene Bank databascs
(Example : Human 408 ribosome)

Practical Feferences:-

L

P 5

3
A

Shui Qing Ye (2007) Bioinformatics: A Practical Approach. Chapman & Hall Taylor &
Francis Gen,

Mount [). W (2005) Bioinformatics — Sequence & Genome Analysis. CBS Publishers &
Distributors {Pvt) Lid.

Bela Tiwari (2007) Introduetory Bioinformatics For Users; The Practicals,

Griffiths-Jones 5, Bateman A, Marshall M, Khanna A, Eddy SE (2003). "Rfam: an BENA
family database". Nucleic Acids Res. 3 (1); 439-41,

Learning outcomes:

2.

3.

This will enable the students to acquire knowledge about the basie structural and functional
aspects of genes and proteins,

It focuses on the unified applications of genomics and proteomics in the fields of medicine
such as drug discovery, identification of potential vaccine candidates, erc,

A novel and fruitful research area called as *genoeconomics’ can be established in which
sequencing of the complete genome of organisms will reveal similarities and dissimilarities
among individual at various taxonomical levels,

This paper has wide scope in the field of drug discovery, cancer therapy, erc.

: Vo A
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Lab. Course 7 (Code: 040823)
Based on Theory Papers 13 and 14

Time: 6 hrs.

Q.1 Experiment based on Theory paper 13 {one major & one minor)
Q.2 Experiment based on Theary paper 14 {one major & one minor)
Q.3 Spotting based on Theory papers

Q.4 Vive Foce
0.5 Sessional
Lab. Course 8 (Code: 040824)
Based on Theory Papers 15 and 16
Time: & hrs.

Q.1 Experiment based on Theory paper 15 (one major & one minor)
Q.2 Experiment based on Theory paper 16 (one major & one minor)
Q.3 Spotting based on Theory papers

Q.4 Viva Vore

().5 Sessional

A w

/

Total Marks = 100
3l
30

10

20

Total Marks - 100

30
30
i

20

ol
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Project (Code: 040825)

 Project Work External | Internal Total

| Dissertation 240 60 300

| Seminar based on project 60 40 200 |

| Viva Voce | 8o 20 100
Total L

1. A student of IV semester will have the aption to opt for preject work in lisu of four theory
papers and two lab courses provided he/she secures at-least 85% or more marks in
aggregate in semester | and |l,

2. The project has to be carried out in recognized national laboratories or UGC
recognized universiies. No student will be allowed to carry out project in private
laboratories/ college/ institutions, excluding the colleges recognized as research
centers by the RDC of Pt. Ravishankar Shukla University, Raipur.

3. The valuation of all the projects will be carried out by the external examiner and HolD of
UTD orits nominee at the UTD Centre.

The project work should be related to the field of Biotechnology. The project report should include
declaration by the candidate, certificate by the supervisor, acknowledgement, title and introduction
along with the following points:

1. Introduction

2. Review of Literature

1. Matenals and Methods
4. Results & Discussion
5. Summary

6. Bibliography

Learning outcomes:
1. Will develop skills to plan and conduct investigational work: gain practical knowledge,

think scientifically, writing research report.
2. Make them able to carry-oul small piece of research work, using knowledge and expertise

: W e
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