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Department : Biotechnology
Programme Name : M.Sc.

Academic Year : 2021-2022

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

Name of the Course

MBT 103T Plant and Animal Biotechnology

Sr. No.

MBT 104T Microbiology

MBT 106T Biostatistics

MBT 107L Biochemistry and Analytical Techniques
MBT 108L Microbiology

MBT 109L Plant and Animal Biotechnology

MBT 201 T Genetic Engineering

MBT 203T Bioinformatics

MBT 204T Genomics and Proteomics

MBT 205T Molecular Diagnostics

MBT 206T Research Methodology and Scientific Communication Skills

—_
(U

MBT 207T Environmental Biotechnology

[UEN

MBT 208T Human Genomics

U

MBT 209T Nanobiotechnology

U
S

MBT 301 T Bioprocess Engineering and Technology

Ul

MBT 302T Emerging Technologies

o)}

MBT 304T Bioentrepreneurship

[EEN
~

MBT 305T Intellectual Property Rights, Biosafety and Bioethics

U
(o0]

MBT 306T Project Proposal Preparation and Presentation

(U
O

[N [N = N Ul NN w ¢} [
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MBT 308T

o

MBT 309 T

MBT 310 T

N

MBT 311 T

w

MBT 312 T

~

MBT 313 T

MBT 314 T

o

MBT 316L

~

MBT 317 L

o]

MBT 401

[SCT I N I NCT I SCT I NCT I NCT I NCRR I NCR Y O Y
g { : g e s { : =S

Ne)

Microbial Technology
Animal Biotechnology

Computational Biology

Drug Discovery and Development

Vaccines

Protein Engineering

Medical Microbiology and Infection Biology

Laboratory VI: Bioprocess Engineering and Technology

Laboratory VII: Bioinformatics

Dissertation

Qb

Avrmes, Sa gt R
Head, Department of Biotechnology

T aniters ey, REmage (9.7.)

surn Ghacidas Vishwavidvalava. Bitasour (C G.)
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Syllabus
M.Se.Biotechnology
(2021-22)

Subjects ; Hours! Credits

I ode

Course
d week il
MBT101T ore -1 Biochemistry 03 3
MBT 102T | Core -2 Cell and Molecular Bio 03 3
MBT 103T Core -3 03 3
| MBT 104T Core 4 02 2
MBT 105T Core-5 02 2
LABT 1087 Core-6 03 3
MBT 107L
MBT 108L
| MBT 109L
otal
Code Subjects
opted
MBT 202T Core -2 Immunol 03 3
MBT 2037 Core -3 03 3
| MBT 204T Core-4 02 2
MBT 205T Core -5 02 2
2

METEET fooms | karek Mieodologyand Seieniie Communiabon | 07
| MBT 207T | Elective-1 = 2
| MBT208T | grective-t

MBT 2097 | grectv

| *MBT 2105 | Elective ediopnd
from SWAYAM portal (SWAYAM-
— BIOTECH-1)
Laboratory
MBT 211L Lab 01 Molecular Biology and Genetic Engincering 08 4
MBT 212 L Lab 02 ) Immunology ——— %

w

Code
| opted
MBT301T | Core-1
"MBT 302T | Core-2
MBT 2037 | Core-3

Critical Analysis of Classical Papers

"
MBT me —] ?ore4 ___ Bioentrepreneurship =i 02 | 2”__;
MBT 05T lcores; '| 1a o |, =*i. |
T e o |2

. MBT 07T Care -7 1 3

Research Seminar [ .02

' ()\Tt\ ,.tl‘u'\ A ?}: \ - 2 | 5
| (é‘h\f@r}{\\;&\ Qc« Wi w /%
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Department of Biotechnology, Gi o\

Course Objectives Student Learning Outcomes

1 he objectives of this course are 10 Students should be 2ble 10 gain

introduce studenis 1-the principles, fundamental knowledge in antmal snd
practices and spplicition of animal plant biotechnology and their applicitions.

biotechnology, plant tissue culture,
- plant und animal genomics, genetic

transformation and malecular breeding
’ of plants and animals. >

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Lnit V
Molecular mappin
and marker assiste

selection
& lectures

\\5:' ' (-
hy b
i 't lll . l"l ol 7

.. Recommendod Textbooks and References: *
L _I Chawls,H.S.(2000) Jntroductionto Plant Biotechnology Enficld NH:Science.

2 Razdan M K. (2003).IntroductiontoPlant TissueCulture Enfield NH:Science.

3 Slater,A. Scott N.W.,& Fowler,M.R .(2008).PlantBiatechnology:anintroduction
toGeneticEngineering Oxford:OxfordUniversityPress.

4 Buchanan;B.B.,Gruissem, W.,&Jones,R.L.(2015).Biochemistry&Molecular
BiologyofPiants.Chichester, WestSussex-John Wiley&Sons.

5 Umeshn,S.(2013).PlantBiotechnology. TheEnergy AndResources.

6  Glick,B.R, &Pasternak J. 1.(2010). MolecularBiotechnology:Principlesand
Applications of Recombinant DNA. Washington, D.C.:ASMPress.

7. Brown,T.A(2006).GeneCloningandDNAAnalysis:anintroduction Oxford: ’
BlackwellPub,

8 Primrose, S B, & Twyman R.M.(2006).PrinciplesofGeneManipulationand
Genomics. Malden, MA: BlackwellPub.

9, Slater A Scott,N. W, &Fowler,M.R.(2003).PlantBiotechnolagy: TheGenetic
Manipulation of Plants. Oxford: Oxford UniversityPress,

10. Gordon,1.(2005).Reproductive Techniquesin FarmAnimals Oxford:
CABInternational.

11, Levine M.M.(2004) NewGenerationVaccinesNewYork:M. Dekker.

12, Pctner,R(2007).AnimalCellBiotechnology:MethodsandProtocols Totowa,
NJ: HumanaPress.

[ =mher—oaita s CourseObjectives Student Learning Outcomes
The objectives of this course are to Students should be able to:
H H introduce field of microbiology with . ldentify major  categories  of
special emphasis on microbial diversity, microorganisms and analyze their
Credits ’ moephology, physiclogy and nutrition; classification, diversity,andubiquity;
o methods for control of microbes andhost- - Identify and demonstrate structural,
u microbeinteractions, physiological, genetic similarities
and differences of major categories
ofmicroorganisms;
Identify and demonstrate how to
control microbialgrowth;
Demonstrate and evaluate interactions

between  microbes, hosts  and
Unit | ) Hiﬂorymdseopeofmaaobiology a beef

environment.
Microbial “ﬁabbc! Morphological,

nm' =
characterisfics - -

6 lectures Tt

Onit 1
Microbial dlvetsxty

9 lectures

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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unt 111 Sx

Control of iioorganisms. Artbiotics. antivaml, antifungal. sntimicroRial resietence
microorganisms 2 ‘
3 lectures

mqbial
P |

far ol o

Unit V
Host-microbes
interaction
Slechuss
| R el e S
Pelczar,M.J Reid RD cmox ) logy(5"ed.). New
York:McGraw-Hill.
2 m;umwmm,mw,gmnw.mmm
Prescott’s Microbiology. New York: McGraw-Hill.
3 Matthai, W_Berg,C.Y.,&Black J.G.(2005). Microbiology, Principlesand
Explorations Boston MA:John Wiley&Sons.
7, Student Learning
ObjectivesThe Sy
objective of this On completion of this course,
“ course is to give students should be able to:
gi » Understand how to sum-
c::ls conceptual exposure of arise statistical data;

2 statistics, error analysis, « Apply appropriate statistical
hypothesis testing, and tests based on an unders-
design of experiments in ‘tanding of study question,
biological systems type of study and type ofdata;

« Interpret results of statistical
tests and application in
biologicalsystems.

Introduc

tion

5 lectures

Q\‘/ Fon X

\\\\
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Unit 1l
Deseriptive
statistics,
Probability

and distribution
10 lectures

Unit 11 on of covariance and correlation, Corrélation
Correlation and icient from " ungrouped data  Spearson’s  Rank

ation Cocflicient, scatter and dot diagram, General Co
wion F regression coefficient, properties of Rem
analysis, Making assumption, Null and alternate hypothesis,
Statistical hypothesis m&dmm and two-tailed testing, d
hypothesis

10 lectures

Unit IV
Tests of

ificance
8 lectures

I!!l Recommended Textbooks and References: )
1. Jaype Brothers, (2011), Methods in Biostatistics for Medical Students and

Research Workers (English), 7thEdition

2. Norman T.J. Bailey, (1995), Statistical Methods in Biology, 3rd Edition,
Cambridge UniversityPress.

3. P. N. Arora end P. K. Malhan, (2006), Biostatistics, 2nd Edition, Himalaya
PublishingHouse.

4. Jerold Zar, Biostatistical Analysis, 4th Edition. PearsonEducation.

5. Biostatistics: a Foundation for Analysis in the Health Sciences, 7th Edition,
Wiley. ;

6. ML Samuels, JA Witmer (2003) Statistics for the Life Sciences, 3rd edition.

X W e
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Course Objectives
Theobjectiveafthislaboratorycourseis 10
introduce students to experiments in
biochemisiry, The qourseisdesigned

to teach students the utifity of set of
experimentz] methods in biochemistry
in a problem oriented manner.

Uiepertment of Biotechnology, GGV

Student Learing Cutcomes

On completion of this covrse, studenrs

should be able to:

* Toelaburate concepts ofbiochemisiry
with easy 1o runexperiments;

*  To familiarize with basiclaboratory
instruments and understand the
principle of measurements using
those instruments with experiments
inblochemistry.

X
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Depariment ot Biatechnology, GG
Course Objectves Student Learning Outcomes
Theohjectiveefihiclasboratory course 1§ . Swdenss should be able .
10 provide practical skills on basic +  Jeoime, charactenze andidentily

H i i common bacterinlorganisms;
i Determnine bacterial load ofdifferent
* samples;

«  Perform antimicrobial sensitivitytests;
{ ' «  Preserve bacterialcultures.

Recommended Textbooks and References:
l!!' 1 c.ppwcino.l.o..&wash.c.(zmsmmbwogmmommum.
Benjamin-Cummings PublishingCompany.
2 Oollins,C.H..Lyne,P.M..OnngeJM.,&hlkin!nmmJ.(zom).Colend
Lyme'sMicrobiologicalMethods(§"ed.) Amolds.
3 WM..&FM&A.&IM&?QM@M:MIMM.

@;f\v"*
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Denurtment of Biotechnology. GGV

” Course Objectives Student Learning Outcomes
Theobjectivesofihiscoursearetoprovide On completion of course. students shauld
hands<an training in basic experiments of be able 1o gain basic skills in plant and
plant and animalbiotechnology, animal biotechnology.

Syllabus 1

Plant Biotechnology :

4
5
6.
7.
B
9
10
1"
Syllabus
AnimalBiotechnology

NP AW N
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Depuniment < Biotechnology, GGV

Seinester Two

Course Objectives
The objectives of this course ure to teach
students with various appeoaches 10

conducting genetic engineering and theit
< EnGINGEINg i aeerivs
~ asin biotechnology industrics, Genetic

Credits engineering is a technology that hasbeen
e developed based on our fundamental

u understanding of the principles of

molecular biology and this is reflectedin

the contents of thiscourse.

Stucent Leamning Outcomes

Given the impact of genetic enginecting -
in modemn socety, the students should
be endowed with strong theoretical
knowledge of this technology. In
conjunction  with the practicals in
molecularbiology&gencticengineering,
the students should be able to takeup
biological research as well as placement in
the relevant biotech industry.

Unit |
_Introduction and
tools
forgeneticengi
neering
& lectures

Unit 11

Different types
of vectors

7 lectures

Uit Il
Different types

of PCR techniques
7 lectures

Unit IV
Genemanipulation
and protein-DNA

interaction
7 lectures

Unit V

Gene silencin
and genome editing
technologies S
13 lectures

W G @o:i\f'\ﬁ\)\ .\\‘_C“"\'

o

Courses Focus on Employability/Entrepreneurship/Skill Development
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Course Objectives Student Leamning Outcomes

Theobjectivesofthiscoursearetoprovide Student should be able to @
Bioinformati'cs theary and practical experience ofthe . Develop an understanding of basic

use of common computational tools and theory of these computationaltools;
Trmots databases which facilitate investigationof ~ +  Gain working knowledge of these

molecular biology und evolution-related computational tools andmethods;

3 " concepts. - Appreciate their relevance for
[ investigating

specificcontemporarybiologicalqgue
stions;

Critically analyse and interpretresults
of theirstudy.

\,S{j)p’v\ \Weig
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s of Bicles

Unit 1l

DNA sequince
analysis .

5 lectures

Unit I
Multiple sequence
analysis . _SEOQLUNGu
5 lectures )

Unit IV
Protein modelling

5 lectures

Unit v
Protein structure

rediction and
virtual library :
: = L dictio

1. LeskAM.(2002).IntroductiontoBioinformatics.Oxford:OxfordUniversityPress.

2 Mwm,D-W.(ZOOl).BJoM]bmada:sﬂummndGenochmlysuColdSpnng
Harbor, NY: Cold Spring Harbor LaboratoryPress.

i BmvmisA.D,&Oude.F,(ZMl).B!om[omaﬂmvmwmlGufdemthe
Analysis of Genes and Proteins. NewYork: Wiley-Interscience.

4. Pevsner,].(201 5).Mn[omadmudl-‘mmam!6womlcs. Hoboken,
NJ.:Wiley-Blackwell.

5. BW&M.(M)MN'&OMﬂmmJlMGD.NJ:Wilcvabs.

6 Lesk, wm)lnmmnwmmsmcrjrmmmmmwound
Genomics. Oxford: Oxford UniversityPress.

L!!' Recommended Textbooks and References:

LN
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-}_ﬁ_ Cou =z Qbjectives Student Learning Quicomes

Fheoizectivesofthiscourseistoprovi de Studentsshouldbeubletoacquircknowled

G— ictory knowledge cencerning ge and understanding of
_ 1ies, proteomics and thels . fundumentals of genomics and poecImics,
CAlions transeriptomics wnd metbolomics and

Credits 3 their spplications in various applied arcas

ol of biology.
EIy | ;
e tpronse O R
Basics of genomics .

3 lectres

Unit
Genome mappin W technique in
& lectures PPINg somatic cell hybridization, radiation hybrid maps, in siw hybridization,

comparative gene mapping.

Unit 111
Genome sequencin
3 lectures i 8

Unit IV
Comparative
genomics
5 lectures

Unit V

l_! .-' Recommended Textbooks and References:
1 MMB.,WMMBMB{M).
Principles of Gene Manipulation and Genomics. Malden, MA: Blackwell Pub,
2 Lkblep.cammmmmmuomimroo&ﬁmhcﬂm&m
Totowa, NJ: Hurmana Press.
3 Campbell A M., &Heyer,1.J(2003).DiscoveringGenomics, Proteomics,and
Bioinformatics. San Francisco: BenjaminCummings,

N4 w\gww
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B ‘w:&"{i Course Objectives Studnnt Learning OutcomesStudents
The objectives of this course arc 1o - whsuld be alde 10 understund various
— sitize students abouwt recent advances | facets of molecular procedures and
: moleculss blelogy wnd varics facets of hasics of geaomics, prseamics and

molecular medicine which bas potential 10 metsbolomics that could be employed in
profoundly alier many aspects of modern early diagnosis and prognosis of human’
medicine including pre- o post-natal diseases.

annlysis of genetic diseases and identifica-

tion of individuals predisposed to discase

ranging from common cold to cancer.

Unit |

Genome biology in
health and disease

4 jectures

Unit I
Genome: resolution,

detection & analysis
8 lectures

Unit 1l

Detection of
inherited diseases
8 lectures

I!!I Recommended Textbooks and References:
1. Campbell AM., &Heyer,1. ).(2006).DiscoveringGenomics,Proteomics,
and Bioinformatics. San Francisco: BenjaminCummings. -
2 Brookes,R.J(2009).Genetics:Analysis&Principles New York. NY MoeGraw-Hiil.

W

Q)
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Department of o cchnology. GGV
1 (ieloB R Pasternok 21 &aten C L0101 Maleculor Siotechnology:
PrinciplesandApplicationsofRevombinantNA, Warhington, DC :ASMPress,
! QN + nlem:m,WB..&l'smgalis.ﬂ.J.i:'ll0).Molm‘u-'urbi¢;gr:osrks.]adhc(’hnuui
Laboratorion. Towowi NJ: HumanaPress,

— Course Objectives ; Student Learning Outcomes
The objectives of this course ure 10 Students should be able 1.
givebackgroundonhistoryofscience, ¢ Understand history and methodojogies
emphasizing methodologies used to of scientific research, applying theseto
do research, useframeworkofthese recent publishedpapers;
methodologies for understanding effective - Understand and practice scientific
lab practices and scientificcommunication reading, writing andpresentations;
and appreciate scientificethics. « Apprecise scientific ethics through

s - casestudies.
tion Skills
e

L

Unit |

Historyofscienceand

sciencemethodologies

8 lectures

Unit Il

Preparation for

research

2 lectures

Unét 1l

Process of

communication

5 lectures

Unit IV

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Department of Biotachmology, GGV
This course aims to introducs On complztion of course, stadents
- fundamentals of Environmental willbaabletoundersaanduseofasic
m.mme microological molecular and amaiyncal
10fecnno Og‘y IjOr STeupsecrode Zanisms- methods, which are exensively used in
tools in biotechnology and their most emvironmental biotechnology.
Credits important environmental applications.
o The ecvironmental appiications of
u biotechnology will be presenrad m detall
and will be supportd by sxanplas Fom
the mtional and intermational literature.
Unt | Introduction to smvironment. Polution-awr, water. soil. noise; pollution indicators;
Introduction to imate chanze. Blodrversiy and is consenanon. bio zsochemical cycles, microbial
environment ecalozy. )
8 fectures
Unt il
Waste
Management
8 lectures
Unz HI
Bioremediation
8 lectures
Unt IV
Biotechnology
and agriculture
11 lectures
UnzV
Biofuels
8 lectures

LL]

Recommended Textbooks and References:

1 GMEvansand) C Furlon=(2003) EnvironmentalBiotechnology: Theory

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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Deparmment of Biotechnology. GGV
I_! !I Recommended Tu!books and Rekm ) o '

1 RajagopalVadivambal DigvirS Jayas (2013) Bio-Imaging-Principles, Technigues,
and Applications. ISBN 9781466593671 -CAT=K20618.

2 AlbertoDiaspro. MarcA M J vanZandvoort (2016) Super-ResolutionImagingin
Biomedicine. ISBN 9781482244342 -CATHRI3483.

i TafesDouglas Roth Jurgen(Eds ).(2012).Cellimaging TechniguesMethodsand
Protocols. ISBNO78-1-62703-056-2.

(Credits 2)

Unit I: Studying human chromosomes

TUnit IV: Organization of the Human Genome

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Recommended Textbools and References:

» Human Molecular Genstics By Tom Strachan and Andrew Raad
o Brown TA Genomes 2nd editon Onford: Wikey-Liss; 2002 Chapter 1, The Human Genome.
Avwailable fom: https:'www ncbi nim neh govbooks NBE2 1134/
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Course Objectives Student Leaming Outcomes
The course amms at providing a genenland O successfl completion of this course,
troad introducton to muit-disaptinary studants should be able to desaribe basic

. feld of nanotachnology. It will famulianze  science behind the propernes of matenals
L el
c of microelectromics behind advanced expermental and

Y and mecromechanics with the bottom- conputationa] technigues for studying
3 1w approach of chemistry/beochemistry. 1als.
2 development that is creating new and
andrechnologies Thecoursewillalsogive
an msight ingo conplats systems where
nanotechnolozy can be used to mprove
our sverydniife
Unit | Inmoduction to Nanobiotechnology. mwmaﬂ“
Introductionto ramopmrenal wt o cases. Celiular Nanostmucrares.
nanobiotechnology 1 £
Untt Il
Nano - films
Unit Il

Nano - particles

Unit IV
Applications
Of nano-
particles

Unit V

l\ano—toxu'ltv Nano-tomicity. Introduction to Safety of manopmtenials, Basics of mnotoxicry, Models

5 lectures and assays for Nanotomicity assessment; Fate of nanomaterials in different stratas of
emvironment; Ecotoxicity models and assays.

. . Recommended Textbooks and References:

l_ _,I 1. GezoDecher, Joseph B. Schlenoff (2003): Multilayer Thin Films: Sequential Assembly
ofNanoconpositeMaterials, Wiley- VCHVedasGmbH&Co KGad

DavidS Goodsell (2004).BionanotecknologyLessonsfromNature, Wiley-Liss
NeehnaH Malsch(2005) BiomedicalNanotechnology, CRCPress

GrezT Hemunson (2013) Bioconjugate Technigues.(3rdEdition): Elsevier
RecenfreviewpapersintheareaofNanomedicine.

s W pa

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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W
Subjects Hours/ Hours! | Credits
semester | week
MBT 301 | Core -1 ring and a8 03 3
-
MBT 302T | Core -2 32 02 2
MBT 303T | Core -3 Critical Analysis of Classical 32 0z 2
Papers ;
MBT 304T | Core-4 P 32 02 2
MBT 305T | core -5 I 42 02 2
MBT 307T | Core-7 Research Seminar a2 02 2
MBT 308T | Elective 48 03 3
“T"BT 309 | gjactive
T 5 oo |
.':fBT 313 Elective
VBT 574 | cioore | MeMERIMICEORIOGY SR |
*MBT Elective MOOCSs course to be
315T selected/opted from SWAYAM
portal (SWAYAM-BIOTECH-TL
Laboratory
MBT 316L Lab 01 128 08 4
gy
MBT 317 L 64 04 2
480 30 24
& E 7'\_:‘. . ,Ti"’r-&_
Code Subjects Hours/ Hours/ | Credits
opted semester | weok
512 32 22
Total 94

*M.Sc. Biotechnology students will select Massive Open Online Course (MOOCs)-SWAYAM course
in the 11 and 111 semester available at http://ugemoocs.inflibnet.ac.in/courses.php in consultation with

Coordinator.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)



Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight

Admin
Highlight


giE R

i 2009 5 25 v vk i vt

BFR, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
{AContral Unierst Estalishd by dhe Contral Enivrsites A 2699 Yo 25 f 109
Koni, Bilaspur - 495009 (C.G.)

EEEENESSENRRREN  Course Objectves

The objectives of this course are 10 educate

about the fundamental concepts
bivprocess technology and its related
nglne enng applications, thus peeparing them to meet

the challenges of the new and emergi
Technology areas ofblo';hno'm industry. h
Credits

]

"~

Unit |

Basic principles
of biochemical
engineering
A eclures

Student Learning Outcomes

Students should be adle 1o
Apprecs of mi
from industrial comtext;

« Carry out stobkchiometric calculations
and specify models of theingrowth;
Give an account of design and
operations of varioas fermenters;
Present unit operativas together with
the fundumental principles for basic
methods in production technique for
bio-based products;

« Calculate yleld and production rates in
a biological production process, and
also interpret data;

+ Calculate the peed for oxygenand
oxygen transfer;

« Critically analyze any bloprocess fram
market point of view,

Give an account of impartant
microblakenzymatic industrial
processes in food and fuelindustry,

ruansins

Unit it
Stoichiometry and
models of microbial

gt

Edemental batanoe equations; metabolic cou,
wnsaructured models of macrobial growth; s

Unit It
Bioreactor design
and analysis

8 lectures

Unt Iy
Downstream
processing and

gmdnd recovery

Unitv
Fermentation
economics
4 fectures

Unit Vi
Appliu&zns l:t
enzyme technol
in food processing

Courses Focus on Employability/Entrepreneurship/Skill De

velopment Criteria - 1 (1.1.3)
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I Course Objectives Student Learning Outcomes
This course is broad-based in nature Students should be to learn history,
1 encompassingseveralnewtechnologies theoretical basis and basic understanding
that current experimental researchers of latest technologies in area of
S areemployingtoprobecomplexsystem biotechnology. They should also be able
biologyquestionsinlife-sciences. The to learn about various applications of
Credits objectivesofthiscoursearetoteachbasics of thesetechnologies. Thestudentsmayalso
et the new principles to students so as to learn one application in depth through an
| 2 I appreciate current-day research tool-kit assignment and/orseminar,
better.
Unit |
Opﬁcal microscopy irkfield: Phase Contrast: Differential Interterence Contrast: fluarescence |
methods :
8 lectures
Unit Il
Mass spectroscopy
4 lectures
Unit 11l
Systems biology
3 lectures
Unit IV
Structural biology
3 lectures
Unit VvV
CRISPR-CAS
6 lectures
Unit Vi Introduction to nanobodies,
Nanobodies
4 lectures

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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IS Course Objectives

neurship

Credits

]

Researchandbusinessbelongtogether
and both are needed. In a rapidly
developinglifescienceindustry, there

is an urgent need for people who
combine business knowledge withthe
understanding of science & technology.
Bio-entrepreneurship, an interdisciplinary
course, revolves around the central theme
of how to manage and develop life science
companies and projects, Theobjectives

of this course are to teach students
about concepts of entrepreneurship
including identifying a winningbusiness
opportunity, gathering funding and
launching a business, growing and
nurturing the organization andharvesting
the rewards.

Student Learning Outcomes
Students should be able to gain
entreprencurial  skills, understand

the various operations involved in
venture creation, identify scope for
entrepreneurshipinbiosciencesand

utilize the schemes promoted through
knowledge centres and various agencies.
The knowledge pertaining to management
should also help students to be able 10
build up a strong network within the

Unit1

n the sub-industries of the bio-sector (e.g. pharmaceuticals vs. Industri

T

Unit Il
‘
8

Unit IV

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - I (1.1.3)
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I Couce Ooecives

The objectives of this course are:

To provide basic knowledge on
imtelloctual property rights and their
implications in biological researchand
product development;

To become familiar withindia's

IPR Policy;

To lean biosafety and risk assessment
of products derived from biotechnolo-
gy ond regulation of sech products;
To become familiar with ethical issues
in blologlcal research. This course
will focus on conseguences of

Student Leaming

Qutcomes On completion

of this course, students

shoull be able to:
Undessiand the rationale for and
against [PR and especiallypatents;
Understand why India has adopted
an [PR Policy and be familiar with
beoad outline of patent regulutions;
Understand  different  types  of
intellectusal property rights in general
and protection of products derived
from biotechnology research and
issues related 0 application snd

bladning patents

biomedical research technologi h
s cloning of whole organisms, genetic
modifications, DNA testing.

Galn knowledge of biosafety and
risk assessment of productsderived
from recombinant DNA research
ardd  environmental relesse  of
genetically modified organisms,
national and internarional regulations;
Understand ethical aspects related to
hiological, biomedical, health care and
biotechnodogy research.

Unat i

IntroductiontoIPR
5 lectures

Unit It

Patenting
5 lectures

Unit IV
National and
international

§ lectures

Une VvV

Bioethics
5 lectures

Courses Focus on Employability/Entrepreneurship/Skill Development 1(1.1.3)
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1ne purpose of this course is to help stu- Students should be able to demonstrate

H dents organize ideas, material and objec- the following abilities:
tives for their dissertation and to begin de- + Formulate a scientific question;
g OpOS velopment of communication skillsandto  +  Present scientific approach to solve
: prepare the students to present their topic the problem;
of research and explain its importance to +  Interpret, discuss and communicate
I esentahon their fellow classmates and teachers, scientific results in written form;
Credits + Gain experience in writing ascientific
i proposal;
u - Learn how to present and explain
their research findings to the
audience effectively,

Syllabus

At the end of their

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)



Admin
Highlight

Admin
Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight

Highlight


TiE Reaffnea

freier 3fWPRR 2000 T 25§ Siviy vits S Rvdto)

BFR, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A Central Universy stablied by te Contrl Tuivenites At 2699 Vo 15 of 1009)
Koni, Bilaspur - 495009 (C.G.)

Bl 0 Course Objectives Student Learning Outcomes

The objectives of this laboratory course Students should be able to:
0 provide hands-on training to - Investigate, design and conduct
students in upstream and downstream experiments, analyze and interpret

BiO EI'OCCSS unit operations, data, and apply the laboratory skills
to solve complex bioprocess

engineering problems;
TQChl‘lOlogy Apply skills and knowledge gained will
be useful in solving problems typical of

Credits bio industries and research.

A

Syllabus

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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— Course Objectives Student Learning Outcomes

The aim of this course is to provide On completion of this course,

| training in bioinformatic students should be able to:
o 8 methods including accessing major public Describe contents and properties of
VII: Blomfor' sequence databases, use of different most important bioinformatics
1 computational tools to find sequences, databases;
matlcs analysis of protein and nucleic acid « Perform text- and sequence-based
Credits sequences by various software packages, searches and analyze and discuss
results in light of molecular biological
2 E knowledge:
+ Explain major steps in pairwise and

multiple sequence alignment, explain
principle and execute pairwise
sequence alignment by dynamic
programming:

Predict secondary and tertiary
structures of protein sequences.

Syllabus

k, Entrez, Swissprot/

protein
4 U

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Semester Four

IS Course Objectives

Credits

(2
b

(Semester 111: 4 Credits;
Semester IV: 20 Credits)

The objectives of this course are to
prepare the students to adapt to the
research environment and understand
how projectsare executed in aresearch
laboratory. It will alsoenablestudents to
learn practical aspects of research and
train students in the art of analysis and
thesis writing.

{L-é“’x 0\\*{1

N\

Student Learning Outcomes

Students should be able o learn how to
select and defend a topic of their research,
how to effectively plan, execute, evaluate
and discuss their experiments, Students
should be able to demonstrate considerable
improvement in the following areas:

In-depth knowledge of the chosen
area of research.
Capability to critically and

systematicallyintegrate knowledge
to identify issues that must be
addressed within framework of
specific thesis.

Competence in research design

and planning,

Capability to create, analyse and
criticallyevaluatedifferenttechnical
solutions.

Ability to conductresearch
independently,

Ability to perform analytical
techniques/experimentalmethods.
Project managementskills.

Report writingskills.

Problem solvingskills.
Communication and interpersonal
skills.

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)
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Recommended
Electives

Course Objectives
Theobjectivesofthiscoursearetoprovide
complete overview of state-of-art live-cell
imaging techniques using microscopes
currently available in literature. Live-
cell imaging techniques allow real-time
examination of almost every aspect of
cellular function under normal and
experimental conditions. With lve-cell
imaging experiments, main challenges
are 10 keep cells alive and healthy over a
period of time. The growing number of
live-cell imaging techniques means one
can obtain greater amoums ofinformation
without stressing outcells.

Student Learning Outcomes

On completion of this course, students
shallbeabletogainacompleteoverviewot
super-resolution field from fundamentals
to state-of-art methods andapplications

in biomedical research. The students shall
learn the comparative advantages and
disadvantages of each technique, covers
all key technigues in field of biomedical
science. The students shall also Jeamn how
10 use new tools to increase reselution in
sub-nanometer-scale images of living cells
und tissue. which leads to new information
about motecules, pathways and dynamics
and state-of-the-art examples of
anolications usinemicroscones

Unit il
Confocal laser
scanning microscopy
(CLS

3lectures

U 11
Spinning discconfocal

microscopy(SDCM)
2 lgctures

Unit IV
Light-sheet
fluorescence

microsco
(LSFM, or ggmﬂ
2 lectures

Unit v
Super-resolved
fluorescence
microscopy
8 lactures

illumimation source can be u mercury lamp,
: ore of interes

thinlivingoellsoverawldespectrumafii

Courses Focus on Employability/Entrepreneurship/Skill Development
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T VT wvpEmeves " v
The objective of this courss is to provide On completion of this course, the

with theoey and practical students are expecied to:
perience of essentials to aid for genomic, Deyelop an understanding of the
ic and metabolomics cowrses and basic theoey of these computational

drug design program, tools;
oo . Develop required database extraction,
u Imegration, coding for computational
tools and methods necessary for
all Omics;

+ Create hypothesis for investigating
specific conlemporary beological
questions, provide help to experiment
with or develop appropeiate tools;

+ Critically analyze and interpretresults
of their study with respect to whole
systems.

Unit |
Introduction to
comyuhtional biol
basics and biologi

databases
4 lectures

Unit1I
Pairwise and
:lllillﬁple sequence
ents
e

nit 11
Genome analysis
6 lactures

Unitvi
Structure-based
drug development

Unit Vil
Ligand-based drug
development

§ lectures

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I (1.1.3)
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This course will give a beoad overview of On completion of this course, students
research and development carried out in shoeld be able 10 wnderstand basics of
setup towards drugdiscovery, R&D In drug discovery and should be sble

to apply knowhedge gained in respective
Oelds of pharmaceutical industry.
Credits
m
Unit ) Identification of tanget or deug eads associmed wi

Targetidentification
and molecular
modelling

7 lectures

-

Unit It

Lead optimization

5 lectures

Unit 1
Sreecllinical

evelopment
5 lectures

Unit v

manufacturing
4 lectures

Unit v

d(:l. i.““ ial
es

lcties

unit VI
andamen?ﬁls of
regulato airs
ans:ll:io?thics

4 lectures

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I (1.1.3)
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_ WUUIDE VujoLuves TUUTI L LTSTINY WA NS
The aim of this course is to introduce On completion of this course, students

methods and strategies commonly used in  should be able to:
protein engineering, Analyse structure and construction of
proteins by computer-based methods;
_ . - Describe structure and classification
czdm of proteins;
2 + Analyse purity and stability of proteins
u and explain how to store them in
best way;
Explain how proteins can be usedfor
different industrial and academic
purposes such as structure
determination, organic synthesis and
drug design.

Unit |

Introduction to

grotein engineering
lectures

Protein engineering — definition, applications; Features or chara
that can be engineered (definition and methods of study) - affin

Unit 1l

Stability of protein
structure

5 lectures

Unit Il
Applications
5 tgczvres

Unit IV
Computational

e

UnitV

Case studies
1 lecture

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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WUUIBE ULJEGUVES Student Learning Outcomes
This course will provide students with Bythe end of this course, students
_ an overview of current developments in should be able to:
different areas of vaccines. + Understand fundamental concepts
Credits of human immune system and basic
e immunology:
u Differentiateandunderstandimmune
responses in relation to infection
and vaccination;
Understand requirement and designing
of difterent types ofvaccines;
Understand importance of
conventional and new emerging
vaccine technologies.
Unit |
Fundamentals of Innate
immune system
6 lectures
Unit 1 d
Immune response of
to infection
9 lectures :
5o ool i M
Unit 11l Vaccination and immune response; Adjuvants in Vaccination; Modulation of immune
Immune response responses: Induction of Thl and Th2 responses by using appropriate adjuvants and
to vaccination antigen delivery systems - Microbial adjuvants, Liposomal and Microparticles as delivery
8 lectures systems; Chemokines and cytokines; Role of soluble mediators in vaccination: (.
Unit IV
Vaccine types & design
3 lectures
= BE
Unit V
Vaccine technologies
4 lectures

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I (1.1.3)
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‘Medical
Microbiology

Totogy

Credits

2

Course Objectives

Studem Lsaming Outcomes

This course will provide a perspective On completion of this course, students

and exposure to medical aspects of should be able to;

bacteriology, virology, mycology, Compare und contrast different

parasitology and infectious discases along microbial disenses, mcluding

with concepes of symptoms, pathogenesis, properties of different types of patho-

ransmission, prophylaxis and control, gens, and mechanisms of pathogenesis;

a conceptual understunding af host — Summuarize role of host in infections

pathogen interactions using well charac- discase, lndudlumnlbanullo

terized systems as examples, The studest infection, innate and acg

shaould have n good grasp of disease i P o mfecti

causing microbes and their interactions and inflammation:

with host, Compare and coatrast experimental
approaches for identifying virulence
wenes sad advantspes/disadvantages of
each approach for specificpathogens.

Unith
Viral diseases

7 lectures

microflora (microbiome) of bhumean body and s role — Skin, mouth
tory tract, intestinal tract, wogenital tract; Pathogenesis and virulence fi
ch's postulates, Adherence and -invasion, Toxins, Enzymes, Antiphago

Antigenic heterogeneity, lron acquisition; Bacillus anthrocts, Clostridium
rebucterium diptherice; E, coli, Vibrio choleras, Hellcobucter prylort, Salme
and paratyphi, Shigella dysenterine Listeria mmmocytogenes, Myo
Rickettsial diseases; Haemophrilus influenzae, Bordefella pertussis, Bmcdhsh.

and Staphylococeal infections; Antibacteral chemothernpy
otics) « Inhibition ofcell wall syubeux inhibition of ce
metabolites, [

'

bikungunya, Zika, Chandipura; Antiviral chemotherapy and Viral vaccines; Nucleotide
d nucleoside analogs, Reverse tramscriptase inhibitor, protease mhibitor, fusion
ibitor efe., Inserferons, Killed and attenuated vaccines.

Unit 11

Fungal and
protozoan infections

7 lectures

Ut IV

Sexually transmitted
diseases and
congenital infections

A keclurms

-\
15 of Mycoses {with specific example of causatlve fungl) - Superficial, Cusancous,
cous; Types of Mycoses {with specific example of causative fungi) - Endems

v

Unit v
Host-pathogen
interaction

B lectures

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - I (1.1.3)
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Course: Animal Biotechnology

Course Code: MBT 309T
Course Credit: 3

e

Unit 11

Ft

Suggested Readings

1. Culture of Animal Cells: Freshney

2. Animal Cell Culture: John RW Masters

3. Animal Cell Culture Techniques: Martin Clynes

4. Transgenic Animals: Generation and Use: Louis-Marie Houdebine

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - I (1.1.3)
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