KANNUR*"gﬁ UNIVERSITY

(Abstract)
MSc Microbiology 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 (I) Dated: 29.12.2022

Read:-1. U.O. No. Acad/C4/12615/2020 dated 18.02.2021
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 Microbiology 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 Microbiology Programme (CBCSS) for implementation from 2021 admission onwards
1. Open Elective Course MSMBY03001-BASIC IN MICROBIOLOGY
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 Microbiology 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 Microbiology 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 Microbiology Programme (CBCSS) implemented with
effect from 2021 admission are appended and uploaded on 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/ DF /FC
Forwardedyd By Order
SEC OFFICER




KANNUR UNIVERSITY

DEPARTMENT OF BIOTECHNOLOGY AND MICROBIOLOGY

SCHEME AND SYLLABUS

MSe MICROBIOLOGY

2021 ADMISSION ONWARDS




SchemeandSyllabusofM.Sc.Microbiology
Programmes Under the Choice Based Credit and Semester System
witheffectfrom2021 Admission

AbouttheDepartment

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

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

research fundsfromstate,nationalandinternationalagencies. Ourvisionistoimpro
ve quality of life through research and molding future scientists
andindividualswhow llbeaworkforceto makeabettertomorrow.

M.Sc. PEOGRAMMES

M.Sc. Biotechnology — 12
SeatsM.Sc.Microbiology—12
Seats

PROGRAMMESPECIFICOUTCOMES(PSOS):

A post-graduate student upon completion of the programmz is expected
togainthe followingattributes:

o TotrainstudentsdravnfromdifferentdisciplinesatPost-Graduatelevelin
frontier and mulidisciplinary areas of Biotechnology and
Microbiologysoas 0  equip  themtobefuturescientists,teachersand
entreprencurs.

o CompetenceforresearchandinnovationinBiotechnology/Microbiology.
¢ GainingtechnicalskillsforthebettermentofplanetEarth.

e Critical thinking ability to review scientific literature as stepping stone
toresearch

¢ Gainconfidence forcareerchoice.

e Gain ability to werk independently in choosing research topics as
wellasbepart of teamw orkwithcollaborativeskills.

e Toattainconfidenceinscientificconversationandwritingskillsandkno
wing ethicalbehaviour.

DURATIONOFTHEPROGRAMME



Thewholeprogrammeisdividedintofoursemesters(twoyears)
ELIGIBILITYFORADMISSION

Bachelor’sdegreeinanyofthesubjectssuchasBiotechnology/Microbiology/
Biochemistry/ Chemistry/ Zoology/ Botany/Plant Sciences/Life Science or
any other subject with Microbiology/ Biotechnology as oneof the subjects of
study at degree level with not less than 50% marks inaggregate (excluding
languages). Those who are awaiting final year B.Sc.results also can apply
but they have to fulfil the eligibility criteria before theadmission. Eligible
relaxation in the  percentage of marks will be given
tocandidatesbelongingtoSCandST.ReservationpoliciesoftheUniversity/Statea
refollowed foradmission.

ADMISSIONPROCEDURE

Admissions are notified in national newspapers inviting applications for
theM.ScProgrammes(Biotechnology andMicrobiology)oftheDepartment.

Alltheeligibleapplicantshavetoappearforawrittenentrancetest.Duration of the
entrance test will be 120 minutes with 200 objective typemultiple choice
questions for 100 marks. Questions will be of undergraduatestandard. There
will be 25% negative marks for wrong answers. A rank listwill be prepared
based on the entrance test. The admission will be as
pertherankinthelistandreservationpolicy.
ThesubjectsandtheirweightagesintheEntranceTestwillbeasgivenbelow.

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

TheM.SccurriculumofbothBiotechnologyandMicrobiologycloselyfollowsthel
evelandextentasconceivedbythenationalcurriculadevelopmentcentersofUGC/
DBT.TheChoiceBasedCreditSystem



(CBCS) provides an opportunity for the students to choose courses from
theprescribed courses comprising core and elective courses. The evaluation
ofthecourseswillbethroughgradingsystemevaluationandcomputationoftheCu
mulativeGradePointAverage(CGPA )basedonstudent’sperfo -manceininternal
and externalexaminations.

COURSESANDCREDITS

Definitions

(i) ‘Academic Programme’ means the entire course of study including
itsprogramme structure, details of the course, evaluation me hods etc. This
willbe carried out by teaching and evaluation process in the sarent
department /centreorjointly undermorethanonesuch Department/Centre

(i1) ‘Course’meansisiasubjectthatispartofanAcademicPrograinme

(ii1) ‘Programme Siructure’ includes the list of courses (Core,
Elective,Open 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, elizibilitycriter aforadmission

(iv) “Core Course’ m:ans a course that a student admitted to a
particularprogramme 1nust successfully complete compulsorily to receive
the degreeandthatwhichcannot besubstitutedby anyothercourse

(v) ‘Elective Course’ means an optional course to be selected by a
studentoutofsuchcourszsofferedin thesameoranyotherDepartment/Centre

(vi) ‘Open Elective’ means an elective course which is availeble
fromrecognizedonlineresourceslikeSwayam/MOOCS or offered by
otherdepartments withintheframeworkofthe subject.

(vii) “Credit’ is the value assigned to a course which indicatzs the level
ofinstruction; 1 hour of lecture per week equals 1 credit, 3 hours practical
classperweekequalslcradit.

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



(ix) “CGPA’ is Cumulative Grade Points Average calculated for all
coursescompleted by the students at the end of the programme. A formula
forconversionofCGPAintopercentagemarkswillbegiveninthemarksheet.

Aminimumot80creditsaremandatory forthesuccessfulcompletionoftheprogramme.

Studentscanoptforoneelective(openelective)courserelevanttoBiotechnologyp
rogrammefromonlinesourcesapprovedbytheUniversity(SwayamPlatform
orsimilarplatforms)orotherDepartments during second and third semester.
The choice of the
studentmustbereportedtotheHeadoftheDepartmentandapprovedbytheDepartm
ent Council. The minimum credits per semester is 16 and
themaximumcreditsper semester(coreandelectiveinclusive)cannotcross
24. Allstudentshavetooptforequalnumberofelectivesineachsemester.
[fthestudentdoesnotearntherequiredcreditsbynotappearingfortheexamorduet
ootherreasons,thecoursewillhavetoberepeatedalongwiththe concurrent
semester of the next batch after the approval by the DC.PROJECTWORK

Students have to take up a research project of 5 months duration in the
fourthsemester for which they are encouraged to go to national research
institutes.The students may also get opportunity to undergo 1-2 weeks
training inindustrial/ research institutions in thefieldof appliedbiology.

EVALUATION

ThemarksforContinuousEvaluationandEndSemesterExaminationwillbeinther
atio40:60.Allocationofmarksforeachcomponentundercontinuousevaluationoft
heorycourses shallbeasgivenbelow.

ContinuousEvaluation: TheoryPaper(40Marks)

Assignment Testpapers Seminar Total

8 16 16 40

ContinuousEvaluation:Practical(40Marks)

| Midsemester | Record | Total |




test/viva

30 10 ~ [40

EndSemesterExam nationPractical:(60Marks)

The teacher conducting the practical examination will decide
thecomponentsof the exam

EndSemesterExaminationTheory: WrittenexaminationforoOMarksAT
TENDANCE:

The minimum attendance required for each coursein a semester shall be60%
of the total numbe- of classes conducted for the course. Only those
whosecure the minitnum attendance requirement in the semester will be
allowedtoregister for theEndSemesterlixamination.

TENURE

A student has to coriplete the entire program within four years from the

dateofregistration



CoursesofferedintheM.Sc.Microbiology Programme-Totalcredits80

Semester
ICore:6(Theory:4Practical:2) Electives:2
Credits: Core:16 Elective:6 Total:22Credits
SL | Coursecode Titleofthecourse Contact  hours | Marks Credits
; /week ESE | CE Total
No
Corecourse | T/S | P
| MSMBYO01CO1 | Biochemistry 3 2 60 40 100 |3
2 | MSMBY01C02 | GeneralMicrobiology |3 2 60 40 100 |3
E MSMBYO01C03 | CellBiology 3 2 60 40 100 |3
4 MSMBY01C04 | Genetics 3 2 60 40 100
5 MSMBYO01C05 | PracticallBiochemistr 3+3 | 60 40 100 |2
Y
&
GeneralMicrobiology
6 MSMBYO01C06 | Practicalll 3+3 | 60 40 106 |2
Cell  Biology
&Genetics
Electivecourses:2/2
7 MSMBYOIEO] | Biostatistics 3 2 60 40 100 |3
8 MSMBYO1EQO2 | Instrumentation 3 2 60 40 100 |3
Total Credits 2




Courses:Core:3(Theory:2,Practical :1)

Semesterll

4(Students have to choose 4 elective courses from

5)Credits:Core: 8, Klective:12,Total=20

Electives:

SL. | Coursecode Titleofthecourse Contact  hours | Marks Credits
No /week 'ES |CE [Total
E
Corccourses T/S|P
9 MSMBY02C07 | SystematicBacteriology | 3 2 60 (40 | 100 3
10 | MSMBY02C08 | FoodMicrobiology % 2 60 |40 | 100 3
11 [MSMBY02C09 | Practicallll 343 160 |40 | 100 2
SystematicBacteriologyan
dFoodMicrobiology
Electivecourses (4/5) a
12 | MSMBY02EO3 | Microbial  Physiology 3 |2 60 [40 [100 3
andM etabolism
13 | MSMBY(02E04 | Immunology 3 2 60 |40 | 100 3
14 | MSMBY02E05 HumznPhysiologyandDelv 3 2 60 [40 [100 3
elopn entalBiology |
15 |MSMBY(2E06 | MolecularBiology I3 2 60 |40 | 100 3
16 | MSMBY(2E07 Eth‘iaPatencyand IPR 3 2 60 140 | 100 3
Total credits o 20




Semesterlll

Core(Theory:4Practical:2)
Credits: Core:16

Elective:6

Electives:2

Total:22CreditsStudentshavetochooseTwo

ElectivesfromFour

SL

No

Coursecode

Titleofthecourse

Contacthours

/week

Marks

ESE

CE

Total

Credits

Corecourse

T/
S

MSMBY03C10

Microbial Tech
nology

2.

60

40

100

MSMBYO03C11

Environmental
Microbiology

60

40

100

MSMBY03C12

DiagnosticandCli
nicalMicrobiolog

-4

60

40

100

MSMBY03C13

Virology,
Mycology,Parasitology

60

40

100

MSMBYO03C14

PracticallVMicrobial T
echnology

&Env
ironmental and
AgriculturalMic
robiology

3+3

60

40

100

22

MSMBY03C15

Practical VVirology,
Mycology,Protozoolog
y &Diagnostic

andCl
inicalMicrobiology

3+3

60

40

100

Electivecoursel/4

23

MSMBYO03E08

Bioinformatics

S}

60

40

100

24

MSMBYO03E09

MarineMicrobio
logy

60

40

100

25

MSMBYO03E10

Recombinant
DNATechnology

60

40

100

26

MSMBYO03E11

VeterinaryMicro
biology

60

40

100

27

Open elective

60

40

100

'Total credits

22

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




Semester IV -

ProjectCORE:1

Credits: 10

SL. | Coursecode Title of the | Contact hours | Marks Credits
No course /week ESE | CL | Total
| Corecourse L T/S | P
27 | MSMBY04C 16 | Project 5 25 | 60 40 | 100 16
- B 16
The continuous evaluation of the project work shall be done by the

researcheupervisor based on the performance of the student in the lab. The
endsemesterevaluationincludespresentationandavivavocebaszdontheproject.



SEMESTERI(TotalCreditsRequired:22)

MSMBY01C01BIOCHEMISTR
Y
3CREDITS (48Hours)

CourseObjectives:

1. Understandstructureand functionofbiologicalmacromolecules.
2. UnderstandChemicalchangestakingplaceinthe livingcells.

3. Understandtransportacrossbiologicalmembranes.

4. Understandthe roleofsmall molecules inthebiologicalsystem.

CourseQutcome:

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

Course
ContentModule
1
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,acidnumberandiodinenumber offats.

(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.EssentiaIandnon-essentiaIaminoacids,Structureofpeptidesandproteins,




theirprimarystructure,st ‘ucturesothigherorderandtheirmeaningforthef inctionofpeptidesan
d proteins. Protein-protein interaction.
Nucleicacids:Definitionandclassification,structure,function,physicaladchemicalpropertie
s-Purinesandpyrimidine s,basepairing, Hoogsteen basepairing.

(12Hrs)

ModulelV

Vitamins and minerals: chemistry, source and functions of water soluble and fat-
solublevitamins. Role of vitamins as cofactors. Sourceand functions of macroelements
andtrace clements, Horrones & Related Molecules: Chemistry, synthesis and functions
ofvarioushormones(Plant&Animal),pigments(Plant&Animal),Pheromonesandneurotrans
mitters

(12Hrs)

REFERENCE

1. Lehninger: Princioleof Biochemistry.NelsonLDandMM Cox.
Biochemistry.Jere myM.Berglohnand TymoczkoLubertStryer.
BicchemistrywithClinicalCorrelation. Thomas MDevlin. Wiley-Liss
Biochemistry.Dor aldVoet,JudithGVoet,Charlottew pratt.JohnV/iley
Biochemistry.Jeoffrery Zubay. WmCBrownPub.
Biochemistry.Mat1ews CKandKE.van Holde.BenjaminCummingPub.
Biochemistry.Vol &2DavidMetzler.

NS W oA L B



MSMBYO01C02GENERA
LMICROBIOLOGY
3Credits (48Hours)

CourseObjectives:

|. Studentswill beable toisolateandidentify bacteriaand fungi

2. Theywillbeabletocharacterizemicroorganisms

3. Studentswillacquiresufficientskillstoanal ysesmicroorganismspresentinvarioussubst
ances

4. Studentswillgetskillstodobasicmicroscopic analysis

CourseQutcome:

OncompletionoftheGeneralMicrobiologycoursestudentswillgettheoretical
knowledgeandlaboratoryskillsto dobasicoperationsinaMicrobiologyLaboratory.

CourseContent:

CourseContent:

MODULEI

MilestonesinthehistoryofMicrobiology.Earlydiscoveriesandscientists.
FiveKingdomsand Woese'sThreeDomainclassificationsoflivingsystem.Bacterial ,funga
landviral classifications.Bergey’sManualofdeterminativebacteriology.
Laboratoryproceduresforidentificationofbacteria.Molecularphylogeny.(12Hrs)

MODULEII

Microbial morphology and colony characteristics. Microscopy: Bright field, dark
field,fluorescent,phasecontrast,interference, polarization andelectron microscopies.
Specimenpreparationandstaininginmicroscopy.Growthcurve,Cultivationofbacteria,Cultu
remediaand 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—Emergingandre-emergingviralinfections.FungalReproduction(10Hrs)

MODULEIV




Microbial nutrition and Nutritional groups of bacteria. Photo autotrophy and
bacterialphotosynthesis. Chemoautotrophy. Heterotrophic metabolisni. Aerobic and
anaerobicrespiration (fermentation). Physical and chemical methods of sterilization.
Methods oftesting

antimicrobial substances, Drug resistance of microbes. Genetically
ModifiedMicroorganisnis. (16 Hrs)

REFERENCE

No U R L=

“«

Microbiology—Prescott

GeneralMicrobiology—Stanier

Fundamentalsofmiciobiology—Frobischer

PrinciplesofMicrobinlogy—RonaldMAtlas

AntimicrobialDrugR esistance,Bryan. LE(eds.)AcademicPress

Microbiology-BernadD Davisetal,HarperInternationaledition.

MicrobiologyConceptsandApplicationsPelzarJr.Chan.Kreic.McGraw-
Hill,Inc.Microbiology.

ZinsserMicrobiology Prentice-
Halllnternationa Inc.ManualofMethodsforGeneralBacteriology.GerhaldtPetal(ed
s. AmericanSocietyforMicrobiology

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



MSMBY01C03C
ELLBIOLOGY
3Credits (48 Hours)

CourseObjectives:

I. Understand the molecular nature and functioning of the cell components and
howtheyinteract with theexternal environment.

2. Understandthemolecularnatureofreplicationofthe cell

3. Understand the consequences arising out of error in replication including cancer
andhowthecell passesfromonephaseofreplication to the next.

4. Understandhow acellrespondsto anexternalsignalandthe mechanismsinvolved.

CourseQutcome:

Students will gain knowledge about the complexities of the cell. They will be able to
gainadvanceknowledgeof molecularcellmechanisms.

Coursecontent:
MODULEI
Generalorganizationofprokaryoticandeukaryoticcells.

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

Cellcommunication:generalprinciples,signaling pathways.

Cellular Organelles and Membrane Trafficking Endoplasmic reticulum, Golgi
complex,processingandtraffickingofbiomolecules,lysosomes,plantvacuoles,endocytosis,p
osttranslational modification 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.Nucleolus in ribosome synthesis.




Replication of prokar/otic, eukaryotic DNA. Enzymes and proteins of replication.
DNArepair.(10 Hrs)

MODULEIV

Cellcycle:Phasesofcellc ycle.Cascadeofphosphorylationanddephosphc rylationassociated
with cell cycle progeess. Kinases, cyclins and related proteins and their role

incellcycleregulation. Apoptosis and Introduction to Cancer biology.(12Hrs)

REFERENCE
MolecularCellBiologvG sraldKarp9™Edition Wiley2020
MolecularBiologyofTheCell Alberts 6" Edition 2014 Garland

ScienceMblecularCellBinlogyLodish8"5"*" W H.Freeman 2016
GenesXI Benjamin Lewin  Jonesand
Bartletth.tmingQOi4M0lecularBiologyoftheGeneWatson?‘hEditionl’e
arsonIndia2017.Cell Biology A Laboratory Handbook 3™ Edition
Elsevier Inc 2006Celland MolecularBiology [LabManual
DavidAThompson2009



MSMBY01C04GEN
ETICS
3Credits (48 Hours)
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. Familiarizewith prokaryoticgenetransfermethods.
4. Understandextrachromosomalinheritance andpopulationgenetics

CourseOutcome
Completionofthecoursewouldfamiliarizethestudentwithcarriersofheridityandmechanismso
f inheritancein eukaryotes and prokaryotes.

CourseContent:
MODULEI

MendelandhiscontributiontoGenetics.Monohybridcrossesandprincipleofsegregation.

Dihybrid crosses and principle of independent assortment. Rediscovery
ofMendel’sprinciples.Multiple alleles.Modificationofdominance
relationships.Geneinteractions.Essential and  lethalgenes. Environmental impact

ongenes(12 hrs)

MODULEII

Geneticlinkage.Chromosomalexchange.Geneticmaps. Tetradanalysis,Mitoticrecombinatio
n.Chromosomalandgenemutations.Mitosis&Meiosis.Chromosometheoryofinheritance.Sex
determination.Analysis ofsex-linked traitsinhumans.

(12Hrs)



MODULEII

Cellular basis of diffcrentiation, Gametogenesis and fertilization. Genetic basis of
celldiffercntiation.Gene :xpressioncontrol. OncogenesandtumoursuppiessorgenesConjugat
ion in bacteria. Transfo mation in bacteria. Transduction in bacteria Mapping ofgenesin

bacteria. Mapping ofgenes inbacteriophages. (12Hrs)

MODULEIV

Bacterialtransposons.Eularyotic TransposableelementsCytosomicinhe -itance,Inheritancet
hroughmitochondriaandchloroplastsandtheirmapping.Geneticvariationin populations and
measuring. Hardy - 'Weinberg Equilibrium, Inbreeding. Genetic Drift.Geneflow.

Naturalsel>ction. Molecularevolution.(12Hrs)

REFERENCE

| GeneticsbyStrick Berger

2 Plantbreeding by B D Singh

3 AtextBookof GereticsbyVeerBala Rastogi

4, GeneticsbyGardner,SimmonsandSnustad

> GeneticsbyUrsul: Goodenough

6 BasicGenetics.RobertF. Weaverlledn.PhilipW.C.B1995.
7. AnlIntroduction togenzticAnalysis Griffithetal



MSMBY01C05
PRACTICALI

(BIOCHEMISTRY & GENERALMICROBIOLOGY
2CREDITS

Biochemistry

U A L —

l.

0 e P s R

o

1.
12.
13.
14.
15.

Qualitativeanalysisofcarbohydrates.
Qualitativeanalysisofproteins.

Qualitativeanalysisoflipids.

Estimationof protein
Estimationoflipids(cholesterol,phospholipids,triacylglycerols).
Estimationofcarbohydrates(glucose.fructose, lactose,starch).
Denaturationstudieson proteins.

Estimation oflycopenefromtomato

EstimationofUrea

. EstimationofUricacid

Determinationofacidvalues offat andoils
Determinationofiodine numberoffatsandoil
Extractionandestimationoftotallipidsfromseed
Extractionoftotalnucleicacidsfromplant tissue

Preparationofbuffers ofrequiredpH.

16. Purificationofproteinsusing dialysis.

17.Separationofaminoacidsusingpaper chromatography.

REFERENCE

DavidPlummer,AnlntroductiontoPracticalBiochemistry.McGrawHill
HaroldVarley,Practical ClinicalBiochemistry,byGowenlockA.H.,CBS.
HansBisswanger.PracticalEnzymology. Wiley VCH.

RobertEisenthal. EnzymeAssays:APractical Approach,Oxford UniversityPress
Sadasivam&Manickam,BiochemicalMethods,NewA ge International
DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,
JaypeeBrothers

(96Hours)



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

GeneralMicrobiology

|. Microscopy-structureandorganizationofcompoundmicroscope

2. SterilizationTechniques

3. Staining:simple.negat ve,Gram’s,capsular,spore,metachromaticGr
anule, Fur gal staining

4. Prepara‘ion of media (¢ inoculation, Isolation of organisms from
variousenvironments.Serial Dilution

5. Growthcurveusingbrecds count,turbidimetry andCFU

6. Effect of pH, temp. oxygen and salinity on bacterial growth in
liquidmedia.

7. Anaeroticculturingbyl quidparaffinoverlayandpyrogallol.

8. Starvationinducedsporilationofbacteria.

9. Efficiencytestingofbac eriaprooffilters and autoclave

10. Fungal:ulture andspo -ulation

1 1. Antibioticsensitivitytests,Biochemical Testsforidentificationofbacteria

REFERENCE

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

HandbookofTechniquesin Microbiology:AlLaboratoryGuidetoMicrobesl aperback—
IDecember 2007. by A.S. Karawa (Author), M. K. Rai (Author), H.B.T. Singh
(Author)ScientificPublishers

BasicPractical Microbiologzy-AManual. Societyfor
GeneralMicrobiology(SGM).ISBN095368 3834.www.microbiologyonline.org.uko



MSMBY01C06
Practicalll

CELLBIOLOGYANDGENETICS
2CREDITS (96 Hours)

CellBiology

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

. Estimationofnucleicacid byspectrophotometric method.
. EstimationofRNAbyOrcinoltest.

. Estimationof DNAbyDiphenylaminetest.

. StudyofBarr Body(Buccalsmear).

. PolyteneChromosome(Drosophila).

9. Karyotyping.

10. Studyofstainingmethods.

11. Determination of melting temperature of

0~ N B L) —

DNA.REFERENCE:

1.CellBiologyA LaboratoryHandbook3™ EditionElsevier Inc2006
2. CellandMolecularBiology LabManualDavidAThompson2009

Genetics
1.Studyof mutations byAmes test.
2.Assay of antibiotics and demonstration of antibiotic
resistance.3.Bacterialtransformation.
4.Transduction.5.Conju
gation6.Isolation of
plasmids.7.Mitosis

8.Meiosis

REFERENCE
I.Cell and MolecularBiology Lab Manual DavidA Thompson 2009.
2. MolecularCloning-ALaboratoryManuelSambrook.J.,Fritsch,E.F.andManiatis.T.




1989.SecondEdition. ColdSpring HarborLaboratoryPress.
3.ZinsserMicrobiologyl'rentice-

HallInternationallnc. Mz nualofMethodsforGeneralBacteriology.Gerhz IdtPetal(eds.) Ameri
canSociel yfor Microbiology.
4.Hayes.'W.,1994.GeneticsofBacteriaandtheirviruses.2ndEdn,CBSPublishersandDistribut
ors,New Delhi

5.MethodsinMolecularE iologyVol.28.ProtocolsforNucleicacidanal ysisbynon-
radioactiveprobes.Editedby IssacP. G.Human Press,

MSMEBY01E01
BIOSTATISTICS
3CREDITS ‘48Hours)

CourseObjectives:

. Understanddatatypesand datapresentations.

. Understandtheconcept;ofaveragesanddispersionofmeasurementvalucs.
. Understandthe concepiofprobabilityandprobabilitydistributions.

. Understandthemethodo ftestingstatisticalhypotheses.

£ Lo~

CourseOutcome:

Studentsshall beable to
. Makegraphical/di: grammaticrepresentationofgivenstatisticaldata.
2. Calculatemeasuresof centraltendencies andmeasures of dispersionof a given
setofvalues.
3. Explaindifferentprobabilitydistributions.
4. Testhypothesisusir gnormal,students-t.chisquareandFdistributior s.

Coursecontent:
Module 1

Collection, classification and diagrammatic representation of statistical data:
Variablesand constants, Different types of numerical data, Collection >f data, Sampling
techniques.R.andom sampl ng, Stratified randomsampling.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.GeometricandHarmonic



mean.Measuresofdispersion:Range, Inter-
quartilerange,VarianceandStandardDeviation,coefficient ofvariation.

Correlation and Regression: Relation between two variables,scatter diagram, definitionof
correlations, Pearson’s correlation coefficient, Spearman Rank correlation
coefficient.Definition of regression: regression lines. Fitting lines using method of least
squares. (14Hrs)

Modulelll

Probability and probability distributions: Permutation and combination, types of
events,Definitionofprobability,additionandmultiplicationtheoremsofprobability.Probabilit
ydistributions: Binomial, Poisson and Normal distributions. Skewness and
Kurtosis:Definitions,KarlPearsonscoefficientsofSkewnessandKurtosis,moments.(10Hrs)

ModulelV

Normaldistributionandstatisticalinference:Central LimitTheorem,Conceptofconfidence
interval: Estimation, confidence limit, level of significance, standard error.Statistical
hypotheses, Tests of significance of means, difference between two means
andproportion.Student’st-distributionandtestingofthypothesisforsmallsamples.Chi-square
distribution, Chi-squared tests for independence and for goodness of fit, F-
distributionandAnalysis of variance. (12 Hrs)

References:

. PrinciplesofBiostatistics-PaganoM.&KimberleeG.DuxburyPress

ProbabilityandStatisticalInference- HoggR.V.TanisE.A.,Prentice Hall, NewJersey
ExperimentalDesignDataAnalysisforBiologists-
QuinnG.P.&KeoughM.J.CambridgeUniversity7 Press
StatisticalMethodsinBiology-3"edition,BaileyN.T.J.,CambridgeUniversityPress
Biostatisticalanalysis -4‘hediti0n,Zar,J .H.PearsonEducation.
FundamentalsofBiostatistics—
P.HanmanthRaoandK.Janardhan,l.K.InternationalPublishing House, New Delhi.
IntroductiontoBiostatisticsandResearchMethods-
P.S.S.SundarRaoand]J.Richard,PHIlearning PvtLtd, New Delhi.




