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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 ¢} [

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




gRiE Reaffaea

b aftPrm 2000 % 25 3 vl vkl B Refton)

o, R - 495009 (B971.)

Guru Ghasidas Vishwavidyalaya
(A Contral University Establishod by e Contral Tnivensities Act 2099 Yo 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

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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; Course Objectives Student Learning Outcomes
1 be objectives of this course are 10 Sudents should be 2ble 10 gain
introduce studenis 1-the principles, fundamental knowledge in antmal snd
practices and spplicition of animal plant hiotechnology and their applications

biotechnology, plant tissue culture,

- plant and animal genomics, genetic
transformation and malecular breeding
of plants and animals.

Plant tissue culture: totipotency; medis preparation — mutrients and plant hormones;
Plant tissue culture sterilization techniques; organogenesis; Somatic embryogenesis; establishment of cultures -
andanimalcellculture  callus culture, cell suspension culture, spplications of tissue culture-micropropagation;
0 lectures somaclonal variation; androgenesis and its applications in genetics and plant beeeding;
germplasm condervation and cryopreservation; synthetic seed production; protoplast culture
and somatic hybridization:- methods and applications; cybrids; plant cell cultures for
secondary metabolite peoduction.

Animal cell culture: brief history of animal cell culture; cell culture media and reagents;
culture of mammalian cells, primary culture, secondary culture, continuous cell lines,
suspension cultures; application of animal cell culture for in vitre testing of drugs, testing of
toxicity of environmental pollutants, production of human and animal viral vaccines and

pharmaccutical proteins.
Unt § Genetic engineering: Agrobacterium-plant interaction;virulence;Ti and Ri plasmids; opines
Plant genetic and their significance; T-DNA transfer; disarmed Ti plasmid; Genetic transformation -
mmpulahon Agrobacterium-mediated gene delivery; cointegrate and binary vectors and their utility; direct
10 lechures gene transfer - PEG-mediated, electroporation, particle bombardment and alternative methods;

screenable and selectable markers; characterization of transgenics; chloroplast transformation;
marker-free methodologies; production of industrial enzymes and pharmaceatically important

compounds.
Untt 1l Animal reproductive biotechnology: structure of sperms and ovum; cryopreservation of
roductive sperms and ova of livestock; artificinl insemination; super ovulation, embeyo recovery and in
mh:ﬁogy and  viro fertilization; culture of embeyos; eryopreservation of embryos; embryo transfer
'mnology technology; transgeaic manipulation of animal embryos; applications of transgenic animal
8 lectures technology; animal cloning - basic concept, cloning for conservation endangered species;

Vaccinology: introduction to the concept of vaccines, conventional methods of animal vaceine
production, recombinant spproaches to vaccine production.

Unit v . Overview of geaomics — definition, complexity and classification; need for genomics level
Plant an.d animal anulysis; methods of analyzing genome ut various levels — DNA, RNA, protein, metabolites
genomics and phenotype; genome projects and boinformatics resources for genome research —
4 lectures databases; overview of forward and reverse genctics for sssigning function for genes.

«\\\\v)
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Linit V Molecular minp pine and marker assisted Jlon. Molecular mathers - hybridization wmd "
.\iolecular mappin based "“:fk;““ RFL ?'. I{APD.‘ STS, SSR, ATLE. SNP murkers; DNA fingerprinting-prineiples
3% and applications: introduction 10 mappiag of genesOTLs  marker-assisted selection
and marker assiste ; Sl S " ;
. strategies for introducing genes of biotic and abicaic swress resistance in plams.
selection :

£ lectures

. . Recommended Texibooks and References:
L _' 1 Chawls,H.S.(2000) ntroductionto 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).PlantBiotechnolagy:anintroduction
toGeneticEngineering Oxford:OxfordUniversityPress.

4 Buchanan;B.B. Gruissem,W.,&Jones,R.L.(2015).Biochemistry&Molecular
BiologyofPlants.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,

T Bmwu,fl‘.A.(iON).GeneClonbtgandDNMnab's&ﬂnlnunducuon.Oxfml: v
BlackwellPub,

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

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

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

11, Levine, M M.(2004) NewGenerationVaccinesNew York:M.Dekker.

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

I CourseObjectives Student Leaming Outcomes
The objectives of this course are to Students should be able to:
MM introduce ficld of microbiology with . Identify major  categories  of
R A 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 microbislgrowth;
Demonstrate and evaluate interactions
between  microbes, hosts  and
environment.

Unit | History and soope-of microbiology, @ belef idea of microbial diversity, Principles of .~
Microbial classification of microbes: Morphological, metabolic and molecular criteria. for the
characterisfics - classification..” ' F

6 lectures .8

Unt 1} Ultra  strecture and ;:lassiﬂcaﬁon of bocteria, fungi, algae and virus, exncmophilcsl

Microbial diversity Biotechnological potentia) of microbes, Growth and nutrition of becteria, bacterinl growth
9 lectures curve, bacterial culture methods (isolation, purification, enrichment technigues and
maintenance and enumeration), mode of nutrition

‘ PN
| ' X ey

s
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ust i Sterilizatlon, disinfection nd .muscps.:—;: sical and hemical methods far coptral of
Control of miwroorganisms. Antibiotics. antiviral, amifungul, artimicrabial resistsnce
microorganisms :
3 lectures
Unt IV bial Microbial genetics: modes of genctic exchange in microbe, transformation, transduction.
Mlﬂ'o_ 1a conjugation, evolutionary significance,
Unt vV Hw_m z . 2,4 1 g . .

i crobes " en interaction, ecological impact of microbes; symbiasis, microbes and nutrient
m. la.o cydss;.mncrobul communication system; bacterial quorum sensing, microbial fisel cells,
W-!ntq'achon prebiotics and probiotics, industrial and environmental application of microbes

'_I!_' Recommended Textbooks and References:
1 Pelezar,M.J Reid RD.,&Chan E.C.(2001) Microbiology(5"ed.). New
York:McGraw-Hill, -
2 Willey,J. M., Sherwood, L., Woolvertan,C.J. Prescott, L.M., & Willey, . M.(2011).
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.

Course Student L:amlng
ObjectivesThe o . .
obiective of thi On completion of this course,
jective of this
: . students should be able to:
course 1s to give
*» Understand how to sum-
SRREApH] SXpORNS 0f arise statistical data;
aahsucs.-amr.anal) 5 » 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.
Unti - Types of biological data (ordinal scale, nominial scale, continuous and discrete logical
Introduc systems data), frequency distribution and graphical repeeseatations (bar graph,
tion histogram, box plot and frequency polygon), cumulative frequency distribution,
5 lectures populations; samples, simple random, stratified and systematic sampling.

N Fn X

n
S
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Unit 1l Measures of Location. Properties of Arthmetic Mean, median, mode, runge,
l)CSCl'ii)ﬁVC Properties of the Variarce and Standard Deviatlon, Coetlicient of Vanation, Grouped
statistics. Datn, Graphic Methods, Obtnining Descriptive Statistics on the Computer, Case study.

Frad Introduction to probebility and laws of probebility, Random Events, Fyens-
Probahlhty exhaustive, Mutually exclusive and equally likedy (with simple exercises), Definition
and distribution and properties of bingmial distribution, Poisson distribution and normaldisuibusion
10 lectures .

Unit 1l Corrclation, - Covariance, calculation of covariance and correlation, Corrélation
Correlation and coefficient from ungrouped dats  Spearson's Rank
o Correlation Coefficient, scatter and dot diagram, General Concepts of regression,
regression Fitting Regression Lines, regression coefficient, properties of Re; ion Coeffici
. 3 4 gression Cocthicients,
analysis, Standard eror of estimate. Making assumption, Null and alternate hypothesis, error in
Statistical hypothesis testing, confidence interval, one-tailed and two-tailed testing, decision
hypothesis making.
10 lectures .
Unit IV Steps in testing statistical significance, selection and putation of test of
Tests of signifi and interpretation of results; Sampling distribution of mean and standard
RIS error, Large sample tests (test for an assumed mean and cquality of two population
significance means with known S.D,), z-test; Small sample tests (t-test for an assumed mean and
8 lectures equality of means of two populations when ple observations are independent);
parametric and Non parametric tests (Mann-Whitney test), palied and unpaired t-test,
chi square test,
Unt V Introduction to study designs: Longitudinal, cross-sectional, retrospective and
Erperimental prospective study, Principles of experimental designs, Randomized block, and Simple
3 factorial designs, Analysis of variance (ANOVA) and its use in analysis of Randomized
designs block Design, introduction to meta-analysis and systematic reviews, ethics in statistics.
Blectures

|_.. 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 l.hc Health Sciences, Tth Edition,
Wiley. 7

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

A .
@:’\\{\'\? \\vg Lol
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s
Laboratory I

Biochemis

& Analytical
Techriques

Credits

A

Student Leaming Outconres

On completion of this Muw‘r«c, studenss

should be able to:
‘To elaburate concepts ofbiochemisiry
with easy 1o runexperiments;
To familiarize with basiclaboratory
instruments and understand the
principle of measurements using
those instruments with experiments
inblochemistry.

1o
introduce students to experiments in
biochermisiry, The qourseisdesigned
to teach students the utility of set of
experimentzl methods in biochemistry
in a problem oriented manner.

1. To determine an unknown protein concentration by plotting a standard graph of BSA using UV-Vis
Spectrophotometer and validating the Beer- Larrrbert's Law,
2. Titration of Amino Acids and separation of-aliphatic, aromatic and polar amino acids by thin layer
chromatography.
3. Purification and characterization of an enzyme from a microbial source.
a) Preparation of cell-free lysates
b) Ammonium sulfate precipitation
¢) lon-exchange Chromutography
d) Gel Filtration
¢) Affinity Chromatography
f) Dialysis of the purified protein solution against 60% glycerol as a dem:
) Generating  Purification Table '
i) Enzyme Kinetic Parameters: Km, Vmax and Kcat.
6. Identification of an unknown sample as DNA, RNA or protein using available laboratory tools.
(Optional Experiments)
7. Biophysical methods (Circular Dichroism Spectroscopy, Fluorescence Spectroscopy).
8. Determination of mass of small molecules and fragm ion patterns by Mass spectrometry.

of storage meth
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w Course Objectves Student Learning Oulcomes

Theohjectiveofthisishoralory course 18 Suudenss should be able

Labotamyll: 10 provide practical skills on basic +  Jsoipte, charactenize andidentily
. LS microbiologicaitechniques. common bacterinlorganisms;
MlCIObIOIm. +  Determine bacterial load ofdifferent
’ * samples;
Crecats . «  Perform antimicrobial sensitivitytests;
’ *+  Preserve bacterialcultures,

A

Syllabus ’ 1 Sterilization, disinfection and safety in miq'obiologialiabotatory.
2 Preparation of media for cultivationofbacteria.
3. Isolationofbacteriainpureculturchystreakplatemethod.
4 Smdyofooluu)mdngﬁchsadaiﬁicso&meoanmbaﬂaia:
Bacillus, E. coli, Staphylococcus, Streptococcus, etc »
Preparation of bacierial smear andGram'sstuining.
Enumersation of bacteria: standard platecount.
Antimicrobial sensitivity test and demonstration ofdrugresistance.
Mainwnmceofslockadlms:slmmbsﬂmal)ttmlmkcuhmcs
9, Determination of phenol co-efficient ofantimicrobialagents,
10 Ducmimlbno!MinimumlnhihiloryConoenuuion(MlC)
1. Isolation and identification of bacteria fromsoiliwater sumples.

o~ o ;

I' Recommended Textbooks and References:
L _I 1 Ct.ppuochoJ.G..&sth.C.(ZOIG)Mkmbtologr.al.abomtoryMaml.
Benjamin-Cummings PublishingCompany.
2 Collins,C.H..Lyne,PM..GnngcJM.,&FulkinhmlllJ.(zom).Comnsand
thbhlogkuluethoiﬂs“ed.)mm
3 leefM..&Fotbes.BA.Baﬂey&Scau‘sDiagnwﬁchmblokw.

(N 5
@\\\\‘}o QY

1\

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



Admin
Highlight


TiE Raffnea

e sl 2006 % 25 ¥ S vty o4 fedto)

F, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
A Contrel Uniersit Establishd by e ontra Eivnites At 2609 Yo. 25 of 009

Koni, Bilaspur - 495009 (C.G.)

Denuntment of Biotechnolc

Course Objectives
Theobjectivesofihiscoursearetoprovide

plant and animaibiotechnology.

.I_:lant

hands<on training in basic experiments of

py. GGV

Student Learning Outcomes

Om completion of course. students shauld
be able 10 gain basic skills in plant and
animal biotecknology.

Plant Biotechnology

R

o

10

1"

Pmpuewhnunediwuhvﬁomsmlmwtsfaplmmsmulm
Preparcexplantsof Vallerianawallichiiforinoculati conditions,
Auqﬂnﬂwmdmmsmplm(bammmmonmm)

Isolate plant protoplast by enzymatic and mechanical methods and atiempt fusion
by PEG (availablematerial).

CultureAgrobacteriumtumefaciensand i lonofanydi ies.

" 4

GenerateanRAPDandISSRprofileofEremuruspersicusandVallerianawallichii,
PreparckaryotypesandstudythemorpbologyofsomaticchromosomescfAlliumeepa,
Asativum,A tuberosumandcomparethemonthebasisofkaryotypes.
Pollenmothercellmeiosisandrecombinntionindexofselectspecies

(oncachiasmate, and the other chiasmate) and correlate with generation of variation.
Undertake plant genomic DNA isolation by CTAB method and its quantitation by
visual as well as spectrophotometericmethods.
PerformPCRamplificationof'n'numberofgenatypesofaspeciesforstudyingthe
geneticvariationamongtheindividuslsofaspeciesusingrandomgeimers,

Study genetic fingerprinting profiles of plants and calculate polymorphic
informationcontent,

Syllabus
AnimalBiotechnology

N AN

Counteellsofananimaltissueandchecktheirviability.

Prepare culture media with various supplements for plant and animaltissucculture,
Prepare single oell suspension from spl dthymus.

Monitor and measure doubling time ofanimaleells.

Chromosome preparafions from ewlured animaloells,

Isolate DNA from animal tissue bySDSmethod.

Attempt animal cell fusion usingPEG.

b

AN

g
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Semmester Two

AT UM Covc Obicives

Credits

]

Stucent Leamning Outcomes
Given the impsact of genetic enginecring -
in maxdern

The objectives of this course ure to teach
students with various appeoaches 10
; oonducung genetic engineering and their
= lcanonsmbmlogtcalrcswchss“ell
asin biotechnology industrics. Genetic
engineering is a technology that basbeen

society, the students should
be endowed with strong theoretical
knowledge of this technology. In
conjunction  with the practicals in
molecularbiology&gencticengineering,

developed based on our fundamental the students should be able to takeup
understanding of the principles of biological research as well as placement in
molecular biology and this is reflectedin ~  the relevant biotech industry.

the contents of thiscourse.

Unit |

Introduction and
tools
forgeneticengi

neering
§ lectures

Restriction endonucleases and methylases; DNA  ligase, Klenow enzyme, T4 DNA
polymerase, polynucleotide kinase, alkaline phosphatase; cohesive and blunt end ligation;
linkers; adaptors; homopolymeric tailihg; labeling of DNA: nick translation, random priming,
radioactive and non-radicactive probes, hybridization techniques: northern, southem, south-
western and far-western and colony hybridization, fluorescence in situ hybridization.

Unit It
Different types

of vectors
7 lectures

Plasmids; Bacteriophages, MI3 mp vectors; PUC19 and Bluecscript vectors, Phagemids;
Lambda vectors; Insertion and Replacement vectors; cosmids; Aftificial chromosome vectors
(YACs; BACs); Principles for maximizing gene expression, expression vectors; pMal; GST;

" pET-based vectors; Protein purification; His-tag; GST-tag; MBP-tag etc; Intein-based vectors;

Inclusion bodies; Mammalian expression and replicating vectors; Baculovirus and Pichia
vectors system, plant based vectors, Ti and Ri as vectors.

Unit i
Different types

of PCR techniques
7 lectures

Principles of PCR: primer design; fidelity of thermostable enzymes; DNA polymerases; types
of PCR - cloning of PCR products; T-vectors; proof reading enzymes; PCR based site specific
mutagenesis; PCR in molecular disgnostics: viral and bacterial detection; sequencing methods;
enzymatic DNA sequencing; chiemical sequencing of DNA; sutomated DNA sequencing;
RNA sequencing; chemical synthesis of oligonucleotides; mutation detection: SSCP, DGGE,
RFLP.

Unit IV
Genemanipulation
and protein-DNA

interaction
7 lectures

Insertion of foreign DNA into host cells; transformation, electroporation, transfection;
construction of libearies; isolation of mRNA and total RNA; reverse transcriptase and cONA
synthesis; cDNA and genomic libraries; construction of microarmays — genomic armays, cONA
arrays and oligo arrays; study of protein-DNA interactions: electrophoretic mobility shift
assay; DNasefootprinting; methyl interference assay, chromatin immunoprecipitation ; protein-

Unit V
Gene silencin
and genome editing

technologies
13 lectures

W'

protein interactions using yeast two-hybrid system; phuge display.

(:ien: silencing techniques; Micro RNA; construction of siRNA vectors; principle und
spplication of gene silencing; gene knockouts and gene therapy; Transgenics- gene

* “replacement; gene targeting; creation of transgenic and knockmut mice; disease model;

lmﬂxlu:non 1o genome editing by CRISPR-CAS.

o

Lo
\\\\ \LC"

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)



Admin
Highlight

Admin
Highlight


TiE Raffnea

b aftPrm 2000 % 25 3 vl vkl B Refton)

BF, RS - 495009 (B71.)

Guru Ghasidas Vishwavidyalaya
(A Contral University Establishod by e Contral Tnivensities Act 2099 Yo 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

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

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



Admin
Highlight


aRia R
Freeiburm iR 2000 % 25 ¥ Sovi vy B o)

PR, RFIGR - 495009 (B71.)

Guru Ghasidas Vishwavidyalaya
{ACentral Universy Establihed by the ContrlTnivenites At 2699 Yo 15 o 2009)
Koni, Bilaspur - 495009 (C.G.)

Bioinformatics basics

£ lectures

epa 1 of Biotechnologs, 1 W\

Biomformatic Computers in hiclog | medicing Introduction o Vals

and Linox sy
acid dawhe
Identificatinn

nd bas: commund

- Strectursl databases; biol

e concemsss Protein end aucleic

hackground for sequence anal} 5185

{ protein sequence from DNA sequence] ssarchung of dalabases

similar sequency; NCBIL: publicly available toafy resources EBi; résources on
web; database mining tools,

Unit 1

DNA sequénce
analysis

5 lectures

DNA sequence analysis: gene bank sequence. database; submitting DNA sequences o
databases and datshase searching; sequence alignments pairwise alignment techniques; motif
discovery and gene prediction; local structural variants of DNA, their relevance in molecular
level processes, and their identification; assembly of data from genome sequencing.

Unit Il

Multiple sequence
analysis :
5 lectures

Multiple sequence analysis; multiple sequence alignment; flexible sequence similarity
searching with the FASTA3 program package; use of CLUSTALW and CLUSTALX for
multiple sequence alignment; submitting DNA protein sequence to databases: where and how
to submit, SEQUIN, updating submitted sequences, methods of phylogenetic analysis,

Unit IV

Protein modelling

S lectures

Protein modelling: introduction; force field methods; energy, buried and exposed residucs;
side chains and neighbours; fixed regions; hydrogen bands; assigning secondary structures;
sequence alignment- methods, evaluation, scoring

Unit v

Protein structure
rediction and

virtual library

§ lectures

Protein structure prediction: protein folding and model generation; secondary structure
prediction; analyzing secondary structures; homology modelling: potential applications,
description, methodology, homelogous sequence identification; afign structures, align model
sequence; structure aided sequence techniques of structure prediction; structural profiles,
alignment algorithms, sequence based methods of structure prediction, significance analysis,
scoring techniques, protein function prediction; clements of in silico drug design; Virtusl
libeary

LT

Recommended Textbooks and References:

l;uk.A.M.(?t)Oz)JnmductionroBtolnfonnadcs.()xford:OxfordU niversityPress.

2 Monnt.D.W.(200|).Blolnfomada:SequencevndGenomsAnaUsi&ColdSpring
Harbor, NY: Cold Spring Harbor LaboratoryPress.

kS thevanis.A,D.,&Ouelk-nc.B.F.(ZOOl).BIo!nformaticsaPmctkalGutdetothe
Analysis of Genes and Proteins. NewYork: Wiley-Interscience,

4. Pevsner,].(201 S).Btolnfonmdcsand!’-‘uncuanawmmics. Hoboken,
NJ.:Wiley-Blackwell.

5 Bomm.l’.E..&Gu.J.(W)Mmmlmohhmatics.llobokcn.NJ:Wilcy-l.iss.

6 Lesk, A.M.(le)‘)Jntroductionwh'olelnSdence:Artﬁitccturr.}‘unction.and

Genomics. Oxford: Oxford UniversityPress.

N

@;\S{?\ w‘\/
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MR OB Co. - Objecives

Department of Biotechnology. GGV
Student Learning Outcomes
Studentsshouldbeubletoacquircknow led
gc and understanding of

ectivesofthiscourseisiorrovi de
‘fﬁ ictory knowledge cencening
sElE 1108, Froteomics and thelr
‘.j;mulium

Thee

fundumenials of genomics and poecInics,

transeri pramics wnd metsbolomics and

their applications in various applied areas
"of biology.

Brief overview of prokaryotic and cukaryotic genome organization. Extrachromasomal DNA:

Unit |

Basics of 8 enomics bacterial plasmids, mitochondria and chloroplast DNA

3 lechires

n Genetic and bb)sicnl maps; markers for genetic mapping; methods and u:dmiq:es. used for

w - . . . .

Gen e mappin geae mapping, physical mapping, linkage analysis, cytogenetic techniques, FISH technigue in

4 hd::: PPINg gene mapping, somatic cell hybridization, radiation hybrid maps, in sime hybridization,
comparative gene mapping. :

Unit 1l . Genome sequencing, methods for whole genome sequencing.Contig assembly, chromosome

Genome sequencing  walking and characterization of chromosomes, gene identification, pene annotation, forward

3 lectures and reverse genetics, Human Genome Project, genome sequencing projects for microbes,
plents and animals, accessing and retrieving genome project information from the web,

Una IV Identification and classification of organisms using molecular markers- 165 rRNA

Compantive typing/sequencing, SNPs; Transcriptome unalysis, gene ethics; genomics ns a tool for

genonﬁcs evolutionary studies, discase diagnosis and drug designing: Introduction to metabolomics,

5 lectures lipidomics, metagenoemics and systems biology.

Unit V Proteomics: Aims, strategies and challenges; proteomics technologies: 2D-PAGE, isoelectric

Proteomics focusing, mass spectrometry, MALDI-TOF, yeast 2-hybrid system, protcome databases,

& lechures protein chips and functional proteomics; protein-protein and protein-DNA Interactions, clinical

and biomedical applications of protcomics

LL]

Recommended Textbooks and References:

1 MMB.,WMWSB.}MS.B.(M).
Principles of Gene Manipulation and Genomics. Malden, MA: Blackwell Pub,

2 Ucbler.D.C.(2002).Inuodncdnnumtcomia:Toobfor(h¢NmBloon.
Totowa, NJ: Hurmana Press.

3 Campbell.A.M..&He)'s.l.J.(IOOS)MoangGenomio,Pmuancs,and
Bloinformatics. San Francisco: BenjaminCummings,

Vs

%
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5

Depastineat ol Biotechnolog: . ©.G Y

Course Objectves Sturdent Learning OutcomesStudents
The objectives of Uiis course arc 1o wr vhould be alde 10 understund various
sitize students about recent advance: poets of molecular procedures wnd

moleculss blology snd varicus facets of hasics of genomics, prseamics and
molecular medicine which has potential 10 metabolomics that could be employed in
profoundly alier many aspecis of modern early diagnosis and prognosis of human
medicine including pre- or post-natal diseases,

annlysis of genetic diseases and identifica-
tion of individuals predisposed to disease
ranging from common cold to cancer.

Unit | Central dogma of molecular biology; human identity; chromosomal abbreviations and
Genome biology in diseases; gene linked disorders; clinical variability and genetically determined adverse
health and disease reactions to drugs,

4 jectures

Unit |} PCR and s variants (Real-time; ARMS, Multiplex); In-situ hybridization; Fluarescence
Genome: moluﬁon’ in-sltu hybridization (FISH); Nucleic acid sequencing; Microarray; Molecular markers;
detection & analysis ~ iegnosic proteomics

8 lectures

Unit 111 Direct detection and identification of pathogenic organisms (culturable and unculturable)
Detection of Detection of inherited & lonal mechanism of unstable triplet repeats, familial
inherited diseases cancer syndromes.

8 lectures

Unit VI Detection of recognized genetic aberrations in clinical samples from cancer patients;
Molecular onm]ogy Predictive biomarkers for personalized onco-therapy of human diseases such as chronic
6 lectures myeloid leukemia, colon, breast, lung cancer and melanoma, targeted therapies

Unit VIl

Diagnostic
metabolomics, Quality
assurance and

control
4 lecture

Metabolite profile for biomarker detection in the body fluidstissues in various
metabolic disorders by using LCMS & NMR technological platforms. Quality
oversight; regulations and approved testing.

Ll

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

N ;
@(X’)\\\\\‘}D Ny
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Department of Brocchnelogy. GGV
(Glicl B R Pasternok 3.1 &F
PrinciplesandApplicationse)

men.C L(20101 Molecular Ziotechnology.
svombinantONA Warhington, DCASMPress
:

4 Coleman,W.B. & TsonpalicGG.).( 2010) Moloculartlisgnostics fortheClinical

Laboratprion. Towwi NJ: HumanaPress,

[ e R s Courge Objectives Student Learning Outcomes

The objectives of this course ure 10 Students should be able to:
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 sclentificethics. . Appreciate scientific ethics through
casestudies.

Unit | Empirical sci scientific method; manipulative experiments and controls; deductive

Historyofscienceand  and inductive reasoning; descriptive science; reductionist vsholistic biology.

sciencemethodologies

8 lectures

Unit Il Choosing a mentor, lab and research question; maintaining & lab notebook.

Preparation for

research

2 lectures

Unét I Concept of effective communication- setting clear goals for communication; determining

Process of outeomes and results; initinting communication; avoiding breakdowns while

commm_licaﬁon communicating; creating value in conversation; barriers to effective communication;

5 lectures non-verbal communication-interpreting non-verbal cues; importance of body language,
powerofeffectivelisteningzrecognizingoulturaldifferences; Presentationskills-formal
preseatation skills; preparing and peesenting using over-head projector, PowerPoint;
defending interrogution; scientific poster preparation &presentation;participating
in group discussions; Computing skills for scientific research - web browsing for
information searcly; search engines and their mechanism of searching; hidden Web
and its importance in scientific rescarch; internet s a medium of interaction between
scientists; effective email strategy using the right tone and conciseness.

Unit IV Technical writing skills - types of reports; layout of n formal report; scientific writing

Scientific 4kills - importance of communicating science; problems while writing a scientific

communication document; plaglarism, software for plagiarism; scientific publication writing: elements

9 lectures of a scientific paper Including sbstract, introduction, materials & methods, Tesults,

- discussion, references;draflingtithesandframingabstracts;publishingseichti ficpapers- peee
review process and problems, recent developments such as open acoess and non-
)

blindreview;plaginrism;charocteristi feffectivetechnicalcommunication;scigntific
presentations; ethical issues; scientifiomisconduct

W %‘Zf\{o@\ \ |
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Department of Biotachnology, GGV
Outcomes

Course Objectives Student Leaming
This course aims to introducs On conplztion of course, students
; s\ i o, fimdamentals of Environmental willbeabletounderstanduseodhasic
e et iy /Biotachnolozy Thecowrsswiliinrodace microbiological. molecular and amiynical
Blotechnology IO STRIpSeMNTorZanisms- methods, whach are exensively usad in
tools 1n biotechnology and their most emvironmental biotechnology
Credits important environmental applications.
e The eovironmental applications of
u biotechnology will be presersad m detall
and will be supportd by sxanplas Fom
the mational and intermational literature.
Unt | Introduction to emvironment; Pollion-air, water, soil. noise; pollation indicacors;
Introduction to Climate chanze Biodiversity and its conservation:; bio zeochemical cycles, microbial
environment ecalozy.
8 fectures
Unt il
Waste Waste mamagement domestc, indusmial and hazardous wastes (Storage. Tansportaton.
reatment and disposal); solid waste marasement, wastewater charactensacs and geamment,
Management treatment swategies for effuent generated by distillery, paper and pulp industies, texzle
8 lectures industries; waste to energy, recycling and reuse
Ung HI
Bioremediation Bioremediation: Fundamenrals, echnolozical aspects and stmatezes, bioremadianon
8 lectures of metals, pdiomuckides, organicpolutants/enobiotic. Application of bacteria and
funz m beoremediation; Phytoremedianon” Fundamentals and description of major
methods of application (phytoaccunmiation phytovolatization. rhizofitration.
phytostabilization).
Unt IV Biopesticides, Bioinsecticides, Biofimgicides. Bioherbicides: genstic modifications
Biotechnology mode of actions; Biofertilizers: Symbioncsystems berween plants—nucroorsamsms,
and agriculture Plant zrowth promosing hizobactaria (PGPR) — uses. practical aspacts and problems
11 lectures impphcanon.
UnzV Biofels: production of biogas biosthanol-beodzesel: Unlizable beomass microorsanisms
Biofuels and biotachnolozical mterventions for optimization of production. Microteal Fuel
8 lectures Calls Migobiclogically enhanced of recovery (MECR); Biokaching of metals

Recommended Textbooks and References:
1 GMEvansand). C Furlon=(2003). EmvironmentalBiotechnology: Theory
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Deparment of Biotechnology. GGV
. I Recommended Textbooks and References:

L _] | RajagopalVadivambal DigviS Jayas (2013) Bio-Imaging-Principles, Technigues,
and Applications. ISBN 9781266593671 -CAT=K20618.

2 AlbertoDiaspro, MarcA M JvanZandvoort (2016) Super-Resolution/magingin
Biomedicine ISBN 0781482244340 -CATHRI3483.

i TafjesDouglas Roth Jurgen(Eds ).(2012).Cellimaging TechmiquesMethodsand
Protocols. ISBNO78-1-62703-0562.

]

m

(Credits 2)

Unit I: Studying human chromoszomes

Chromosomes identification by size and staiming pattern. Chromosome banding (G-bandinz. Q-banding R-
banding T-banding C-banding). Molecular cytogenetics (Chromosome fluorescence i zimn hybndization
(FISH), Chromosome pamnting and molecular karyotyping, Comparative genome hybndization (CGH)):
Chromosome abnommahities (Numencal chromosomal abnormahities mvolve zamn or loss of complete
chromosomes: Polyploidy. Aneuploidy, Mixoploidy, Chmical consequences): Structural chromosomal
abnormalihes resulting from musrepan or recombination errors.

Unit II: Anahzing the Structure and Expression of Gene: and Genomes

DNA hbrary: Genonue DNA hbranes, ¢DNA hbranes, Library screemngz. Library amplification and
dissemination Sequencmz DNA: Dideoxy DNA sequencinz mvolving enzymatic DNA synthesis using base-
specific cham termunators, Automation of dideoxy DNA sequencmng, Iterative pyrosequencing, Massmvely
parallel DNA sequencing for simultaneous sequencing of huge numbers of different DNA fragments.
Genome structure analysis and genome projects. The linear ordenng of genonuc DNA clones in 2 config and
matching their onznal subchromosomal locations. The Human Genome Project as an mmternational endeavor
and biology’s first Big Project. Major mulestones m mapping and sequencing the human genome.

Unit ITI: Basic gene expression analyses

Different level: of expression mapping: tissue in sitw hybndization, cellular /7 zity hybndization, northemn
blot hybndizahon, RNA dot-blot hybndization nbonuclease protection assay, RT-PCR/QPCR. DNA
mucroanay hybnidization; Detechion methods used in quantitative real ime PCR: Nonspecific detection usmg
SYBR Green I Dye, Specific detection by hybnidization probes by Molecular Beacon probes and TagMan
double-dye probes.

Unit IV: Organization of the Human Genome

General orgamzation of the buman mutochondnal and nuclear genome. Dismbution of genes within
chromosomes. Duplication of DNA segments resulting in copy-number vanation and gene fammhes. Protem
codng genes, The onzins. prevalence. and functionahty of pseudogenes. RNA genes (Ribosomal RNA
genes, Transfer RNA genes, Sphiceosomal small nuclear RNA (snRNA) genes. Non-sphceosomal small

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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Sm\D?mc{BMb L GGV
maclear RNA zenes, Spaall mucleolar ENA (snoRNA) genes, Cajal body RNA genes, masor classes of

Unit V: Human Geneti Varability and Its Consequences

Types of vanation between human zenomess, Single muckotide polymorphisms. Polymorphic variaton m
interspersed and tandem repeated sequences Larpe-scale vamations in copy numiber in human s=nomes,
Conmon markers wsad in copstrucong framework DNA maps of conplex genomes: Resmicnon fzment
length polynearphism (RFLP). Microsatellite, Sinzle micleotide polymorphism (SNP). Sequence-tazzed site
(STS) Expressed sequance &g (EST).

Recommended Textbools and References:

» Human Moleaular Genstics By Tom Strachan and Andrew Raad
o Brown TA Genomes 2nd editon Onford: Wikey-Liss; 2002 Chapter 1, The Human Genome.
Awailable fom: betps:/'www nchbi nim nth govbooks NBE2 1134/
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I  Course Objectives Student Leaming Outcomes

The course aims at prosiding a genenland  On successfl completion of this course,

troad introduction o muin-discplinary students should be able to describe basic

ﬁdddnmmosm Trwill famlianze  sqence behind the propernes of matenals
ndests with th ‘Shidents Wil the combmanon ofthe at nanoenetre scale, and the principies

raperoach of microelectromics behind advanced expermmental and

and mecromechanics with the bottom- computational technigues for studying

1w approach of chemmistry/beochemistry. mnonaterials

2 development that s qreating new and

excianacross-discipliranyressarchfialds

adezchnologies Thecoursewillalsozive

an msight into complate systems where

nanotechnolozy can be used to mprove

our everydaniife

Unit |
Introduction to
nanobiotechnology

Inroduction to Nanobiotechnology. Concepts, histonical perspectve Classification of
naponmtenials with emanple for specific cases: Cellular Namostructares: Nanopaores:
Biomolecular motors, Bio-inspirad Nanostrucnzes, Synthesis and chamctenizanon of
dxfferert nanoraatenals

Unit lf
Nano - films

Unit 1l
Nano - particles

Napo-films Then fitms; Colloidal nanostracnares; Self Assembly, Nanovesicles; Nanospheres:
Nanocapsules and thewr charactenisation Nanomaterials for catalysis, development and
characterization of nanobiocatalysts, applicanons of nanobiocatalysis in the production of druss

Nanoparticles for drg delivery. concepts, optinuzation of nanoparticls properties for sumabdity
of admimstration throuzh various romtes of delivery, advantages smatezies for cellular
inermaBization. and lonz circulation. stategie: for enhancad permeation through various
Bk L(0) b1 T TR g

Unit IV
Applications
Of nano- Nanoparticles for diagnostics and imagme (theranostics). coacepts of spuarnt stmuli responsive
parh'des nanoparticles. mmplications m cancer therapy, nanodevices fior biosemsor development
Applixcations of nano-particles
Unit V
Nano-toxicity Nano-tomicity: Introduction to Safety of nanopmtenials, Basics of mnotoraary, Models
5 lectures X and assays for Nanotomicity assessment, Fate of nanomatenials in differemt stratas of

emvironment; Ecotoxicity models and assays.

|_.!J Recommended Textbooks and References:

| GesoDecher, Joceph B. Schlenoff (2003); Multilayer Thin Films: Sequential Assembly
ofNanoconpositeMaterials, Wiley- VCHVedasGmbH&Co KGad

DawidS Goodsell (2004).Bionanotecknology-LessonsfromNature, Wilsy-Liss
NeehnaH Malsch(2005) BiomedicalNanotechnology, CRCPress

GrezT Hemunson (2013) Bioconjugate Techniques, (3rdEdition). Elsevier
RecenfreviewpapersintheareaofNanomedicine.

s o pa
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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.
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RS  Course Objctves Student Learning Outcomes

The objectives of this course are to educate  Students should be adle 10
udents sbout the fundamental concepts Appreciate relevance of microonganisirs
bivprocess technology and its related from industrial comtext;
nglneenng applications, thus preparing them to meet + Carry out stokchiometric calculations
the challenges of the new and emerging and specify models of theirgrowth.
TeChHOIOgy areas of blotechnology industry, Give an account of design and
Credits operations of varioas fermenters;

]

Present unit operatioas together with

the fundamental 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 need for oxygenand

oxygen transfer:

Critically analyze any bloprocess from
- market point of view,

-yh\&ﬂ ¢ ;)(; Give an account of |mpnrunl
{ ‘\\,_5‘ ) microbink/enzymatic industrial
pracesses in food and fuelindustry.
0
Unit | |5k % and of industrially impeortam microbes; micmbial
Basic prindples growth amd deash kinetics {an example from cach group, particularky with reference to
of biochemical mdustrislly useful microocg ¥ strmin impe nt for mcreaved yield and other
engi neering desirnble charactenstxs
A wclures
Unit I¥ EM | badanoe equations; metsbolic coupling — ATV wnd NAD +; yield coefficents.
Stoichiometry and anstructured models of msxrobial growth structred models of microbial growth.
models of microbial
owth
lectures
Unit Il Batch and continuous fermenters; modilysng batch and ¢ ¢
Bioreactor design with recycle, madtistage chemostat systems, fed-batch aperations; conventional
and analysis 1 ws bl ] ; bilkzed cell systems; large scalo anima) and
8 lectures plant call cal i on 5 eptrenm processing: media formulation
and op lon; g nnd heat tranafer (n bloprocess: seale
up and scale down; measurement and comerod of bloprocess pammeters
Unt IV Separation of insaluble products - fil cemerifi d fl
Downstream Cell disrupts paration of soluble prod Tiquid-liquid extraction, precipitation,
pmcessing and ch graphic techmigues, reverse is, ultra and micro filtration, electrophoresis:
gmdud recovery final purification: drying: crystallzzation; storage and packaging
leclures
Unity Isol of micro-org of doserial interess; stradn smpeovement; market
Fermentation analysls; equipment and plane costs; media; sterilization, heating and cooling; aeration
economics and agitation; bath-process cycle tanes nod contissous cullures; recovery oo, waler
4 fectures wiage and recyeling. ¢ Muent treatment and disposal,
Unit Vi Mechanisos of sezyme functhon and reactions n pwecess rechniques. enzymatic
APplicaﬁons of bioconversics eg starch and sugse convension processes. high-fruciose com syrg;

enzyme technology
in food processing
4 flectures

mmeresterified fat; hydrolyzed peoteim efe. and their downstream processing; haking by
amylnses. deoxygpenation and dessgaring by gloceses axidase, boer mashing snd chill
peoofing; cheese making by proteases and various other enzynie calnlytic actions in
food processing

Unz Vil

Applications of micro-
bial technology in food

Fermested foods and beverages; food ingredients and additives prepared by fermentation
wed thelr purification; fermentation as a method of preparing and peeserving foods;
microdes and thelr use s plckling, prodecing colours and flavours, alcoholic beverapes

process operauons and o other products; process wistes-whey, molasses, siarch sutinates and other food
production, biofuels  wastes for bicconversion 1o useful products; bacseriocins from lacti: weid bactera —
and biorefinery prodection and applications in food presorvation; biofucks and borefinery

4 lartisas
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Course Objectives Student Learmning 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 technotogies 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
u appreciate current-day research tool-kit assignment and/orseminar,
better.
Unit1 Basic Microscopy: Light Microscopy: lenses and microscopes, resolution: Rayleigh's
Opﬁcal miCI‘OSCOP)’ Approach, Darkfield; Phase Contrast; Differential Interference Contrast; fluorescence
methods and fluorescence microscopy: what is fluorescence, what makes a molecule fluorescent,
8 lectures fluorescence microscope; optical arrangement, light source; filter sets: excitation filter,

dichroic mirvor, and barrier, optical layout for image capture; CCD cameras: back
illumination, binning; recording color; three CCD elements with dichroic beamsplitters,

boosting the signal,

Unit ) lonizationtechniques;massanalyzers/overviewMS; FT-1CRandOrbitrap, fragmentation
Mass SPeftl’OSCOP)’ ofpeptides;proteomics,nanol.C-MS;Phosphoproteomics;interactionproteomics,mass
4 lectures spectroscopy in structural biology; imagingmassspectrometry.,
Unit A High throughput screens in cellular systems, target identification, validation of
SYStemS blOIOgy experimental methods fo generate the omics data, bicinformatics analyses, mathematical
3 lectures modeling and designing testable predictions.
Unit IV : 2 = ’ x
2 X-raydiffractionmethods solution&solid-stateNMR cryo-¢lectronmicroscopy,small-
Structural blOlOgy angle X-ray scattering, Atomic forcemicroscopy,
3 lectures
Unit Vv g r— oy . o-ii .
History of its discovery. ¢lucidation of the mechanism including introduction to all
CRISPR-CAS themolecularplayers developmentofapplicationsforinvivogenomeengineeringfor
6 lectures : R p . :
geneticstudies, promiseofthetechnologyasanextgenerationtherapeuticmethod.
Unit Vi Introduction to nanobodies, combining nanobody with phage-display method for
Nanobodies development of antibody against native proteins, nanobody as a tool for protein
4 lectures structure-function studies, use of nanobodies for molecular imaging, catabolic

antibodies using nanobodies,

Courses Focus on Employability/Entrepreneurship/Skill Development
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Course Objectives
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 fnvolved 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 1o be able 1o
build up a strong network within the
industry.

Unit |
Innovation and
entrepreneurship

in bio-business
8 lectures

Introduction and scope in Bio-entrepreneurship, Types of bio-industries and competitive
dynamics between the sub-industries of the bio-sector (e.g. pharmaceuticals vs. Industrial
biotech), Strategy and operations of bio-sector firms: Factors shaping opportunities

for innovation and entreprencurship in bio-sectors, and the business implications of
those opportunities, Alternatives faced by emerging bio-firms and the relevant tools

for strategic decision, Entrepreneurship development programs of public and private
agencies (MSME, DBT, BIRAC, Make In India), strategic dimensions of patenting &

commercialization strategies.

Unit I
Bio markets -
business strategy

and marketing
8 lectures

Negotiating the road from lab to the market (strutegies and processes of negotiation
with financiers, government and regulatory authorities), Pricing strategy, Challenges
in marketing in bio business (market conditions & segments; developing distribution
channels, the nature, analysis and management of customer needs), Basic contract
principles, different types of agreement and contract terms typically found in joint
venture and development agreements, Dispute resolution skills,

Unit Il

Finance and

accounting
8 lectures

Business plan preparation including statutory and legal requirements, Business feasibility
study, financial management issues of procurement of capital and management of costs,
Collaborations & partmership, Information technology.

Unit IV

Technology

management
8 lectures

Technology — assessment, development & upgradation, Managing technology transfer,
Quality contro] & transfer of foreign technologies, Knowledge centers and Technology
transfer agencies, Understanding of regulatory compliances and procedures (CDSCO,

NBA, GCP, GLA, GMP).

Courses Focus on Employability/Entrepreneurship/Skill Development
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EEEEDTT T Course Objectives Student Leaming
The objectives of this course are: Outcomes On completion

To provide basic knowledge on of this course, students

imtellectual property rights and their shoull be able to:

implications in biological researchand Undessiand the rationale for and

product development; against [PR and especiallypatents;

To become familiar withindia's Understand why India has adopted

PR Policy; an PR Policy and be familiar with

To leamn bivsafety and risk beoad outline of patent regulutions;

of products derived from biotechnolo- Understand  different  types  of

gy and regulation of sech products; intell | property rights in general

To become Eamiliar with ethical issues and protection of products derived

in blological research. This course from biotechnology research and

will focus on conseguences of issues related to application  and

biomedical b technologk h oblainiog paents;

s cloning of whale organisms, genetic Gain knowledge of biosafety and

modifications, DNA testing, risk assessment of productsderived
from recombil DNA h

and  environmental relesse  of
genetically modified organisms,

ional and i sonal regulati
Understand ethical sspects related to
hiological, biomedical, bealth care and
biotechnodogy rescarch.

Unt 1
IntroductiontoIPR
5 lectures

Introduction 1o neeld | property; types of IP: pacents, tradensarks, copyright &
related rights, industrial design, traditional knowledge, geographical indications,
protection of new GMOs; International i rk for the pe wo of IP; IP as a facror
in R&D:; IPs of relevance 1o biotechnology and few case studies; introduction to history of
GATT, WTO, WIPO and TRIPS; plant variety protection and farmers rights act; concept
of *peior art'; invention m context of “peior an™; patent databuses - country-wise patent
searches (USPTO, EPO, India); analysis and report formation

Unit Il

Patenting
5 lectures

k-

3\3 W

Basics of patents: types of patents; Indian Patent Act 1970; recent amendments; WIPO
Treatics; Budapest Treaty; Patent Cooperatica Treaty (PCT) and implicaticns; procedure
for filing & PCT application; rok oh Cwnuy Patest Office; filing of a patest spplication;
ions befare p i disclosure - patent application- forms

and guidelines mcludm; those of Natlonal Bio-diversity Authocity (NBA) and other
regulatory bodies, fee structure, time frames; types of paleat awlmwx provmoml
and complene -peclﬁmlous, PCT and sonal patent appli 5 imter

proceds and costs; financial assistance for patenting-
mtmduulm to existing schemes; publication of patents-gazetie of India, status in Europe
and US; patent mﬁingemmi meunng scope litigation, case studies and examples;
commm:uliumn of p g — outright sale, licensing, royalty:
p ing by b students and scientists-aniversity ‘organizational rules in India and
abroad. collaborative research - backward and forwarsd IP; benefit/credit sharing among
parties/community, cmnm:tc‘)i;»fmancisl) and non-commiercial meentives.

[

D X

N e

Un tll Biomfety and Binsecerity - introdection; histaricsl background; Introduction 10

Biosafety biolegical safety cobinets; primary for bachzands; biosafety levels; GRAS

§ lectures organisms, biosafety lovels ohp«tﬁ: micr i rec ded biosafery levels
for infectious agents and afected ; definition of GMOs & LMOy; prisciples of
safesy of @ plamts lak vieps In risk aasessment, concepiy
of famillarity and sub | equival sk — envi 1 risk and
food and feed safety P i lation - protection goals, compilation
of relevant inforsation, risk chaeacterizntion and development of mealysis plan; risk
asessment of transgenic crops vs clsgenic plants or produces derived from RNAL genome
editing toods

Unit IV I ional regak Carcagena p |, DECD « 4 and

National and Codex Al fus; Indian regulations — EPA set and rules, guidance documents,

international regalatory framewiork - RCGM, GEAC, IBSC and other regulasory bodies; Draft bill

reguhtio ns af Biotechnology Regulatory shority of lnd'u containments - bosafery levels sad

5 loct casegory of rDNA experimenes; fleld trails — fiet h arialy - faedd i
peocedures - guidelines of sise governmentss OM lah:lmg ~ Food Safecy and Sundmh
Authority of India (FSSAILL

Une v Intreduction, ethical conflicts in hiological S i with pature,

Bioethics bm:qhtu in hunh care - wlau comfidencialicy, informed consent, suthansss,

5 1 W | ot is, genetic screening, pene therapy,
transpl Bicethics in clumns and stem cell rucm:h. Humunssd
lu-nl experimentathon, anmnrl,g’m welfare, Agriculiunl biostechnology - Gensticall

i d Tood, eavir I risk, lobeling and public apinion. Sharing beaefies ud

protecting future generations - Protection of enviromment and blodiversity - biopiracy

Courses Focus on Employability/Entrepreneurship/Skill Development
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1ne purpose of this course is to help stu- Students should be able to demonstrate
E i .. dents organize ideas, material and objec- the following abilities:
W -f .‘."" 4[ tives for their dissertation and to beginde-  Formulate a scientific question;
P I OPOS velopment of communication skillsandto  +  Present scientific approach to solve
& prepare the students to present their topic the problem;

Seeas SN of research and explain its importance to « Interpret, discuss and communicate
Pl'e Sentahon their fellow classmates and teachers, scientific results in written form;
Credits Gain experience in writing ascientific

o proposal;

u . Learn how to present and explain

their research findings to the
audience effectively,

Syllabus Selection of research lab and research topic: Students should first select a lab wherein

PtO]eCt Proposal they would like to pursue their dissertation, The supervisor or senior researchers should

P reparatlon be able to help the students to read papers in the areas of interest of the lab and help them
select a topic for their project. The topic of the research should be hypothesis driven.
Review of literature: Students should engage in systematic and critical review of
appropriate and relevant information sources and appropriately apply qualitative and/or
quantitative evaluation processes to original data; keeping in mind ethical standards of
conduct in the collection and evaluation of data and other resources,
Writing Research Proposal: With the help of the senior researchers, students should be
able to discuss the research questions, goals, approach, methodology, data collection, etc.
Students should be able to construct a logical outline for the project including analysis
steps and expected outcomes and prepare a complete proposal in scientific proposal
format for dissertation.

Syllabus Students will have to present the topic of their project proposal after few months of their

PosterPresentation selection of the topic. They should be able to explain the novelty and importance of their
research topic,

Syllabus At the end of their project, presentation will have to be given by the students to explain

Oral Presentation work done by them in detail. Along with summarizing their findings they should also

be able to discuss the future expected outcome of their work

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

s,

Te ChnOlo gy

Credits

ZAN

Course Objectives Student Learning Outcomes

The objectives of this laboratory course Students should be able to:

are to provide hands-on training to Investigate, design and conduct
students in upstream and downstream experiments, analyze and interpret
unit operations, data, and apply the laboratory skills

to solve complex bioprocess
engineering problems;

Apply skills and knowledge gained will
be useful in solving problems typical of
bio industries and research.

Syllabus

ro

2

o

o

Basic Microbiology techniques
a) Scale up from frozen vial to agar plate to shake flask culture,

b) Instrumentation: Microplate reader, spectrophotometer, microscopy.
¢) Isolation of microorganisms from soil samples.

Experimental set-up

a) Assembly of bioreactor and sterilization.

b) Growth kinetics. '

¢) Substrate and product inhibitions.

d)  Measurement of residual substrates,

Data Analysis

al Introduction to Metabolic Flux Analysis(MFA),
Fermentation

a) Batch,

b) Fed-batch,

c) Continuous.

Unit operations

d) Microfiltrations: Separation of cells frombroth.

b) Bioseparations: Various chromatographic techniques and extractions.

Bioanalytics

a) Analytical techniques like HPLC, FPLC, GC, GC-MS etc. for measurement
of amounts of products/substrates,

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,
[ﬁbmry practical training in bioinformatic students should be able to:
* » methods including accessing major public Describe contents and properties of
VII: BlOlnf or- 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

E 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 I Using NCBI and Uniprot web resources.
2. Introduction and use of various genome databases.

3. Sequence information resource: Using NCBI, EMBL, Genbank, Entrez, Swissprot/
TrEMBL, UniProt.

4 Similarity searches using tools like BLAST and interpretation of results.

5 Multiple sequence alignment using ClustalW,

Phylogenetic analysis of protein and nucleotidesequences,
Use of gene prediction methods (GRAIL, Genscan, Glimmer),
8 Using RNA structure predictiontools.
9 Use of various primer designing and restriction site predictiontools.
10 Use of different protein structure prediction databases (PDB, SCOP, CATH),
11 Construction and study of protein structures using Deepview/PyMol.
12, Homology modelling of proteins.
13, Use of tools for mutation and analysis of the energy minimization of
protein structures.
14 Use of miRNA prediction, designing and target predictiontools,

-3 O
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Semester Four

ISR Course Objectives

Credits

on
| 24' (Semester 111: 4 Credits;
Semester IV: 20 Credits)

ob

The objectives of this course are to
prepare the students to adapt to the
research environment and understand
how projectsare executedin aresearch
laboratory. It will alsoenablestudents to
learn practical aspects of research and

Student Learning Outcomes

Students should be able 1o 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

train students in the art of analysis and
thesis writing.

o~
a
il_r_""y o

and planning,

Capability to create, analyse and
criticallyevaluatedifferenttechnical
solutions.

Ability to conductresearch
independently,

Ability 1o perform analytical
techniques/experimentalmethods.
Project managementskills.

Report writingskills

Problem solvingskills.
Communication and interpersonal
skills.

Syllabus

Planning &
performing
experiments

Based on the project proposal submitted in earlier semester, students should be able to
plan, and engage in, an independent and sustained critical investigation and evaluate a
chosen research topic relevant to biological sciences and society, They should be able to
systematically identify relevant theory and concepts, relate these to appropriate method-
ologies and evidence, apply appropriate techniques and draw appropriate conclusions,
Senior researchers should be able to train the students such that they can work inde-
pendently and are able to understand the aim of each experiment performed by them.
They should also be able to understand the possible outcomes of each experiment.

Syllabus
Thesis writing

At the end of their project, thesis has to be written giving all the details such as aim,
methodology, results, discussion and future work related to their project. Students may
aim to get their research findings published in a peer-reviewed journal, If the research
findings have application-oriented outcomes, the students may file patent application.

Courses Focus on Employability/Entrepreneurship/Skill Development
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Recommended
Electives

I  Course Objectves

Theobjectivesofthiscoursearetoprovide

“ complete overview of state-of-art live-cell
i . imaging techniques using microscopes

currently available in literature. Live-
Credits

cell imaging techniques allow real-time
P examination of almost cvery aspect of

2 cellular function under normal and
experimental conditions. With Hve-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
shallbeabletogainacompleteoverviewof
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 techniques in field of biomedical
science. The students shall also Jearn how
10 use new taols to increase reselution in
sub-nanometer-scale images of living cells
und tissue. which leads to new information
about molecules, pathways and dynamics
and swte-of-the-art examples of
anolications usinemicroscones

capture images and the epi-fluorescence iflumination source can be i mercury lamgp,
xenon lamp, LEDs, etc. Each of light sousces require carefully matched interference
filsers for specific excltation and emission wavelengrhs of your flucrophore of imerest.
With widefield microscopy, your specimen is only exposed to excitation light foe
telatively shost time periods a5 the full aperture of emisyion light is collected by the
objectives, Widefield fhworescence microseopy ¢an be wsed in combination with other
comman contrast lechniques sach as phase contrast and differential interference contract
(DIC) microscopy. This combination s useful when performing live-cell imaging to
examine general cell morphalogy or viabllity while also imaging regions of interest

within cells.

Unit il CLSM has ability to eliminate omt-of-focus light aad Information. It i also possible to

\jugase pinhole in optical path

Confocal laser obtain optical serial sections from thicker speci A

scannin mjms‘;opy of confocal microscope peevents fluarescence fram outside of focal plane from being
(CLS collected by photomultiplier detectar or imaged by camera. In CLSM, & single pinbale
3 lectures (and single focused laser spat) is scanmed across specimen by scamning sysiem This spat
forms & reflecsed epi-fluorescence image back on onginal pinhole. When specimen is in
focus, foorescent light from it passes through pinbole to detector, Any out-of-focts light
is defocused at pinhole and very Hitle of this signal passes through to desectar meaning
that background fluorescence Is greatly redoced. The pinhole acts as = spatial fiher for

emission fight from the specimen.

Unet 111 nmmdhodulilima‘\'wpkowDlx‘nhil:hiumechnnmulupnqwncwhxhhm

an o Che i Iedoreschadninhole
ke

| Anged

Sp“‘mns dﬁ“on‘ocll nserk

alpatiorn. Each

mxcmscopy(SDCM) illuminated pinhole on disc is imaged by microscope objective to a diffraction- limited

2 lectures wpot on region of interest on specimen. The emission from fluorophores passes back
though Nipkow disc pinhodes and can be observed and captured by a CCD camera. The
effect of spinming disc is thut many thoesands of points on specimen are samultaneousty
illuminated. Using SDCM 10 examine a specimen meins tha realdime imaging
(30-frames-per-aecondocfasiericanbeachieved whichisextremelyuse fulify cuare

lookingasd, icchangeswithinliving 1k Idespectrumaftime-scales
Uit IV Thismethodeasblesonctoperformlive-cellimaging st g
Light-sheet cellspherol i | withhightermp lutiomandinthree
fluorescence dimonsions. One is able 1o track cell movement over extended periods of time and follow
microsco development of argans and tssies 00 a cellular level The nest evolution of Hghi-sheet
(LSFM or ngIM) fluorescence microscopy, fermed latice fight-sheet microscopy as developed by Eric

Betzig (Nobel Prize Liureats 2014 for PALM super-resolution microscopy) will even
allow live-cell imaging with super-resalved in wvo cellular locatization capabilities,

Unit v Super-Resodution in & Standard Microscope: From Fast Fluorescence Imaging to
Super-resolwd Molecular Diffision Laws ia Live Cells; Photoswitching Flworopbares in Super-
fluorescence Resolution Fluorescence Microscopy; Image Amalysis for Single-Mokeule Localization
microscopy Microscopy Deconvolution of N pic Images. Super-Resolution Fluorescence
8 lactures Microscopy of the Nanoscale Organzzation la celis; Coerelative Live-Cefl and Super-

Resolution Microscopy and Its Biokogical Applications; SAX Microscopy and Its

Application to Imaging of 3D-Cultured Cells; Q
fiwr Camcear Rinloov snd Medicine.

¢ Super-Resolution Microscopy

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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T T VvEeves T A P T
The abjective of this course is to provide On completion of this course, the
ents with theoey and practical students are expecied to:
cperience of fals to aid for g i Dreyelop an understanding of the
mic and metabolomics courses and basic theory of these computational
Credits drug design program, ;:)ls
4 velop required dutabase curncuon.
u s coding for P
tooks and methods necessary for
all Omics;
Create hypothesis for investigating

specific contemporary beological
questions, provide help to experiment
with ar develop appropeiate tools;
Critically analyze and interpretresults
of their study with respect to whole
Systems

Unit |
Introduction to
computational biol
basics and biologi

Computers in biology and medicine; Overview of biological databases, nocleic acid &
peotein datab primary, dary, functional, composite, structural classification
databaze, Sequence formats & storage, Access databases, Extract and create sub
databases, limittions of existing datsbases.

databases
4 lectures
Unit 1l Local alignment, Global alignment, Scoring matrices - PAM, BLOSUM, Gaps and
Pairwise and penalties, Dot plots. Dynamic programming approach: Needieman and Wunsch
multiple sequence Algorithm, Smith and Waterman Algorithm, Hidden Markov Model: Viserbt Algorishm,
alignments Heuristic approach: BLAST. FASTA. Bullding Profiles, Profile based functional
5 lectures identification,
Unit 1l Polymorphisins in DNA  sequence, Introduction o Next Generstion Segquencing
Genome analysis hnologies, Whale G Assembly and challenges, Sequencing and anslysis of large
6 lectures gemomes, Geme prediction, Functional snnotation, Comparative gemomics, Probabilistic
functional gene networks, Human genome project, Genamics and crop improvement,
Study available GWAS, ENCODE, HUGO projects, extruct and budld sub databases;
Visualization 1ools including Artemis and Visea for genome comparison; Functional
genomics case studics.
Unit IV Retrieving and drmwing strectures, Macromolecule viewing platforms, Structure
Structure validation and correction, Structure optimization, Analysis of ligand-protein
visualization intersctions; Tools such as PyMol ar VMD.
3 lectures
Unit V Significance and need, force field methosds, energy, buried and expased residues; side
Molecular modelling chains and neighbours; fixed regions; hydrogen bonds; mupping propertics osto mrfucs.
6 lectures RMS fit of conformers and protein chains, assigning lary ser
hods, eval scoring; p cumtion: backbone cumlmuion and
snde chain addition; different types of protein chaln modelling: ab initio, homology,
hybeid, loop; Template recopsition and slignments; Modelling parumeters and
conudemnons Model analysis and  validati Model optimizati Substructure
ling, protein folding and model generation; loop generating
mclhmh loop anakysis; Analysis of active sites using different methods in studying
protein-protein interactions,
Unit VI Molecular docking: Types and principles. Semi-flexible docking, Flexible docking; Ligand
Structure-based and protein prey son, M. lecule and ligand optimization, Ligand conformations,
dmg developmenl Clustering, Analysis of docking resules and validation wich known information. Extra-
G lectures peecision docking platforms, Use of Small-molecule libraries, Natural compound libraries
for virnaal high throughpet screenings,
Unit Vil Quantitative stracture sctivity relationships: Introduction 1o chemical descriptors like
L,gand.based dms 2D, 3D and Growup-based; Radar plots and cunlnb\mun plots and Activity predictions,
deve[opmen( Pharmacophore modeling, Ph phore-based screenings of compound library,
6 lectures analysis and experimental validation,

Courses Focus on Employability/Entrepreneurship/Skill Development
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Credits

2

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 baslcs of

fal setup wowards drugdiscovery, R&D In drug discovery and should be able
to apply knowledge gained in respective
felds of pharmaceutical industry.

Unit)

lidentification of tanget « &ug Jeads usoclned with a particular discase by & pusmber

Target identification of different technig ioms of mokecular modeling, combinatorial
and molecular libraries and bigh-throughput moaung {HTS); Concepeuslizing the autoenation of the
modelling HTS pe and the impor of bioinfk ics und duta pe ing in sdentification
7 lectures of kod compounds; Rational drug design, based on wnderstanding the nhe&dinmaioml
structures and physicochemical properties of drugs and receprors, Modelling drug/
receptor inferactions with the emphasis on molecular mechanisms, molecular dymm:cs
simulations and homology modelling: Conformational li k
folding, structural bioinformatics, receptor-based and ligand-based design and docking
methods, in silico screening of libraries, semi-empirical and ab-initio methods, QSAR
methods, molecular diversity, design of combinatoeial libraries of drug-like molecules,
macromolecular and chemical databases.
Unit i Identification of relevant groups on @ molecule that interact with a receptor and are
Lead opﬁmizaﬁon responsible for biological activity; Understanding structure activity relationship,
5 lectures Structure modification to increase potency and therapeutic index; Concept of
quantitative drug design using Quantitative structure-activity relationship models
(QSAR models) based on the fact that the biological properties of & compound are a
function of its physicochemical parameters such as solubility, lipophilicity, clectronic
effects, ionization, stereochemistry, efc; Bicanalytical assay development in support of
in vitro and in vivo studies (LC/MS/MS, GC/MS and ELISA).
Unit 1} Principles of drug absorption, drug metabolism and distribution - intestinal absorption,
Preclinical metabolic stability, drug-drug interacticns, plasma protein binding assays, metabolite
developmem profile studies, Principles of toxicology. Experimental design for preclinical and clinical
5 lectures PK/PD/TK studies, Selection of animal model; Regulatory guidelines for preclinical PK/
PD/TK studies; Scope of GLP, SOP for conduct of clinical & non clinical testing, control
on animal house, report preparation and documentation Integration of non-clinical and
preclinical data to aid design ofclinical studies.
Unit Iv Requirements of GMP implementation, Documentation of GMP practices, CoA,
Regulatory certification of GMP, Quality control and Quality assurance, concept
manu%adunng and philosophy of TQM, ICH and 1SO 900¢; ICH guidelines for Manufacturing,
4 lectures Understanding Imparity Qualification Data, Stability Studies
UnitV Objectives of Phase L I, 111 and 1V clinical studies, Clinical study design, enrollment,
Clinical trial sites and documentation, Clinical safety studies: Adverse events and adverse drug
design reactions, Clinical PK, pharmacology, drug-drug interaction studies, Statistical analysis
4 lectures and documentation.
Unit VI Global Regulatory Affairs and different steps involved, Regulatory Objectives, Regulatory
Fundamentals of Agencics; FDA guidelines on IND and NDA submissions, Studies required for IND and
regu]a{ory affairs NDA submissions for oacology, HIV, cardiovascular indications, On-label vs. off-label
and bioethics drug use GCP and Requirements of GCP Compliance, Ethical issues and Compliance
4 lectures to current ethical guidelines, Ethical Committees and their set up, Animal Ethical issues

and complinnce.
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WUUIDE VujoLuves

The aim of this course is to introduce
methods and strategies commonly used in
protein engineering,

TIUUTI L LTSHTINY WalA e
On completion of this course, students
should be able to:
Analyse structure and construction of
proteins by computer-based methods;
Describe structure and classification
of proteins;
Analyse purity and stability of proteins
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 | Protein engineering — definition, applications; Features or characteristics of proteins
Introduction to that can be engineered (definition and methods of study) — affinity and specificity;
grotein engineexing Spectroscopic properties; Stability to changes in parameters as pH, tempersture and
lectures amino acid sequence, aggregation propensitics, etc. Protein engineering with unnatural
amino acids and its applications.
Unit 1l Methods of measuring stability of a protein; Spectroscopic methods to study
Stability of protein physicochemical properties of proteins: far-UV and near-UV CD; Fluorescence; UV
structure absorbance; ORD; Hydrodynamic properties—viscosity, hydrogen-deuterium exchange:
5 lectures Brief introduction to NMR spectroscopy ~ emphasis on parameters that can be
measured/obtained from NMR and their interpretation,
Unit Il Forces stabilizing proteins — Van der waals, electrostatic, hydrogen bonding and weakly
Applications polar interactions, hydrophobic effects; Entropy — enthalpy compensation; Experimental
5 lectures methods of protein engineering: directed evolution like gene site saturation mutagenesis;
Module shuffling: Guided protein recombination, etc., Optimization and high throughput
screening methodologies like GigaMetrix, High throughput microplate screens etc.,
Application to devices with bacteriorhodopsin as an example; Engineering antibody
affinity by veast surface display; Applications to vaccines, Peptidomimetics and its use in
drug discovery,
Unit IV Computational approaches to protein engineering: sequence and 3D structure
Computational analysis, Data mining, Ramachandran map, Mechanism of stabilization of proteins
a proaches from psychrophiles and thermophiles vis-a-vis those from mesophiles; Proteindesign,
5 lectures Directed evolution for protein engineering and its potential,
Unit VvV Case Studies.
Case studies
1 lecture

Courses Focus on Employability/Entrepreneurship/Skill Development
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Student Learning Outcomes

Bythe end of this course, students

should be ableto:
Understand fundamental concepts
of human immune system and basic
immunology;
Differentiateandunderstandimmune
responses in relation to infection
and vaccination;
Understand requirement and designing
of different types ofvaccines;
Understand importance of
conventional and new emerging
vaccine technologies.

WUUIBE VUjEClIvVesS

This course will provide students with
an overview of current developments in
different areas of vaccines, '

Unit |
Fundamentals of

immune system
6 lectures

Overview of Immune system; Human Immune system: Effectors of immune system;
Innate & Adaptive Immunity; Activation of the [nnate Immunity; Adaptive
Immunity; T and B cells in adaptive immunity: Immune response in infection:
Correlates of protection.

Unit 1l

Immune response

to infection
9 lectures

Protective immune response in bacterial; viral and parasitic infections; Primary and
Secondary immune responses during infection; Antigen presentation and Role of
Antigen presenting cells: Dendritic cells in immune response; Innate immune response;
Humoral (antibody mediated) responses; Cell mediated responses: role of CD4+ and
CD8+ T cells; Memory responses: Memory and effector T and B cells, Generation and
Maintenance of memory T and Beells.

Unit 1l

Immune response
to vaccination
8 lectures

Vaccination and immune response; Adjuvants in Vaccination: Modulation of immune
responses: Induction of Thl and Th2 responses by using appropriate adjuvants and
antigen delivery systems - Microbial adjuvants, Liposomal and Microparticles as delivery
systems; Chemokines and cytokines; Role of soluble mediators in vaccination: Oral
immunization and Mucosal Immunity.

Unit IV
Vaccine types & design
3 lectures

=i AP

Unit V
Vaccine technologies
4 lectures

History of vaccines, Conventional vaccines; Bacterial vaccines; Viral Vaccines; Vaccines
based on routes of administration: parenteral, oral, mucosal; Live attenuated and

inactivated vaccine; Subunit Vaccines and Toxoids: PeptideVaccine.
X 2

NewVaccineTechnologies;Rationallydesigned Vaccines:DNA Vaccination;Mucosal
vaccination; New approaches for vaccine delivery: Engineering virus vectors for
vaccination; Vaccmesfortargeteddelivery(VaccineDeliverysystems); Diseasespecific
vaccine design: Tuberculosis Vaccine; Malaria Vaccine; HIV/AIDS vaccine; New
emerging diseases and vaccine needs (Ebola.Zika).

Courses Focus on Employability/Entrepreneurship/Skill Development
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Microbiology

Cradits
e

]

Course Objectives

This course will provide a perspective
and exposure 1o medical aspects of
bacteriology, virology, mycology,
parasitology and infections discases along
with concepts of symptoms, pathogenesis,
ransmission, prophylaxis and conerol,

a conceptual understunding of host -
pathogen interactions using well charac-
terized systems as examples, The student
should have n good grasp of disease
causing microbes and theer interactions
with host

Slude 3@ming tcames
On completion of this course, students
should be able to;

Compare und contrast different
microbual disenses, mcluding
propertics of different rypcs of puho—
gens, and mechani of -
Summareze role of host in infecuou;
disease, including natural barriers to
infection, innate and acquired

immune responses to mfection,

and inflammation:

Compare and coatrast experimental
approaches for identifying virulence
genes snd advantapes/disadvantages of
ench h for ificpath

oy —v ¥ B

Unit |
Bacterial diseases

g lectures

Unit

Viral diseases

leclures

Unit 10

Fungal and
protozoan infections

Normal microflora (microbiome) of human body and s role - Skin, mouth and
respiratory tract, i I truct, wogenital tract; Pathogenesis and virulence factors

- Koch's postulates, Adherence and -invasion, Toxims, Enzymes, Antiphagocyric
factors, Antigenic heterogeneity, lron acquisition; Bactllus anthracts, Clostridium spp.,
Corymebacterium diptheriae; E, coli, Viwio choleras, Hellcobucter pylort, Salmoneila
typhd and paratyphi, Shigelle dysenterine: Listeria momocytogenes, Mycobacterinm
spp., Rickettsial di Haemsophrilus infi , Bordetella pertussis, Brucellosis,
Streptococcal and Staphylococcal infections; Antibacteral chemothernpy (with cumplcs
of antibiotics) « nhibition of cell wall synthesis, inhib of cell b

inhibitlon of protein and nucleic acid synthesis, antimetabolises; Drug resistunce - origin
(genetic and non-genetic), mechanisms, antimicrobsal activity in vitre and in oioo,
Multi-drug r and its A g MDR-TB.

Vil Pathogenesis - Routes of entry, Viral spread (local and systemic infection), Viral
persistence (chronic and latent infection). Polio, Chicken pox, Mumps, Measles, Rubella;
Viml hemorrhagic fever, vimal encephalitis, Dengue and Yellow fever; Influenza virus
infection (emphasis on Avian and swine u), Rabies and Prion diseases; Hepatitis

and Human Cancer viruses; Emerging viral diseases - Ebola, Marburg, SARS, Hanta,
Chikungunya, Zika, Chandipura; Antiviral chemotherapy and Viral vnocmu. Nucleotide
fusion

Ll oh

and nucleoside analogs, Reverse trunscriptase . P
inhibitor efe., Inserferons, Killed and atrenuated vaccines

Types of Mycoses (with specific example of causative fungl) - Superficial, Cutancous,
Sub-cutancous; Types of Mycoses {with specific example of causative fungi) - Endemic
and Opportunistic; Mycoloxins snd Amtifungsl chemotherapy — Mycetismus, Aflatoxing,
classes of cumently available drugs and oew inhibitors in the pipeline; P
diseases - Giardiasis, Amoebiasis; Lesk African sleeping sickness; Malaria,
Cryptasporidiosis; Infection by Helminths - N des, T des, Cestod

Ut IV Syphilis and Gosorrhwal infections: AIDS and Lentiviral infection: Herpes ifections;

Sexually transmitted Chlamydial Infections (Chlamydia trachomatis); Mycoplasma and Ureaplasma infection;

diseases and Toxoplasmasis; Congenital viral infections - Cytomegalovirus, Varicells zoster, HBY,

congenital infections  Enterovirus, Parvovirus B19 elc.

} eclurms

Unit vV Intracellular and extracellular pathogens, Principles of microbial pathogenesis, host
Host-pathogen damage, inflammatory responses, adaptation strategics of pathogen- impact of host
interaction and pathogen metabolism on immunity and pathogen survival; Chronic pathogens

6 leclures

and mechanisms of persistence; Evasion mechanisms of pathogens; Bacterial - host
interaction- Mycobacterium tuberculosis, Borrelia burgdorfers; Viruses — host interaction;
HIV, Influenza; Protozoan — host interaction: Plasmodium spp., Leishmania major.
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Course: Animal Biotechnology

Course Code: MBT 309T
Course Credit: 3

Unit 1

Introduction to the balanced salt solutions and simple growth medium. Brief discussion on
the chemical, physical and metabolic functions of different constituents of culture medium,
Serum & protein free defined media and their applications.

Unit 11

Primary and secondary cell culture, Development of cell lines, Biology and characterization
of the cultured cells. Basic techniques of mammalian cell cultures in vitro.

Unit 111

Maintenance of cell culture, Cell Passaging, Measuring parameters of growth, Measurement
of viability and cytotoxicity,

Unit IV

Cell synchronization, Cell transformation, Apoptosis, Cryopreservation, Common cell
culture contaminants,

Unit V

Applications of animal cell culture: cell culture based products, vaccines, Hybridoma
technology and monoclonal antibodies, stem cells and their applications, Animal cloning,

IVF technology, Organ, organotypic and histotypic cultures.

Suggested Readings

. Culture of Animal Cells: Freshney
. Animal Cell Culture: John RW Masters

(S8

3. Animal Cell Culture Techniques: Martin Clynes

3
4. Transgenic Animals: Generation and Use: Louis-Marie Houdebine
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