
1

NoakhaliScienceandTechnology

University

Syllabusforthe

DepartmentofMicrobiology

for

UndergraduateCourses(BS)

Session:From2015-2016andOnwardtillnotified

Publishedby

NoakhaliScienceandTechnologyUniversity

Noakhali-3814,Bangladesh.

hasibul.swcchha@gmail.com(HHossainSwcchha)



2

CourseContents

Year1

Term1

Course

Code

CourseTitle Credit

MBG1101 IntroductoryMicrobiology 3

MBG1103 MicrobialEcology 3

MBG1105 BasicTechniquesinMicrobiology 3

MBG1107 FundamentalsofBiochemistry 3

MBG1102 IntroductoryMicrobiologyLab 1

MBG1104 MicrobialEcologyLab 1

MBG1106 BasicTechniquesinMicrobiologyLab 1

MBG1108 FundamentalsofBiochemistryLab 1

Total 16

Year1

Term2

Course

Code

CourseTitle Credit

MBG1201 GeneralMicrobiology 2

MBG1203 MicrobialChemistry 2

MBG1205 Parasitology 2

MBG1207 FundamentalsofChemistry 3

MBG1209 ComputerApplications 2

MBG1202 GeneralMicrobiologyLab 1

MBG1204 MicrobialChemistryLab 1

MBG1206 FundamentalsofChemistryLab 1

MBG1210 VivaVoce 2

Total 16

Year2

Term1

Course

Code

CourseTitle Credit

MBG2101 MicrobialCatabolism 2

MBG2103 EnvironmentalMicrobiology 2

MBG2105 BasicHumanAnatomyandPhysiology 3

MBG2107 MedicalMicrobiology 3

MBG2109 Mycology 3

MBG2102 MicrobialCatabolismLab 1

MBG2104 EnvironmentalMicrobiologyLab 1

MBG2106 BasicHumanAnatomyandPhysiologyLab 1

MBG2108 MedicalMicrobiologyLab 1

MBG2110 MycologyLab 1

Total 18

Year2

Term2

Course

Code
CourseTitle Credit

MBG2201 MicrobialAnabolism 2

MBG2203 BasicMicrobialGenetics 3

MBG2205 MicrobialPathogenesis 3

MBG2207 Algology 2
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MBG2209 Biostatistics 3

MBG2202 MicrobialAnabolismLab 1

MBG2204 BasicMicrobialGeneticsLab 1

MBG2206 MicrobialPathogenesisLab 1

MBG2208 AlgologyLab 1

MBG2210 VivaVoce 2

Total 19

Year3

Term1

Course

Code
CourseTitle Credit

MBG3101 BasicImmunologyI 3

MBG3103 IntroductoryVirology 2

MBG3105 MicrobialMolecularGenetics 3

MBG3107 FoodMicrobiology 2

MBG3109 Enzymology 2

MBG3111 IndustrialMicrobiology 3

MBG3102 BasicImmunologyILab 1

MBG3104 IntroductoryVirologyLab 1

MBG3106 MicrobialMolecularGeneticsLab 1

MBG3108 FoodMicrobiologyLab 1

MBG3110 EnzymologyLab 1

MBG3112 IndustrialMicrobiologyLab 1

Total 21

Year3

Term2

Course

Code
CourseTitle Credit

MBG3201 BasicImmunologyII 3

MBG3203 Virology 3

MBG3205 PublicHealthandEpidemiology 3

MBG3207 FoodBorneInfectionandIntoxication 3

MBG3209 SoilandAgriculturalMicrobiology 3

MBG3202 BasicImmunologyIILab 1

MBG3204 VirologyLab 1

MBG3206 PublicHealthandEpidemiologyLab 1

MBG3208 FoodBorneInfectionandIntoxicationLab 1

MBG3210 SoilandAgriculturalMicrobiologyLab 1

MBG3212 VivaVoce 2

Total 22

Year4

Term1

Course

Code
CourseTitle Credit

MBG4101 MicrobialBiotechnology 3

MBG4103 GeneticEngineering 3

MBG4105 AdvancedImmunology 3

MBG4107 AnalyticalMicrobiology 3

MBG4109 MicrobiologyofFrozenFoods 3

MBG4111 DiagnosticMicrobiology 3

MBG4102 MicrobialBiotechnologyLab 1
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MBG4104 GeneticEngineeringLab 1

MBG4106 AdvancedImmunologyLab 1

MBG4108 AnalyticalMicrobiology 1

MBG4110 MicrobiologyofFrozenFoodsLab 1

MBG4112 DiagnosticMicrobiologyLab 1

MBG4114 VisittoIndustry 1

Total 25

Year4

Term2

Course

Code
CourseTitle Credit

MBG4201 EnvironmentalPollutionandBioremediation 3

MBG4203 PharmaceuticalMicrobiology 3

MBG4205 QualityControlofFoodandBeverages 3

MBG4207 FermentationMicrobiology 3

MBG4209 GenomicsandBioinformatics 3

MBG4202 EnvironmentalPollutionandBioremediationLab 1

MBG4204 PharmaceuticalMicrobiologyLab 1

MBG4206 MicrobiologicalQualityControlLab 1

MBG4208 FermentationMicrobiologyLab 1

MBG4210 GenomicsandBioinformaticsLab 1

MBG4212 ResearchProjectandPresentation 4

MBG4214 VivaVoce 2

Total 26

DetailedCourseContents

Year1:Term-1

MBG1101 3

C

INTRODUCTORYMICROBIOLOGY

1.DevelopmentofMicrobiology:discoveryofmicroorganisms;biogenesis

versusabiogenesis;fermentationprocess;germ theoryofdisease;Koch’s

postulates;developmentoflaboratorytechniques;vaccination;antisepsis;

chemotherapy.

2.ScopeofMicrobiology:inmedical,foodanddairy,agriculture,industry,

healthandsanitation,environmentandpollutioncontrol.

3.Prokaryoticand Eukaryoticcells:basicconceptofprokaryoticand

eukaryotic organisms; functions different of subcelluar elements;
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distinctive characteristics of the major groups of microorganisms;

significanceofsmallness.

4.Bacteria:size,shapeandarrangements;characteristicsofmajorgroupsof

Gram-negativeandGrampositivebacteria

5.Archaea: general characteristics; morphological and physiological

diversity

6.Viruses: discovery; general characteristics; morphology; chemical

composition;viroids;prions;importance.

7.Fungi:generalmorphologicalcharacteristics;growthandreproduction;

classification;importanceinindustryandnaturalprocess

8.Algae:generalcharacteristics;classification;microscopicalgaeandtheir

importance.

9.Protozoa: general characteristics; classification of major groups;

importanceinnaturalprocess.

BooksRecommended

1.GeneralMicrobiology-II-G.Schlegeletal.

2.BiologyofMicroorganisms–T.D.Brocketal.

3.Microbiology–M.J.Pelczar,E.C.S.ChanandN.R.Krieg

4.Microbiology:AnIntroduction–G.J.Tortoraetal.

5.FundamentalprinciplesofBacteriology–A.J.Salleetal.

MBG 1103

3C

MICROBIALECOLOGY

1.Basicconceptofmicrobialecology:thescopeofmicrobialecology;

historicaloverview;relationofmicrobialecologytogeneralecology
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2.Microbialcommunitiesand ecosystems:developmentofmicrobial

communities;structureofmicrobialcommunities;ecosystems;microbial

communitiesinnature

3.Brief introduction to microorganisms in natural habitats:

atmoecosphere:characteristicsandstratificationoftheatmosphere,the

atmosphere as habitat and medium for microbial dispersal,

microorganismsintheatmoecosphere;hydrosphereecologyoffreshwater,

compositionandactivityoffreshwatermicrobialcommunities.Physical

and chemical factors,estuaries,and marine water environment;

characteristicsandstratificationoftheocean,compositionandactivityof

marine microbial communities,role of microbes in the aquatic

environmentandlithosphere:introductiontosoilformation:rocksand

mineral,soilhorizon,soiltexture,soilorganicmatter,chemicalproperties

ofsoil,soilmicrobialcommunities

4.Effectofabioticfactorson microorganisms:abioticlimitationsto

microbialgrowth,Leibig’slaw ofminimum,Shelford’slaw oftolerance,

temperature,radiation,pressure,salinity,water activity,movement,

hydrogen ion concentration,redoxpotential,organiccompoundsand

inorganiccompounds

5.Biologicalinteractions:microbialinteractionwithinasinglemicrobial

populations,positiveandnegativeinteraction,interactionbetweendiverse

microbialpopulations.Neutralism,commensalisms,synergism,mutualism,

competition.ammensalism,parasitism,predation.

6.Microbesin extreme environments:Nature,specialfeatureofthe

thermophilic,methanogenicandhalophilicarchea,hotspring,acidsprings

andlakes,saltlakes

BooksRecommended

1.MicrobialEcologyfundamentalsandapplications-R.MAtlasandBartha

2.MicrobialEcology:aconceptualapproach-J.M.LynchandPoole

3.Microbiology-M.J.Pelczar,Jr.E.C.S.ChanandN.R.Krieg

4.Microbiology:anintroductionG.J.Tortoraetal.
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MBG1105 3

C

BASICTECHNIQUESINMICROBIOLOGY

1.Microscopes and Microscopy:lightspectrum,resolving power and

magnification power; microscopes: light and electron microscopes;

microscopy:bright-field,dark-field,fluorescence,phase-contrast,differential

interferencecontrast,transmissionelectron,scanning,scanningtunnelling

andatomicforcemicroscopy

2.Observation ofMicroorganisms under Microscope:wet-mountand

hanging-drop technique;preparation ofmicroorganisms for staining;

chemicalpropertiesofstains;mechanismsofstaining;positiveandnegative

staining;simple,differentialandspecialstainingtechniques

3.Cultivation ofMicroorganisms:nutritionalrequirements;physicaland

gaseousrequirements;media used forcultivation ofmicroorganisms:

chemically defined media,complex media,anaerobic growth media,

selectiveanddifferentialmedia;enrichedculture;anaerobicculturemethod;

pureculturetechniques

4. Characterization ofMicroorganisms:morphologicalcharacteristics;

nutritionalandculturalcharacteristics;metaboliccharacteristics;antigenic

characteristics;pathogeniccharacteristics;geneticcharacteristics

5.CulturePreservation:long-termandshort-termtechniquesforpreservation

ofmicrobialculture

6. MeasurementofGrowth:directmeasurementofmicrobialgrowth;

estimatingbacterialnumberbyindirectmethods

7. ControlofMicrobialGrowth:principlesofmicrobialcontrol;therateof

microbialdeath;the action of microbialcontrolagents;conditions

influencingmicrobialcontrol;physicalandchemicalmethodsofmicrobial

control.

BooksRecommended

1.GeneralMicrobiology–SchlegelHGandKogutM

2.BiologyofMicroorganisms–BrockTD,MadiganMT,MartinkoJM&ParkerJ

3.Microbiology–PelczarMJJr,ChanECS&KriegNK

4.Microbiology:AnIntroduction–TortoraGJ&FunkeBR

5.FundamentalPrincipleofBacteriology–SalleAJ
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MBG 1107

3C

FUNDAMENTALSOFBIOCHEMISTRY

1.Acid,BaseandBuffer:Ionproductofwater;acid;base;pH;pHindicator

buffersolutionandbuffercapacity

2.Thermodynamics:1stlawofthermodynamics;enthalpy;Hess'slaw;2ndlaw

ofthermodynamics;entropy;freeenergy;standardstates;spontaneous

reversible,irreversibleandnon-equilibriumreactions;steadystate

3.Carbohydrates: nomenclature; functions; optical properties; general

reactions;colourtestsandmethodofestimation;selectionfrom natural

sources and representative examples of each class with note on

characteristics

4.Lipids:nomenclature;classification;reactionsoffattyacids;sterolsand

methodsofestimation;structureandbiologicalfunctionsofdifferentclasses

oflipids

5.Amino Acids and Peptides:structuralfeatures opticalactivity and

classificationofaminoacidsionizationofsolution;behaviour;colourtests;

isolationofaminoacidsfrom proteinhydrolysates;peptidebondsand

biologicallyimportantpeptides

6.Proteins:generalintroduction;classificationbasedonshape,structureand

biologicalproperties;isolation from naturalsources;differentlevelsof

structuralorganization(inbrief);enzymeschemicalnature;Km valueand

Vmax;enzymeinhibition;digestiveenzymes

7.Nucleosides and Nucleotides: basic chemistry of nucleosides and

nucleotides;polynucleotides

8.Vitamins: classification; occurrence; deficiency symptoms; biological

functions;vitaminsascoenzymes

BooksRecommended

1.PrincipalsofBiochemistry–Lehninger

2.TextbookofBiochemistrywithClinicalCorrelations-Devlin

3.Biochemistry-Stryer

4.TextBookofBiochemistry-R.K.Murray

5.BacterialMetabolism–Gottschalk
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6.ChemicalMicrobiology-A.H.Rose

7.Antibioticsascientificapproach-A.L.Lehninger

MBG 1102

1C

INTRODUCTORYMICROBIOLOGYLAB

1.Laboratorysafetyrules

2.Useandfunctionofmicroscopes

3.Observationofstainedcellpreparations

a)Simplestainingandnegativestaining

b)Gramstaining

c)Acidstaining

d)Capsulestaining

e)Sporestaining

f)Flagellastaining

4.Observationoflivingbacterialcells

5.Observationoflivingyeastsandmolds

6.Micrometry:measurementofmicrobialcell

MBG 1104

1C

MICROBIALECOLOGYLAB

1.Samplingandquantificationandidentificationofmicroorganismsinair,

soilandwater

2.Techniquesforisolationofpurecultures(streakplate,pourplate,spread

plate)

3.Isolationofbacteria(streakplate,spreadplate,pourplate,serialdilution)

MBG 1106

1C
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BASICTECHNIQUESINMICROBIOLOGYLAB

1.Mediapreparation&sterilizationtechniques

2.Culturetransfertechniques

3.Techniquesforisolationofpurecultures

4.Techniquesforpreservationandmaintenanceofpurecultures

5.Observationofculturalcharacteristicsofbacteriaonvariousmedia

6.Observationofculturalcharacteristicsofyeastonvariousmedia

MBG1108

1C

FUNDAMENTALSOFBIOCHEMISTRYLAB

AnalysisofCarbohydrates:

1.Generaltestforcarbohydrate;

2.Reducingsugartest,

3.Barfoed’stest,

4.Iodinetest,

5.Foulgerstestandhydrolysisofsucroseandstarch

6.Determinationoflactosecontentofmilk,

7.Determinationofascorbicacidcontentofbiologicalsample.

AnalysisofAminoacidsandProteins:

1.Precipitationofproteins,colourreactionsofproteinsandaminoacids,

2.Biuretetest,Testforcystine&cysteinanddifferentiationofproteins(Paper

chromatography)

AnalysisofLipids:

1.Solubilitytest,

2.Detectionofglycerol,saponificationandcholesteroltest.
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Year1:Term2

MBG1201 2

C

GENERALMICROBIOLOGY

1. PhysicalRequirementsforMicrobialGrowth:temperature;pH;gaseous

requirements;osmoticpressureandotherconditions

2. NutritionalRequirementsforMicrobialGrowth:chemicalelementsas

nutrients; organic growth factors; nutritional classification of

microorganisms;nutrientuptakeprocesses

3. CultureMedia:criteriaforanidealculturemedium;complexmedia;

chemicallydefinedmedia;selectiveanddifferentialmedia;enrichment

media;anaerobicgrowthmedia;specialpurposemediaforeukaryotic

microorganisms;tissueculturemedia

4. Growth of Bacteria: bacterial multiplication; generation time;

mathematicalexpressionofgrowth;phasesofgrowth;synchronousgrowth;

batch,fed-batchandcontinuousculture

5. Microbial Systematic: microbial evolution and physiology;

endomymbiotic hypothesis; microbial taxonomy and classification;

taxonomic hierarchies;classicalsystems of microbialclassification;

phonetic and phylogenetic approaches to microbial classification;

numericaltaxonomy;molecularbasedclassification

6.AtypicalBacteria:generalcharacteristicsandimportanceofactinomyces,

cyanobacteria,mycoplasmas,rickettsias,chlamydiasandspirochetes;gliding,

sheathed,buddingandappendagebacteria

BooksRecommended:
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1. PrinciplesofMicrobiology–AtlasRM

2.BiologyofMicroorganisms– BrockTD,MadiganMT,MartinkoJM and

ParkerJ

3.Microbiology–PelczerMJJr,ChanECSandKriegNR

4.Microbiology:AnIntroduction–TortoraGJ&FunkeBR

MBG1203 2

C

MICROBIALCHEMISTRY

1.MicrobialElements,MoleculesandPolymers: themajorandminor

essentialelements;importantmoleculesandpolymers-water,carbohydrate,

lipids,nucleicacidsandproteins

2.MolecularArchitectureofMicrobialCells:chemicalcomposition and

functionofcellularstructuresandorganelles:capsules,flagella,pili,cell

walls, cytoplasmic membranes, pigments, ribosomes, mitochondria,

cytoplasmicinclusionsandendospores

3.ControlofMicrobialGrowth:principlesofmicrobialcontrol;therateof

microbialdeath;the action of microbialcontrolagents;conditions

influencingmicrobialgrowthcontrol;physicalandchemicalmethodsof

microbialcontrol

4.ChemistryofAntibiotics:generalfeatures;classification,chemistry,mode

ofactionandefficiency;mechanismsofantimicrobialresistanceofmicrobes;

properties and effectiveness of penicillin,tetracycline,streptomycin,

chloramphenicol,nystatin,gentamicinandgriseofulvin;assayofantibiotics

bychemical&biologicalmethods

BooksRecommended

1.BacterialMetabolism–GottschalkG

2.ChemicalMicrobiology–RoseAH

3.Antibiotics:AScientificApproach–AgorovNS

4.LehningerPrinciplesofBiochemistry–NelsonDL&CoxMM

MBG1205 2

C



13

PARASITOLOGY

1.Parasitism inPerspective:necessityofstudyingparasites;kindsofparasites

andhosts;consequenceofhost-parasiteinteractions–abriefoutlinewith

examples

2.ParasiteBiogeography:factorsaffectinggeographicaldistribution;parasites

asbiologicalmarkers;evolutionofhost–parasiteassociations

3.Morphology,Pathogenesis,Diagnosisand Treatmentofthefollowing

Parasites:intestinalflagellates:Giardialambia,Trichomonas;hemoflagellates:

Leishmania, Trypanosoma; intestinal amoebas: Entamoeba histolytica;

Sporozoans:Plasmodia,Toxoplasmagondii;Helminths:Nematodes

4.ControlofParasites

BooksRecommended:

1.MicrobialPathogenesis:AMolecularApproach–A.A.SalyersandD.D.

Whitt

2.MedicalMicrobiology–R.Crukkshank,ELBS,E.andS.Livingstone.

3.ReviewofMedicalMicrobiology–E.Jawets,J.l.MclnickandE.A.Adelbug

4.MedicalMicrobiology-R.F.BoydandJ.J.Marr

5.ManualofClinicalMicrobiology–H.Lennette

6.MedicalMicrobiology–Mims,PlayfairandRoitt

7.MedicalMicrobiology–RobertF.BoyedandJ.JosephMarr

8.FoundationsofParasitology:LarryRobertsandJohnJanovy(authors),

McGrawHillPublishing

MBG1207 3

C

FUNDAMENTALSOFCHEMISTRY

1.TheStructureofAtoms:thediscoveryofelectronprotonandneutron;

cathoderays;radioactivity;particlesscattering;Rutherfordmodel;fraction

ofatomicmasses;isotopes;massspectroscopyspectrumofatomichydrogen;

Bohremodels;dualnatureofmatter;wavenatureofelectrons;atomic

orbital;electronconfigurationofatom

2.RadioactivityandNuclearReactions:nuclearbindingenergy;fissionand

fusionreactions

3.PeriodicClassificationofElements:ionizationpotential;electronegativity;

electronaffinity;atomicradius;variationofpropertiesalongaperiodanda
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group;diagonalrelationship;representativeelements;transitionelements;

chemicalpropertiesofs-,p-andd-blockelements

4.ChemicalBonds:electronictheory;valencebondstheory;molecularorbital

theory;sigma()-andpi()bonds;C-Cbonds;catenation;polarmolecules,

electronegativityandelectronaffinity;hydrogenbond;shapesofmolecules;

VSEPRtheory;hybridization

5.TheGaseousState:thegaslaws;theperfectgasequation;thekinetictheory

ofgases;thedistributionofmolecularvelocities;intermolecularattraction;

liquefactionofgases;thecriticalstate;thecriticalconstants

6.VapourPressureofLiquids:temperaturedependentmixturesofliquids;

Raoult’slaw;fractionaldistillation;solutionsofnon-volatilesolids;colligate

propertiesofsolutions;Henry’slaw;Nernstdistributionlaw

7.EnergyChangesinChemicalReactions:thefirstlawofthermodynamicsF;

theconceptofinternalenergyandenthalpy;measurementofenthalpy

changes;enthalpyofformation;Hess’slaw;latticeenthalpy;Born-Haber

cycle;spontaneousprocess;conceptofentropy

8.ChemicalEquilibrium:theequilibrium law;theequilibrium constant;

homogeneousandheterogeneousequilibrium;theprincipleofLeChatelier

andBrown;thedependenceofKontemperature

9.AcidsandBases:theLewisconcept;theBronstedconceptsinstrongand

weakacids;acid-baseequilibrium inaqueoussolutions;Ostwalddilution

law;pH;itsmeasurementin buffer solutions;neutralisation curves;

indicatorsforacid-basetitration

10.TheOrganicCompoundsandOrganicChemistry:hydrocarbons;aliphatic

hydrocarbons;saturatedandunsaturatedhydrocarbon;alkanes,alkenes

andalkynes;thearomatichydrocarbons;delocalisationinthebenzenering;

nomenclatureoforganiccompounds;theIUPACsystem;petroleum;natural

gas;refiningofpetroleum;petrochemicals

11.ReactionsofAlkanes,AlkenesandAlkynes:substitutionandhydrogen

abstraction reactions in alkanes; hydrogenation; hydrohelogenation;

ozonolysisofalkenesandalkynes;hemolyticadditionofhydrogenhalides;

geometricalisomers

12.Functionalgroups:alcohols,aldehydes,ketones,ethers,epoxides,amines,

amides;typicalreactionsofthefunctionalgroups

13.SomeImportantReactionsoftheAromaticCompounds:substitutionat

the benzene ring;Friedel-Craft’sreaction;sulphonation and nitration;

diazotizationandcoupling
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BooksRecommended

1.GeneralChemistry–EbbingD

2.FirstYearChemistry–CoxonJM,GergussonJEandPhilipsIF

3.A-LevelChemistry–RamsdenEN

MBG1209 2

C

COMPUTERAPPLICATIONS

1.Introduction:basicorganization,typesand briefhistory ofcomputer,

generalreview of input and output media and devices;memory

organizationstoragedevices.

2.OperatingSystemsandApplicators:operatingsystem(Windows,Linuxand

others);applicationofprograms.

3.MSOffice:IntroductionofMSword,PowerpointandExcel.

4.StatisticalAnalysis:MSexcel;meansandvariance;basiccalculationand

estimation,standarderrorsandconfidencelimit;simplesignificancetest:2

testsofgoodness-of-fitandhomogeneity;simpleexperimentaldesignand

analysisofvariance.

5.Introduction to StatisticalPackage forBiologicalSciences:research

methodology;hypothesis;sampling;collectionandanalysis;frequencytable;

contingencytablesanalysis;Pearsoncorrelation;regressionanalysis;T-test

anditsuse;presentationofsoftware:MSpowerpoint;graphicdesign

(Photoshop,Coreldraw,andillustrator);EPI-Info.

6.ApplicationtoComputerinWebBasedLearning:browsingofweb-site,

downloadingandinstallationprocessofimportantsoftware,usageofweb-

basedlearningmaterials.

BooksRecommended

1.ThePerspective.1998–HutchinsonSEandSawyerSC
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2.SPSSforWindows:BaseSystemUser’sGuideRelease6.0.1995–NorusisMJ

3.Excel7.0forWindows’inaDay,1996–StultzRA

4.IntroductiontoComputerScience–PW MursilPW andSmithCL

5.ComputerNetwork–TanenbaunAS

6.AnIntroductiontoComputerHardware–CrippsM

7.ComputerAnatomy–RubN

MBG1202

GeneralMicrobiologyLab

1C

1.Techniquesofpipettinganddilution

2.Determinationofquantitativeviablecellsbyserialdilutiontechnique

(spreadplateandpourplate)andmakingagrowthcurve

3.Techniques of enumeration of microorganisms:improved Neubaur

countingchamber;MilesandMisratechnique

4.Turbidimetricestimationofbacterialgrowth

MBG1204

MicrobialChemistryLab 1C

1.Preparationofdifferentlabsolutions(molar,molal,normalandbuffers)

2.Determinationofcitricacidbytitrimetricmethod

3.Determinationofantibioticagents

4.Determinationsprotein

5.Determinationsreducingsugar

6.Detectionofcytoplasmicinclusions(PHBandvolutin)

MBG1206

FundamentalsofChemistryLab 1C

PhysicalChemistry

1.DeterminationofthemolarmassofcarbontetrachloridebyDuma’smethod

2.Determinationofenthalpyofneutralizationofacidcalorimetrically

3.Determination ofpartition coefficientof12between waterandcarbon

tertrachloride

4.Investigationofthevariationofconductanceofaweakelectrolytewith

concentration

5.Investigationoftheeffectofreactantconcentrationontherateofthe

reactionbetweenthiosulphateionandH+ ionanddeterminationofthe
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reaction

OrganicChemistry

1.Determinationofthemeltingpointoftheorganiccompound

2.Determinationofpresenceofnitrogen,sulphurandhalogensinorganic

sample

3.Identificationoffunctionalgroupsinorganiccompounds

MBG1210

2C

Vivavoce

Year2:Term1

MBG2101

2C

MICROBIALCATABOLISM

1.Introduction to Metabolism: basic aspects and characteristics of

metabolism;inter-relationshipsbetweenanabolicandcatabolicmechanisms
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inlife

2.CellBioenergetics:energy production;free energy;energy coupling;

biologicaloxidation;highenergycompounds;ATPanditsapplication;ATP

generationbydifferentprocesses

3.MembraneTransportSystem:basicstructureofmembrane;active,passive,

facilitativeandgrouptranslocation

4.CarbohydrateCatabolism/AerobicMetabolicprocesses:theEmbden-

Meyerhof-Parnaspathway;tricarboxylicacidcycle;electrontransportchain;

oxidativeandsubstratelevelphosphorylation

5.Alternate PathwaysofGlucose Catabolism:hexose monophosphate

pathway;Entner-Doudoroff pathway;glyoxylate cycle;methyl-glyoxal

bypass;interlinkagesofpathways;anapleureticreactions

6.PathwaysforUtilisationofSugarsOtherthanGlucose:starch,cellulose,

maltose,sucrose,lactose,sorbitolandmannitol

7.CatabolicActivitiesofAerobicHeterotrophs:growthwithorganicacids

(beta-oxidation),aminoacids,aromaticcompounds,aliphatichydrocarbons

and1C(onecarbon)compounds

8.AnaerobicMetabolicProcesses:fermentation;fermentationofethanol,

acetate-butyrate,acetone-butanol,lactateandmethane

BooksRecommended

1.MicrobialPhysiology–MoatAGandFosterJF

2.BacterialMetabolism–GottschalkG

3.Microbiology–PelczerMJJr,ChanECSandKriegNR

4.LehningerPrinciplesofBiochemistry–NelsonDLandCoxMM

MBG2103

2C

ENVIRONMENTALMICROBIOLOGY

1.MicrobialInteractionwithplantandanimals:interactionwithplantroots;
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N2fixationinnodules;interactionwithaerialplantstructure;commensal

andmutualisticintestinalsymbiont;digestionwithintherumen;fungal

predationinanimals

2.TechniquesfortheStudyingEnvironmentalMicrobes:samplecollection;

sampleprocessing;detectionofmicrobialpopulations;determinationof

microbialnumbers;determinationofmicrobialbiomass;measurementof

microbialmetabolism

3.MicrobiologyofPotableWater:introductiontoindicatororganisms;water-

bornepathogens;isolationandidentificationofindicatorbacteria;water-

bornepathogens

4.SanitationandPublicHealthMicrobiologywithSpecialReferenceto

Bangladesh:watersupply;theuseofsafewater;publictubewellcoverage;

sanitation;disposalofhumanexcretaandrefuse

5.MicroorganismsandSomeNovelPollution Problem:persistenceand

biomagnification of xenobiotic molecules; recalcitrant halocarbors,

polychlorinatedbiphenyls(PCBS),alkylbenzylsulfonatesandsynthetic

polymer

6.Insecticides,Fungicides and Herbicides:organic compounds:DDT,

gammexane,methoxychlorandheptachlor;organophosphorouscompounds;

malathion,parathon,dimecron and diazinon;carbamates;2,4-D (2,4-

dichloroaceticacid)and2,3,5,-T(trichlorophenylaceticacid)

BooksRecommended

1.MicrobialEcology:FundamentalsandApplications–AtlasRMandRBartha

R

2.MicrobialEcology:AConceptualApproach–LynchJMandPooleNJ

3.Microbiology–PelczerMJJr,ChanECSandKriegNR

4.Microbiology:AnIntroduction–TortoraGJandFunkeBR

5.MicrobialEcology:Organism,Habitats,Activities–StolpH

MBG2105

3C

BASICHUMANANATOMYANDPHYSIOLOGY

1.Digestion and Digestive System: composition of digestive juices;

mechanismsandcontrolofthesecretion;digestionofdifferentfooditems
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andabsorptionofthedigestedones

2.BloodandCirculatorySystem:composition,formation,destructionand

functionofblood;bloodcoagulation;bloodgroups;tissuefluid;circulatory

systemwiththeprocessofbloodcirculation

3.HepatantOrgansandSystems:structuresandfunctionsoflungs,liver,

kidney,pancreas,spleenandbrainwithbriefideaabouttheirrespective

function

4.Waterandelectrolyticbalance:briefoutline

5.Lymphoidandlymphaticsystem:briefoutline

6.Hormones:basiccharacteristics,classifications,functions,modeofactionof

differenthormones-insulin,epinephrine,T4,T3,glucocorticoidsetc

7.ReproductiveSystem:structureandfunctionoftestis,ovary,uterusand

placenta,menstrualcyclealongwithhormonalinvolvement

BooksRecommended

1.IntroductiontoHumanPhysiology–GriffithsM

2.HumanPhysiology–SchumddtRFandThewsG

3.HumanAnatomy,PhysiologyandPathophysiology–ThewsG,MustschlerF

&VaupeP

MBG2107

3C

MEDICALMICROBIOLOGY

1.Infection and InfectiousDiseases:conceptofinfection and infectious

diseases;pathogenesisofinfectiousdiseases;virulence(ID50,andLD50)

2.BriefIntroductiontoVirulencefactors:adherencefactors;invasionofhost
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cellsandtissues;toxins;enzymes;intracellularpathogenesis;pathogenicity

islandandpathogenevolution;antigenicheterogeneity;ironacquisition

3.Identificationofmicrobesthatcausedisease:Koch’spostulatesandtheir

limitations

4.Host-MicrobeInteraction:normalresidentmicrofloraofhumanbodyand

theirrole;initialcolonizationofanewborn;introductiontoresidentfloraof

skin,mouth,upperrespiratorytract,intestinaltract,uro-genitaltractandeye

5.Non-SpecificHostDefencesagainstMicrobialPathogens:primarydefenses

conferredbytissuesandblood

6.MajorReservoirsofMicrobialPathogens:acquisition ofandmodeof

transmissionofdiseases

7.ProgressofanInfection:trueandopportunisticpathogens;portalofentry;

sizeofinoculum;stagesinthecourseofinfectionsanddiseases;mechanismof

invasionandestablishmentofthepathogens;signsandsymptomsofadisease;

portalofexit

8.NosocomialInfection:briefintroductionwithhospitalasasource

9.BriefIntroductiontotheMicrobiologyofMajorInfectiousDiseases:skins,

respiratorysystem;nervoussysem;genito-urinarytract;gastrointestinaltract;

circulatorysystem

BooksRecommended:

1.Jawetz,MelnickandAdelberg’sMedicalMicrobiology–BrooksGF,Carroll

KC,ButelJSandMorseSA

2.EssentialClinicalMicrobiology:AnIntroductoryText–CookeEMandGibson

GL

3.ManualofClinicalMicrobiology–LennetteEH,BallowsA,HauslerWJJrand

ShadomyHJ

4.ModernMedicalMicrobiology–ChowdhuryMR

5.MedicalMicrobiology–DuguldJP,MarinianBPandSwainRHA

6.BacterialPathogenesis:AMolecularApproach–SalyersAAandWhittDD
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MBG2109

3C

MYCOLOGY

1.AnIntroductiontotheFungi:somaticandreproductivefeatures;growth

andnutrition

2.OriginandClassificationofFungi

3.GeneralCharacteristicsoftheFollowingFungiwiththeStudyofSomatic

andReproductiveFeatures:Synchytrium;Saprolegnia;Rhizopus,Mucor;

Saccharomyces,Aspergillus,Penicillium;Candida;Agaricus;Fusarium

4.ImportanceofMicroFungi:saprophytesinnature;plantparasites;plant

symbionts(mycorrhizaeandlichen);producersofimportantmetabolites;

Humanpathogen(Epidermophyton,Trichophyton,Microsporum,Candida,

Aspergillus);IndustrialuseofAspergillus,Penicillium,Yeast,Mucor

5.BriefIntroduction to Mycotic Infections:cutaneous,sub-cutaneous,

systemicandopportunisticmycoses

BooksRecommended

1.IntroductoryMyclogy–AlexopoulosCJ,MimsCW andBlackwellM

2.Fungi–HowkerJandLilianE

3.FungiandPlantDiseases–MundkarBB

4.FundamentalsoftheFungi–Moore-LandeckerE

5.IntroductiontoFungi–WebsterJG

MBG2102

MicrobialCatabolismLab

1C

1.Starch,lipid,caseinandgelatinehydrolysistests

2.Carbohydrate(LDS)fermentation

3.MIU,KIAandIMViCtests

4.Nitratereduction,oxidise,catalaseandlitmusmilkreactiontests

5.Antimicrobialsensitivitytestofmicroorganisms(qualitative)
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6.IdentificationofunknownbacterialculturewiththehelpofBergey’s

ManualofSystematicBacteriology

MBG2104

Environmental Microbiology Lab

1C

1.Effectoftemperatureongrowth

2.Effectofheatonvegetativecells,sporesofbacteriaandonsporesofyeast

andmold

3.Effectofosmoticpressureongrowth

4.EffectsofpH,energysourceandbufferongrowth

MBG2106

Human Physiology Lab

1C

1.Circulatorysystem:totalbloodcellcount;differentialcountforWBC;

determinationofserumbilirubin,cholesterolandnon-esterifiedfattyacid,

uricacid,glucose,etc.inblood

2.Gastro-entericsystem

3.Genito-urinarytractsystem

4.Respiratorytractsystem

MBG2108

Medical Microbiology Lab

1C

1.Microscopicstudyofparasites

2.Microscopicstudyofthepathogenicmicroorganismspresentsinair,water

andsoil(Gramreaction,morphology,motilityetc.)

3.Microbialfloraofthroatandskin

4.Identificationofhumanstaphylococcalpathogens

Identificationofhumanstreptococcalpathogens

MBG2110

Mycology Lab

1C

1.Toacquaintwiththetechniquesforpreparingtemporaryslidesoffungal
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specimensformicroscopicexaminations

2.Laboratorystudiesofthelocallyavailablemembersofthefungicoveredin

theory

3.Techniquesofgrowingfungionculturemedia

Year2:Term2

MBG2201

2C

MICROBIALANABOLISM

1.CarbohydrateMetabolism:gluconeogenesisanditscontrol

2.AminoAcid Biosynthesis:theglutamateandketoglutaratefamily;the

aspartateandpyruvatefamilies;theserine-glycinefamily;aromaticamino

acids;regulationofaminoacidbiosynthesis

3.LipidBiosynthesis:biosynthesisoffattyacids;roleofcofactorsinfattyacid

biosynthesis;pathwaytobiosynthesisofmevalonate,squaleneandsterols

4.Nucleotide Biosynthesis: biosynthesis of purines and pyrimidines;

regulationofpurineandpyrimidinebiosynthesis

5.Biological-NitrogenFixation:inorganicnitrogenmetabolism;assimilation

ofinorganicnitrogen;fermentationofnitrogenouscompounds;nitrogenase

anditsfeaturesandfunction;regulationofbiologicalnitrogenfixation

6.AutotrophicCO2fixation:mechanismsofphotosynthesisingreen,sulphur

and cyanobacteria;physiologicalgroups of aerobic chemolithotroph;

hydrogenandCOoxidizers;ammonia,sulphurandferrousionoxidizers;

facultativeobligatechemolithotrophs
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BookRecommended

1.MicrobialPhysiology–MoatAGandFosterIF

2.BacterialMetabolism–GottschalkG

3.Microbiology:ConceptsandApplications–PelczerMJJr,ChanECS and

KriegNR

4.LehningerPrinciplesofBiochemistry–NelsonDLandCoxMM

MBG2203

3C

FUNDAMENTALSOFGENETICSANDMOLECULARBIOLOGY

1.Mendelism:Mendel’s experiments and the interpretation;the basic

principles of dominance, segregation and independent assortment;

misinterpretationsofMendelianprinciples

2.ChromosomalBasisofInheritance:thechromosometheoryofheredity;

sexchromosomesand sexdetermination;sex-linked genesin human

beings;variationinchromosomenumberandstructure

3.ChemicalNatureofHereditaryMaterial:experimentswithbacteriaand

bacteriophagesindicatingDNAtobethematerialofheredity;chromosome

structureinprokaryotes;theWatsonandCrickmodelofDNAstructure;

alternateformsofthedoublehelix;propertiesofDNA,e.g.,Tm value,cot

valueandhybridizationkinetics

4.Replication of DNA: Semi-conservative replication; experiments of

Meselson andStahl;DNA polymerases;proof-readingactivitiesofDNA

polymerases;themechanismofDNAreplication;circularDNAreplication

5.TranscriptioninProkaryotesandEukaryotes:differenttypesofRNA

molecules;prokaryoticandeukaryoticRNA polymerases;mechanism of

transcriptioninprokaryotesandeukaryotes;post-transcriptionmodification

withmechanismofRNAs;interruptedgenesineukaryotes
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6.TranslationandtheGeneticCode:synthesisofpolypeptidechain;the

geneticcode;Wobblehypothesis;post-translationmodificationofprotein

BooksRecommended

1.Genetics–StrickbergerMW

2.MolecularBiologyoftheGene,6thEdition–WatsonJDetal.

3.MolecularBiology–FreifelderD

4.EssentialGenetics–RusselPJ

5.PrinciplesofGenetics–SnustadDP,SimmonsMJandJenkinsJB

MBG2205

3C

BACTERIALPATHOGENESIS

1.Morphological and Cultural Properties, Clinical Manifestation,

Pathogenesis,Virulence Factors,Prevention and Treatmentofthe

Following MicroorganismsCausing Diseases:Streptococcuspyogenes;

Streptococcus pneuminiae; Staphylococcus aureus; Corynebacterium

diphtheria;Mycobacterium tuberculosis;Clostridium tetani;Vibriocholerae;

Escherichia coli;Salmpnella,typhi;Neisseria spp.;Treponema pallidum;

Bordetellapertussis

BooksRecommended

1.MicrobialPathogenesis:AMolecularApproach–SalyerAAandWhittDD

2.Jawetz,Melnick&Adelberg’sMedicalMicrobiology–BrooksGF,CarrollKC,

ButelJSandMorseSA

4.MedicalMicrobiology–BoydRFandMarrJJ

5.ManualofClinicalMicrobiology–LennetteEH,BallowsA,HauslerWJand

ShadomyHJ

6.MedicalMicrobiology–MimsC,PlayfairJandRoittI,WakelinD and

Williams

MBG2207
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2C

ALGOLOGY

1.Introduction:History,habitatandclassification,pigmentsandtypesof

chloroplasts,reproductionandalgalperennation,Rangeofvegetativeand

reproductivestructureandLifecyclepattern;evolutionarytrendsinalgae;

factorsdeterminingthedistributionoffreshandmarinealgae.

2.Classification:Generalcharacteristicsandreproductionofi)Cyanophyceae

ii)Chlorophyceaeiii)Xanthophyceaeiv)Bacillariophyceaev)Rhodophyceae.

3.MicroandMacroAlgaewithTheirEconomicImportance:i)Nostoc ii)

Oscillatoria iii)Volvox iv)Chlorella v)Oedogonium vi)Fritschiella vii)

Vaucheriaviii)Charaix)Sargassum x)Polysiphoniaxi)Batrachospermum

xii)Botrydium xiii)Navicula

BooksRecommended

1.TextBookofAlgae–O.PSharma.

2.TextbookofAlgae–B.RVashista.

3.Algae–G.LChopra.

4.Algae–B.PPandey.

5.TextBookofAlgae–N.D.Kamath

6.Thestructureandreproductionin–FritschF.E.

MBG2209

3C

BIOSTATISTICS

4.Organizing and Summarizing Data:some basic concepts:statistics,

biostatistics,variables,populationandsample,randomsamples,distribution;

tabulation,processingandsummarizingofnumericaldata;thefrequency

distribution,graphicalrepresentation offrequency table,measuresof

centraltendency;measuresofdispersion,skewnessofkurtoses;measuresor

exploratorydataanalysisbyplotting

5.Probability:introduction;some elementary probability;the binomial

distribution;the normaldistribution;the Chi-square distribution;the

distributionofStudent’s

6.HypothesisTesting/StatisticalInference:statisticalhypothesis:simpleand

compositehypothesis;significancetest;type-1andtype-IIerrors;powerofa
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test;p-value;testinghypothesisofasinglepopulationmean,proportion,

variance;comparisonbetweentwopopulationmeansandbetweentwo

populationvariance

7.AnalysisofFrequencyusing2Distributions:the2 criterion;testsof

goodness-of-fit;homogeneityoftwo-cellsamples;testsofindependence

8.Correlation,SimpleRegression and MultipleRegression:correlation:

linearregressionmodel,evaluatingtheregressionequation,themultiple

regression model; evaluating multiple regression model; choosing

independentvariablesformultipleregressionmodel

9.AnalysisofVariance:experiment;experimentalunit;treatment;replication

analysisofvarianceforthecompletelyrandomizeddesign;therandomized

completeblockdesign;theLatinsquaredesign

10.StatisticalMethodsinEpidemiology:basicincidencemeasures;riskand

rate;prevalencemeasures;measuresofassociation;riskratioorrelative

risk;exposureoddsratio;riskoddsratio;measuresofpotentialimpact;

attributablerisk

11.SurvivalAnalysis:introduction;basicdesignsfollow-up studies,cross-

sectionalstudiesandcasecontrolstudies;survivalfunction;hazardfunction;

theproductlimitestimateofsurvivalfunction;thelifetableanalysis;thelog

ranktestforcomparingsurvivaldistributions

MBG2202

Microbial Anabolism Lab

1C

1.Relationshipoffreeoxygentomicrobialgrowth

2.Anaerobiccultureofbacteria

3.Degradationofpolymerbyexoenzymes

4.Actionsofantiseptics,disinfectants,UVlightandphoto-reactivationandanti

-metabolite

MBG2204

BasicGeneticsLab 1C

1.Protoplastfusiontest

2.Detectionofgeneticmaterialbystaining

3.Testforenzymeinduction
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4.Isolationordrugresistantmutant

MBG2206

Bacterial Pathogenesis Lab

1C

1.Isolation,identification and antibioticsensitivitypattern ofpathogenic

microorganismsfrom clinicalspecimens:(a)stool,(b)urine,(c)pus,(d)

blood,(e)CSFand(f)biopsy

MBG2208

Algology Lab

1C

1.Preparationofvariousfixativesusedinalgaepreservation.

2.Studyoffreshwateralgae.

3.Studyofmarinewateralgae.

4.Studyofmuseumspecimens.

MBG2210

2C

Vivavoce

Year3:Term1

MBG3101

3C

BASICIMMUNOLOGYI

1.HistoryandIntroductiontoImmunology:historyanddevelopmentof

immunology;introductiontoimmunesystem;basicconceptofinnateand

adaptiveimmunity;cellularandhumoralimmunity

2.CellsInvolvedinImmuneResponse:generalfeaturesandfunctionsof

lymphoid cells; mononuclear phagocytes; antigen presenting cells;
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polymorphs;mastcells;platelets

3.Lymphoid Systems:primaryand secondarylymphoid tissue;primary

lymphoidorgans;secondarylymphoidorgansandtissues

4.Innate Immunity:phagocytosis:processofphagocytosis;complement

systems;activationandbiologicalfunctionsofcomplements

5.Immunoglobulins:basic structure and function of immunoglobulin;

immunoglobulin classes and subclasses; physiochemical properties,

distribution and functions of different classes and subclasses of

immunoglobulin;memoryBcell;geneticbasisofantibodyheterogenecity;

antibodyclassswitching.

6.Antigens:generalpropertiesofantigen;antigenicdeterminants;haptens

7.MembraneReceptorsforAntigens:Bcellsurfacereceptorsforantigens;T

cellreceptors(TCR)majorhistocompatibility complex (MHC);antigens

structure;functionsofMHCclassIandclassIImolecules;genemapofMHC

antigens;processingandpresentationofpeptidesbyMHCmolecule,antigen

recognition; antigen-antibody interaction; forces of antigen-antibody

binding;haplotyperestrictionofTcellreactivity

8.Inflammation:patternsofcellmigration and inflammation and their

control

9.Lymphocyteactivation:interactionofTlymphocytesandAPC;signalsforT

cellactivation;B cellresponsetothymusdependentandindependent

antigens;BcellactivationbysurfaceIgandTcell

BooksRecommended

1.Immunology–RoittI

2.Roitt’sEssentialImmunology–DelvesP,MartinS,BurtonDandRoittI

3.AdvancedImmunology–MaleDK,ChampionBandCookeA

4.TextBookofImmunology–BarrettTJ

5.Immunology:Anintroduction–TizardTR

MBG3103

2C

INTRODUCTORYVIROLOGY

1.IntroductiontoVirology:briefhistoryanddevelopmentofvirology

2.Nature of Virion: morphology, physical properties and chemical

compositionofvirion
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3.NomenclatureandClassificationofAnimalandPlantViruses

4.VirusCultivation:cultivation and quantitation ofplant,animaland

bacterialviruses,purificationandidentificationofvirus;onestepgrowth

curve;inclusionbodies

5.VirusReplication:stepsin virusreplication;multiplication and gene

expressionofDNAandRNAviruses

6.PathogenesisofViralDiseases

7.Bacteriophages:overview ofbacteriophages;genomeorganizationand

multiplicationofRNAandDNAbacteriophages;temperatebacteriophages;

lyticandlysogeniccycle;transposablephages

8.PreventionandTreatmentofViralInfections:viralvaccines;interferon:

inductionandactionofinterferons;antiviralchemotheraphy

9.ViroidsandPrions:generalpropertiesanddiseasescausedbyviroidsand

prions

BooksRecommended

1.Microbiology:ConceptsandApplications–PelczerMJJr,ChanECSand

KriegNR2

2.BiologyofMicroorganisms–BrockTD,MadiganMT,MartinkoJM and

ParkerJ

3.FieldsVirology,Vol.IandII–KnipeDM,RoizmanB,HowleyPM,StrausSE

andGriffinDE

4.FundamentalVirology–FieldsBN,KnipeDMandHowleyPM

MBG3105

3C

MICROBIALMOLECULARGENETICS

1.Mutation:mutation rate;typesofmutations;detection ofmutations;

mutagenicagents;screeningchemicalsformutagenicity;molecularbasisof

mutagenesis;mutation induced by chemical;radiationsand biological

agents

2.DNARepairMechanisms:natureofDNAdamage;light-dependentrepair;

excisionrepair;mismatchrepair;post-replicationrepair;error-pronerepair

system;SOSrepair

3.Gene Transmission in Bacteria: transformation, conjugation and

transduction;transformation and genemapping;conjugation and gene



32

mapping;transductionandgenemapping;theevolutionarysignificanceof

sexualityinbacteria

4.Plasmids:basicfeaturesofplasmidsandintegron;sizeandcopynumber

conjugationandcompatibility;classificationofplasmidandintegron;roleof

plasmidandintegroninevolutionofrecombinantmicrobes;plasmidsin

organismsotherthanbacteria

5.Regulation ofBacterialGeneExpression:constitutive,inducibleand

repressive gene expression;lactose operon in E.coli;induction and

catabolite repression;tryptophan operon in E.Colirepression and

attenuation;arabinoseoperoninE.coli;positiveandnegativecontrol;

transcriptional,translationalandpost-translationalregulatorymechanisms

6.Genetic Recombination:types ofrecombination,models ofgeneral

recombination;molecular basis of homologous and non-homologous

recombination

7.TransposableGeneticElements:transposableelementsinprokaryotes:IS

elements;composite transposons,Tn3 element,mutagenic effects of

bacterialtransposable elements,the medicalsignificance ofbacterial

transposons;transposableelementsineukaryotes:Ac,DsandDtelementsin

maize;PelementsandhybriddysgenesisinDrosophila

BooksRecommended

1.PrinciplesofGenetics–GardnerEJ,SimmonMJandSnustadDP

2.MolecularBiologyofGene–WatsonJDetal.

3.GeneVI–LewinB

4.PrinciplesofGenetics–SnustadDP,SimmonMJ

MBG3107

2C

FOODMICROBIOLOGY

1.FoodandFood-BorneMicrobes:introductiontovarioustypesoffoods;

foodpreparation;food-bornemicroorganisms.

2.FactorsAffectingMicrobialGrowth in Foods:intrinsicandextrinsic

parameters

3.FoodPreservation:generalprinciple;preservationbyhightemperature,

lowtemperature,drying,usingfoodadditivesandradiation
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4.FoodSpoilageandPreservation:cerealandcerealproducts;sugarand

sugarproducts;vegetablesandfruits;meatandmeatproducts;fishand

othersea-foods;chemicalspoilage;autolyticspoilage;poultry;milkandmilk

products;heatedcannedfoods

5.PreparationofFermentedFoods:bakeryproducts;dairyproduct:cheese,

yogurtandcurd;vegetableproducts:cabbage,cucumber;orientalfermented

food:miso,idli,tempeandtofu

BookRecommended

1.FoodMicrobiology–FrazierWCandWesthoffDC

2.ModernFoodMicrobiology–JayJM

MBG3109

2C

ENZYMOLOGY

1.PropertiesandFunctionsofEnzymes:remarkablepropertie;catalytic

power;specificityandregulation;differentforms;cofactors,coenzymesand

vitamins

2.Nomenclature and Classification ofEnzymes:generalclassification;

isoenzymes;multi-enzymes;allostericenzymes

3.Structure ofEnzymes:primary,secondary,tertiary and quarternary

structure;foldinganddomains;molecularchaperones

4.CatalysisandMechanism ofActionofEnzymes:activesite;substrate

binding;generalacid-basecatalysis;covalentcatalysis;non-proteincatalytic

groupsandmetalions

5.Kinetics ofEnzyme-Catalyzed Reaction:factorsinfluencing catalytic

activity;simpleenzymekineticswithsingleandmulti-substrate;Michaelis-

Mentenkinetics;turnovernumber,Km andVmax;otherinfluencesonenzyme

activity;pH,temperature,fluidforces,chemicalagentsandirradiation

6.EnzymeInhibitionanddeactivation:competitive,non-competitiveandun-

competitive inhibition; deactivation models; strategies for enzyme

stabilization

7.Enzyme Assays and Purification:unitofenzyme;enzyme activity;

continuousanddiscontinuousenzymeassays;purificationmethods;testing

forpurityetc.
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BooksRecommended

1.LehningerPrincipleofBiochemistry–NelsonDL&CoxMM

2.BiochemicalEngineeringFundamental–BaileyJE&OllisDF

MBG3111

3C

INDUSTRIALMICROBIOLOGY

1.MicroorganismsandIndustry:historicaldevelopment;scopeandmajor

classesofmicrobialproductsandprocesses

2.Industrially ImportantMicroorganisms:yeasts,molds,bacteria and

actinomycetes;screening and selection ofmicroorganisms for useful

products;strainimprovement

3.MicrobiologicalProductionofFoods:SCPandMBP;baker’syeast;food

additives;fermentedsausage

4.MicrobiologicalProductionofBeverages:beers,winesanddistilledspirits

5.ProductionofIndustrialChemicalsandPharmaceuticals:organicacids:

acetate(vinegar),citrate,lactateandaminoacids;solvents:alcohol,butanol

andacetone;enzymes;pharmaceuticals:antibiotics,steroids,vaccinesand

antibodies

6.ProductionofBiogas:domesticandindustrialscaleproductionfromwaste

materials

BooksRecommended

1.IndustrialMicrobiology–MillerBMandLitskyW

2.IndustrialMicrobiology:AnIntroduction-MichaelJ.Waites,NeilL.Morgan,

JohnS.Rockey

3.MicrobialBiotechnology:FundamentalsofAppliedMicrobiology-Alexander

N.Glazer,HiroshiNikaido

4.MolecularBiotechnology:PrincipleandapplicationsofRecombinantDNA-

BernardR.Glick,JackJ.Pasternak

5.PrescottandDunn’sIndustrialMicrobiology–ReedG

6.AppliedBiochemistryandBioengineering–WingardLBJr,Katchalski-Katzir

EandGoldsterL

7.ComprehensiveBiotechnology,Vol.I-IV–Moo-YoungM
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MBG3102

1C

BasicImmunologyILab.

1.Preparationofbacterialwholecellextract

2.Preparationofoutermembraneprotein

3.Immunizationprotocolforanimals

4.Collectionofserumandplasma

5.Separationofbloodleukocytes

6.Testforcellviability

7.Phagocytosisbyneutrophils

MBG3104

1C

IntroductoryVirologyLab.

1.Cultivationandenumerationofbacteriophages

2.Isolationofbacteriophagesfromrawsewage

3.DetectionofHBsAgfrompatientsserumbyserologicalmethods

4.IsolationofTMVvirusfrominfectingplants

MBG3106

1C

MicrobialMolecularGeneticsLab.

1.IsolationofplasmidsandchromosomalDNA

2.DetectionofDNAbyagarosegelelectrophoresis

3.TransformationofE.colibyplasmid

4.StudyofgeneexpressioninE.coli

MBG3108

1C

FoodMicrobiologyLab.

1. Quantitativeexaminationofbacteriainrawandpasteurizedmilk
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2.Methylenebluereductiontest

3.Microbiologicalanalysisoffermentedfoodsandnonfermentedfoods

4.DetectingSalmonellaspp.inpoultry

MBG3110

1C

EnzymologyLab.

1.Determinationofenzymeactivity(qualitativeandquantitative)

2.Determinationofkineticpropertiesofanenzyme

3.Determinationofactivatorsandinhibitorsofenzymes

4.Determinationofmoleculeweightandsubstratespecificityofenzyme

MBG3112

1C

IndustrialMicrobiologyLab.

1.Productionofmicrobialextracellularenzymes

2.ProductionofSCP

3.Productionofantibiotics

4.Productionofalcoholfrommolasses

5.Reportonindustrialvisits(carrying10%marks)

Year3:Term2

MBG3201

3C

BASICIMMUNOLOGYII

1.Immunologicaltolerance:mechanismoftolerance;thymictolerancetoself

antigens;Bcelltolerance;artificiallyinducedtolerance

2.Inflammation:patternsofcellmigration and inflammation and their

control

3.Lymphocyteactivation:interactionofTlymphocytesandAPC;signalsforT

cellactivation;B cellresponsetothymusdependentand independent

antigens;BcellactivationbysurfaceIgandTcell

4.Immuneregulations:regulationofimmuneresponsebyantigens,antibody,

antigenpresentingcellsandlymphocytes;idiotypicregulationofimmune
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response

5.Effectorsmolecules:cytokines:origin,source and effectorsfunction;

cytokineactionandnetworkinteraction

6.Immunity to Infections:immunity to extracellular and intracellular

bacteria;bacterialsurvivalstrategies;immunitytoviralinfection;innate

andspecificimmuneresponsetoviruses;strategiesforevadingimmune

defencesbyviruses;immunitytoparasiticinfection

7.ImmunologicalTechniques:precipitation reactions;immunodiffusion;

immuno-electrophoresis;agglutination;co-agglutination;haemagglutination;

complement fixation; direct and indirect immunofluorescence;

immunoassay; immunoblotting; immuno-precipitation; fluorescence-

activatedcellsorter(FACS)

8.Monoclonalantibodies:productionofhybridoma;screening,cloningand

large-scaleproductionofmonoclonalantibodies

BooksRecommended

1.Immunology–RoittI

2.Roitt’sEssentialImmunology–DelvesP,MartinS,BurtonDandRiottI

3.AdvancedImmunology–MaleDK,ChampionBandCookeA

4.TextBookofImmunology–BarrettTJ

5.Immunology:AnIntroduction–TizardIR

MBG3203

3C

VIROLOGY

1.AnimalViruses:Briefintroductionofdifferentclassesofviruses

2.ViralInfectionstotheRespiratorySystem:common cold;influenza;

measles;mumps;rubella;chickenpox;shingles,Nipah

3.ViralInfectionstotheGastrointestinalTract:viraldiarrhoea

4.Arthropod-BorneDiseases:diseasescausedbydenguevirus,Japanese

encephalitisvirus,yellowfevervirus

5.HerpesViruses:generalproperties;pathogenesis;diseasescausedbyHSV-I,

EBVandCMV

6.HepatitisViruses:generalproperties;pathogenesis;transmission;diseases
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causedbyHAV,HBV,HCV,HDV,HEVandHGV

7.Hepatitis B Virus:detailofvirion structure;genome organization;

replication;viralproteins;pathogenesis;geneticvariants;epidemiology;

transmission;prevention;clinicaldiagnosis

8.Nononcogenic Retroviruses: HIV: structure; genome organization;

transmission; epidemiology; disease pathogenecity; drugs; treatment

strategy;vaccineapproaches

9.CellularOncogenesandOncogenicViruses:RNAtumourviruses:general

featuresandclassification;retroviridaegenomestructure;replicationof

HTLV;Tcelltransformation;DNAtumourviruses;mechanism ofoncogenic

transformationbyDNAviruses;tumoursuppressorgene

10.InfluenzaViruses:generalproperties;antigenicshiftanddrift;pathogenesis;

epidemiology

11.SlowVirusInfection

12.Use ofRetroviruses as a Vector for Gene Therapy and Genetic

Engineering

BooksRecommended

1.Microbiology–PelczerMJJr,ChanECSandKriegNR

2.BiologyofMicroorganism–BrockTD,MadiganMT,MartinkoJMandParkerJ

3.FieldsVirology,Vol.I&II–KnipeDM,RoizmanB,HowleyPM,StrausSEand

GriffinDE

4.Jawetz,MelnickandAdelberg’sMedicalMicrobiology–BrooksGF,CarrollKC,

ButelJSandMorseSA

MBG3205

3C

PUBLICHEALTHANDEPIDEMIOLOGY

1.Concepts:Definitionandscopeofpublichealth;communitymedicine;health

andsocialproblemsofBangladeshandhealthcareinBangladesh

2.Epidemiology:Conceptandscopesofepidemiologicalstudies;principlesof

controlandnaturalhistoryofdiseases

3.ManagementofPublicHealth Diseases:EPIdisease(Diarrhealdisease,

Malaria,Kalajar,Entericfever,Leprosy,Rabies,Viralhepatitis,chickenpox,
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Mumps,Filariasis,STDandAIDS)andcommonnoncommunicabledisease

(Cancer,diabetes,Hypertension,Hid,RHDandrheumaticFever)

4.FamilyHealth:family,familyhealth,maternalhealth,familyplanning,child

health

5.PersonalHygiene:definehygiene,importanceofhygienetotheindividual

andcommunity

6.Occupational Health: introduction; occupational health hazards;

occupationaldiseases;preventionofoccupationaldisease

7.PrimaryHealthCare(PHC):introduction,definition,historicaldevelopment

ofPHC,componentsofPHC,PHCprinciples,PHCphilosophyandstrategy

8.CommunityBasedHealthServices:introduction,communityresponsibility,

communityhealthcouncils,communityinvolvementinhealth,teamapproach

inhealthservice-needforthehealthserviceteam,thehealthteam,leaderof

thehealthteam

BooksRecommended

1.Environment,HealthandSustainableDevelopment-MeganLandon,Open

UniversityPress;1edition

2.IntroductiontoPublicHealth-EthiopiaPublicHealthTrainingInitiative,

MekelleUniversity,Ethiopia-GebrezgiGidey,SadikTajuandAtoSeifu

Hagos2006

3.IntroductiontoPublicHealth-Mary-JaneSchneider,2014-JonesandBarlett

learningBurlington,MA.

4.IntroductiontoPublicHealth–MaryLouiseFlemingandElizabethParker

2015

5.ProtectingPublicHealthandtheEnvironment-CarolynRaffensperger,Joel

Tickner,WesJackson

6.FoodPolicy:Integratinghealth,environmentandsociety-Tim Lang,David

Barling,MartinCaraher

MBG3207

3C

FOODBORNEINFECTIONANDINTOXICATION

1.IndicatorsofFoodMicrobialQualityandSafety:criteriaforselecting

indicators;generalcharacteristicofindicatormicrobesand microbial



40

products

2.Food-BorneDiseasesCausedby:Gram-positivebacteria:(Bacillusspp.,

Staphylococcusspp.,Yersiniaspp.,Listeriaspp.andClostridiumspp.);Gram-

negativebacteria:(Salmonellaspp.,Vibriospp.,Aeromonasspp.,Escherichia

coliandPseudomonasspp.)

3.Mycotoxins:aflatoxinsandochratoxin

4.RecentTrendsandProspectsfortheFutureofFood-BorneInfectionand

Intoxication:foodpoisoningandSalmonellainfection;neworlesscommon

food-borne infections and intoxications: Campylobacter enteritis,

scombrotoxicfishpoisoning,ciguaterapoisoning,gastroenteritisofviralor

unknownaetiology

5.AssessmentofFoodPoisoningToxinsandInfections:wholeanimaland

cellculturesystems;investigationoffood-bornediseaseoutbreaks;factors

contributingtooutbreaks offoodpoisoning;economicimpactoffood

poisoning;methodsfordetectingfoodpoisoningtoxins;foodsanitation;

controlandinspection

BooksRecommended

1.AdvancesandProspects–RobertsTAandSleinnaFA

2.FoodMicrobiology–FrazierWCandWestfhofiDC

3.ModernFoodMicrobiology–JayJM

4.PrescottandDunn'sIndustrialMicrobiology–ReedG

MBG3209

3C

SOILANDAGRICULTURALMICROBIOLOGY

1.MajorGroupsofMicroorganismsinSoil:bacteria;fungi;actinomycetes;

algae;viruses

2.RoleofMicrobesinSoilFertilityandPlantNutrition:useofmicrobial

metabolitesandmajornutrients;theeffectofgrowthregulatorsproducedby

microorganisms;theliberationofunavailablenutrientsfrom soilorganic

matterandminerals;suppressionofplantpathogens;theproductionof

phytotoxicsubstancesbysaprophytesandparasites;theproduction of

enzymesand competition ofmicroorganismswith plantsforessential

nutrients

3.BiogeochemicalCyclingofNutrientElements:thecarbon cycle,the

hydrogencycle,theoxygencycle,thenitrogencycle,thesulphurcycle,the
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phosphoruscycle

4.MicrobialDegradationofCellulose,HemicelluloseandLignin

5.MicrobialBiofertilizerandInoculationTechniques

6.MicrobiologicalAspectsofPesticideBehaviourin theEnvironment:

purposeandtypesofusesofpesticide;pesticidesinmicrobialenvironment;

pesticideinsoilandaquaticenvironment;effectofpesticides;persistenceof

pesticides;metabolismofpesticidesbymicroorganisms

7.MicrobesasPlantPathogens:theconceptofdiseaseinplants;diagnosis

andcontrolofplantdiseases

BooksRecommended

1.AnIntroductiontoSoilMicrobiology–AlexanderM

2.SoilMicroorganisms–GrayTRGandWilliamsST

3.SoilMicroorganismsandPlantGrowth–SubbaRaoNS

4.PlantMicrobiology–CampbellR

5.PlantDiseases–ShingRS

6.PlantPathology–AgriosGN

7.MicrobialEcology:AConceptualApproach–LynchJM&Poole

8.BiologicalIndicatorsofSoilHealth–ankhursCF,DoubeBMandGuptaVSR

9.PesticideMicrobiology–HillIRandWrightSJL

MBG3202

1C

BasicImmunologyIILAB

1.Detectionofantigenandantibody

a)bygelimmunodiffusiontechnique

b)byradialimmunodiffusiontechnique

c)byCrossedimmunoelectrophoresistechnique

2.Separationofbloodleukocytes

3.Testforcellviability

4.Phagocytosisbyneutrophils

5.Complementfixationtests

MBG3204

VirologyLAB
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1C

1.DetectionofviralAgs/Absfrompatients’serabyimmunologicaltechniques

2.PCRamplificationofHBVcoreandsurfacegenes

3.DetectionofviralDNAbyPCRamplificationanddot-blothybridisation

4.UseofRPHAmethodforthedetectionofviralAg/Ab

5.Titrationofvirususingimmunofluorescentmicroscope

MBG3206

1C

PublicHealthandEpidemiologyLAB

1.SurveillanceMechanismsandApplicationsofEpidemiology

2.PublicHealthLaboratoryTechniques:(i)FoodSafetyand(ii)Environmental

Health

3.Bio-safetyandblood-bornepathogentrainingprogram.

4.Laboratorytechniquesusedinemerginginfectiousrespiratorydiseaseand

epidemiologic

surveillance.

5.IndependentJournalArticleReview/SeminarinContemporaryPublicHealth

Issues/Visittoanypublichealthorganization.

MBG3208

1C

FoodBorneInfectionandIntoxicationLab

1.DetectionofB.cereusandS.aureusinfastfoods

2.DetectionofE.coliandAeromonashvdrophilainsaladdressings

3.IsolationofAspergillusflavasfromoilseeds

4.DetectionofhaemolysinandphospholipaseC(toxins)fromB.Cereus

MBG3210

1C

SoilandAgriculturalMicrobiologyLAB

1.Microbialpopulationofsoil,rhizosphereandrhizoplane

2.Denitrificationandammonification
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3.Nitrogenfixationtest

4.Identificationofplantpathogens

MBG3212

2C

Vivavoce

Year4:Term1

MBG4101

3C

MICROBIALBIOTECHNOLOGY

1.HistoricalDevelopment,Scopeand EssentialFeaturesofMicrobial

Biotechnology

2.EnergyandBiotechnology:Biomassfuel;conservationtofuel-ethanoland

methanefermentation;biofuelcellsandotherbioelectrochemicaldevices

3.FoodandBiotechnology:GM food,presentandfutureaspectoffoodand

drinkingbiotechnology

4.ChemistryandBiotechnology:thecurrentdevelopment,generationof

chemicalsfrombiomass

5.MaterialsandBiotechnology:microbial leaching,metaltransformation

andimmobilization;bio-polymers;biodegradationofmaterials

6.Environmentand Biotechnology:microbialwaste treatmentsystem;

biologicalprocessingofindustrialwastes

7.GeneticsandBiotechnology:conventionalroutestostrainimprovement;in

vivogeneticmanipulationandinvitrogeneticmanipulation,transgenesis:

transgenicorganism’shistory;methodsofproductionanduse;improving

desiredcharacteristicsandproductivityofdomesticanimals;transgenic

animalsinagricultural,nutritionalscienceandresearch

8.MicrobialBiotransformation:D-sorbitoltoL-sorbose,Biotransformationof

antibioticsandsteroids.

9.Immobilized Enzyme Technology: principles,benefits,methods of
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immobilizationofenzymesandcells.

BooksRecommended

1.BiotechnologyPrinciples–SmithJE

2.PrescottandDunn'sIndustrialMicrobiology–ReedG

3.ComprehensiveBiotechnology–Moo-YoungM

4.IntroductiontoBiotechnology–BrownCM,PriestFGandCampbellI

5.Biotechnology:PrinciplesandApplications–HigginsIJ,BestDJandJonesJ

MBG4103

3C

GENETICENGINEERING

1.PurificationofDNA:preparationoftotalcellDNA;preparationofplasmid

DNA;preparationofbacteriophageDNA

2.TechniquesofMolecularGenetics:productionofrecombinantDNAin

vitro;amplificationofrecombinantDNAincloningvector;constructionand

screeningofDNAlibraries;molecularanalysisofDNA,RNAandproteinby

blottingtechniques;amplification ofDNA byPCR;invitrosite-specific

mutagenesis

3.DNAManipulativeEnzymes:restrictionendonucleasesandothernucleases;

ligases;polymerases;DNA-modifyingenzymes;topoisomerases

4.CloningVectors:cloningvectorsforprokaryoticorganisms;bacteriophage

M13;bacteriophageλ;plasmidpBR322;plasmidpBR325,pUC119;cosmids;

phagemids;charomids;cloningvectorsforeukaryoticorganisms;yeast

episomalplasmid(2m circle);cloningvectorsforhigherplantsand

mammaliancells,YACandBAC.

5.LigationSystems:blunt-endligation;sticky-endligation;puttingstickyends

ontoablunt-endedmolecule;homopolymertailing;useoflinkersand

adaptors

6.Nucleicacidsequencing:transformationofbacterialcellsandselectionof

recombinants;introductionofphageDNAintobacterialcellandselectionof

recombinantphage;transformationofnon-bacterialcells

7.ExpressionofClonedGene:requirementsforgeneexpression;expression

vectors;transcriptofa cloned gene;regulation ofgene expression;

identifyingandstudyingthetranslationproductofclonedgene

BooksRecommended
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1.PrincipleofGeneManipulation:AnIntroductiontoGeneticEngineering–

OldRW andPrimroseSB

2.MolecularBiologyoftheGene–WatsonJDetal.

3.GeneticEngineering–KingsmanAJandKingsmanSM

4.PrinciplesofGenetics–SnustadDPandSimmonMJ

5.GeneCloning:AnIntroduction–BrownTA

6.MolecularCloning–ALaboratoryManual–SambrookJandManiatisT

7.PrincipleofGeneManipulation:AnIntroduction–OldRW

8.CurrentProtocolinMolecularBiology–SmithJAandStruhlK

9.BiologyofMicroorganisms-BrockT.D.

MBG4105

3C

ADVANCEDIMMUNOLOGY

1.Prophylaxis:antigensusedasvaccines;effectivenessandsafetyofvaccine;

currentvaccines;modernapproaches;adjuvants

2.Immunodeficiency:primary immunodeficiency;deficiencies of innate

immunity;primary B celldeficiency;primary T celldeficiency;combine

immunodeficiency;secondaryimmunodeficiency

3.Hypersensitivity:hypersensitivitytype-I,type-II,type-IIIandtype-IVreactions

4.Transplantation:barriersoftransplantation;lawoftransplantation;roleofT

lymphocytesinrejection;preventionofrejection

5.TumourImmunology:Surfacemarkersoftumourcell;immuneresponseto

tumourcells;lymphoproliferativedisordersduetotumourgrowth;cancer

immunotherapy

6.AutoimmunityandAutoimmuneDiseases:associationofautoimmunitywith

diseases;geneticfactorsinpathogenesis;aetiologyandtreatmentofautoimmune

diseases

7.DiagnosticandPrognosticValueofAutoimmuneDiseases

BooksRecommended

1.Immunology–RoittI

2.Roitt’sEssentialImmunology–DelvesP,MartinS,BurtonDandRiottI

3.AdvancedImmunology–MaleDK,ChampionBandCookeA

4.TextBookofImmunology–BarrettTJ

5.Immunology:AnIntroduction–TizardIR
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MBG4107

3C

ANALYTICALMICROBIOLOGY

1.Spectroscopic Techniques: Visible, ultraviolet and infrared

spectrophotometers;spectrofluorometry;luminometry;NMR and mass

spectrometry

2.CentrifugationTechniques:principleofsedimentation;centrifugesand

theiruse;density-gradientcentrifugation;ultracentrifuge

3.ChromatographicTechniques:principleofchromatography;column,thin-

layerand paperchromatography;adsorption,gas-liquid,ion-exchange,

exclusion,affinityandhighperformanceliquidchromatography

4.ElectrophoresisTechniques:principle;factorsaffectingelectrophoresis;

low and high voltage electrophoresis;gelelectrophoresis;SDS-PAGE;

isoelectricfocusing;isotechophoresis;preparativeelectrophoresis.

5.ProteinCharacterization:determinationofmolecularweight;aminoacid

compositionandnumberofsubunit;proteinsequencing

6.Biosensor:principle;transducers;bio-componentofbiosensor;application

ofenzyme-based,cell-basedandorganelle-basedbiosensors;affinity-binding

assay;biologicalreactantpairs;applicationofimmunosensorandreceptor-

basedsensor

7.MicrobialGrowth Rate Measurement Techniques:enumeration of

microorganisms;measurementofbiomass,biomass components and

biomassenvironment

8.Instrumentation for Monitoring and Controlling bioreactors:basic

variablesforin-lineandon-linemonitoring;fermentationprocesscontrol

9.Radioisotope Techniques: nature, detection and measurement of

radioactivity;applicationofradioisotopesinthebiologicalsciences;safety

aspectsoftheuseofradioisotopes

10.CellCulture:primary,secondaryandcontinuousanimalcellcultures

BooksRecommended

1.ProteinPurification–ScopesRK

2.ComprehensiveBiotechnology,Vol.II–Moo-YoungM

3.AGuidetoPrincipleandTechniquesofPracticalBiochemistry–WilsonKand
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GouldingKH

4.AnIntroductiontoPracticalBiochemistry–PlummerDT

5.BasicBiochemicalMethods–AlexanderRRandGriffithsJM

MBG4109

3C

MICROBIOLOGYOFFROZENFOODS

1.TechnologyofFreezing:Basicprincipleoffreezing,refrigerant,Systems

involvingstandardrefrigerationunit.

2. EffectsofFreezing/ThawingonFoods:basicconceptsoffreezingand

thawing;influenceoffrozentemperatureandtimeonfoods;thawing

methods;freezingpreservation:influenceonfoodquality,physicaland

chemicalreactionsduringfreezerstorage

3. ResponseofMicroorganismstoFreeze-ThawStress:factorsaffecting

microbialsurvival;nutritionalstatus,ageandgrowthrate;freezeinjury;

mechanismsoffreezedamage

4.MicrobiologyofFrozenFishandFishproducts:factorsaffectingtypes

andloadofmicrofloraonfish;factorsaffectingkindandrateofspoilage;

microbialspoilageoffish;controlofspoilage;freezingoffish;effectsof

freezingonfishmicroorganisms:chillstorageandfreezingeffectson

microbialgrowthandsurvival

5. MicrobiologyofFrozenMeatandMeatProducts:effectoffreezingon

microorganisms;structureandcompositeofmeat;freezingtemperature;

changesinducedbyfreezinginmeat;spoilagemicroflora

6. MicrobiologyofFrozen DairyProducts:microbiologyofraw and

frozenmilk;microbialtypesandloadonbutter,icecream andfrozen

cheese

7. Isolation and Identification ofPathogenicbacteria from frozen

products:procedureforexaminationofrottenfishandmeat;isolationof

diseasecausingbacteria.

8.Design of frozen fish industry:Interior and exterior designing,

maintenanceofinternalenvironment.
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BooksRecommended

1.MicrobiologyofFrozenFoods–RobinsonRK

2.FoodMicrobiology–FrazierWC

3.FoodMicrobiology–AdamsMRandMossMO

4.ManualfortheisolationandIdentificationofFishBacterialPathogens–

FrerichsGNandMillerSD

5.ModernFoodMicrobiology–HayJ

MBG4111

3C

DIAGNOSTICMICROBIOLOGY

1.LaboratoryDiagnosesofInfectiousAgents:differenttypesofapproaches

forclinicalsamplecollection,maintenanceandlaboratorymanagement

2.DiagnosticStudies:principleofdiagnosesofbacterial,fungal,rickettsial,

parasitic,spirochetal,viralandmycoplasmaldiseases

3.DiagnosisofSexuallyTransmittedDiseases

4.ImmunodiagonosticStudies:collectionofserum;antibodytitre(suchas

ASO, Widal); agglutination; double diffusion; counter immuno-

electrophoresis;immuno-fluorescence;complementfixationtest;fluorescent

antibody test (FAT and IFA); radio-immunoassay (RIA); enzyme

immunoassay(EIA);enzyme-linkedimmunosorbentassay(ELISA)

5.Accessory Detection Systems: biotin-avidin; amplified detection;

chemiluminescence/bioluminescence;immunoblotting;plasmid finger-

printing;nucleicacidprobesforthedetectionandidentificationofinfectious

agents

6.NucleicAcid-BasedAnalyticMethodsforMicrobialIdentificationand

Characterization: Nucleic acid hybridization methods; PCR based

amplificationmethods-conventionalandrealtimePCR;NonPCRbased

signaland targetamplification methods;Sequencing and Enzymatic

digestionofnucleicacid;Applicationofnucleicacidbasedmethods-direct

detectionofmicroorganisms,identificationofmicroorganismsgrownin

culture,characterizationofmicroorganismsbeyondidentification



49

BooksRecommended

1.DiagnosticMolecularMicrobiology:PrincipleandApplications–PersingDH,

Smith-FredTFandWireTTJ

2.HandBookofSerodiagnosisinInfectiousDiseases–MathewsR

3.AManualofLaboratoryandDiagnosticTests–FischbachF

4.DiagnosticImmunologyLaboratoryManual–HarbeckRJandGiclasPC

5.BaileyandScott’sDiagnosticMicrobiology,TwelfthEdition,2003

6. MicrobialBiotechnology:FundamentalsofAppliedMicrobiology,Second

Edition,2007.AlexanderNGlazerandHiroshiNikaido

MBG4102

1C

MicrobialBiotechnologyLAB

1.WholecellimmobilizationbyCa-alginate

2.Determinationofspecificgrowthrate,substrateutilizationconstantand

biomassinasteady-statebatchculture

3.Pesticidedegradation:biodegradationofhalogenatedpesticidebybacterial

dehalogenases.

MBG4104

1C

GeneticEngineeringLAB

1.DNAdigestionbyrestrictionenzymes

2.LigationofDNAtoappropriatevector

3.Studyofgeneticmap

MBG4106

1C

AdvancedImmunologyLab

1.Detectionofantigenandantibody

a)bygelimmunodiffusiontechnique

b)byradialimmunodiffusiontechnique

c)byCrossedimmunoelectrophoresistechnique

2.SDS-PAGEandimmunoblottingofbacterialproteins

3.Complementfixationtests
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4.HLAtyping

MBG4108

1C

AnalyticalMicrobiologyLab

1.Thin-layerchromatographicseparationofaminoacids

2.Separationofsugarsbypaperchromatography

3.Determinationoforganiccarboninsoilandwastewater

4.Estimationofnitrogeninsoilandwater

MBG4110

1C

MicrobiologyofFrozenFishandFoodLab

1.Identificationofmicrobialfloraoffrozenfoodandfish

2.Identificationofdifferentfishpathogens

3.Determinationofmicrobialfloraoffrozenfood

4.Identificationofdifferentpathogensinfrozenfoods

MBG4112

1C

DiagnosticMicrobiologyLab

1.Determinationofbloodgrouping

2.Coagulation,agglutinationandhaemagglutination

3.Determinationofanti-stereptolysin-O(ASO)titre

4.VDRLtest

5.ELISA

6.Directfluorescentantibody(DFA)detectionofmicrobialpathogens

7.Plasmidfinger-printinginclinicaldiagnosis

8.GenedetectionandDNA-hybridizationanalysisinclinicaldiagnosis

9.Complementactivation

10.Tuberculintest

11.Widaltest

12.DeterminationofC-reactiveprotein(CRP)

13.Determinationofplasmafibrinogenlevel

14.Determinationoffibrindegradationproduct(FDP)

15.Radioimmunodetectionofimmunoglobulins(RID)



51

16.Anti-Mycobacteriumtuberculosiscomplex(IgA,IgGandIgM)

MBG4114

1C

VISITTOINDUSTRY

Year4:Term2

MBG 4201

3C

ENVIRONMENTALPOLLUTIONANDBIOREMEDIATION

1.Biodeterioration of Materials:basic concepts,factors involved in

biodeterioration;biodeteriorationofleather,fur,feather,stones,plastics

andrubber,controlofbiodeterioration:physical,chemicalandbiological

methods.

2.TreatmentofSolidWaste:LandfillsandComposting

3.TreatmentofLiquidWaste:Primarytreatment,secondarytreatment,

Tricklingfilter,Activated sludge,BiologicalremovalofNitrogen and

Phosphorous,Lagoons,Anaerobicdigester,Tertiarytreatment.

4.WaterTreatmentTechnology:Coagulation,flocculation,Sedimentation,

Filtration,Chlorine,Ozone,UV,Activated Carbon,Advantages and

disadvantages.

5.CompositionofDomesticWastewater:Biologicaloxygendemand(BOD),

CarbonaceousBOD(CBOD),NitrogenOxygenDemand,ChemicalOxygen

Demand(COD),TotalorganicCarbon(TOC)

6.Toxicitytestingin wastewater:impactsoftoxicityonwastewater

treatment,heavymetals,organictoxicant;enzymaticassaysandmicrobial

bioassay.

7.Biodegradation and metaboliam ofRecalcitrantIndustrialWastes:

xenobioticchemicalsintheenvironment;biodegradationofpersistentand

recalcitrantwastes;structure-recalcitrancerelationship (ringcleavage:

orthoandparacleavage);factorsaffectingmicroorganismstodegrade

xenobiotic,biodegradation ofpesticides,chloroorganics,organicdyes,

phenols,petroleumhydrocarbons;biodegradabilitytesting.
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8.Biotechnologicalaspectsforeffluenttreatmentandpollutioncontrol:

Production ofmicrobialseeds,useofbioaugmentation in wasteand

effluenttreatment,use ofenzyme and immobilized microbialcells;

isolation,enrichmentand geneticmodification ofchemicalresistant

microbesfordetoxifyingthepollutants,removalofmetalsbymicrobes,

BooksRecommended

1.MicrobialEcology–AtlasRMandBarthaR

2.CurrentPerspectiveinMicrobialEcology–KlugMJandReddyCA

3.EcologicalSystemsandtheEnvironment–FoinTC

4.BiotreatmentSystems,Vol.II–WiseDL

5.WastewaterMicrobiology–BittonG

MBG4203

3C

PHARMACEUTICALMICROBIOLOGY

1.EcologyofMicroorganismsasItAffectsthePharmaceuticalindustry:

atmospheric,water,rawmaterials,personnel,building,etc.

2.Sterilization Methods:heat,radiation,gases and filtration systems;

sterilizationkinetics

3.MicrobialSpoilage,DeteriorationandPreservationofPharmaceutical

Products:mixture,suspension,syrups,sterileproducts,cosmeticsand

toiletryproducts

4.Determination of Potency/Concentration of Antibiotic and

Antimicrobial Preservatives in Pharmaceutical of Antibiotics or

Products
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5.MicrobiologicalTests:testsforsterility,MICandMBC;pyrogentests

6.Aseptic Techniques: design and maintenance of an aseptic unit

laboratory/processingarea

7.ProductionofImmunologicalProducts:vaccines,immunosera,human

globulinsandtheirqualitycontrol

BooksRecommended

1.PharmaceuticalMicrobiology–HugeWBandRusellAD

2.CooperandGunn’sDispensingforPharmaceuticalStudents–CooperJW

3.PreservativesintheFood,PharmaceuticalandEnvironmentalIndustries–

BoardRG,AllwoodMCandBanksJG

4.EssaysinAppliedMicrobiology–NorisJRandRichmoondMH

MBG4205

3C

QUALITYCONTROLOFFOODANDBEVERAGES

1.Introduction:importanceofqualitycontroloffood,fish,beverageand

mineralwater

2.OrganizationofQualityControl:theprinciples,application,organization,

problemsandtechniquesofqualitycontrol;thefutureofqualitycontrol

3.MicrobiologicalQualityControl:principlesandpitfalls;fundamentalsof

microbiologicalqualitycontrol;chemicalandmicrobiologicalindicatorsfor

qualityassurance;standardsformonitoringtoassesscompliancewithgood

practices

4.SanitationandInspection:sanitationandhygieneofprocessingplant,

waterin processingand cleaning;waste/effluenttreatmentpackaging;

equipment;handling

5.QualityAssurance:sampling,testingpanel-sensoryassessmentsinquality

control;hazard analysesand criticalcontrolpoint(HACCP)systems;

identificationofpotentialhazards;monitoringsystem forcriticalcontrol

point(CCP);correctiveactions;verifications

6.PublicHealthAspectofBacterialInfectionofFish:fishqualityassurance
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researchmethodology

7.FoodLawsandRegulations:nationalandinternationalstandardsand

guideline

BooksRecommended

1.QualityControlintheFoodIndustry,Vol.I–HerschdoerferSM

MBG4207

3C

FERMENTATIONTECHNOLOGY

1.IntroductiontoFermentationProcesses:rangeoffermentationprocesses;

chronologicaldevelopmentofthefermentationindustry;componentparts

offermentationprocess

2.Inoculum Preparation and Inoculum Development:developmentof

inoculaforyeastprocesses;developmentofinoculaforbacterialprocesses;

developmentofinoculaforfungalprocesses

3.Fermentor/Bioreactor:types,configuration,mixingandaeration;power

requirements;impellerdesigns;baffleandaeration

4.SterilizationofFermentorsandLiquidMedia:medium sterilization,the

designofbatchsterilizationprocesses;thedesignofcontinuoussterilization

processes;sterilizationofthefermentor;sterilizationoffeedandair

5.Fermentation Modelling:rate equations for cellgrowth,substrate

utilizationandproductformation;transferacrossphaseboundaries

6.ModeofFermentations:fed-batchandcontinuouscultureprocessesand

theircontrol

7.InstrumentationandControl:controlsystems:manual,automaticand

combinationsofmethodsofcontrol;methodsofcontrolofprocessvariables:

temperature,pH,flow measurement,pressure measurement,pressure

control,safetyvalves,agitation-shaftpower,rateofstirring,foam sensing

andcontrolweight,measurementandcontrolofdissolvedoxygen;exit-gas

analysis;redoxandcarbondioxideelectrodes

8.Downstreamprocessingoffermentation.

BooksRecommended

1.Fermentation:APracticalApproach–HarveyBM

2.PrincipleofFermentationTechnology–StanburyPFandWhitakerA
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MBG4209

3C

GENOMICSANDBIOINFORMATICS

1.Introduction:Microbialgenome;thehuman genome;importanceof

genome project;structure and functionalgenomics;postgenomics;

transcriptome;proteome;metabolomeandfluxome;systembiology

2.Protocols for the Detection of Polymorphisms: DNA sequence

polymorphisms;RestrictionFragmentLengthPolymorphisms(RFLP)based

protocol;PCR-basedprotocol;AlleleSpecificOligonucleotide(ASO)protocol;

SingleSequenceLengthPolymorphic(SSLP)protocol;RapidAmplification

PolymorphicDNA(RAPD)protocol;protocolsfordetectionmicrosatellite,

minisatellite,deletion,duplication and otherinsertion and complex

haplotype;karyotypeanalysis;DNAarraysonmicrochips

3.MappingGenomebyGeneticand PhysicalTechnique:Geneticand

physicalmaps;markersforgeneticmaps;approachestogeneticmapping;

highdensitylinkagemaps;clonebanks;restrictionmapping;longrange

physicalmaps:Fluorescence In Situ Hybridization (FISH)mapping;

SequenceTaggedSite(STS)mapping;Positionalcloning:chromosome

walks and chromosome jumps;YeastArtificialChromosome (YAC);

bacterialartificialchromosome(BAC)

4.StrategiesforAssemblyofaContiguousDNA sequence:Sequence

assemblybytheshotgun approach;Sequenceassemblybytheclone

cloningapproach;thedirectshotgunapproach

5.IdentificationsofGeneFunctionsinBacteria:Transcriptionalreporter

fusion(repliconori);mutagenesisstrategies-sitedirected;transposons;

viraltransduction;linkage;cloningandrapidsequencingofthegenein

question

6.Bioinformatics:Definition;sequence comparison by computational

analysisand gene bank retrieval;pattern matching and automatic

discovery;protein motifand putativefunctions;2D and 3D protein

structure (computer model);protein threading and protein folding;

determinationofhomologyandproteinidentification;genomecatography

and genome annotation;evolution and phylogeny;analysisofgene

expression;metabolicpathwaysandregulatorynetwork

BooksRecommended

1.Geneticsfrom GenestoGenomes-HarwellL.H;HoodL;GoldbergM.L;
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RenoldsA.E;SilverL.M.andVeresR.C.

2.GeneCloningandDNAAnalysis:AnIntroduction-BrownT.A.

3.Biotechnology:GenomicsandBioinformatics-RehmH.J.andReedG.

4.Principlesofgenetics–SunstadD.P.andSimonsM.J

5.GeneVII-LewinB.

6.MolecularBiologyandBiotechnology:MayersR.A

MBG4202

EnvironmentalPollutionLAB

1C

1.Enrichmentandisolationofbiodegradativemicrobesfromenvironment.

2.Non-culturablestateofmicroorganisms(detection byFA orAcridine

orangeDVC)

3.Detectionofindicatorsandpathogenicmicrobesinpotablewater.

4.Waterpurification(viz,flocculation,chlorination,ozonationetc.)

MBG4204

PharmaceuticalMicrobiologyLAB

1C

1.Microbiologicalassayofpharmaceuticalrawmaterial

2.Microbiologicalassayofpharmaceuticalsolids,ointmentsandoralliquids

3.Bioassayofpotencyofantibiotics

4.Sterilizationandsterilitytest;pyrogentest

MBG4206

MicrobiologicalQualityControlLAB

1C

1.Testformicrobiologicalqualityofwaterandbeverages:standardqualitative

analysisofwater,MPNandquantitativeanalysisofwaterbymembrane

filtermethod

MBG4208

FermentationTechnologyLAB

1C

1.Doughfermentationbybaker'syeastforbreadmaking

2.ProductionofaceticacidbyAcetobacteraceti
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3.Demonstrationofafermentor

4.Yogurtproductionbylacticstarter

5.ProductionofcitricacidbyA.niger

MBG4210

GenomicsandBioinformaticsLAB

1C

1.Genomeorganization,genomesequencingandgenomeconstruction

2.Postgenomicapplicationofmicrobialandhumangenomesequence

3.ApplicationofSangerandnextgenerationsequencingtechniqueingenome

sequencing

2IdentifyunknownbacteriumfromitsDNAsequenceof16sRNAusingBLAST

2.MultiplesequencealignmentusingclustralW

3.Phylogenetictreereconstruction

4.Designinggenespecificprimer

5.Evolutionaryanalysisofmutations

6.Homologymodellingofprotein

MBG4212

4C

RESEARCHPROJECTANDPRESENTATION

ResearchProjectonanyoneofthefollowingfields

1.FoodMicrobiology

2.MicrobialBiotechnology

3.IndustrialMicrobiology

4.FermentationTechnology

5.MolecularBiologyandGenetics

6.EnvironmentalMicrobiology

7.ClinicalMicrobiology

8.Immunology

9.Virology

MBG4214

2C

Vivavoce
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