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KANNUR*=UNIVERSITY

(Abstract)
MSc Biotechnology Programme (CBCSS) - Open Elective Course included and Credit of Elective

Courses reduced from 3 to 2 in the third semester- Modified Scheme and Syllabus implemented in the
University Department - w.e.f. 2021 Admission - Orders issued.

ACADEMIC C SECTION
Acad/C4/12615/2020 Dated: 29.12.2022

(X

Read:-1. U.O. No. Acad/C4/12615/2020 dated 17.02.2021
2. Minutes of the meeting of the IQAC, held on 27.07.2022
3. Minutes of the meeting of the Department Council, Dept of Biotechnology &
Microbiology dated 17.10.2022
4. Email from HoD, Dept. of Biotechnology & Microbiology dated 23.12.2022 forwarding
the modified Scheme and Syllabus

ORDER

1. As per paper read (1) above, the Scheme, Syllabus of MSc Biotechnology Programme (CBCSS)
was revised and implemented in the University Department - w.e.f 2020 admission.
2. Meeting of Internal Quality Assurance Cell held on 27.07.2022 as per paper read (2) above,
resolved that all the Teaching Departments should offer Open Elective Courses, compulsorily in the
third semester.
3. As per paper read (3) above, the Department Council, Department of Biotechnology & Microbiology
resolved to opt one Elective with 2 Credits, and one Open Elective with 4 Credits from other
Department, in third semester and also to incorporate the following modifications in the syllabus
of MSc Biotechnology Programme (CBCSS) for implementation from 2021 admission onwards
1. Open Elective Course MSBTCO03001 -BASIC IN BIOTECHNOLOGY -
introduced in 3rd semester
2. Credits of Elective Courses in third semester reduced from 3 to 2
keeping total credit as 80
4. As per paper read (4) above, the Head, Dept. of Biotechnology & Microbiology submitted the
modified Scheme and Syllabus of MSc Biotechnology Programme (CBCSS) for implementation with
effect from 2021 admission.
5. The Vice Chancellor after considering the matter in detail and in exercise of the powers of the
Academic Council conferred under section 11 (1) Chapter Il of Kannur University Act 1996, accorded
sanction to implement the modified Scheme and Syllabus of MSc
Biotechnology Programme (CBCSS) in the Department of Biotechnology & Microbiology, Dr. Janaki
Ammal Campus , Palayad as detailed in para (3) above, with effect from 2021 admission, and to
report to the Academic Council.
6.The modified Scheme & Syllabus of MSc Biotechnology Programme (CBCSS) implemented with
effect from 2021 admission are appended and uploaded in the University
Website.(www.kannuruniversity.ac.in).
7.The UO read (1) above stand modified to this effect
Orders are issued accordingly.

Sd/-
BALACHANDRAN V K
DEPUTY REGISTRAR (ACAD)
For REGISTRAR

To: 1.The Head, Department of Biotechnology & Microbiology
Dr. Janaki Ammal Campus, Palayad

Copy To: 1. The Examination Branch (through PA to CE).
2.PStoVC/PAto PVC/PAtoR
3. DR/ AR 1/ AR Il (Acad), EXCI, EPIV
4. The Web Manager (for uploading in the Website), Computer Programmer

5. SF /1 DF IFC
Forwarded / By Order
SEQ'E\%S;(\I OFFICER




KANNUR UNIVERSITY

DEPARTMENT OF BIOTECHNOLOGY AND MICROBIOLOGY

SCHEME AND SYLLABUS
MSc BIOTECHNOLOGY

2021 ADMISSION ONWARDS




Scheme and Syllabus of M.Sc. Biotechnology
ProgramUndertheChoiceBased
CreditandSemesterSystemwitheffect from 2021
Admission

AbouttheDepartment

The Department of° Biotechnology and Microbiology of Kannur
Universityestablished in the year 2000 at Palayad, Thalassery offers M.Sc.,

Ph.D. andPost-
doctoralprogramsinBiotechnologyandMicrobiology. TheDepartment is a
Centre of Excellence in Biosciences, receiving

researchfundsfromstate,nationalandinternationalagencies.Ourvisionistoimpro
ve quality of life through research and molding future scientists
andindividualswhowil/beaworkforceto make abettertomorrow.

M.Sc.PROGRAMMES

M.Sc. Biotechnology -- 12
SeatsM.Sc.Microbiolo zy—12
Seats

ProgrammeSpecificOutcomes(PSOs):

A post-graduate studert upon completion of the programme i< expected
togainthe “ollowingattributes:

eTo train students drewn from different disciplines at Post-Ciraduate
levelin frontier and multidisciplinary areas of Biotechnology 5o as to equip
themtobe “uturescientists,teachersandentrepreneurs.
e CompetenceforresearchandinnovationinBiotechnology.
e Gainingtechnicalskil sforthebettermentofplanetEarth.
e Critical thinking ability to review scientific literature as steppingstone
toresearch
e Gainconfidence forcareerchoice.

e Gain ability to werk independently in choosing research topics as
wellasbepart of teamwork.with collaborativeskills.

¢ Toattainconfidenceinscientificconversationandwritingskill sandkno
wing ethical behavior.

DURATIONOFTHEPROGRAMME



Thewholeprogram isdividedintofoursemesters (twoyears)
ELIGIBILITYFORADMISSION

Bachelor’sdegreeinanyofthesubjectssuchasBiotechnology/Microbiology/
Biochemistry/ Chemistry/  Zoology/  Botany/  Life Science
oranyothersubjectwithMicrobiology/Biotechnologyasoneofthesubjectsofstud
yatdegreelevelwithnotlessthan50%marksinaggregate(excluding languages).
Those who are awaiting final year B.Sc. results alsocan apply but will have
to fulfil the eligibility criteria before the admission.Eligible relaxation in the
percentage of marks will be given to candidatesbelonging to SC and
ST.Reservation policies of the University/State arefollowed for admission.

ADMISSIONPROCEDURE

AdmissionsarenotifiedinnationalnewspapersinvitingapplicationsfortheM.Scp
rogrammes(BiotechnologyandMicrobiology)oftheDepartment.

Allthe eligible applicantsmustappear for a written entrance test. Durationof
the entrance test will be 120 minutes with 200 objective type multiplechoice
questions for 100 marks. Questions will be of undergraduate level. There will
be 25% negative marks for the wrong answers. A rank list will beprepared
based on the entrance test. =~ The admission will be as per the rankinthe
listand reservation policy.

ThesubjectsandtheirweightagesintheEntranceTestwillbeasgivenbelow.

Physics 10%
Chemistry 15%
BotanyandZoology 25%
Biotechnology,Microbiology,Biophysics,Bioche 50%
mistry,Molecularbiologyetc




MScCURRICULUM

TheM.SccurriculumofhothBiotechnologyandMicrobiologyclcselyfollowsthel
evelandextentasconceivedbythenationalcurriculadevelopmentcentersofUGC/
DBT.TheChoiceBasedCreditSystem(CBCS) provides an opportunity for the
students to choose courses from theprescribed courses comprising core and
elective courses. The evaluation
ofthecourseswillbethroughgradingsystemevaluationandcomputationoftheCu
mulativeCradePointAverage(CGPA )basedonstudent’sperformanceininternal
and exterralexaminations.

COURSESANDCREDITS

Definitiors

(1) ‘Academic Programme’ means the entire course of study including
itsprogramme structure, details of the course, evaluation methods etc. This
willbe carried out by teaching and evaluation process in the parent
department /centreorjointly under morethanonesuchDepartment/ Centre

(i1) “Course’meansisas ubjectthatispartofanAcademicProgramme

(ii1) ‘ProgrammeStructure’includesthelistofcourses(Core,Flective,Ope
n Elective) that forms an Academic Programme which specifies
thesyllabus, credits, hours of teaching, evaluation process and
examinationschemes, the minimum credits required for successful
completion of theprogramme etc. prepared in conformity to University
Rules and eligibilitycriteriaforadmission

(iv) ‘Core Course’ means a course that a student admitted to a
particularprogramme nmust successfully complete compulsorily to receive
the degreeandthatwhicacannot besubstitutedby anyothercourse

(v) ‘ElectiveCourse’ meansan
optionalcoursetobeselectedbyastudentoutofsuch coursesoffercd
inthesameorany otherDepartment/Centre

(vi) ‘Open Elective’ means an elective course which is available
fromrecognized online resources like Swayam/ MOOCS or offered by
otherdepartments with nthe frameworkof the subject.



(vii) ‘Credit’isthevalueassignedto
acoursewhichindicatesthelevelofinstruction; 1 lecture per week equals 1
Credit, 3 hours practical class perweek equals] credit.

(viii) ‘SGPA’ means Grade Point Average of the semester calculated
forindividual semester.

(ix) ‘CGPA’isCumulativeGradePointsAveragecalculatedforallcoursescomp
leted by the students at the end of the programme. A formula
forconvertionofCGPAintopercentagemarks willbegiveninthemarksheet.

A minimum of 80 credits are mandatory for the successful completion of
theprogramme.

Studentscanoptforoneelective(openelective)courserelevanttoBiotechnology
program from online sources approved by the University(Swayam
Platform or similar platforms) or other Departments duringsecond and
third semester. The choice of the student must be reported to theHead of the
Department and approved by theDepartment Council.
Theminimumecreditspersemesterisl 6andthemaximumcreditspersemester
(core and elective inclusive) cannot cross 24. All students haveto
optforequal numberofelectives ineachsemester.

If the student does not earn the required credits by not appearing for
theexam or due to other reasons, the course will have to be repeated along
withtheconcurrentsemesterofthenextbatch after theapproval by theDC.

PROJECTWORK

Students have totake up aresearchprojectof Smonths duration in thefourth
semester for which they are encouraged to go to national
researchinstitutes. Thestudentsmayalsogetopportunitytoundergo1-
2weekstraininginindustrial/researchinstitutionsinthefieldofappliedbiology.



EVALUATION

ThemarksforContinuousEvaluationandEndSemesterExaminationwillbeinther
atio40:60. Allocationofmarksforeachcomponentundercontinuc usevaluationof
theorycourses shallbeasgivenbelow.

ContinuousEvaluation: TheoryPaper(40Marks)

Assignment Testpapers Seminar Total

8 16 16 40

ContinuousEvaluation:Practical(40Marks)

Midsemester  Record | Total
test/viva _
30 10 140

EndSemesterExaminationPractical:(60Marks)

The teacher conducting the practical examination will decide
thecomponentsof the exam

EndSemesterExaminationTheory: Writtenexaminationfor6(Marks

ATTENDANCE:

Theminimumattendancerequiredforeachcourseinasemestershz llbe60% of the
total number of classes conducted for the course. Only those whosecure the
minimum attendance requirement in the semester will be allowedto register
for theEndSemester Ex:amination.

TENURE
Astudentmustcompletetheentireprogramwithinfouryearsfromthedateofregistr
ation

CoursesofferedintheM.ScBiotechnologyProgramme-Totalcredits§0



Semesterl

Courses:Core:6(Theory:4,Practical:2),Elective:2Credits:
Core:16,Elective:6,Total:22

Sl. | CourseCode Titleofthec Contacthours Marks Credits
No ourse /week
Li | 'H P ESE | CE | Total
S
CoreCourses

1 MSBTCOICOI | Biochemistry 2 5 60 40 100 3
2 | MSBTCO01C02 | GeneralMicr 3 2 60 40 100 A

obiology
3 | MSBTCO1CO03 | CellBiology 3 2 60 40 | 100 3
4 | MSBTCO1C04 | Genetics 3 2 60 40 100 3
5 MSBTCO1CO5 | Practical 3+3 60 40 | 100 2

I(Bioch
emistryand
General

Microbiology
6 | MSBTCO01CO06 | Practical II 3+3 60 40 100 2

(CellBiology

andGenetics)

ElectiveCourses

7 | MSBTCOIEO!1 | Biostatistics 3 2 60 40 100 3
8 MSBTCO1EQ2 | Instrumentation 3 2 60 40 100 3

Total credits

R0
(3]




Semester/1

Courses:Core:3(Theory: 2,Practical:1),Elective:4(Stu

dents have to choose 4 elective courses from

5)Credits:Core:8,Elective:12,Total:20

Total credits

SI. | CourseCode Titleofthec Contacth Marks Credits
No. olrse ours/week
L|{T/S| P | ESE| CE | Total
Corecourses
9 MSETC02CO07 | Intermediary 3| 2 60 | 40 100 3
Metabolism
10 | MSETC02C08 | Molecular 3] 2 60 | 40 | 100 3
B ology
11 | MSETC02C09 | Practicallll(Inte 3+3 | 60 | 40 | 100 2
rmediaryMetab
olism
ar dMolecularBi
ology)
Electivecourses (45)
12 | MSETCO02E03 | B ophysics 31 2 60 | 40 100 3
13 | MSETCO02E04 | Immunology 31 2 60 | 40 100 3
14 | MSETCO02E05 | HamanPhysiol 3|1 2 60 | 40 100 3
ogy
ardDevelopme
ntalBiology
15 | MSETCO02E06 | FoodMicrobi 31 2 60 | 40 100 3
ology
16 | MSETCO02EOQ7 | Ethics, 31 2 60 | 40 100 3
Patencyand
IntellectualPro
pertyRights
20




Semesterlll

Courses: Core: 6 (Theory: 4, Practical: 2), Elective:

2(students have to choose 2 out of 4 available elective

courses)Credits: Core:16,Elective: 6, Total: 22

Sl
No.

CourseCode

Titleofthecourse

Contacth
ours/week

Marks

Credits

L

T/S

P

ESE

CE

Total

Corecourses

17

MSBTCO03C10

Microbial Technology

2

60

40

100

18

MSBTCO03Cl1 1

Enzymology

(V8]

2

60

40

100

19

MSBTCO03C12

CellandTissue
Manipulation

2

60

40

100

20

MSBTCO03C13

Recombinant
DNATechnology

60

40

100

MSBTC03C14

PracticallV(Mi
crobial Technol
ogyand
Enzymology)

3+3

60

40

100

22

MSBTCO03C15

Practical V(Cell
andTissue
Manipulationand
Recombinant
DNAtechnology)

3+3

60

40

100

Electivecourses(1/4)

23

MSBTCO3E08

Bioinformatics

60

40

100

24

MSBTCO03E09

Biotechnology
inMedicine,
Health,Agricultur
eand
Environment

60

40

100

25

MSBTCO3E10

Virology,
MycologyandParasi
tology

60

40

100

(3]

26

MSBTCO3EI11

Environmental
Microbiology

2

60

40

100

27

Open elective

-

60

40

100

4

Total credits

24

Students have to select one elective from the above list and one open elective from other
departments.




SemesterlV
Courses:Core:1 Credits: 14

SI. | CourseCode Titleofthecourse Contacth Marks
No. ours/week

Core L ESE | CE | Total
27 | MSBTCO04C16 | Project 60 | 4C | 100

The continuous evaluation of the project work shall be done by the
researchsupervisor based on the performance of the student in the lab. The
endsemester evaluation consists of a presentation and a viva voce based on

theproject.




SEMESTERI(TotalCreditsRequired:22)

MSBTCO01C01B
IOCHEMISTRY

3CREDITS (48 Hours)

CourseObjectives:
1. Understandstructureandfunctionofbiologicalmacromolecules.
2. UnderstandChemicalchangestakingplaceinthe livingcells.

3. Understandtransportacrossbiologicalmembranes.

4. Understandtheroleof smallmolecules inthebiologicalsystem.

CourseQutcome:

Upon completion of this course, students will be able to explain and demonstrate
thestructure, functionanddispersalofthebasicbuildingblocksoflife-
thechemicalcomponentsof living organisms

CourseContent

Modulel
Introduction:Molecularlogicoflivingsystem,Biologicalmacromolecules.ImportanceofBioc
hemistry in contemporary medicine and its perspectives.
Membranes:Structureandfunctionsofdifferentmembranesandreasonsfortheircomposition.
Membranetransport:Passivetransport,co-transport,anti-
port.,activetransport,secondaryactivetransport,Pumpsandchannelsandtheirsignificance,Me
mbraneproteins.

(10Hrs)

Modulell
Carbohydrates: Definition and classification, Structure, conformation and functions
ofmonosaccharides,disaccharides,polysaccharides.Starch,glycogen.dextrin,cellulose,amin
osugars, Glycoproteins, Glycolipids, Mucopolysaccharides.
Lipids:Definitionandclassification,structure, function,physicalandchemicalproperties
— Fatty acids, Fats, Waxes, Phospholipids, Sphingolipids, Cerebrosides,
Gangliosides,Sterols,lipoproteins.Eicosanoids-
Formationofprostaglandins;prostacyclinandthromboxanefromunsaturatedfattyacids,Sapon
ificationnumber,acidnumberandiodinenumberof fats.

(14Hrs)

Modulelll

Proteins: Properties of peptides and proteins, Amino acids, their properties, and
theirclassification according to the polarity of their side chains and according to the acid-
baseproperties. Essential and non-essential amino acids, Structure of peptides and
proteins,their primary structure, structures of higher order and their meaning for the
function ofpeptidesand proteins. Protein-protein interaction.

Nucleic acids: Definition and classification, structure, function, physical and
chemicalproperties-Purinesandpyrimidines, basepairing, Hoogsteenbasepairing.




(12Hrs)

ModulelV

Vitamins e¢nd minerals: chemistry, source and functions of water soluble and fat-
solublevitamins. Role of vitamins as cofactors. Source and functions of macroelements
andtrace elements, Hormones & Related Molecules: Chemistry, synthesis and functions
ofvarioushormones(PlantcizAnimal),pigments(Plant& Animal),Pheromonesandneurotrans
mitters

(12Hrs)

REFERENCE
Lehninger’sPrincipleofBiochemistry.NelsonLDandMMCox.
Biochemistry.Jeremy V.BergJohnandTymoczkoLubert Stryer.
BiochemistrywithClinicalCorrelation. Thomas MDevlin. Wiley-Lis:
Biochemistry.Donald Voet,JudithGVoet,Charlottewpratt.John Wiley
Biochemistry.Jeoffrery Zubay. WmCBrownPub.
Biochemistry.Mathev’s CKand KE.vanHolde. BenjaminCumming Pub.
Biochemistry.Voll & 'DavidMetzler.

ol
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MSBTCO01C02GENERA
LMICROBIOLOGY
3Credits (48Hours)

CourseObjectives:

1. Studentswillbeabletoisolate andidentifybacteriaandfungi
2. Theywillbeabletocharacterizemicroorganisms

3. Studentswillacquiresufficientskillsto
analysesmicroorganismspresentinvarioussubstances

4. Studentswillgetskillstodobasicmicroscopic analysis

CourseOutcome:

OncompletionoftheGeneralMicrobiologycoursestudentswillgettheoretical
knowledgeandlaboratoryskillsto dobasicoperations inaMicrobiology Laboratory.

CourseContent:

MODULEI

Milestones in the history of Microbiology. Early discoveries and scientists. (12
Hrs)FiveKingdomsand Woese'sThreeDomainclassificationsoflivingsystem.Bacterial.f
ungalandviral classifications.Bergey’sManual ofdeterminativebacteriology.
Laboratoryproceduresforidentificationofbacteria.Molecularphylogeny.

MODULEII

Microbialmorphologyandcolony

characteristics.Microscopy:Brightfield,darkfield, fluorescent,phasecontrast,interference
, polarization andelectron microscopies.
Specimenpreparationandstaininginmicroscopy.
Growthcurve,Cultivationofbacteria,Culturemediaand methods, Storageand transport of
microbes (10 Hrs)

MODULEII

Ultra-

structureofbacterialcells.Differencebetweenbacterialandfungalcells: Differentstainingpro
cedures andstudyofbacterialandfungalmorphology. Cell wall,

cellmembrane and transport system, chromosome and extra chromosomal genetic
materials:flagella, pili, capsule, endospore. Virus, Structure and multiplication of Virus,
ViralDiseases—Emergingand re-emergingviral infections.FungalReproduction(10Hrs)

MODULEIV
MicrobialnutritionandNutritional groupsofbacteria.Photo autotrophyandbacterial




photosynthesis, Chemoautotrophy, Heterotrophic metabolism. Aerobic and
anaerobicrespiration (fernentation). Physical and chemical methods of sterilization,
Methods oftesting

antimicrobialsubstances,

Drugresistanceofmicrobes .GeneticallyModifiedMicroorganisms.(16 Hrs)

REFERENCE

N LN —

@«

Microbiology—Prescott

GeneralMicrobiolog —Stanier

FundamentalsofMicrobiology —Frobischer

Principles ofMicrobinlogy— RonaldMAtlas

AntimicrobialDrugR :sistance,Bryan, LE(eds.)AcademicPress

Microbiology-BernadD Davisetal, Harperlnternationaledition.

MicrobiologyConceptsand  ApplicationsPelzarJr.  Chan.  kreic.  McGraw-
Hill Inc.Microbiology.

ZinsserMicrobiology Prentice-
HallInternationallr.c.ManualofMethodsforGeneralBacteriology. GerhaldtPetal(eds.
)AmericanSociety orMicrobiology

Textbook of Microbiology 9th
Edition,Ananthanarayan,Paniker,UniversitiesPress



MSBTCO01C03CE
LLBIOLOGY

3Credits (48Hours)

CourseObjectives:

1. Understand the molecular nature and functioning of the cell components and
howtheyinteract with the external environment.

2. Understandthemolecularnatureofreplicationofthecell

3. Understandthe
consequencesarisingoutoferrorinreplicationincludingcancerandhowthecell
passesfromonephaseofreplication to thenext.

4. Understandhow acellrespondsto anexternalsignalandthemechanismsinvolved.

CourseOutcome:

Studentswill gainknowledgeaboutthe
complexitiesofthecell. Theywillbeabletogainadvanceknowledgeof
molecularcellmechanisms.

Coursecontent:

MODULEI

Generalorganizationofprokaryoticand eukaryoticcells.
Differentiationofthecellsurface,ConstituentsoftheExtra-cellularmatrix.
Celljunctions:tightjunctions,desmosomesandgapjunctions,cellcoat.Cell-celladhesion.
Cytoskeleton: microtubules, microfilaments and intermediate filaments (12
Hrs)MODULE 11

Cellcommunication:generalprinciples,signaling pathways.

Cellular Organelles and Membrane Trafficking Endoplasmic reticulum, Golgi
complex,processingandtraffickingofbiomolecules,lysosomes,plantvacuoles,endocytosis,p
osttranslationalmodification ofproteins(14Hrs)

MODULEIII

Nucleus: Nuclear envelope, nuclear matrix. Organization of chromatin:
nucleosomes,higher order folding of chromatin. Structure of centrioles, structure of
mitotic
spindle,synaptonemalcomplex.Nucleolusinribosomesynthesis.Replicationofprokaryotic,e

ukaryotic DNA.Enzymesand proteins ofreplication. DNArepair.(10 Hrs)




MODULEIV
Cellcycle:Fhasesofcellcyc le.Cascadeofphosphorylationanddephosphorylationassociated
with cell cycle progress. Kinases, cyclins and related proteins and their role

incellcycleregulation.Apootosis andIntroduction to Cancer biology. (12Hrs)

REFERENCE

MolecularCellBiologyGeraldKarp8"Edition Wiley2015
MolecularBiologyofTheCell Alberts 6" Edition 2014 Garland
ScienceMolecularCellBio ogyLodish8"Edition.W.H.Freeman 2016
GenesXI Benjamin l ewin  Jones and Bartlett Learning
2014MolecularBiologyofiheGene Watson7"EditionPearsonIndia2017.



MSBTC01C04
GENETICS

3Credits (48Hours)
CourseObjectives:
1. Understand the basic principles of genetics and heredity and Mendelian laws
ofinheritance
2. Understand chromosome theory of inheritance, sex determination, linkage
andmapping. ,
3. Familiarize withprokaryoticgenetransfermethods.
4. Understandextrachromosomal inheritance andpopulationgenetics

CourseQutcome
Completionofthecoursewouldfamiliarizethestudentwithcarriersotheridityandmechanismso
f inheritancein eukaryotes and prokaryotes.

CourseContent:

MODULEI
MendelandhiscontributiontoGenetics.Monohybridcrossesandprincipleofsegregation.
Dihybrid crosses and principle of independent assortment. Rediscovery ofMendel’s
principles.Multiple alleles. Modification of dominancerelationships.

Geneinteractions.Essential and lethalgenes. Environmental impacton genes(12hrs)

MODULEII

Geneticlinkage.Chromosomalexchange.Geneticmaps. Tetradanalysis,Mitoticrecombinatio
n.Chromosomalandgenemutations.Mitosis&Meiosis.Chromosometheory
ofinheritance.Sex determination.Analysis of sex-linkedtraits inhumans.

(12Hrs)

MODULEIII

Cellularbasisofdifferentiation,Gametogenesisandfertilization.Geneticbasisofcell




differentiation.Geneexpressioncontrol.OncogenesandtumoursuppressorgenesConjugation
in bacteria. Transformat on in bacteria. Transduction in bacteria. Mapping ofgenesin

bacteria. M apping ofgenes inbacteriophages..(12Hrs)

MODULEIV

Bacterialtransposons.Euk aryoticTransposableelementsCytosomicinheritance, Inheritance
through mitochondria anc chloroplastsand their mapping. Genetic variationin populations
and measuring. Hardy - Weinberg Equilibrium, Inbreeding. Genetic Drift.Geneflow.

Naturalselection. Molecularevolution.(12Hrs)

REFERENCE

1 GeneticsbyStricki3erger

2 Plantbreeding byBl DSingh

3, AtextBookofGeneticsbyVeerBala Rastogi

4, GeneticsbyGardner,SimmonsandSnustad

5 GeneticsbyUrsulaGoodenough

6 BasicGenetics.Ro sertF. Weaverlledn. PhilipW.C.B1995.
7 Anlntroduction to zeneticAnalysisGriffith etal



MSBTC01C05

PRACTICALI
BIOCHEMISTRYAND GENERALMICROBIOLOGY
2CREDITS ( 96Hours)

Biochemistry

Qualitativeanalysisofcarbohydrates.
Qualitativeanalysisofproteins.

Qualitativeanalysis oflipids.

Estimationofprotein.
Estimationoflipids(cholesterol,phospholipids,triacylglycerols).
Estimationofcarbohydrates(glucose,fructose,lactose,starch).
Denaturationstudiesonproteins.

Estimationof lycopenefrom tomato.

EstimationofUrea.

0. EstimationofUricacid.

1. Determinationofacid valuesoffat andoils.

12. Determinationofiodine numberoffatsandoil.

13. Extractionand estimationof totallipids fromseed.

14. Extractionoftotal nucleicacidsfromplanttissue.

15. PreparationofbuffersofrequiredpH.

s 2 N0 0, ) G M i ot e

16. Purificationofproteins usingdialysis.
17. Separationofaminoacidsusingpaperchromatography.

REFERENCE

DavidPlummer,AnIntroductiontoPracticalBiochemistry,McGrawHill
HaroldVarley,PracticalClinicalBiochemistry,byGowenlockA.H.,CBS.
HansBisswanger,PracticalEnzymology. WileyVCH.
RobertEisenthal,EnzymeAssays:APractical Approach,Oxford UniversityPress
Sadasivam&Manickam,BiochemicalMethods,NewA ge International

DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,
JaypeeBrothers

7. SK. Sawhney, Randhir Singh, Introductory Practical Biochemistry. Alpha
Sciencelnternational

e

Practical



General/Microbiology

1. Microscopy-structureandorganizationofcompoundmicroscope

2. SterilizationTechniques

3. Staining simple,negative,Gram’s,capsular.spore,metachromaticGr
anule, Fungal staining

4. Preparat on of media & inoculation, Isolation of organisms from
variousenvironments.Serial Dilution

5. Growthcurveusingbreeds count,turbidimetry andCFU

6. EffectofpH.temp,oxyge nandsalinityonbacterialgrowthinliquidmedia.
7. Anaerob cculturingby | quidparaffinoverlavandpyrogallol.

8. Starvaticninducedsport lationoefbacteria.

9. Efficiencytestingofbactzriaprooffilters andautoclave

10. Fungalcultureandsporilation

10.Antibiotic sensitivitytests, Biochemical Tests foridentification of bacteria

REFERENCE

Techniques in Microbiology: A Student Handbook 1st Edition by John
M.Lammert(Author).ISBN-13:978-0132240116

HandbookofTechniquesin Microbiology: A LaboratoryGuidetoMicrobesPaperback—
IDecember 2007. by A.S. Karawa (Author), M. K. Rai (Author), H.B.T. Singh
(Author)Sc entificPublishers

BasicPractical Microbiolo zy-AManual. Societyfor
GeneralMicrobiology(SGIV).ISBN095368 3834. www.microbiologyonline.org.uko



MSBTC01C06
Practicalll

CELLBIOLOGYAND GENETICS
2CREDITS (96Hours)
CellBiology

. CellFractionation:chloroplast:differentialcentrifugation.
. CellFractionation:mitochondria:differentialcentrifugation.
. Isolation of DNA/RNA from liver/spleen.

. Estimationofnucleicacidby spectrophotometric method.
. EstimationofRNAbyOrcinoltest.

. EstimationofDNAbyDiphenylaminetest.

. StudyofBarr Body(Buccalsmear).

. PolyteneChromosome(Drosophila).

. Karyotyping.

10. Studyofstainingmethods.

11. Determinationofmelting temperatureofDNA.

OGO IO L R W —

REFERENCE:

CellBiologyA Laboratory Handbook 3™Edition
ElsevierInc2006CellandMolecularBiologyLLabManualDavidATho
mpson2009

Genetics

Study ofmutationsbyAmestest.
Assayofantibioticsanddemonstrationofantibioticresistance.
Bacterialtransformation.

Transduction.

Conjugation

Isolationofplasmids.

Mitosis

Meiosis

%N LW

REFERENCE

I.Celland MolecularBiologyl.ab Manual DavidA Thompson 2009.

2,MolecularCloning-
ALaboratoryManuelSambrook,J..Fritsch,E.F.andManiatis,T.1989..Second Edition.
ColdSpring HarborLaboratoryPress.

3.ZinsserMicrobiologyPrentice-
Halllnternationallnc.ManualofMethodsforGeneralBacteriology.GerhaldtPetal(eds.)Ameri
canSocietyforMicrobiology.



4.Hayes, W .,1994.GeneticsofBacteriaandtheirviruses.2ndEdn,CBSPubl! shersandDistribut
ors,NewDelhi

5.MethodsinMolecularBiologyVol.28.ProtocolsforNucleicacidanalysis ynon-
radioactiveprobes. Edited»y IssacP. G.Human Press,



MSBTCO01E01B

IOSTATISTICS
JCREDITS (48Hours)

CourseObjectives:

1. Understanddatatypes anddatapresentations.

2. Understandthe conceptsofaveragesanddispersionofmeasurementvalues.
3. Understandthe conceptofprobabilityandprobabilitydistributions.

4. Understandthemethodoftestingstatisticalhypotheses.

CourseQutcome:

Studentsshallbeableto
1. Makegraphical/diagrammaticrepresentationofgivenstatisticaldata.

2. Calculate measuresof centraltendencies andmeasuresof dispersionof a
givensetofvalues.

Explaindifferentprobabilitydistributions.
4. Testhypothesisusingnormal,students-t,chisquareandFdistributions.

(8]

Coursecontent:
Modulel

Collection, classification and diagrammatic representation of statistical data:
Variablesand constants, Different types of numerical data, Collection of data, Sampling
techniques,Random sampling, Stratified random sampling.Classification and tabulation of
data,frequency distribution.Graphical/diagrammatic representation of data: line charts,
Barcharts,Pie-chart, Histograms, frequency polygons, ogives. (12 hrs)

Modulell

Measuresofcentraltendency: Arithmeticmean,
Median,Mode,GeometricandHarmonicmean.Measuresofdispersion:Range. Inter-
quartilerange, VarianceandStandardDeviation.coefficient ofvariation.
CorrelationandRegression:Relationbetweentwovariables,scatterdiagram,definitionof
correlations, Pearson’s  correlation coefficient, Spearman Rank correlation
coefficient.Definition of regression: regression lines. Fitting lines using method of least
squares. (14hrs

Modulelll

Probabilityandprobabilitydistributions:Permutationandcombination,typesofevents,




L Y —

o

Definitionc fprobability,ac/ditionandmultiplicationtheoremsofprobabilit /. Probabilitydistri
butions: Binomial, Poisson and Normal distributions. Skewness and
Kurtosis:Definitions.Karl >earsonscoefficientsofSkewnessandKurtosis.moments.(10hrs)

ModulelV

Normaldistributionandstaisticalinference:CentralLimit Theorem,Conceptofconfidence
interval: Estimation. confidence limit, level of significance, standard error.Statistical
hypotheses. Tests of significance of means, difference between two means
andproportion.Student’st-distributionandtestingothypothesisforsmallsainples.Chi-square
distribution, Chi-squared tests for independence and for goodness of fit, F-
distributionandAnalysis o~ variance. (12 hrs)

REFERENCE:

Principleso Biostatistics-F'aganoM.&KimberleeG.DuxburyPress
ProbabilityandStatisticallr ference-HoggR. V. TanisE.A..Prentice Hall, NewlJersey
ExperimentalDesignData/\nalysisforBiologists-
QuinnG.P.&KeoughM.J.CambridgeUniversity7 Press

StatisticalM ethodsinBiology-3"edition,BaileyN.T.J.,CambridgeUniversityPress
Biostatisticulanalysis-tl’he(Iition,Zar,J .H.PearsonEducation.
FundamentalsofBiostatistics—
P.HanmanthRaoandK.Janardhan,l.K.International PublishingHouse, Ne'v Delhi.
IntroductiontoBiostatisticcandResearchMethods-
P.S.S.SundarRaoandJ.Richard,PHIlearning PvtLtd, New Delhi.



MSBTCO1E02INS

TRUMENTATION
(3CREDITS) (48Hours)

CourseObjectives:

I. Understandbasicprinciplesandapplications ofbiomolecularseparationtechniques.

2. Understandbasicprinciplesandapplicationsofspectrophotometric,colorimetricandradioac
tivitybasedanalytical techniques.

3. Understandspectroscopictechniquesfor characterizationofbiologicalmolecules.

4. Understandvariousanalyticaltechniquesbasedonintermolecularinteractions

CourseOutcome:

Studentsshall beable to
1. Explainworkingprinciplesandapplicationsofbiomolecularseparationtechniques
such as chromatography. electrophoresis, centrifugation and
densitygradientsedimentation.

2. Explaintheprinciplesandapplicationsofcolorimetry,fluorometry,flamephotometry,r
adioimmunoassay andautoradiography.

3. ExplaintheprinciplesandapplicationsofUV,IR,ORD,CD,NMR,ESR Microwave,Ra
man andMass spectroscopic techniques.

4. Explain the principles and applications of Surface Plasmon Resonance,
IsothermalTitrationCalorimetry,DifferentialScanningCalorimetry,Atomicforcemic
roscopy,ELISA and ion selectiveelectrodes.

CourseContent:
Modulel:

Centrifugationanddensitygradientsedimentation:Basicprinciplesandapplications.Chromato
graphy:Basicprinciplesandapplications,partitioncoefficientandrelativemobility, Typesofch
romatography:paper,thinlayer,sizeexclusion,ionexchange,affinity, GLC, HPLC, HPTLC.
Electrophoresis: Basic principles and application.
Varioustypesofelectrophoresis,PAGE,Specializedelectrophoresistechniques.Isoelectric




focusing, Capillary electrophoresis. Immunoclectrophoresis, PFGE. (144
hrs)Modulell:

Spectrophotometryandcolourimetry:Absorptionandemissionspectrum,bieer-Lambert  law.,
qualitative and quantitative spectrophotometric assays,
Fluorescenceandfluorometry,flamephotometry,Radioimmunoassayand.\utoradiography.(
10hrs)

Modulelll:

Spectroscopic techniques: Basic principles and biological applications of UV, IR,
ORD.CD. NMR, ESR. M crowave and Raman spectroscopies. Mass spectrometric
techniques:various modes of ionization principles and applications. GCMS, LCMS,
MALDI. (12hrs)

ModulelV

Principles end applications of Surface Plasmon Rsonance, Isothermal
TitrationCalorimetry,DiffcrentialScanningCalorimetry,Atomicforcemicroscopy.E
LISA,Lightscattering experiments.lon selective electrodes andpH meter.(12 hrs)

REFERENCE

Physicalbiochemistry-Day idSeeshan

Chromatography-Brown [).R.,IvyPublishingHouse,Delhi.

Encyclopedia of Separation Technology - Ruthren D. M. (Ed), JohnWiley &
SonsExperimentalBiocheristry-3rdedition,Switzer,R.L.&Garrity.L.
F.W.H.Freeman&Compary
FoundationsofSpectroscopy-Duckett,S.&Gilbert,B.,OxfordUniversityPiess.



SEMESTERII
(TotalCreditsRequired:20)

MSBTC02CO7INTERM
EDIARYMETABOLISM

3CREDITS (48Hours)

CourseObjectives:

1. Understandmetabolicpathways andenergyproduction incells.

2. Understandelectrontransportchainsandenergystorageinlivingsystem.
3. Understandmetabolisms ofdifferentnutrientmolecules.

4. Understandtheproduction ofcomplexmacromolecules

CourseQutcome:

Upon completion of this course, students will be able to explain and demonstrate how
thechemical reactions in the metabolic pathways drive various biological processes in
cellsandorganisms,andhow alterationinthesepathwaysleadtobiologicalimpairments

Modulel
Bio-
energeticprinciple,activatedcarriersinmetabolismandimportanceofATP.Digestionandabsor
ptionofcarbohydrate,breakdownofPolysaccharidesanddisaccharides. Glycolysis and its
regulation, Entry of other carbohydrates into glycolyticsequences, alcoholic fermentation,
Citric acid cycle and its regulation, Glyoxylate
cycle,Pentosephosphatepathwayanditsregulation.Glycogenesis.glycogenolysis.gluconeog
enesis, regulation of  pathways,  disaccharide  biosynthesis, role of
nucleosidebiphosphatesugarsincarbohydratebiosynthesisandinsugarinter-
conversion.Metabolismofstorageandstructuralpolysaccharides(bacterialandanimalcoatsPh
otosyntheticCO2fixation,Rubisco.MitochondrialandPhotosyntheticElectrontransport.Red
ucing equivalents, High energy molecules.

(16Hrs)

Moduleli

Digestion and absorption lipids, Biosynthesis and oxidation of fatty acids and
conjugatelipids, Biosynthesis and conversion of cholesterol to steroid hormones,
Metabolism ofketonebodies

(10Hrs)

Modulelil
Digestion and absorption of protein. Protein degradation, role of
Ubiquitin,transamination,oxidativedeamination,ureacycle,Biosynthesisandde
gradationof




individualeminoacids.onecarbonmetabolism: THF ,SAM,enzymesandre zulationofaminoaci
d metabolism.
(10Hrs)

ModulelV
Function of nucleotides, sugar nucleotide complexes, purine ribonucleotide
metabolism;denovo svntiesis (purines and pyrimidines) and its r:gulation, Salvage
pathway,
interconversionofpurineandpyrimidineribonucleotides,catabolismofpurineandpyrimidine
nucleotides, deoxy ribonucleotides, regulation decxy nucleotide
metabolism biosynthesisof nucleotidecoenzymes.Integration of metabolism

(12Hrs)

REFERENCE:

Biochemistry.Jeremy M.Berg,JohnTymoczko& LubertStryer.
BiochemistrywithClinicalCorrelation. ThomasMDevlin. Wiley-Liss
Biochemistry.Donald Voet,JudithGVoet,John Wiley

Biochemistry Jeoffrery Zubay. WmC BrownPub.
Biochemistry.LubertStrayr

Biochemistry.Mathev'sCK& vanHolde.BenjaminCumming pub.
Biochemistry.Vol. | & 2Metzler

Biochemistry.Harper's.

Lehninger’sPrincipleof Biochemistry. NelsonLD&MMCox.

N o) IO LI e o By R



MSBTC02CO8SMOLECUL
ARBIOLOGY

(3CREDITS) (48Hours)

CourseObjectives:

|. Understandtheorganizationofgenome.

2. Familiarizewithcellularprocessesliketranscriptionandtranslation

3. Studythe methods to measurethe level of expression ofRNAand protein.
4. Understandregulationof geneexpression

CourseQutcome:

Familiarize the student with the mechanisms and components involved in expression
ofgenesin prokaryoticandeukaryoticsystems.

CourseContent:

MODULEI

The genome: Content, Mapping (Linkage, Restriction cleavage,
Sequencing), Variations,Repetitive andNon-repetitive
sequences,OrganalleDNA—

Mitochondrial and Chloroplast. Genome sequences and Gene numbers. Transcription
inProkaryotes -Biosynthesis of RNA, Enzymatic machinery, Promoter selection and role
ofRNAPolymeraseand ancillary factors.

(12

Hrs)MODU

LEII

Transcriptionineukaryotes:RNA

polymerases, Eukaryoticpromoterstructure,enhancerelementsandtranscriptionfactors,trans
criptionallyactivechromatin,biosynthesisofribosomal.transferandmessengerRNAs.Posttra
nscriptionalmodifications.transferandmessenger RNAs, antibiotic inhibitors of
transcription. Gene silencing.( 12 Hrs)MODULE 111

Protein synthesis: Genetic code and gene protein relationships, nonsense and
missensemutationsandsuppressers.ribosomestructure(prokaryoticandeukaryotic)mRNAstr
ucture, polycistronic  v/s  monocistronic, specificity of aminoacyl tRNA
synthetases,polypeptidechainelongationandtermination,factorsofproteinsynthesis(pro&eu
karyotic) and their role, inhibitors of protein synthesis and their mechanism of

action,translationalregulation,post-translationalmodification,biosynthesisofsecretory




proteins.(12Hrs)
MODULELV

Regulation of gene expression, bacterial operons (lac, gal, ara. trp, hut, etc) and

viralmodels (T4 and T7), stringent and relaxed control, regulation in eukaryotes,

chromatinactivityandgeneregulation.Methods,measurementsofRNA

synthesisardproteinsynthesis,complementarysequenceanalysisbynucleicacidhybridization

includingsouthern blotting, isolation methods for eukaryotic mRNA, identification of

translationproducts(flurography,westernblotting). Genomesequencing-

chemical .Nextgenerationsequencing.(12Hrs)
REFERENCE

1.

2,

(9]

Lodish,H.,Baltimore,D.Berk,A.,Zipursky,S.L.Matsudaira,P.and Jarnell.J.1995mol
ecularCellBiology 3rded, WH.Freeman& Co.

Stert, G. S. and Celender, R. Molecular Genetics 1986. An Introductive
Narrative, CBSPublishers and Distributors, NewDelhi.

Weaver,RE&Hedr ck,PW.1985BasicGenetics, WMC.BrownPublishers.
Alberts,B.,.Bray.D. Lewis,Julian,RaffnM.Roberts,K.andJ.D.Wats on,

J.D. 1994. Molecu arBiology oftheCell, 3rdedn,Garland Publishing Inc..
Hayes,W.,1994.GeneticsofBacteriaandtheirviruses.2ndEdn,CBS PublishersandDist
ributors, New Dell 1.

GenesXIIBenjaminLewin



MSBTC02C09

Practicallll
INTERMEDIARYMETABOLISMAND MOLECULAR BIOLOGY
2CREDITS (98Hours)

IntermediaryMetabolism

1. Estimationof SGOTand SGPT

2. EstimationofALPANDACP

3. Estimationofcreatinine

4. Estimationof GGT

5. Estimationofglutathioneperoxidase

6. EstimationofBilirubin

7. Quantitativeanalysis ofAminoacids

8. DeterminationofSOD&Catalaseactivity
9. Isolationand estimationofprotein

o

. CandN terminalanalysis ofpeptide

. Enzymaticestimationofglucoseinblood

. EstimationofDNAbyDiphenylaminemethod
. DeterminationofRNAbyOrcinol method

p— ok
o —

|8}

14. Quantitativeestimationof Sodium,Potassium andCalcium
15. Estimationofascorbicacidinlemon juice.
REFERENCE

1. DavidPlummer,An IntroductiontoPracticalBiochemistry,McGrawHill
2. HaroldVarley, PracticalClinicalBiochemistry.byGowenlockA.H.,CBS.
3. HansBisswanger,PracticalEnzymology. Wiley VCH.
4. RobertEisenthal, EnzymeAssays: APractical Approach,Oxford UniversityPress
5. Sadasivam&Manickam,Biochemical Methods,NewAge International
6. DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,

JaypeeBrothers
7. SK.Sawhney,RandhirSingh.IntroductoryPracticalBiochemistry.Alpha
Sciencelnternational

MolecularBiology

1. Demonstration of electrophoresis usingDNAorProteins.
2. Isolationofgenomic DNA.

3. Southernblotting.



4, IsolationofRNA.

5 Northernblotting.

6. Westernblotting.

7. Invitrotranslation

8. Metaboliclabeling>fproteinsandimmunoprecipitation.
REFERENCE

1. MolecularCloning-
AlLaboratoryManuelSambrook,J.,Fritsch,E.F.andManiatis, T.1989..SecondEdition.Cold
SpringHarborLaboratoryPres:

2.Celland MolecularBiology Lab Manual DavidAThompson 2009.

3.MethodsinMolecularBiclogyVol.28.ProtocolsforNucleicacidanalysisbynon-
radioactiveprobes. Editedby IssacP.G.Human Press,



MSBTC02E03BIOPH
YSICS

(3CREDITS) ( 48Hours)

CourseObjectives:

1. Understandthebasicprinciplesofflowofenergyandotherimportantbiophysicalproper
tiesin living system.

2. Understandthestructureandconformationbiologicalmacromolecules.
3. Understandinter-molecularinteractionsinvolvingbiologicalmolecules.

4. Understandbiophysical techniquesusedfordeterminingmolecularstructures.

CourseQutcome:
Thestudentsshall beableto

1. Explainthebasicprinciplesofthermodynamics,kineticsandbiophysicalpropertieslikediffu
sion, osmosis,viscosity, surfacetension andadsorption.

2. Explainthestructureandconformationofbiologicalmoleculeslike DNA,t-RNAandprotein.
3. Explaintheinteractionsbetweenbiologicalmolecules.

4. Explainthetechniques likex-raycrystallography andNMRspectroscopy

Coursecontent:
Modulel

Thermodynamics:Lawsofthermodynamics,thermodynamicequilibrium,conceptofenthalpy,
entropy and free energy, free energy of ATP hydrolysis. Conservation of energyin living
systems, Entropy and Life, Coupled reactions. Chemical kinetics: rate, order
andmolecularity of reactions. Concepts and importance of following in biology:
Diffusion,Dialysis,Osmosis, Viscosity,Surfacetension,Adsorption.Detergentsandformation
micelles.(12 hrs)

Modulell

Basicprinciplesofnucleicacidstructure:Conformationofnucleotidesanditsconstituents,doubl
ehelicalstructure, Watson-Crickmodel,Forcesstabilizingdouble



helix.DNA polymorphism:A,BandZDNA,
DNAsupercoiling.Seconcaryandtertiarystructure of t-RNA, modifiec nucleotides in t-
RNA. Basic principles o' protein structure:Main chain and side chain torsion angles, cis
and trans peptides, Glcbular structures:primary, secondary, tertia'y and quaternary
structure of proteins, Ramachandran plot.Structure of membrane proteins. Motifs and
domains in proteins: All « Ipha helix motifs(helix-turn-helix and helix bundles), all  sheet
motifs (p sandwich, B barrel, Greek Keytopology and B propellers). a / B motifs (Tim
barrel, Rosman fold, o/ horseshoe). (14hrs)

Modulelll

Protein folding: Forces stabilizing macromolecular structures, thermodynamics of
proteinfolding, driving forces, Protein folding pathways, Molten globular structures.
Foldingaccessory proteins. Intermolecular interactions: Protein-Nucle cacid interactions:
DNAbindirg proteins,H-1.-H, Zn-finger and Leucine zipper motifs. Example. Histone-
DNAinteraction. Virus structure.Ligand-receptor interactions. (12 hrs)

ModulelV

X-ray crystallography: Crystallization techniques, crystal symmetry, Bragg's law.
Datacollection, Structure solution: outline of methods to solve phase problem,
Refinement

andvalidationofstructures. VM Rspectroscopy:Shieldingconstantandchemicalshift.spin-
spin splitting, coupling, non-equivalent proton. Carbon-13 NMR spectra of
protein.Nuclear Overhauscreffect.(10 hrs)

REFERENCE
1. Biologicelthermodynamics-DonaldT.Haynie,CambridgeUniversityPrzss,Cambridge.

. Biopolymers-A.G.WalsonandJ.Blackwell, AssociatedPress.

. EssentialsofBiophysics -P.Narayanan,NewAge Internationalpublishers

. IntroductiontoProteinStructure-C.Brandenand 1. Tooz.,GarlandPress.NewYork

. PrinciplesofProteinStruc ture-G.E.Schulz&R H.Schirmer,SpringerVerlag. Berlin.
. PrinciplesofNucleicAcidStructure-W.Saenger,

. ProteinFelding-Thomas E.Creighton(Ed).

o ~1 O L K W N

. Structureand Mechanismin ProteinScience-Alan Fersht



9. BiophysicalChemistry-PartLILII1-
CharlesR.CantorandPaulR.Schimmel, W.H.Freeman& Company, New York.



MSBTCO02E04IM
MUNOLOGY

3 CREDITS (48Hours)

CourseObjectives:

1. Understandthe components andfunctioning ofthe immunesystem.

2. Determinethedeficienc esarisingoutof theimmunesystem.

3. Analyzetheoverreaction oftheimmune system.

4. Understendthemethodsofexploitingthespecificityoftheimmunesyster forquantification,
diagnosis, and immunizat on protocols.

CourseQuicome:

1. Evaluateasefulness ofimmunologyattheapplicationlevel.
2. Applytheirknowledge: nd designimmunological experiments
3Understandthe roleofimmuneresponsesinthe setting ofinfection(viralorbacterial).

Course

ContentMODU

LEI

History of the Immunc system, Cells of the Immune system. Innate immune
mechanisms, TLR,PRR.PAMPPhagocytosis.classicalandalternativepathwaysofcompleme
ntactivation, regulation and functions of complement. Adaptive imraunity: Properties

ofimmunogensandantigen:.Pathways ofantigenprocessingand presentation.(10Hours)

MODULEIIL

Primary and secondary lymphoid organs, structure and cellular organization. Structure
ofimmunoglobulins. Antizen binding site of antibody. Forces invo/ved in antigen -
antibodycomplex formation. Receptors, co-receptors and CD antigen on B cells,

Generation ofreceptordiversity.Becelldevelopmentinactivationanddifferentiation.(15Hrs)

MODULEII
T cell development, aciivation and differentiation to helper, cytotoxic T cells.

SignaltransductioninB& Tcell.Roleofeytokines. Humoralandeytotoxicresponse, MHC



complexand MHCrestriction.
Introduction to Immunology of infectious diseases, Hypersensitivity and immunology
oftransplantation,Immuno-

deficiencies,autoimmunity,immunesuppression,tolerance. Tumorimmunology.(15 Hrs)

MODULEIV
Factorsgoverningimmunogenicity,haptensanditsapplications,epitopes,adjuvants.Principle
and applications ofAntigen-antibody interactions.

Agglutination, immunodiffusion, immunoelectrophoresis, immunofluorescence, RIA

andELISAandassaysforcytotoxic responses.MonoclonalAntibodies.Vaccines(8 Hrs)

REFERENCE

5.1.ImmunologyKuby2019EighthEdition|2019JenniPunt;SharonStranford;PatriciaJones;JudyO
wen Macmillan Learning Eighth Edition
2. ImmunobiologyJaneway20179"EditionGarlandScience.

3. Essentiallmmunology.Roitt201713"Edition. WileyBlackwell



MSBTCO02E05
HUMANPHYSIOLOGY AND DEVELOPMENTALBIOLOGY

3CREDITS (48Hours)

Objectives:

Introductionabouthumanphysiology,familiarizewiththehomeostaticmechanism.Introductio
n of electrical properties associated with the neurons and conduction of nerveimpulse.

Introduction of plant developmental biology taking Arabidopsis as the model
organism,introduction of animal developmental biology using Drosophila as a model
organism.S udyof stem cell and itsapplication

Outcomes:

By understanding normal physiological aspects, pathological conditions can be
identifiedandunderstood.C evelopmentalbiologyopensapathtounderstanc thenormalorgano
genesis process. The theoretical aspects along with the genetic engineering
toolswillbehelpful in tackling the hereditary diseases.

CourseContent:

MODULE-I

Introductior tohumanphysiology,Homeostasis.MechanismofHomeostasis
Heart:Structureandelectriclactivity,Neuromuscularjunction:Electricalproperties,andionic
fluxes. Structure of neuron and synapse, Synaptic transmission, neurotransmittersystems.
Endocrine system, Genera features and mechanism of action of hormor es,
Signalingmechanismby hormones-Insulin andEstrogen. (15 Hrs)

MODULE-II

Development of the Eukaryotic system, Saccharomyces cerevisize as a model
organism:Lifecycle,celldif erentiationandmechanismfordeterminingcelltype,mating,cell-
cellcommunication.

(9Hrs)

MODULE-III
Plantdevelopment.4rabidonsisthaliana-asamodelorganism:Briefoutlineonmeristem.root
shoot axis, growthregulato ‘s, homeoticselector gene(9 Hrs)



MODULE-1V
Introduction to animal developmental Biology: Drosophila melanogaster as
model:Structureandorganizationofdrosophilagenome,Lifecycle, Techniquesforgeneti
canalysis,Geneticanalysis ofbody plan development inDrosophila.

Brief introduction to Stem Cell Biology: Embryonic, Adult and induced
PluripotentStem Cells. Use of stem cells in understanding development and
regenerative medicine.(15Hrs)

REFERENCE:

1. HumanPhysiology,Guyton

2. Physiology.Ganong

3. Physiology,BestandTaylor

4. DevelopmentalBiology-

11" Edition,ScottF.Gilbert,Michael].F.BarresiOxfordUniversity

5. MolecularDevelopmentalBiologyT.Subramoniam

6. AnalysisofBiologicalDevelopment,Kalthoff, McGraw-HillScience,NewDelhi,India



MSBTCO02E06FOO
DMICROBIOLOGY
3CREDITS (48Hours)

CourseObjectives:
I. Togiveageneralknowledgeonvariousfactorsaffectingmicrobialspoilageoffood.
2. Togivedetailedinformationonvariousstrategiesthatcanbeadopted forpreser
vationof food.
3. Togivedetailedknowledgeon variousmicrobiallyderivedfoodproducts.
4. To give detailed irformation on regulatory mechanisms in maintaining quality
offood.

CourseOutcome:
1. Stucents will acqu re theoretical knowledge in analysis of micrcbial load in
foocdandbeverages
2. Stucentswillbeabletoanalysefoodpoisoningmicroorganismsinfoodandbevera
ges
3. Studentswillbeableformulatestrategiesforpreservationoffoodandbeverages.
4. Studentswillbeable to doquality checking infood industry

CourseContent:

MODULE]

Factors which influence microbial growth, survival and death in foods, spores and
theirsignificance,  indicator  microorganisms and  microbio ogical  criteria.

Microbialspoilageof foods: Factorsaffecting food spoilage atdifferent levels— intrinsicand
extrinsicfactors.(16Hrs)

MODULEIIL

Spoilage of meat, poultry and sea foods, milk and dairy products. fruits, vegetables
andgrains.Preservationmetrodsandpreservatives:physicalmethodsofpres :rvation,chemical
preservativesandnaturalantimicrobialcompounds.biologicallybasedpreservationsystem.
Problems associatedwith preservatives(10Hrs).

MODULEIII

Food fermentations : fermented dairy products, fermented vegeiables, fermented
meat,poultry and fish products, traditional fermented foods, cocoa and coftee, beer and
wine.Probioticsand prebiotics(12 Hrs).

MODULELV

Food borne pathogens: l'ood poisoning, intoxications like botulism and aflatoxins.
Foodhygiencandcontrol.SingleCellProtein.HA CCP.Moleculartechniquesinfoodmicrobiol
ogy.Foodsecurity.foodsafe yand GMfoods(10Hrs).



References

|. Foodmicrobiology—AdamsMRandMossMO

2. FoodMicrobiology—Frazier WCand Westhoff

3. FoodMicrobiology(2nd Ed)-Doyleetal.

4. Basicfoodmicrobiology —BanwartGJ

5. DairyMicrobiology—RobinsonRK

6. ValorizationofFoodProcessingBy-
Products,FermentedFoodsandBeveragesSeries, (Ed)MChandrasekaran
CRCPress



MSBTCO02E07

ETHICS,PATEENCYANDINTELLECTUALPROPERTY RIGHTS
JCREDITS (48Hours)
Objectives:

To understand how precious each life forms are, the risks associated with altering
thegenetic makeup of an organism and their ethical aspects. Importance of maintaining
thebiosafetymeasureswhilehandlingwithdangerousmicroorganism.Importanceofmaintaini
ng the guide lines while handling the rDNA products. The essential steps to befollowedto
get an inventionpatented.

CourseQurcome:

Importance of individual life forms, understanding biosafety levels, patents and
patentprocedures.

CourseCor tent:

MODULE!

Ethicalaspectsofinterferinginnaturalprocess.Hiddendangersinalteringgeneticmake-
up.(3hrs)

MODULEZ

Patent, Objectives of Patent system and general requirement of Patent law, Patent
office,PatentOfficePractices,Infringementproblems,HarmonizationofPatentlaws, Internatio
nal treaties on IPR, Int:rnational convention for the protection of new varieties-
Strasbourgconvention,LUPOV convention. (15hrs)

MODULE3

Patentabili'y of micro-organism- Claims, characterization and repeatability,
DepositionofCulturecollec ion,Legalprotectionplantsandanimals, Transferof Technology, T
RIPS.FDA.(15hrs)

MODULE4

Biosafety,Definition,Objectives,Biological Containment(BC)andPhysicalContainment(PC
),Biosafetylevels,Biosafety level |, Biosafetylevel2,Biosafetylevel3.Biosafety level 4.The
containment laboratory design and facilities.

GuidelinesforrDN Aresearch,QualitycontrolofbiologicalsproducedbyrDMNAtechnology.(15
hrs)



REFERENCE

1. Beir,F.K,Crespi,R.SandStrausJ: 1982Biotechnologyandpatentprotection-

OxfordandIBH Publishing Co. New Delhi.

2 Chowdhary, N. K and Aggarwal J. C: Dunkal’s Proposals I.

ImplicationsforIndia and thethird world.

¢ Chowdhary, N. K and Aggarwal J. C: Dunkal’s Proposals II. The

FinalAct.SignificanceforIndiaandWorld trade.

4. Department  of  Biotechnology (1990) Recombinant DNA
Safetyguidelines.Govt. ofIndia, New Delhi.

5 Krattinger,A.FLesser, WandMudge G: Implementationof
BiosafetyRegulatoryMechanismsundertheBiodiversity
Convention.

6. NarayanaswamiK: 1994  Safety and regulatory  arrangements

inBiotechnologyinSohaland Srivastava(eds)Environment andBiotechnology.



THIRDSEMESTER
TotalCreditsRequired:22

MSBTC03C10MICROB
IALTECHNOLOGY
3CREDITS (48Hours)

CourseObjectives:

1. Toimpartknowled zeon

theimportanceoflV icrobialBioprocessforcommercialproduction
ofmetabolites and biomass.

Togive generalinformation abouttheoperationof differenttypes c fbioreactors.
Togiveoverallinformationaboutupstream anddownstreamprocessing.
Toimpartknowledeindetail onvariousapplicationsofmicrobial technology

B w1

CourseOurcome:
I. Students get theorctical and laboratory skills in isolation and scteening
ofcommercially inmportantmicroorganisms.
2. Acquireknowledgcon productionofvariousfermentedfooditems.
3. Stucentswillbe abl:tooperate smallfermenters.
4. Stucentswillbeable toformulatebio-
processmediaforcommercialproductionofmicrobialmetabolites and biomass.
5. Theywillbeabletodopreservation ofindustrially importantmicroo ‘ganisms
CourseCon tent:

MODULE!

Introduction to fermentation processes - range and componens. lIsolation and
screeningandpreservationc findustriallyimportantmicrobes. Theimproverientofindustrialmi
croorganismswithspecialre ferencetoprimaryandsecondarymetaboliteoverproduction.Biore
actors-design and types (7 Hrs).

MODULEIT
Bioprocesscontrolinstrumentation.DevicesforMonitoringvariablessuchas,temperature,
aeration, agitation, pressure and pH. Biosensors in Bioprocess

monitoring. 3ioprocessmeclia-
formulationandsterilizationofmedia,Sterilizationoffermenter,Agro-Industry byproducts as
bioprocess media. Development of inoculum. Upstream andDownstreamprocessing (18
Hrs)

MODULEIIT

Kinetics of fermentation process, Transport phenomena in bioproczss-Mass transfer
andHeat transfer. Scale up of bio- process. Cell Immobilization and its applications.
SolidState Fermentation aad its advantages. Tray Fermenters. Semi-Solid Fermentation
(15Hrs)

MODULELY
Microbial oroduction o, Amino acids, Vitamins, Polysaccharides, Antibiotics,
vaccines.Enzymes,Biopest cides,Biocontrolagents,Biofertilizers.Industrialalcohol,



Bioremediation,Industrialwastetreatment-aerobic/anaerobicsystems.(8Hrs)

References

1. PrinciplesofFermentationTechnologybyPeterFStanbury,A. Whittaker,S.J,Hall
2. FermentationMicrobiologyandBiotechnologybyE.M.TEI-Mansi,C.F.ABryce,
A.LDemain,A.R.Allman(SecondEdn)
BioprocessengineeringprinciplesPauline MDoran
Biotechnology-TheScienceandtheBusinessbyV.Moses&R.E.Capes.
ComprehensiveBiotechnologyEd.ByMurrayMono Young.
Biologicalfundamentals-BiotechnologyEd.By H.J.RehmandG. Reed.
Fundamentalsof Biotechnology Ed.ByPaul Praveetal.
IndustrialMicrobiologybyPrescottandDunns.
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MSBTC03C11
ENZYMOLOGY
(3CREDITS) (48Hours)

CourseObjectives:

1. Understand the nomenclature, methods of isolation and purificat on, activity
andusesof enzymes.

]

. Understandthestruc tureandfunctionofenzymes.

(98]

. Understandenzyme <ineticsandkineticparameters

4. Understandthemect anismofenzymeinhibition

CourseQutcome:

Thestudents shall beabletc

1. Explain the methods of isolation and purification, measurement of activity and
usesofenzymes.

2. Explainthestructure andfunction ofenzymes.

3. Explainthekineticsofe1zyme-substrateinteractions.

4. Explairthemechanism ofenzymeinhibition.

CourseContent:
Modulel

Enzymes:basicdefinitions, 1omenclature(ECrecommendedandclassical).:nzymeisolationa
ndpurification,measurementofenzymeactivity.specificactivity,molaractivity (turn over
number). criteria for purity. Coenzymes. Synthetic enzymes,
abzymes,isoenzymesandrihozymes.Useofenzymesinmedicineandindustry.Immobilizeden
zymes.(12 hrs)

Modulell

Enzymestructureandfunction:foldingofthe polypeptidechain,activesiteanditslocation,
binding  site.  Allosteric  enzymes:  Subunit Interactions, regulation  of
enzymeactivity,JacobandV onodmodelofallostericenzymes,Koshlandmo del . detaileddiscus
sion using haemoglobin, ATPase (Effects of ATP and CTP) as examples.K
classandVclassallosteric er zymes. Structureandtheirfunctionin metabolism. (12 hrs)

Modulelll

Enzymekinetics:Singlesub:trate —singleintermediate, Michaelis—MentenandBriggs—



Haldane kinetics, graphical analysis of kinetic data, progress curves and linear
plots.determinationofVmaxandKm—experimentalaspects.ImportanceofK mand Vmax.(12
hrs)

ModulelV
Enzymeinhibition:Mechanismsandratestudies,degreeofinhibition,competitive,non-
competitive and uncompetitive inhibition, activation, graphical analysis (primary
andsecondary Kinetic plots), two substrate reactions, sequential and Ping —Pong

mechanisms,nature of rate equations, examples. Irreversible inhibition.  Alteration of
Km and Vmaxinvarious types ofinhibition. Feedback inhibition. (12 hrs)

REFERENCES

1. Enzymes-Dixonand Webb

&)

. EnzymeKinetics-Bowdenand Wharton

LI

. ImmobilisedEnzymes-Trevan

N

. HandbookofEnzymeTechnology-Alan Weisman-3rdedPrentice-Hall

(9]

. EnzymeTechnology-ChaplineandBucke—CambridgeUniversityPress

[o

. Biochemistry—DonaldVoet&JudithVoet1995.JohnWileyandSons,In



MSBTC03C12
CELLANDTISSUEMANIPULATION
(3CREDITS) (48Hours)

CourseObjectives:

. Understandtheprinciples,practicesandmethodologyofplanttissuecult. re
. Familiarizewithprotoplastculturemethods.

. Understandtheprinciplesandpracticesin plantgenetictransformation.

. Understandtheprinciple sandmethodsofanimaltissueculture.

Lo N —

CourseOutcome:

The course familiarizes the student with the techniques and methodologies in plant
andanimaltissue culture.

CourseContent:

MODULEI

Planttissueculture: Laboratoryrequirementsandgeneraltechniques. Tissueculturemedia.
Major plant cell types; cell types in culture, growth regulators and control
ofgrowthanddifferentiationofplantcellsinculture. Hormonehabituationgrowthofcellsinsusp
ension.Pathwaysofplantreseneration,factorscontrollingregeneration,organogenesis,root-
shoottransformationinvitro.Induction,developmentandmaturationofsomaticembryogenesis
Haploidprcductionofplanitissues,triploidproductionofplant tissues, embryo
cultureandembryorescue.

12
Hrs)MODU

LEII

Principles and commercicl practices of plant micro propagation, in vitro phenomena
inmass propagation like genetic instability, vitrification, and contamination.
Germplasmconservation: synseeds, Cryopreservation, Slow growth and DNA banks,
genetic stab lityassessmeni,Diseaseindexing and eradication.(12hrs)

MODULEIII
Isolation,purificationandvibilityfactorsaffectingprotoplasts.Protoplastculture,culturecond
itions,culturzmedia.Introdu ctiontoprotoplastfusion. Techniquesofprotopl ist fusion.
Enzymes involved in cell wall digestion. Factors affecting protoplastiusion and fate of
products of protoplast fusion. Symmetric and asymmetric
hybrids.cybrids.Plantgenet ctransformation:Concepts,geneconstructs,sel :ctionsystems,tra
nsformationmethods— agrosacterium mediated.biolistics. (12 Hrs)

MODULEILV



Animal cell culture: Conditions of viability of animal cells in culture. Growth factors
ofanimal cells in culture. Production of hybridomas and monoclonalantibodies. Cloning
ofhybrid cells. Biology and charecterisation of cultured cells, Parameters of growth,
Scalingup of animal cell culture.animal cell transformation, cell culture- applications,
Vaccines.Organand histotypic cultures, apoptosis, measurement of cell death,3-D

culture.(12Hrs)

REFERENCE

1. Principlesof Genemanipulation by R.M. Old andS. BPrimrose

Z Planttissuecultureby S.S Bhojwani.

3 MethodsinMolecularBiology Vol.28.ProtocolsforNucleicacidanalysisby non

-radioactiveprobes.EditedbylssacP.G.HumanPress,

4. MolecularCloning:AlaboratorymanualbyManiatis,FritschE.RandSambrookJ. Vol
umeSeries.

3 Aguide toGenetic Engineering-Pamela Peterson.

6. BiotechnologybyTrehan.
& Cutlure ofAnimalCells-BasicTechniques- lanFreshney



MSBTC03C13RECOMBIN
ANTDNATECHNOLOGY
3CREDITS (<8 Hours)
CourseObjectives:

To familiarize with the advanced genetic engineering techniques. Appropriate
applicationof genetic eng neering technique for the massproduction of protein of interest.
Thetechnologybehind trarsgenic microorganisms, plants and animals.

CourseOutcomes:

Complete understanding of genetic engineering tools such as RFLP, AFLP, RAPD,
PCR.DNAfinger printing ztc.

CourseCorntent:
MODULEI

Historical cvents that led to the methods of recombinant DNA technology, Gene
cloning,Steps of gene cloning, enzymes involved in recombinant DNA technology-
Polymerases,Klenowfragment,Nucleases,Restrictionendonucleases,Lig:ses,Polynucleotid
ekinases. Terminaldeoxyni cleotidyltransferases,Alkalinephosphatases.( [0Hrs)

MODULEZ

Vectorsusec inRecombinar tDNAtechnology.Plasmids,Cosmids,Phagemids.Artificialchro
mosomes,Shuttlevectors, Viralvectors,Expressionvectors.Linkers,Adapters,Homopolymer
tailing. Transformation, Transfection, Transienttransfection,Selectablema ‘ker geneto
identifythetransfer of genesin cells. (14Hrs)

MODULE 3

Preparation of Gene libraries, ¢cDNA libraries, Expression libreries, Storage of
librariesandscreeningoflib -aries,Screeningby DNAhybridization,ScreeningbyImmunologi
calAssay.Screeningbyprotcinactivity,ScreeningbyGeneticcomplementat on,HybridArrest
Translational systems. (10Hrs)

MODULEA4

RFLP.AFLF.RAPDAnalysis,PCR,VarioustypesofPCRanditsapplications.Fluorescentin-
situhybridization,Chromosyme microdissectionand micro cloning

Geneticengineeringofanimalsandgenerationofiransgenicanimals.KnockoutTechnology
and Knock-in technology. Anti-sense RNA technology and its Application.(14Hrs)



REFERENCES

1:

Principlesofgenemanipulation-

AnlntroductiontoGeneticEngineering. Old,RW&Primrose, S.B— 19945th  Edn.
Blackwell Sci Pub.
MolecularCloning-ALaboratoryManuelSambrook,J.,Fritsch,E.F.andManiatis,
T.1989..SecondEdition.ColdSpringHarborLaboratoryPress.

Recombinant DNA technology- Concepts and Biomedical Applications Steinberg,
M.,Guyden, J., Calhann, D, Staiano- Coico, L.,Coico, R,1993. Ellice Horwood
PrenticeHall.

Recombinant DNA Watson, J. D., Gilman, M., Witkowski, J. and Zoller, M.
1992.SecondEdition. ScientificAmerican Books, WHFreeman&Co.
FromGenestoClones:IntroductiontoGene-Winnacker, E.L.1987.



MSBTC03C14
PracticallV
MICROBIALTECHNOLOGYANDENZYMOLOG'Y
2Credits (96Hours)

MICROBJ/ALTECHNOLOGY

|. Straindevelopment

2. Determination of Dissclved oxygen

(DO)3.DeterminationofB ologicaloxygendem

and

4. StudyofindustriallyimportantYeastandMolds

5. Thefermenterand Types

6. ProductionofEnzymesunderSubmerged Fermentation(Upstream
andDownstreamprocessing)

7. Production of Enzymes under Solid State Fermentation (Upstream
andDownstreamprocessin2)

8. Productionofredwine and alcohol

9. Alcoholfermentationusingmolasses

10. ProductionofMushroo ns

REFERENCE

1. Microbial Biotechnology-AlLaboratory ManualforBacterial

SystemsAurhors:Das, Surajit, Dash, HirakRanjan. Springer

2. LaboratoryBioprocessTechnologyPaperback—I January2013

byA.N. Shukla,Arjunpublishing house.
2.PracticalFermentationTechnology,BrianMcNeilandLindaMHarvey.Pu blisher:John
Wiley & Sons Inc

ENZYMOLOGY

1. DeterminationofKmand Vmaxofperoxidaseenzyme.

2. Determinationofturnove rnumber{Kcat } ofperoxidase.

3. Immobilizationofenzymeperoxidaseon
activatedchercoal4.Inhibitionassay of peroxidaseenzyme.

5. Velocitytimegraphofperoxidaseactivity.

6. Determinationofspecificactivityofperoxidaseenzymeinradish extract.

REFERENCE



I.H.Segel.2010.BiochemicalCalculations(2ndEd),JohnWileyandSons,California,USA.

ISBN:978-0-471-77421-1.2.P.F.Cook, W.W.Cleland.2007.

Enzyme KineticsandMechanism.GarlandScience

Publishing,London,EnglandandNewYork, USA.ISBN:978-0815341406.

. 3. T. Palmer, P. Bonner. 2007. Enzymes: Biochemistry, Biotechnology,
ClinicalChemistry(2ndEd.), WoodheadPublishingHouse,Chichester,England.ISBN:97

8-0-857099921.

. 4. R. Burgess, M. P. Deutcher. 2009. Guide to Protein Purification, Academic

Press,SanDiego, USA.ISBN: 978-0-12-374978-9.

5. D. Purich. 2010. Enzyme Kinetics: Catalysis and Control (1st Ed.), Academic

Press,SanDiego,USA.ISBN: 978-0-123809247.

. 6.N.C.Price,L.Stevens.2000.FundamentalsofEnzymology: TheCellandMolecularBiolo
gyofCatalyticProteins,OxfordUniversityPress,USA.ISBN:978-0-198-502296.



MSBTC03C15
PracticalV

CELL AND TISSUE MANIPULATION AND RECOMBINANT
DNATECHNCLOGY
(2Credits) (96Hours)

CELLANDTISSUEMANIPULATION

1. Preparationofmedia.

2. Surfacesterilization.

3. Organ culture—shoottiy,meristem,node.leaf.embryo.orchidseed
4. Callusinduction

5. Organogenesis

6. Protoplastisolationandculture.
7. Antherculture.

8. PreparationofmediaanImembranefiltration(animalcellculture).
9. Preparztionofsingle cellsuspensionfromspleenandthymus.

10.  Cellcountingandcell siability.

1. Tryps nizationofmor olayerandsubculturing.

REFERENCE

1. Planttissuz cultureby S.& Bhojwani
2. CultureofAnimalCells- 3asicTechniques -lanFreshney

RECOMBINANTDNAT ECHNOLOGY

Isolationofgenomi>DNA

Southernblotting-F'reparationofproteins

RFIL.Panalysis

Bacterial& antibioticculturemediapreparation ofcompliment cel's
Isolationofplasmid DNA

IsolationofLamdap hageDNA
Agarosegelelectrophoresis&restrictionmappingofDNA
ConstructionofrestrictionmapofplasmidDNA

N O L L



9 Cloninginplasmid/phagmid vectors
10. PreparationofsinglestrandedDNAtemplate
11. DNAsequencing

12. GeneexperimentinE.coli&analysisofgeneproduct
13 PCR

14. ReporterGeneassay(GUS/CAT/b-GAC)
REFERENCE

I. RecombinantDNAmanuall*editionbyJudithW.Zyskind,Sanfordl, Bernstein
2. RecombinantDNAtechnology byKeyaChaudhuri
3. MolecularBiology & r DNAtechnology by Ashok Kumar



MSBTCO03EO8BIOINFORMA
TICS
2Credits (48 Hours)

CourseObjectives:

1. Getknov/ledgeaboutbic logicaldatabases
andunderstandsequencealignmentmethods.

b

. Understandmethodsingenomicsandproteomics.

. Understandthemolecularlevelinteractionsandmolecularmodeling.

tsd

4. Understznd the method of structure-based drug design and gain basic knowledge
ofsystemsbiology.

CourseOQurcome:
Thestudents shall beableto

I.  Accessdifferentbiologicaldatabases,retrieveproteinandnucleicacidscquences
andperformsequencealignment.

2. Explaindifferentmethodsusedingenomeandproteomeanalysis.

3. Explaindifferentmolecularinteractions,techniquesof molecular modeling,
proteinstructureprediction

4. Explain the method of structure based drug design and basic concept of
systemsbiology.

CourseContent:
Modulel

Biological databases ani sequence alignments: Nucleic acid databases, Protein
databases(sequence, structure, classification), genome databases, specialized databases,
data format' FASTA. PDE), Data storage and retrieval. Pair-wise secuence alignment:
Global
andlocalalignment:methods,scoringmatrices(PAM,BLOSUM).Databasesearching:FAST
A andBL.AST.Multiplesequencealignment:methods,toolsandapplications.Phylogenetic
analysis: type of phylogenetic trees, methods of its construction-distz ncebasedmethods
and character-based methods. (13Hrs)

Modulell



Genomics and proteomics: genome projects, ldentification of sequence patterns,
motifsand profiles, gene prediction methods, Genome mapping, genome sequencing,
annotation.Comparativegenomics.Functionalgenomics-
ESTs,SAGE,DNAmicroarrays,pharmacogenomics.An introduction to datascience.
Proteomics: 2D Gel Electrophoresis, MALDI, Tandem mass spectroscopy, peptide
massfingerprinting,Proteinmicroarrays,proteinexpressionanalysis,protein-
proteininteractions. (13Hrs)

Modulelll

StructuralbioinformaticsandMolecularmodelling:Structurevisualization.Structurecomparis
on, RMSD, Intra and inter-molecular interactions, Potential energy functions.Energy
minimization, local and global minima, Molecular Dynamics and Monte
Carlosimulations.Proteinstructureprediction:Secondaryandtertiarystructureprediction-
homologymodeling, ab initioprediction.(11 Hrs)

ModulelV

In silico drug design: Drugs and drug targets. Computer aided drug
design:Liganddatabases. Molecular docking, virtual screening, lead compounds,
pharmacophore, QSAR,ADME property prediction. An introduction to systems biology
and biological networks,itsapplications in thedrug development. (11Hrs)

REFERENCES

I. Bioinformatics- BaxevanisAD&Quellette BFF.JohnWiley&Sons Inc.

2. Bioinformatics—
SequenceandGenomeanlysis,MountDW,ColdSpringHarbourLaboratoryPress,
NewYork

3. Bioinformatics-Abeginner’s guide by Jean-MichelClaverie, JohnWiley& Sons.

4. Bioinformatics-
Methodsandapplications,Rastogi,S.C.Mendiratta,N.andRastogiP,Prentice-
HallofIndiaPvt. Ltd, New Delhi

Essential Bioinformatics-JinXiong,CambridgeUniversityPress
EvolutionarycomputationsinBioinformatics—Fogel&Corne,MorganKafmanpublishers
Introduction to Bioinformatics—Attwood & Parry-Smith, Pearson Education

MedicinalChemistry—PatrickG, VivaBooksPvt Ltd.

© ® N W

Pharmacology&Pharmacotherapeutics—
Sataskar,Bhandakan&ainapur,PopuarPrakashanMumbai

10. PrinciplesofMedicinalchemistry —WilliamO&FoyeBI, WaverksPvt.Ltd



1 1. Proteinfolding—CreightonTE(ed)WH Freeman &Co.

12. StructuralBioinformaticsby  PhilipE.BourneandHelgeWeissing, Wiley

13. StructureandMechanismin Proteinscience— FershtWHfreeman &Co

14. FundamentalconceptsofBioinformatics—KraneD.EandRaymerM.L ,PearsonEducation

15. Bioinformatics:Databasesand Algorithms-
N.Gautham.NarosaPublishingHouse.NewDelhi.



MSBTCO03E09
BIOTECHNOLOGYINMEDICINE,HEALTH, AGRICULTUREANDENVIRONMENT
2Credits (48 Hours)

CourseObjectives:
Understand the latest application of Biotechnology in the field of Medicine,
Health,Agricultureand Environment for improvementinquality of life.

CourseOutcome:
Abilitytounderstandtheuseof Biotechnologyforbetterliving

MODULEI

Developments in gene therapy. Molecular basis, identification and cure of

geneticdisorders: like Immunodeficiencies, Diabetes mellitus, Coronary artery

disease,Neurogeneticdisorders, cancer,MuscularDystrophy, mitochondrialdisease.

DiagnosisbasedongenomicandcDNAmicroarray. TherapiesbasedonRNAandstemcells.
(15Hrs)

UNITII

Bioreactorsinplantproductionandscaleup.Plantsasbioreactors.Engineeringforsecondarymet

abolites,herbicideresistanceandimprovementoffoodquality.Biofertilizers, Types

ofbiofertilizers, Biopesticides(10 Hrs)

UNITII
Biotechnological monitoring of air water and soil pollution. Biosensors.
Biologicalindicators.

Strategies for waste management and control.
(10Hrs)UNITIV

- Biotechnologicallyproducedclinicalproducts.
Nanomedicine: Nanodevices medical microbots, nanorobotics,
nanomedicine,nanosurgeryforcancersandneurologicaldisorders.Nanoparticlesforbiologi
calassaysasdrug delivery vehicles

ApplicationsofBiotechnologyinaquaculture,forestry,wildlifeandveterinarysciences.
(13Hrs)REFE

RENCE

I. Molecu1arBiotechnologySthEditionBernardR.Glick,JackJ.Pastemak,Cheryl
L.Pattern ~ASM Press 2017

2. Gene cloning and DNA analysis: An Introduction 6" Edition T.A.
BrownWileyBlackwell 2013



. ModernBiotechnc logy:ConnectinglnnovationsinMicrobiology: ndBiochemistryto
EngineeringFundamentalsNathanS.Mosier,MichaelR.LadischWiley2009
Nanomedicine - Design and Application of Magnet ¢ Nanomaterials,
NanosensorsandNanosystems.,(2008)VijayVaradan,LinfengCh :nandJining Xie
Techniques for Wildlife Investigation and Management, ¢th Ed., C. Braun
.2005., TheWildlifzSociety, Bethesda.MD.
. IntroductiontoForest  Science., (2006) 2nd Edition by Réymond A.Young,
Ronald L.Giese(E ditor)
IntroductiontoVeterinaryScience(2003)byJamesLawhead,Mee(C eeBaker
Biotechnology in Agriculture and Forestry 66: Editors: Jack M. Widholm
and l'oshiyukiNagata : Springer2012
. Environmental Biotechnology : New Approaches and Prospective Application
:MarianPetre ( Editor)2013



MSBTCO03E10
VIROLOGY MYCOLOGY&PARASITOLOGY

2Credits (48Hours)
CourseObjectives:
» Toimpartdetailunderstandinginviraltaxonomy,viralreplicationandcultivationmetho
ds.

* To describe various viral diseases of human importance, it's prevention,
laboratorydiagnosisand control with special emphasis on vaccines.

* Toprovideadequateknowledgeaboutpathogenicmoldsandyeastscausingdiseasesto
humans.

* Toenablestudentstounderstandthepathogenesis,clinicalpresentation.laboratorydiag
nosis,prevention/ control of various protozoan diseases.

Outcomes:
e Thestudentswill understandaboutcurrentand emerginghumanviraldiseases.
e Willacquiredwithknowledgeofvarioushumanparasitesanditsmanagement.

¢ Toprovideadequateknowledgeaboutpathogenicfungusdiseasestohumansanditmana
gement
Unitl:(Shrs)
Generalpropertiesofvirusesandbacteriophages:morphology,classification,replication,

cultivation, virushost interactionand laboratory diagnosis.

UnitII(15 Hrs)

Properties and infections of human viruses- Herpesviruses, Poxviruses,
Hepatitisviruses, Picornaviruses, , Arbo viral diseases, Rhabdoviruses,
Orthomyxoviruses,Paramyxoviruses; Oncogenic viruses, HIV and other retro
viruses, miscellaneousDNAandRNAviruses.Antiviralchemotherapy.Interferons, Viral

vaccines

UnitI1I:(13 Hrs)



Fungaldiseasesofhumans: :lassificationandlab diagnosis,

Studythemorphology,pathogenesisandlaboratorydiagnosisofthecausativeagentsofsup
erficialandc utaneousmyccses,subcutaneousmycoses,systemic/deepmycsesandoppor
tunisticmycoses.Pneumoc ystisjiroveci.Mycotoxicoses,Antifungalagent:anditsmecha

nismof action,antifungalsusceptibilitytesting.

UnitlV:(15Hrs)

Classification of human parasites. Morphology, life cycle. pathogenesis,
laboratorydiagnosis of inportant protozoans and helminthes ;. Iitestinal and
hemoflagellates:tissue flagellates, cestodes, trematodes, nematod:s. laboratory
diagnosis of
parasiticdiscases.Othersporozoans:Cryptosporidiumparvum, Toxoplasmagondii Antip

arasiticagents

MSBTCO3E11ENVIRONMENTA
LVICROBIOLOGY
(2Credits) (48 Hours)

CourseObjectives:
Objectivesol thiscourseareo study and understand

1. Microbialbiodivers tyindifferentenvironmentsandfactorsaffectingmicrobialpopulat
ion
2. Environmental, agricultural, medical and industrial applications
ofmicroorganisms.

CourseQOutcome:

Upon completion of this course, students will be able to explain and demonstrate
thedispersal and adaptability of diverse microorganisms in different :nvironments and
theirbenefic alrolesin environment,agriculture. healthand industry.

CourseContent:

Modulel
Microbial behavior in ecosystems: Microbial biodiversity, Interactions among
microbialponulations.Animal-microbeand plant-microbeinteractions.



Microbiology of soil: Soil as habitat for microorganisms. Soil microflora,

Decompositionof organic matter - Soil as source of industrial strains. Biodegradation of

recalcitrants bysoilmicrobes.GeocyclesofC,N,S,P. ironandsulphuroxidation.N2fixation.
(11Hrs)

Modulell

Microbiology of water: Microbial communities in aquatic environments, factors
affectingmicrobialpopulationinnaturalwaters, Airwaterinterface,Microbial Corrosion,Bacte
riologicalanalysisofdrinkingwater. Waterpurificationandvariousstepsinvolved.

Microbiologyofair:Compositionofairmicroflora,Significanceofairmicroflora,Airborne
diseases, Hazards of laboratory techniques, Air sanitation. Biological
weapons,theirregulation and precautions.

Microorganismsinextremeenvironments:EnvironmentalDeterminantsthatGovernExtreme
environments, Extremes of pH &  temperature, salinity,  Hydrostatic
pressure,Nutrientlimitation.

(15Hrs)

Modulelll
Pollutionandenvironment,BiosensorsandBiologicalindicators, Wastewatermanagement
and sewage treatment, BOD concepts, Solid waste management and landfilling,
Degradation  of  xenobiotics, Microbes and bioremediation. Microbial
Biofilms:Physiology,MorphologyandBiochemistry ofmicrobialbiofilms

(11Hrs)

ModulelV

Productionofmicrobialbiofertilizers—
cyanobacteria,Rhizobium,Azotobacter,,Azospirillum,PhosphobacteriaandVAM,Biopestic
ides,Microbesasahealthfood(SCP)-Spirulinaanditsproductionmethods.Probiotics-
useoflLactobacilliandBifidobacterium-
therapeuticandnutritionalvalue,Microbialenhancedoilrecovery.Microbial production of
fuels. Microbial leaching of ores and biomining, Biopolymersandbiosurfactants.

(13Hrs)
REFERENCES

1. RM.Atlas and R. Bartha (1998) Microbial Ecology-Fundamentals
andApplications.Addison Wesley Longman,Inc.

BuckleyR G, Environmental Microbiology by, CBS

N.S.Subbarao,BiologicalNitrogenFixation

Alexander andMartin , Microbiology ofSoil

SoilMicrobiology.MarkCoyneThompsonLearning

Ivanov, Environmental Microbiology for Engineers, Taylor &
FrancisExclusive(Cbs)

ST




SEMESTER
FOURMSBTC04C16

TotalCredit:16Credits Period :5

MonthsResearch&Dissertation



DETAILS OF OPEN ELECTIVE COURSE OFFERED DURING I1I SEMESTER IN
TEACHING DEPARTMENTS (2021 ADMISSION)

Title of the Course BASICS IN BIOTECHNOLOGY
Code: MSBTC03001
Name of the Department Department of Biotechnology and Microbiology
Mode of Delivery (online)
No. of Students 12
Perquisites/ Intended (Student who have taken degree in lifesciences/Botany/Zoology/Environmental
students sciences/Molecular Biology

Syllabus: (Paste the course outcome, syllabus. References here)
Credits: 4 48 Hours

Course objectives:

1. Understand the basic concept of Biotechnology

2. Understand the essential tools required for Recombinant DNA technology
3.Understand the transgenesis process

4. Understand the application of Genetic engineering

Course outcome:

Upon completion of this course the students will gain knowledge about Biotechnology
Understand the basic steps of gene cloning

Realize the immense applications of rDNA technology

Course content:

Module 1

Biotechnology: Definition, Concept, Traditional biotechnology, Development of modern biotechnology.
Genetic engineering, Emergence of Recombinant DNA technology, Historical events that led to
recombinant DNA technology. (8 hrs)

Module 2
Gene cloning, Basic steps in gene cloning, Enzymes used in gene cloning, Vectors used in gene cloning,
Selectable marker genes. Host cells, Various methods for the transfer of foreign genes to host cells,

Transformation, Transfection, Preparation of gene libraries, Screening of the genomic libraries, Storage of
library. (16 hrs)

Module 3

Various techniques in rDNA technology, PCR, RFLP, RAPD, FISH, Chromosome microdissection, DNA
finger printing. Gene therapy, Somatic cell gene therapy, germline gene therapy, Gene augmentation
therapy, Gene inhibition therapy.

Genetic engineering of animals and Generation of transgenic animals, Transgenic mouse models and its
applications. Transgenesis of plants, Genetically modified crops, Genetically modified microbes. (16 hrs)

Module 4
Ethical aspects of interfering in natural process, Hidden dangers in altering the genetic make-up of an
organism. Regulation and guidelines for rDNA research. (8 hrs)




References:

I.

o

wh

Principles c¢f gene manipulation- An introduction to Genetic Engineeing. Old, RW & Primrose,
S.B-1994 5" Edn. Blackw:Il Sci Pub.

Molecular Cloning. A Le¢boratory Manuel Sambrook, J., Fritsch, E. F. and Maniatis, T. 1989.
Second Edition Cold Spring Harbor Laboratory Press.

Recombinant DNA technology- Concepts and Biomedical Application:. Steinberg, M., Guyden, J.,
Calhann, D , Staiano- Coico, L., Coico. R, 1993. Ellice Horwood Prentice Hall.

From Genes to Clones: Iniroduction to Genes- Winnacker, E. L.1987

Recombinait DNA, Watson, J. D., Gilman, M., Witkowski, J. and Zoller, M. 1992. Second
Edition. Scientific American Books, WH Freeman & Co.

Department of Biotechnology (1990) Recombinant DNA Safety guidelines, Govt. of India, New
Delhi.




