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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,



