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' HNDIEX OF AGENDA M*EMS

AGENDA
No.

AG_ENDA IITIEM(S)

Page No.

¥ AC40.01

To confirm Proceedings of the 39" rneeti'mg of Academic Council,
held on 25" June, 2015.

07-

AC40.02

Action Taken Report on the Proceedings of 39" meehng of the
Academic Council, held on 25"‘ June, 2015.

07

AC40.03

To ratify the decision to include addltnonal information, for all
programmes of studies govermed by the revised the University
Ordinances No. 10 and 11. .

07

AC40.04

To ratify the notaﬁcatlon of the gundelmes to address ‘the operatnonai
difficuities arisen due to revision of the University Ordinances No.
10, 11 and repealing of the University Ordinance No.27, for the
student batches admitted up to the academic session 2014-2015.

07-08 -

AC40.05

To ratify the decision regarding the specification of degrees as per
the University Grants Commission (UGC), Gazette Notlﬁcation
dated 05" July, 2014 No.F.5-1/2013 (CPP-II). S

08

AC40.06 |

To inform the Academic Council regaxdmg‘ the statistics of the
degrees to be conferred in the Eleventh Convoeahon of the Guru
Gobmd Smgh Indraprastha Umversxty - -

08 | .

AC40.07

To consider and approve the hst(s) of subject experts to be appomtedi '

for various purposes. by the: Guru Goband Smgh Indraprastha
University. : ;o . # :

08

| AC40.08

To. considerand approve the modlﬁed ellglblhty criteria, for. | .- . ..:.

| creation of posts ie, “As. per Guru Gobind Singh Indraprastha

University Recruitment Rules” in place of “As per UGC norms”, as
had been approved earlier by Academic Council in its 39" meeting
held on 25.06. 2015 w.r.t Umversrty School of Humamt:es and Socnal
Sciences. =

09

~
&

| AC40.09

--| To. consider- and- approvc the creatlon of teachmg posts for the
.present - and’.-proposed, . courses “in,. the . University . School -

Biotechnology (USBT) Vto fuifil the manpower needs for teachmg,
research and entreprenenrship devel'opment in biotechnology to be
implemented w.e.f. the academlc session 2016-2017.

AC40.10

To ratify the delinking. of the:B.Tech. and M.Tech. degrees and to
run a single M.Tech. programine (in place of the two at prescnt) as
per the revised curriculum, scheme .of examinations and admission
criteria to be implernentedAby the University School of Biotechnology
(USBT) from the academic session 2016-2017.

10-11

AC40.11

To ratify the implementation of revised scheme and syllabus for
M.Tech. (Food Processing Technology) course, offered by  the
University School of Biotechnology (USBT) , from the academic
session 2015-2016.

11
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AGENDA T AGENDA ll‘ILlVJI(S)

To ratify the implementation of revised scheme and syllabus for i g
AC40.12 | Ph.D. course work, offered by the University School of Bloteclmology 11
(USBT), from themcademic session 2815-2016.

Bk

1 AC40.13 | Ph.D. course work offered by the University School of Law & Legal 11 %
Studies (USLLS) , from the academic session 2015-2016.

~ syllabus for’ Master of Law- (One year), ‘Alternative Dlspute o
AC40.14 Resolution (ADR) course offered by the University School of Law &
Legal Studies (USLLS), from the academic session 2015-2016.

To ratify the lmplementatlon of revised . scheme of evaluation:and : j
1

To ratify the lmplementatlon of syllabus course curriculum, scheme
: | of evaluation, eligibility criteria and admission procedure of M.Phil. :
AC40.15 | (Psychiatric Social Work) course offered by the University School of 12

. Medical and Para Medical Health Scnences (USMPHS), from the

academic session 2015-2016.
To ratlfy the unplementatlon of revised course curriculum and
scheme" -of exammatlons for the followmg programmes offered by
b - Umversaty School of Envzronment Management(USEM), from the _
' 'A'C40.16 “academic sesuon 2015 2016:- ; _ - 12-13 |
| | () M.Sc. (Environment Management) o
(ii) M.Sc. (Biodiversity and Conservation)
<(iii) M.S¢..(Natural Resource Management)
(iv)Ph.D..(Environrient Sciences)
“To ratify the implementation of revised scheme and syllabus of Ph.D.
AC40.17 course work of University School of  Ediication (USE), from the 13
) . academic session 2015-2016. 5
To ratify the implementation of revised scheme and syllabus for:|
AC40.18 Ph.D. courses in the discipline of (i)Physics (i)Chemistry and (iii) 13
Sl e s Mathematics  offered by the University School of Basic & Appllcd
L ,#7 .| .Sciences’ (USBAS) from the academic session . = 2015-2016.. ‘
To consider and approve the academic dlsmplmes and syllabus for
Researchh Aptitude Test, for the Ph. D. programmes offered by the

090

AC4019 - University School of Engineering &Technology (USET), to be 14
implemented fr.o'n'r the academic session 2016-2017.
To ratify the implementation of the minor modification(s) in the
scheme and syllabus of the Bachelor of chhllology (B.Tech.) |
programmes approved by the Board of Studles of the University
School of Engincering &Technology (USET):-
()Electronics & Communication Engineering
< ii) Mechatronics e
AC40'20 (Eu;Computer Science & Engineering _ 15 G
- (iv) Electrical E Engineering o —_—
(v) Electrical & E Electronics Engineering ' LA
o
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Page No.

| AC40.21

4-:_‘Computer =Science &
| (iv)Electromics .. & -

To “comsider -and approve the implementation of the. minor
modification(s) in the existing scheme and syllabus of Master of
Technology (M.Tech.) in the following programimes approved by the
Board of Studies of the University School of Information and

Communication Technology (USICT), from the academnc sessxoxn

2015-2016 -

M.Tech.(Regular Programme) -(i)Information Technology, (if)
‘ rmg,(m) Informatlon Securlty .

Engineering and (viii) VLSI Design =
M.Tech.(Weekend _ Programme):- (i) Comp_utcr Scionce - &
Engineering (i) Information . Technology " (iii) Eléfctronics‘ &

| Communication Engineering

cation Engmeermg, _ (v)Dlgltal- ’
.Communication, (Vl)Sngnal Processmg, (vnn) RF & Microwave

15-16

AC40.22

To ratify the Admission Brochure of the Umversnty for the
Academic Scssxon 2016-2017. :

16

WL

To comsider and approve the institution of an Award

(Gotd Medal) in the name of Late Dr. - Bhaskar Prakash Joshi
v_(Ex Reglstrar, Gm u Gobind- Smgh Ind raprastha Umversﬁy)

16

Tab!c Agenda

[ AC40.24

To ratlfy the extension of last date of submitting cllgxblhty proof by :
| November 2, 2015, for result awalted students of Engineering; B.
1" Arch. & Professional Pr ogrammes (Except . IV[BBS ! BDS /PGMC 7

SSMC), admltted durmg Academic Session 2015- 2016.

M
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that the contents of the paper titled “Marketing Research” (MS 106).(refer annexure H page H-52 of
Agenda Item No. AC40.10) are not very relevant with the title “‘Marketing Research.” The title covering
these contents should be ‘Marketing iMénagemeri't”. Therefore the title of the paper bearing code MS 106
may.: be chaﬁggd to “Marketing Management”. The Academic Council after consideration ratified the
delinking of the B.Tech. and M.Tech. degrees and to run a single M.Tech. programme (in place of the
two at present) and also approved the revised curriculum, scheme of examinations and admission criteria

“to run a single M.Tech. Programme, to be implemented by the University School of Biotechhology

(USBT) from the academic session 2016-2017.

Agenda Item No. AC40.11: To ratify the implementation of revised scheme and syllabus’ for
M.Tech. (Food Processing Technology) course, offered by the
University School of Biotechnology (USBT), from the academic
session 2015-2016. '

" The Academic’ Council has been informed that the changes in the M.Tech. (Food

.....Processing Technology) shall be effective for the students already admitted into the course.' However,

from 2016-2017, separate admission to M.Tech. (Food Processing Technology) shall not be offered,
since some of the relevant subjects are now merged as electives under the unified revised M. Tech. in

* Biotechnology vide agenda“AC40:10. Having one umbrella programme in Biotechnology with multiple
_electives/specializations will help. to avoid overlapping of teaching subjects and will create more

opportunities so that the students may have the speécialization of their choice and to develop their

customized profile. The Academic Council ratified the revised scheme and syllabus for N.Tech.

-programme, - implemented from Academic Session 2015-2016 and closure of M.Tech. (Food Processing

Technology) from academic session 2016-2017 onwards. S Avirz & 0k A0S ep, T . 0

g - : "0 A [VAQE ~- 1-0 9 =

'Agenda Item No. £C40.12: To ratify the implementation of revised scheme and syllabus for Ph.D.

i g g 3 -+ -course work, offered by the University School of Biotechnology (USBT),
- from the academic session 2015-2016. , >

: " In pursuance of the provision of Regulations of the University Ordinance 12 for
programmes leading to the degree of Doctor of Philosophy (Ph.D.), the University School of
Biotechnology has revised the scheme & syllabus for Ph.D..course work as approved by thé Board of
Studies (8™ July, 2015) and also approved by the sub-committee of the Academic Council @B1* July,
2015) from Academic Session 2015-2016. The revised scheme and syllabus has been implemented with
the. approval of Competent Authority from Academic Session 2015-2016. The Academic Council
ratified the revised scheme ar_1d syllabus for Ph.D. course work, implemented from Academic Session
2015-2016. 3 AONRe g Anngxuse Tk Aﬁ)\d\g Nem o . AC40.12.Y

. S .(.PGQC,- Ifb\‘ I\S-) 0’ - .
Agenda Item No. AC40,13;: To ratify the imnlementation of rowicad cabara - ; ’ .
~ s S eicotirse 'work ‘bffé‘x‘-‘éd"‘by"the'Unive'r_sity"Sc"h“o"bl‘of :Lai'v‘&“[;é'gﬁl Studies
- (USLLS), from thé academic session 2015-2016. ‘e

_ In  pursuarnce ‘of theprovision of Regulations of the University Ordinance 12 fdr
programmes leéading to the degree of Doctor of Philosophy (Ph.D.), the University School of Law &
»Leg'all,S_tuc:lics on the recommendations of ‘sub-committee. of the “Academic Council has updated and
revised. the scheme and syllabus for Ph.D. coursework. The revised scheme and syllabus was
implemented with the approval of Competent Authority from Academic Session 2015-2016.
The Academic Council after consideration ratified the implementation of revised scheme and syllabus for
Ph.D. coursework for University School of Law & Legal Studies. '
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August 2015 Onwards

SYLLABUS & COURSES OFFERED
TO

Ph.D. Students
Admitted in
University School of Biotechnology

Implemented from August 2015
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NEW DELHI- 110078
Auqgust 2015 Onwards
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Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SCHEMEOTF SYLLABUS
Offeredto Ph.D.Students

S.No. ProgrammeCode Title
1. BT-701 LatestTrendsinDrug Research
2. BT-702 Research Methodology
3. BT-703 Advanced Microbial Biotechnology
4. BT-705 GenesandGenomics
5. BT-707 ProteinPurifictionandCharacterization
6. BT-709 AdvancesinPlantTissueCulture
1. BT-711 CancerBiology
8. BT-713 Clinicallmmunology
9. BT-715 MolecularAspectsofPlantAbioticStress
10. BT-717 AdvancedMolecularBiologyand
FunctionalGenomics
SECONDSEMESTEREXAMINATION(Ph.D.)
L Credits
3 3
BT-701 LATEST TRENDS IN DRUG RESEARCH

Hours

40

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



1. Drug discovery and development process: A brief overview. Phases of the drug discovery process and
stagesof drugdiscoveryprocessbeforeclinicaltrails. 4)

2. Drug discovery and utilization of imaging in drug research. Computerized Tomography, Positron Emission
Tomography,and Single Photon Emission, Computed Tomography, Ultrasound, Optical Imaging .Benefits
& limitation of MRI .InvivoMRTechniques in drug research. 4

3. Imagingasbiomarkerfordecisionmakingindrugdevelopment. Biomarkerlexicon,progressionfromvalidationto
qualification.Imagingbiomarker.Imagingincardiovascular
diseases,inneuroscienceandmultimodalitychallenge

)

4. Drug discovery based on functional genomics. EST database, proteomic methods in target identification,
role ofbioinformatics in target identification. Genomic based drug target validation. Gene disruption
technique, antisensemethods, ribozymes, antibodies &intrabodies,chemicalligands,forRNAtargets.High-
throughputdrugscreening.(5)

5. Combinatorial chemistry. Parallel syntheses, (multipin, teabag, spot and other methods). Split-mix
synthesis, mixed monomer and light-directed combinatorial synthesis. Deconvolution methods, Radio
frequency encoding of capsulesandstringsyntheses. &)

BILcad search, selection and optimization in silico (virtual) screening. Binding site, ligand structure, methods.
Testcompound selection, undesired chemical groups.

8. Systemicantifungalagents. Azoles, Polyenes, AllylaminesNucleicacidinhibitors.
Glucansynthesisinhibitors,mannoproteinbinders,chitinsynthaseinhibitors._
spects. (5)

Text/Referencesbooks:
¢ Molecularpathomechanism& drugresearchbyKeriGyorgy&Tothlstvan.2003,Taylor&Francis.
o Pharmaceutical ChemistrybyChristineM.Bladon.JohnWiley &Sons, Ltd.(2002).
«  Burger’sMedicinal ChemistryandDrugDiscovery(5™edition)byManfredE. Wolff. A Wiley&Sons, Inc.(2000).

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



BT-702 RESEARCH METHODOLOGY

L Credits Hours
3 40

w

1. ScientificResearch:Meaningandcharacteristicsofscientificresearch;Validityinresearch;PhasesorStagesinresearc
h; Various types of research: Quantitative, Qualitative, experimental, Exploratory, Empirical, Descriptive, Ex-
postfacto,Casestudies. 4)

2. Reviewof literature: Purpose ofthe review, Sources ofthereview,Citingreferences, Ethicaland IPRissues
inresearch.(3)

3. Data representation: Collection of data, Tabulation, Organization and graphical representation of quantitative

data- LineGraphs,BarGraphs,PieCharts,Histograms;Probabilityconceptandtheories. 4)

4. Sampling: Meaning and types of sampling- Probability and Non probability Sampling. Methods of drawing
randomsamples,requisitesofgoodsamplingmethods, Sample size, Sampling error. 4

5. Hypothesis testing: Null hypothesis, Alternate hypothesis, Steps of hypothesis testing, Level of significance,
Type I andTypellerror. 3)

6. MeasuresofVariability:Range;QuartileDeviation;StandardDeviation; AverageDeviation;andCoefficientof Vari
ation; Measures of Relative position: Percentiles, Percentiles Ranks, Standard Scores, Stanine Scores, T-
Scores;Normal Probability Distribution, properties of normal curve, applications of normal curve, Divergence
from Normality :SkewnessandKurtosis. ®)

7. Correlation and Regression: Karl Pearson’s correlation Coefficient(r), Spearman’s rank order correlation
coefficient(rho),PartialandMultipleCorrelation, Scatterdiagrams,RegressionandPrediction,Regressionequations,
linearregression,multipleregressionanalysis,Causeandeffect-Pathanalysis )

8. Statisticalinference:Conceptof StandardError andit’s uses;TheSignificanceof StatisticalMeasures;Tests
ofSignificanceofDifferencebetweentwomeansZ-Test, T-
test; Analysisofvarianceandanalysisofcovariance: Assumptions of Anova, One way Anova, Two way Anova,
Post Hoc tests- Duncan’s multiple range test, Tukey’s test,Newmann-Keuls test; Non-parametric Tests: Chi-
square  test, Medium test, Mann  Whitney U test, Kolmogorov-  Smirnovtwosample
test;Multivariateanalysis:Factoranalysis,Cluster analysisand Discriminantanalysis.(5)

4)
10. PreparationofThesis:Introductiontoscientificwriting,Introductiontodifferentsoftwaresusedforthesispreparation(
3)

Recommendedbibliography:-
¢ Kothari,C.R.(2004). Researchmethodology. NewAgelnternational,2"*Edition.
o Singh,Y.K.(2009).Fundamentalofresearchmethodologyandstatistics.NewAgelnternational.
o Oftt,R.L.andLongnecker,M.(2010).Anintroductiontostatisricalmethodanddataanalysis.Brroks/ColeCengagele
arning,Canada.
o Laake,P.,.Bennestad,H.B.andOlson,B.R.(Eds)ResearchMethodologyinthemedicalandbiologicalsciences(2007
)Elsevier/Academic Press.

o Betz,F.(2011)ManagingScience,MethodologyandOrganizationofResearch.Springer

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 40

w

BT-703 ADVANCEDMICROBIALBIOTECHNOLOGY

1. Influence of E. Coli toxin on the mammalian central nervous system. Symptoms, CNS histopathology from
autopsy.CNSpathology from MRI, animal models, CNS symptoms of animal models. CNS histopathology,
Hematology & serum ofanimal models.Similaritybetweenanimal& humanpatients.(5)

2. Microbial fingerprinting using matrix-assisted laser desorption ionization time of flight- Mass spectrometry
(MALDI -TOF - MS). Applications & challenge need to identify microorganism, using (MALDI —
TOF).Application in case ofbacteria,fungi,
viruses&currentapplicationchallenges,reproducibility,effectofcultureconditions.(7)

3. Pathway for discovering microbial metabolism for functional genomics & biotechnology. Hypothesis,
organization ofexisting metabolic functions. Approaches for new discoveries. Newly Discovered microbial
metabolism. Significance ofnewdiscoveriesinnovelfunctionalgroupmetabolism. (6)

4. Gastrointestinal micro flora: Probiotics. Human gastrointestinal micro flora, probiotic history. Microorganisms
used asprobiotics. Selection criteria for probiotic bacteria. Lactose intolerance. Atopic disorders. Treatment &
prevention ofdiarrhea,ulcerativecolitis,&pouchitis, irritable bowelsyndrome & Helicobacter pyloriinfection. (7)

. Using single cell, Raman

tweezers tomeasure& manipulate single microbial cells.Surface enhanced Raman scattering.
*ﬂ)

6. Nanotechnology in the detection of microorganisms. Carbohydrate biofuntional polymeric nano materials.
Nano materialsfor vaccine development. Florescence based detection of microorganisms. Metallic nano
materials, elemental metal nanomaterials, metal-oxide nanomaterials.Magneticnano materials for the detection
of microorganisms. Metallic nanomaterials, elemental metal nano materials, metal oxide nano materials.
Magnetic nano materials for the detection ofmicroorganisms. 8)

Text/Referencesbooks:

1. Advancesin AppliedMicrobiology.Vo0.71,2010.Vol.61,2007.
2. AnnualReviewsinMicrobiology,2010andothersvolumes.
3. CriticalReviewsinBiotechnology.

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 3 40
BT-705 GENESANDGENOMICS
1. DNASequencing:Principles andtechniquesofDNAsequencing; EiOIEICHDINA
(6)
2. AnalysisofSequenceData:Contigassembly, ORF,Exon—Intronboundaries;
Otherfeaturesofnucleicacidsequencing;Protein motifs&

domains;DNASequenceDatabanks;Sequencealignmentand comparisons.(6)

3. Analysis of DNA Sequence Variation: Nature of genetic variation; Methods to study variation -
Hybridization and PCRbasedmethods,SNPs; Genome —widecomparisons. (6)

4, Comparative Genomics: Comparative account of representative microbial, animal, plant and human genome
projects,Syntenyinmodelgenomes,Genomeevolution. (6)

5. Analysis of Gene Expression: Methods of analyzing gene expression; whole genome expression; differential
geneexpressioncomparingtranscriptomes—subtractive  hybridization,  deferential  display,SAGE,RNA-
seq,Microarrays. ®)

6. Metagenomics,epigenetics,genesilencing, genome editing. 4)

7. Genomeassistedcropandlivestockimprovement,Genomicsand humanhealthcare.(4)

Text/ReferenceBooks:

1. HandbookofcomparativeGenomics:PrinciplesandMethodologybyCeciliaSaccone,GrazianoPesole. Wiley-
LISSPublication,2003.

2. ComparativeGenomicsbyMelodyS. Clark. KluwerAcademicPublishers,2001.

3. EssentialsofGenomics&BioinformaticsbyC.W.Sensen Wiley,2003.

4. DiscoveringGenomics,Proteomics &BioinformaticsbyA.M. Camopbell,C.S.H.Press,2003.

5. Genetics:FromGenesto GenomesbyHartwell,L.etal.2010 McGrawHill

6. AnalysisofGenesand GenomesbyGreece,R.J.(2008)Wiley

7. GenomesbyT.A.Brown2009 Oxford/WileyLiss

8. VariousresearchandreviewjournalslikeNatureBiotechnology,CurrentOpinionSeries, TrendsSeriesand AnnualR

eviews,etc.

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 40

w

BT-707 PROTEIN PURIFICATION AND CHARACTERIZATION:
A PRACTICAL APPROACH

1. Generalmethodsforhandlingproteinsandenzymes:Settingupalaboratory,Buffers,Measurementsofenzymeactivi
ty,Quantitationofprotein,Concentrationofproteinsandremovalofsalts,Maintainingproteinstability.(4)

2.Preparationof crudeextractandsub-
cellularfractionation:Rawmaterial,Celldisintegrationandextractionofprotein,Optimizationandclarificationofthee
xtract,Proceduresforparticulate-associated enzymes.  (4)

3.Concentrationofproteinsandremovalofsolutes: Chromatography,ElectrophoresisDialysis,Ultra

filtration,Lyophilization,Precipitation,Crystallization. 4)
4. “:Salﬁnginaﬂdsalﬁng out, Organic solvent precipitation, Precipitation

withorganicpolymersandothermaterials, Precipitationbyselectivedenaturation.(4)
5. :lon-exchangechromatography, Affinity

chromatography,Dyeligandchromatography,Immunoadsorbants,Batchadsorption. (6)
6. ﬂ: Gel filtration,Electrophoreticmethods,Liquidphase

partitioning,Ultrafilteration.(5)

7. : Determination of purity, Determination of size, MW and subunit structure,

Amino acid analysis,LimitedN- terminal sequence analysis. Peptide mapping, Analysis of

proteinmodificationsandnon-proteincofactors, Proteincrystallization. (5)
8. Immunologicalprocedures:Preparationofpolyclonaland monoclonal antibodies,Proteinblottingandimmune

detection,Immunoassays. 3)
9. Radio —labelingofproteins )
10.Purifiedproteinstogenecloning 3)

Text/Referencesbooks:

¢ Methods in
Enzymology:GuidetoProteinpurification, EditedbyRichardsRBurgessandMurrayPDeutscher.Elsevier (2009)

o PurifyingProteinsforProteomics:Alaboratorymanual, EditedbyRichardJ.Simpson
(ColdSpringharborLaboratoryPress(2004)

¢+ ProteinAnalysisandPurification:BenchtopTechniquesbylanM.Rosenberg(BirkhAcuserBoston( 2004)

o ProteinPurification(THEBASICS)byPhilipL. R.BonnerTaylor&Francis( 2007)

o ResearchPapersand reviewarticles

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 3 40
BT-709 ADVANCESINPLANTTISSUECULTURE

1. Eventsintherefinementof plant tissue cultureasamajorbiotechnologicaltool:tracingevolutionofmedium
proposition, aseptic procedures,choiceofsterilizingagents,natureofregeneration protocols etc. (3)

2. Introduction to variety of explants and their potential: orthodox/recalcitrant nature of explants, best explants
choice, selection criterion basedonpurely academic interest /commercial exploitation for improvement
andmodificationpurposes. %)

3. Understanding the requirements of In vitro culture technique: need and application of specific media
(liquid/semisolid),basic composition and other supplements to be added and specific equipments/accessories
(for single cell/tissue/organculture)necessaryforachievingspecifictargets. %)

4. Regeneration protocol optimization:withafocusonachievingdifferentobjectivessuchasclonalpropagation/micro
propagation/cryopreservation/multiplicationforsavingfromextinctionetc.(5)

5.

6. Creating novel combinations in vitro:

roductionofhaploids/homozygousdiploids,gynogenichaploids,triploidsetc.(6)

7.

8. Production of desirable compounds in vitro: Protocol development and optimization for enhanced yields of
compoundssuchassecondarymetabolitesetcfor flavoring, perfumery
orpharmaceuticalinterestormolecularpharming, commercialization andautomationpotential.
(6)

Text/Referencesbooks:
o Bhojwani,SS.(2005).PlantTissueCulture: TheoryAndPractice,5thRevisedEdition,Elsevier.
¢ Bhojwani,SS.(2003).AgrobiotechnologyandPlantTissue Culture.OxfordUniversityPress.
o Slater,S,Scott, NW&Fowler, MR.(2008).PlantBiotechnology:thegeneticmanipulationofplants,secondedition,
Oxford.
o Dodds,JH&Roberts, LW.(1995).Experimentsinplanttissueculture. CambridgeUniversitypress,Cambridge.
o Bhojwani,SS.(2003).AgrobiotechnologyAndPlantTissueCulture.OxfordUniversityPress.

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 3 40
BT-711 CANCERBIOLOGY
1. CharacteristicsofHumanCancer: Definitionanddescriptionofcancer,Significantevents in cancer research,
Hallmarks ofmalignantdisease,Classificationofhumancancers. %)
2. The Epidemiology of Human Cancer: Trends of cancer incidence and mortality- worldwide and Indian
scenario, Roleofriskfactorsindevelopmentof cancer-intrinsicandextrinsicfactors. 3)
3. Causesofcancer: Introductiontomutagensandcarcinogens, Tumorvirusesand the discovery
ofoncogenes,Mechanismof tumor initiation promotionand progression. &)
4. TheBiochemistryandCellBiology ofCancer: Growth characteristicsofmalignantcells-

immortality,lossofanchorage dependence, decreased dependence on growth factors, loss of cell cycle
control and resistance to apoptosis,Invasionandmetastasis.(5)

5. Molecular Genetics of Cancer: Oncogenes, Tumor suppressor genes, DNA methylation, telomeres and
telomerase,Molecular genetic iterations incancercells.(5)

6. Tumor immunology: Tumor evasion of immune system, the role of immune surveillance, tumor antigens,
cytokine therapy,NKcellanddendriticcell therapy, cancer vaccines. (5)

7. CancerDiagnosisandtreatment:Presentmethodsandtechniquesforcancerdetectionandtherapy, molecular

diagnosis, Tumor markers ,blood based markers forearlydetectionandscreeningofcancer.(6)

Text/Referencesbooks:
+ TheBiology ofCancer,byRobert A.Weinberg,2014,GarlandScience, ISBN978-0-8153-4220
+ Ruddon-CancerBiologybyRaymondW. 4thEditionOxfordUniversityPress
o Recent articlesfromNatureReviewsCancer

Approved in 40™ Academic Council meeting held on 1% March, 2016 vide Agenda Item 40.12. w.e.f 2015-16.



SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 3 40
BT-713 CLINICALIMMUNOLOGY
1. Understanding of Basic Immunology: Structure and function of the immune system, Infection and immunity,
Immune regulation andTolerance. 4)
2. Hypersensitivity Reactions — Types 1, II, III, IV, IgE-mediated (type-I), Ab-mediated cytotoxic (type-II),
Immunecomplexmediated(type-111),Delayedtypehy per sensitivity(type-1V) 4)
3. Autoimmune Diseases- Factors influencing the development of autoimmunity, The spectrum of

autoimmunity, Organnon -specific diseases, Systemic lupus erythematosus, Rheumatoid arthritis,Sjogren's
syndrome, Scleroderma, Organ-specific Autoimmune Diseases,Endocrine gland disorders, autoimmune
thyroiditis, Pancreas — IDDM, Gastrointestinaldisorders—pernicious anemia. ®)]

4. Immune Deficiency Disorders- Accessory Cell Dysfunction, Primary Immune Deficiency Disorders,
Humoral immunedeficiency - Bruton's gammaglobulins ,Selective IgA deficiency, Cellular immune
deficiency, DiGeorge Syndrome,Combined humoral and cellular immune deficiency SCID, Wiskott-Aldrich
syndrome, Secondary Immune DeficiencyDisorders. (6)

5. ImmunoproliferativeDisorders-

Monoclonalgammopathy,Multiplemyeloma, Waldenstrom'smacroglobulinemia,monoclonaldisorders,Polyclo
nalgammopathy. )

6. Theimmuneresponseininfectiousdiseases-

Spirochetalinfections:SyphilisandLymedisease, Streptococcalinfections, Epstein — Barr virus, Tuberculosis,
Leprosy, HIV infection, Etiologic agents, Stages of the disease,
Directdetection,Serologicdisease, Treatmentandprevention. &)

7. Tumor and Transplant Immunology- Predisposing genes, role of oncogenes, tumor markers, cancer

treatment. Typesofgrafts,graftacceptanceandrejection,tissuetyping, immune suppression.(5)

(6)

Text/Referencesbooks:

¢+ Stevens,ChristineDoresteyn.Clinicallmmunology&Serology: ALaboratoryPerspective.3"ed.F.A.DavisCo.
Philadelphia,2009

¢ AbdulK. Abbas,AndrewH,Lichtmanand ShivPillai.Cellularand MolecularImmunology.6™ed.

¢+ HelenChapel,ManselHaeney,SirajMisbah,NeilSnowden.EssentialsofClinicallmmunology.5"ed. WileyBlac
kwell.2006

¢ Robert R. Rich, Thomas A. Fleischer, William T. Shearer et al. Clinical Immunology Principles and
Practice. 4"ed.MosbyElsevier
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SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 40

w

BT-715 MOLECULARASPECTOFPLANTABIOTICSTRESS

PlantStress: Abioticandbioticstresses,Effectofabioticstressonplantproductivityand ~ growth, Response at
morphological landphysiologicallevel. 3)

Salinity stress: Genetic diversity for salt tolerance, Mechanisms of salt stress, Sensors, lon Homeostasis,
Na+/H+antiporter,Na+- ATPase, Na+influx andefflux,Na+compartmentalization,K+/Na+balance,Salinity
responsivegenesand proteins,Recentadvancesinengineeringofsalt-tolerantcrops. 3)

Drought stress: Plant response todehydrationstress, Leafwaterpotential, Mechanisms of dehydration
tolerance, Calmodulin,Antioxidant,Late-embryogenesis-abundant(LEA)proteins,drought-
responsivegenesandproteins,Secondarymessenger,Recent advances inengineeringdroughttoleranceplants.
(%)

High temperature stress: Plant response to heat stress, Mechanisms of high temperature tolerance, Responses
of C3 andC4 plants, Heat shock protein, Heat shock transcription factors, High temperature responsive genes
and proteins Recentadvancesinengineeringheattoleranceplants. @)

Low temperature stress: Cold stress signaling, DREB1/CBFs transcription factor, Transcriptional regulation-
ICE1-CBFtranscriptional cascade, Negative regulators of the CBF regulon, CBF-independent regulons, Cold
responsive genes andproteins,Recentadvancesinengineeringcoldtoleranceplants. 4)

Stress signaling pathway: Ca2+ signaling, MAPK signaling, Phospholipid signaling,ABA-dependent
andABA-Independentpathway,SaltOverlySensitive(SOS)Pathway, Heatshocksignaltransductionpathway.
(7)

Heavy metal stress: Metalloenzymes, Metal Transporters, Role of Phytochelatins, Molecular mechanisms
heavy metal uptake andtolerance. 3)
Secondary Messenger and Hormones: Ca2+ as secondary messenger, inositol phosphates, Reactive oxygen
species,Abscisicacid(ABA),JasmonicAcid(JA),EthyleneandPolyaminesandtheirroleinplant
abioticstresstolerance.(7)

OsmolytesandOsmoprotectants:Carbohydrates-

Sucrose,Mannitol, Trehalose,Arabinitol, Mannitol,Pinnitol/ononitol, Sorbitol, Nitrogen compound - Proline,
Glycine betaine, Choline, Putrescine, Organic acid - OxalateandMalate. 4

Text/Referencesbooks:

Abiotic Stress Adaptation in Plants: Physiological, Molecular And Genomic Foundation. Pareek, A.; Sopory,
S.K.;Bohnert,H.J.;Govindjee(Eds.) 1¥Edition., 2010,XXVII,526 p.,Hardcover ISBN:978-90-481-3111-2
Physiology and Molecular Biology of Stress Tolerance in Plants. Madhava Rao, K.V.; Raghavendra, A.S.;
JanardhanReddy,K. (Eds.) 2006ISBN:1-4020-4224-8

Biochemistry & Molecular Biology of Plants. B.B. Buchanan, W. Gruissem and R.L. Jones (Eds), 2000
AmericanSocietyofPlantPhysiologists,Rockville,Maryland.ISBN:0-943088-39-9
Levitt,J.ResponsesofPlantstoEnvironmentalStress,2"*Edition,Volume1:Chilling, Freezing,andHighTemperatu
reStresses. 1980.Publisher:Academic Press.

Major review articles on abiotic stresses from scientific journals including articles from Annual Review of
PlantBiology, Plant Physiology, Crop Science, Environmental and Experimental Botany, Plant and Soil, and
Plant, Cell, andtheEnvironment.
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SECONDSEMESTEREXAMINATION(Ph.D.)

L Credits Hours
3 40

w

BT717: AdvancedMolecularBiologyandFunctionalGenomics

1. Moleculesof Life--Occurrence, structure, classificationandfunctionsof nucleic acids. Historical and General
AspectsBasicdiscoveriesongeneticmaterial;genotypetophenotype. (6)

2. GenomeReplication andMaintenance-- Basic principles of perpetuation andmaintenance of genomic
integrity;DNA polymerases and accessory proteins; Control of replication of chromosomes and extra-
chromosomal elements, Transposableelements.(6)

3. Regulation of Transcription and Translation -- Discovery of RNA; Operon concept; Promoters and other
controlelements; RNA polymerases and accessory factors; Transcriptional controls; Controls at transcription
termination;Control of gene expression in bacteriophages. Structure of ribosome and comparative studies in

eukaryotes; tRNA;Geneticcode; Translationalandpost-translationalcontrol; Codonbias. (6)

4. Control of Gene Expression -- Introns and exons - size, distribution and evolution; RNA splicing; Catalytic
RNA;Alternative splicing; RNA stability; Small RNAs and RNA interference Transcriptional and post-
transcriptional controlofgeneexpression (6)

5. Principles, Tools and Techniques of Recombinant DNA Technology -- Gene cloning, Restriction

enzymes andnucleic acid modifying enzymes; Vectors - plasmids, phages, cosmids, shuttle vectors, artificial
chromosomes, plantviruses and other advanced vectors; cDNA and genomic libraries - construction,
screening methods and applications;PCR and its applications; DNA sequencing methods; Techniques for
studying gene expression and inter-biomolecularinteractions.(6)

6.

6)

7. Introduction to Epigenetic Gene Regulatory Mechanisms.... Posttranslational modifications on histone
proteins,Histone code, Factors affecting chromatin remodeling and gene activation/silencing, DNA
methylation, Components of DNAmethylationmachinery, Inheritanceofepigenetictraits. 4)

References

I Epigenetics,SecondEdition(2015)EditedbyC.DavidAllis, TheRockefellerUniversity; Marie-LaureCaparros,
London; Thomas Jenuwein, Max-Planck Institute of Immunobiology and Epigenetics; DannyReinberg,
HowardHughesMedicallnstitute, NewYorkUniversity School of Medicine-Smilow
ResearchCenter, Associate EditorMonikaLachlan, Max-Planckinstituteoflmmunobiologyand Epigenetics

2. Lewin,B.2008.GenesIX.JonesandBartlettPublishers,Inc.,USA.

3. Lodish,H.,Berk,A.,Zipursky,S.L.,Matsudaria,P.,Baltimore,D.andDarnell,J.(Eds.)2000.MolecularCellBio
logy. W.H. Freeman&Co., USA.

4. Baxevanis, A.D. and Ouellette, B.F.F. 2005. Bioinformatics: A Practical Guide to the Analysis of Genes and
Proteins. Third Edition. JohnWileyandSonlInc., USA.

5. Watson,J.W.,Baker,T.A.,Bell,S.P.,Gann,A.,Levine,M.andLosick,R.
2004.MolecularBiologyofGene.PearsonEducation, USA.

6. Brown,T.A.2007.Genomes3. ThirdEdition. GarlandSciencePublishing, USA.

7. GenomeScience:APracticalandConceptualintroductiontoMolecularGeneticAnalysisinEukaryotes(2014
).ColdSpringHarborLaboratoryPress
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