C. U. SHAH UNIVERSITY

Generic Elective (GE) subject pool Biotechnology

ENTERPRENEURSHIP DEVELOPMENT

Sr. Course contents Teaching
No. Hours
1 | INTRODUCTION:Meaning,NeedsandImportanceofEntrepreneurship,Promotionofentrepreneurship, 10

Factors influencing entrepreneurship, Features of a successful Entrepreneurship.

2 | ESTABLISHING AN ENTERPRISE:Forms of Business Organization, Project Identification, 12
Selection of the product, Project formulation, Assessment of project feasibility.

3 | FINANCING THE ENTERPRISE:Importanceoffinance/loansandrepayments, Characteristics of
Businessfinance, 15
Fixedcapital management:Sourcesoffixedcapital,workingcapitalitssourcesandhowtomoveforloans,

Inventory direct andindirect raw materials and its management.

4 | MARKETING MANAGEMENT:MeaningandImportance,Marketing-mix,productmanagement—
Productline,Productmix, 13
stagesofproductlikecycle,marketingResearchandImportanceofsurvey,PhysicalDistribution and Stock
Management.

5 | ENTREPRENEURSHIP AND INTERNATIONAL BUSINESS:
MeaningofInternationalbusiness,Selectionofaproduct,Selectionofamarketforinternational business, 10
Export financing, Institutional support for exports.

Total Hours 60

Project Report on a selected product should be prepared and submitted.

SUGGESTED READING

f—

Holt DH. Entrepreneurship: New Venture Creation.

. Kaplan JM Patterns of Entrepreneurship.

GuptaCB,KhankaSS .EntrepreneurshipandSmallBusinessManagement,SultanChan
d& Sons

W N
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C. U. SHAH UNIVERSITY

BIOTECHNOLOGY AND HUMAN WELFARE

Sr. Course contents Teachin
No g
. Hours
1 | Industry: protein engineering; enzyme and polysaccharide synthesis, activity and 10
secretion, alcohol andantibiotic formation.
2 | Agriculture:N2fixation:transferofpestresistancegenestoplants;interactionbetweenpl 10
ants and microbes; qualitative improvement of livestock.
3 | Environments:e.g.chlorinatedandnon-
chlorinatedorganpollutantdegradation;degradationof hydrocarbons andagricultural 15
wastes, stress management, development of biodegradable polymers such as PHB.
4 | Forensicscience:e.g.solvingviolentcrimessuchasmurderandrape;solvingclaimsofpat 12
ernity and theft etc. using various methods of DNA finger printing.
5 | Health: e.g. development of non-toxic therapeutic agents, recombinant live 13
vaccines, gene therapy, diagnostics, monoclonal inFE.coli, human genome project.
Total Hours 60
PRACTICALS

(Whereverwetlabexperimentsarenotpossibletheprinciplesandconceptscanbedemonstrated through
any other material or medium including videos/virtual labs etc.)

S.No Experiment

Performof ethanolicfermentaion using Baker’s yeast

Study of a plant part infected with a microbe

To performquantitative estimation ofresidual chlorine in water samples

Isolation and analysis of DNA fromminimalavailable biological samples

GQRWIN =

Case studies on Bioethics (any two)

Suggested Readings

1. Sateesh MK (2010) Bioethics and Biosafety, 1. K. International Pvt Ltd
2. Sree Krishna V (2007) Bioethics and Biosafety in Biotechnology, New age
international publishers
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C. U. SHAH UNIVERSITY

MICROBIAL METABOLISM
(THEORY) SEMESTER-III

Sr.
No.

Teaching
Hours

Microbial Growth and Effect of Environment on Microbial Growth:

Definitions of growth, Batchculture, Continuousculture, generation time and specific growt
rate, effect of Temperature and pH. Effect of oxygen concentration on growth Nutritional
categories of microorganisms

12

Nutrient uptake and Transport:
Passive and facilitated diffusion, Primary and secondary active transport, concept of uniport,
symport and antiport, Grouptranslocation, Ironuptake

10

Chemoheterotrophic Metabolism-AerobicRespiration:
Conceptofaerobicrespiration,anaerobicrespirationand fermentation Sugar degradation
pathways i.e. EMP, ED, Pentose phosphate pathway Electron transport
chain:componentsofrespiratorychain,comparisonofmitochondrialandbacterial ETC,electron
transportphosphorylation.

TCAcycle,

16

Chemoheterotrophic Metabolism-Anaerobicrespirationandfermentation:
Anaerobicrespirationwithspecialreferencetodissimilatorynitratereduction
(Denitrification;nitrate/nitriteandnitrate/ammoniarespiration;
fermentativenitratereduction)

Fermentation-
AlcoholfermentationandPasteureffect;Lactatefermentation(homofermentativeand
heterofermentativepathways),conceptoflinearandbranched

fermentationpathways

Chemolithotrophic andPhototrophicMetabolism:
Introductiontoaerobicandanaerobicchemolithotrophywithanexampleeach.Hydrogenoxidationn
(definitionandreaction) and

methanogenesis

(definitionandreaction)
Introductiontophototrophicmetabolism-groupsofphototrophicmicroorganisms,
anoxygenicvs.oxygenicphotosynthesiswithreferencetophotosynthesisingreenbacteria
andcyanobacteria

10

NitrogenMetabolism-anoverview
IntroductiontobiologicalnitrogenfixationAmmoniaassimilationAssimilatorynitratereduction

Total Hours

60
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C. U. SHAH UNIVERSITY

MICROBIAL METABOLISM
(PRACTICAL) SEMESTER-II

Experiment

StudyandplotthegrowthcurveofE. colibytubidiometricandstandardplatecountmethods

Calculationsofgenerationtimeandspecificgrowthrateofbacteriafromthegraphplottedwiththe
givendata

EffectoftemperatureongrowthofE.coli

EffectofpHongrowthofE.coli

EffectofNitrogenandCarbonsourcesonE. Coli

EffectofsaltongrowthofE.coli

Demonstrationofalcoholicfermentation

DemonstrationofthethermaldeathtimeanddecimalreductiontimeofZ. coli.

SUGGESTEDREADINGS

1.

Rl

o

MadiganMT,andMartinkoJM(2014).BrockBiologyofMicroorganisms. 14thediti
on.PrenticeHallInternationallnc.

MoatA GandFosterJW.(2002).MicrobialPhysiology.4thedition.JohnWiley&Sons
ReddySRandReddySM.(2005).MicrobialPhysiology.ScientificPublishersIndia
GottschalkG.(1986).BacterialMetabolism.2ndedition.SpringerVerlag
StanierRY,IngrahmJI,WheelisMLandPainterPR.(1987).GeneralMicrobiol
ogy.Sthedition, McMillanPress.

WilleyJM,Sherwood LM,andWoolvertonCJ.(2013).Prescott’sMicrobiology.9th
edition. McGrawHillHigherEducation.
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C. U. SHAH UNIVERSITY

MICROBES IN ENVIRONMENT (THEORY)
SEMESTER-IV

No.

Course contents

Teaching
Hours

MicroorganismsandtheirHabitats:
StructureandfunctionofecosystemsTerrestrialEnvironment:Soilprofileandsoilmicroflora,Aquatic
Environment: Microflora of fresh water and marine habitats

Atmosphere: AeromicrofloraanddispersalofmicrobesAnimalEnvironment:Microbesin/onhumanbody
(Microbiomics) &animal(ruminants) body.
ExtremeHabitats:Extremophiles:Microbesthrivingathigh&lowtemperatures,pH,

Highhydrostatic & osmoticpressures, salinity and low nutrient levels.

14

Microbiallnteractions:
Microbeinteractions:Mutualism,synergism,commensalism,competition,amensalism, parasitism,
predation. Microbe-Plantinteraction:Symbioticandnon-symbioticinteractions. Microbe-
animalinteraction:Microbesinruminants,nematophagusfungiandsymbioticluminescent bacteria

12

Biogeochemical Cycling:
Carboncycle:Microbialdegradationofcellulose,hemicelluloses,ligninandchitin

Nitrogencycle: Nitrogenfixation, ammonification, nitrification,de-nitrification and nitratereduction.
Phosphoruscycle: Phosphateimmobilizationandsolubilisation.

Sulphurcycle: Microbes involved in sulphur cycle. Other elemental cycles: Iron and manganese

12

WasteManagement:

SolidWastemanagement: Sourcesandtypesofsolidwaste,Methodsofsolidwastedisposal
(compostingandsanitarylandfill)
Liquidwastemanagement:Compositionandstrengthofsewage(BODandCOD),Primary,
secondary(oxidationponds,tricklingfilter,activatedsludgeprocessandseptictank)andtertiary
sewagetreatment

12

MicrobialBioremediation:
Principlesanddegradationofcommonpesticides,hydrocarbons(oilspills).

WaterPotability:
Treatmentandsafetyofdrinking(potable)water,methodstodetectpotabilityofwatersamples:(a)
standardqualitativeprocedure:presumptivetest/ MPNtest,confirmedandcompletedtestsforfaecal
coliforms(b)Membranefiltertechniqueand(c)Presence/absencetests

Total Hours

60
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C. U. SHAH UNIVERSITY

MICROBES IN ENVIRONMENT
(PRACTICAL) SEMESTER-IV

.No Experiment
1 Analysisofsoil-pH,moisturecontent,waterholdingcapacity,percolation,capillaryaction.
2 Isolationofmicrobes(bacteria&fungi)fromsoil(28°C&45°C).
3 Isolationofmicrobes(bacteria&fungi)fromrhizosphereandrhizoplane.
4 | Assessmentofmicrobiologicalqualityofwater.
5 DeterminationofBODofwastewatersample.
6 Studythepresenceofmicrobialactivitybydetecting(qualitatively)enzymes(dehydrogenase,
amylase,urease)insoil.
7 | IsolationofRhizobiumfromrootnodules.
SUGGESTEDREADINGS
1. AtlasRMandBarthaR.(2000).MicrobialEcology:Fundamentals&Applicatio
ns.4thedition. Benjamin/Cummings SciencePublishing,USA
2. MadiganMT,MartinkoJMandParker]J.(2014).BrockBiologyofMicroorganisms.
14thedition.Pearson/BenjaminCummings
3. MaierRM,PepperILandGerbaCP.(2009).EnvironmentalMicrobiology.2ndeditio
n,AcademicPress
4. Okafor,N(2011).EnvironmentalMicrobiologyofAquatic& Wastesystems. I stedit
ion,Springer, New Y ork
5. SinghA,Kuhad,RC&WardOP(2009).AdvancesinAppliedBioremediatio
n.Volumel7, Springer-Verlag,BerlinHedeilberg
6. BartonLL&NorthupDE(2011).MicrobialEcology.1stedition,WileyBlac
kwell,USA
CampbellRE.(1983).MicrobialEcology.BlackwellScientificPublication,O
xford,England.
7. CoyneMS.(2001).SoilMicrobiology: AnExploratoryApproach.DelmarThomsonLe
arning.
8. Lync%lJM&HobbieJE.(1988).MicroorganismsinAction:Concepts&Applicationin
MicrobialEcology.BlackwellScientificPublication,U.K.
0. MartinA.(1977).AnIntroductiontoSoilMicrobiology.2ndedition.J ohnWiley&Sons
Inc.NewYork&London.
10. StolpH.(1988).MicrobialEcology:OrganismsHabitats Activities.CambridgeUni
versityPress, Cambridge,England.
11. SubbaRaoNS.(1999).SoilMicrobiology.4thedition.Oxford&IBHPublishingCo.Ne
wDelhi.
12. WilleyJM,Sherwood LM,andWoolvertonCJ.(2013).Prescott’sMicrobiology.9th

edition. McGrawHillHigherEducation.
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C. U. SHAH UNIVERSITY

MICROBES IN ENVIRONMENT(THEORY)
SEMESTER-IV

Sr.
No.

Course contents

Teaching
Hours

MicroorganismsandtheirHabitats:
StructureandfunctionofecosystemsTerrestrialEnvironment:Soilprofileandsoilmicroflora,Aquatic
Environment: Microflora of fresh water and marine habitats

Atmosphere: AeromicrofloraanddispersalofmicrobesAnimalEnvironment:Microbesin/onhumanbody
(Microbiomics) &animal(ruminants) body.
ExtremeHabitats:Extremophiles:Microbesthrivingathigh&lowtemperatures,pH,

Highhydrostatic & osmoticpressures, salinity and low nutrient levels.

14

Microbiallnteractions:
Microbeinteractions:Mutualism,synergism,commensalism,competition,amensalism, parasitism,
predation. Microbe-Plantinteraction:Symbioticandnon-symbioticinteractions. Microbe-
animalinteraction:Microbesinruminants,nematophagusfungiandsymbioticluminescent bacteria

12

Biogeochemical Cycling:
Carboncycle:Microbialdegradationofcellulose,hemicelluloses,ligninandchitin

Nitrogencycle: Nitrogenfixation, ammonification, nitrification,de-nitrification and nitratereduction.
Phosphoruscycle: Phosphateimmobilizationandsolubilisation.

Sulphurcycle: Microbes involved in sulphur cycle. Other elemental cycles: Iron and manganese

12

WasteManagement:

SolidWastemanagement: Sourcesandtypesofsolidwaste,Methodsofsolidwastedisposal
(compostingandsanitarylandfill)
Liquidwastemanagement:Compositionandstrengthofsewage(BODandCOD),Primary,
secondary(oxidationponds,tricklingfilter,activatedsludgeprocessandseptictank)andtertiary
sewagetreatment

12

MicrobialBioremediation:
Principlesanddegradationofcommonpesticides,hydrocarbons(oilspills).

WaterPotability:
Treatmentandsafetyofdrinking(potable)water,methodstodetectpotabilityofwatersamples:(a)
standardqualitativeprocedure:presumptivetest/ MPNtest,confirmedandcompletedtestsforfaecal
coliforms(b)Membranefiltertechniqueand(c)Presence/absencetests

Total Hours

60
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C. U. SHAH UNIVERSITY

MICROBES IN ENVIRONMENT
(PRACTICAL) SEMESTER-IV

Experiment

Analysisofsoil-pH,moisturecontent,waterholdingcapacity,percolation,capillaryaction.

Isolationofmicrobes(bacteria&fungi)fromsoil(28°C&45°C).

Isolationofmicrobes(bacteria&fungi)fromrhizosphereandrhizoplane.

Assessmentofmicrobiologicalqualityofwater.

DeterminationofBODofwastewatersample.

oL WN ==

Studythepresenceofmicrobialactivitybydetecting(qualitatively)enzymes(dehydrogenase,
amylase,urease)insoil.

~

IsolationofRhizobiumfromrootnodules.

SUGGESTEDREADINGS

13.

14.

15

16.

17.

18.

19.
20.

21

22.

23.

24.

AtlasRMandBarthaR.(2000).MicrobialEcology:Fundamentals&Applicatio

ns.4thedition. Benjamin/Cummings SciencePublishing,USA

MadiganMT,MartinkoJMandParker]J.(2014).BrockBiologyofMicroorganisms.
14thedition.Pearson/BenjaminCummings

. MaierRM,PepperILandGerbaCP.(2009).EnvironmentalMicrobiology.2ndeditio

n,AcademicPress

Okafor,N(2011).EnvironmentalMicrobiologyofAquatic& Wastesystems. I stedit
ion,Springer, New Y ork

SinghA,Kuhad,RC&WardOP(2009). AdvancesinAppliedBioremediatio
n.Volumel7, Springer-Verlag,BerlinHedeilberg
BartonLL&NorthupDE(2011).MicrobialEcology.1stedition, WileyBlac
kwell,USA
CampbellRE.(1983).MicrobialEcology.BlackwellScientificPublication,O
xford,England.
CoyneMS.(2001).SoilMicrobiology: AnExploratory Approach.DelmarThomsonLe
arning.
LynchJM&HobbieJE.(1988).MicroorganismsinAction:Concepts&Applicationin
MicrobialEcology.BlackwellScientificPublication,U.K.

. MartinA.(1 977).AnIntroductiontoSoilMicrobiology.2ndedition.J ohnWiley&Sons

Inc.NewYork&London.
StolpH.(1988).MicrobialEcology:OrganismsHabitatsActivities.CambridgeUni
versityPress, Cambridge,England.
SubbaRaoNS.(1999).SoilMicrobiology.4thedition.Oxford&IBHPublishingCo.Ne
wDelhi.

WilleyJM,Sherwood LM,andWoolvertonCJ.(2013).Prescott’sMicrobiology.9th
edition. McGrawHillHigherEducation.
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C. U. SHAH UNIVERSITY

MEDICAL MICROBIOLOGY AND IMMUNOLOGY (THEORY)
SEMESTER-IV

No.

Course contents

Teaching
Hours

Normal microflora of thehuman body and hostpathogen interaction:
Normalmicrofloraofthehumanbody:Importanceofnormalmicroflora,normalmicrofloraofskin,
throat,gastrointestinaltract,urogenitaltract
Hostpathogeninteraction:Definitions-Infection,Invasion,Pathogen,Pathogenicity,Virulence,
Toxigenicity,Carriersandtheirtypes,Opportunisticinfections,Nosocomialinfections. Transmission
ofinfection,

10

Sample collection, transport and diagnosis: Collection, transport and culturing of clinical
samples and their identification characteristics.

Bacterial diseases: Lis tof diseases of various organ systems and their causative agents.
Viraldiseases : List of diseases of various organ systems and their causative agents.
Protozoandiseases: Listofdiseasesofvariousorgansystemsandtheircausativeagents.
Fungaldiseases : Briefdescriptionofvarioustypesofmycoses.

10

Antimicrobial agents: General characteristics and mode of action:

Antibacterial agents: Five modes of action with one example each: Inhibitor of nucleic acid
synthesis; Inhibitorofcellwallsynthesis;Inhibitorofcellmembranefunction;Inhibitor of protein
synthesis; Inhibitorofmetabolism. Antifungalagents:Mechanismofaction of AmphotericinB,
Griseofulvin. Antiviralagents:MechanismofactionofAmantadine,
Acyclovir,Azidothymidine.

10

Immune Cells and Organs : Structure,FunctionsandPropertiesof:ImmuneCells—
Stemcell, Tcell,Bcell, NKcell, Macrophage, Neutrophil, Eosinophil, Basophil, Mastcell,
Dendriticcell; andlmmune Organs—Bone Marrow, Thymus, Lymph Node, Spleen

10

Antigens and Antibodies:
Characteristicsofanantigen(Foreignness,MolecularsizeandHeterogeneity);Haptens;Epitopes
(T&Bcellepitopes), Adjuvants, Structure, Types and Functions of antibodies.
GenerationofImmuneResponse: Primary and Secondary Immune Response; Generation of
Humoral Immune Response (Plasma and Memory cells); Generation of Cell Mediated Immune
Response

ImmunologicalTechniques:
PrinciplesofPrecipitation,Agglutination,Immunodiffusion,Immunoelectrophoresis, ELISA,
ELISPOT.

15

Total Hours

60
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C. U. SHAH UNIVERSITY

MEDICALMICROBIOLOGY AND IMMUNOLOGY
(PRACTICAL) SEMESTER-V

S.No

Experiment

Identifybacteriaonthebasisofcultural,morphologicalandbiochemicalcharacteristics: IMViC,
TSI, nitratereduction,ureaseproductionandcatalasetests

Studyofcompositionanduseofimportantdifferentialmediaforidentificationofbacteria:EMB
Agar,McConkeyagar,Mannitolsaltagar,Deoxycholatecitrateagar, TCBS

Studyofbacterialfloraofskinbyswabmethod

PerformantibacterialsensitivitybyKirby-Bauermethod

Identificationofhumanbloodgroups.

ToperformTotalLeukocyteCountofthegivenbloodsample.

ToperformDifferential LeukocyteCountofthegivenbloodsample.

Toseparateserumfromthebloodsample(demonstration).

O o N O W DN

ToperformimmunodiffusionbyOuchterlonymethod.

SUGGESTEDREADING

1.

2.

AnanthanarayanR.andPanikerC.K.J.(2009)TextbookofMicrobiology.8theditio
n,UniversityPressPublication
BrooksG.F.,CarrollK.C.,Butel].S.,MorseS.A.andMietzner,T.A.(2013)Jawetz,
MelnickandAdelberg’sMedicalMicrobiology.26thedition.McGrawHillPublicatio
n

GoeringR.,DockrellH.,ZuckermanM.and WakelinD.(2007)Mims’MedicalMicr
obiology.4"edition.Elsevier

WilleyJM,Sherwood LM,andWoolvertonCJ.(2013)Prescott,HarleyandKlein’s
Microbiology.9thedition.McGrawHillHigherEducation
AbbasAK,LichtmanAH,PillaiS.(2007).CellularandMolecularimmunology.6thed
itionSaundersPublication,Philadelphia.
DelvesP,MartinS,BurtonD,RoittIM.(2006).Roitt’sEssentiallmmunology.11th

editionWiley- BlackwellScientificPublication,Oxford.

GoldsbyRA,KindtTJ,0OsborneBA.(2007).Kuby’sImmunology.6theditionW.H.F
reemanandCompany,NewY ork.

RichardCandGeiffreyS.(2009).Immunology.6thedition. WileyBlackwellPublicat
ion.
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C. U. SHAH UNIVERSITY

~ GENETICENGINEERINGANDBIOTECHNOLOGY (THEORY)
SEMESTER-VI

Sr.

No.

Course contents

Teaching
Hours

Introductiontogeneticengineering :

Milestonesingeneticengineeringandbiotechnology,
Restrictionmodificationsystems:Modeofaction,applicationsof Typellrestrictionenzymesin
geneticengineering,
DNAmodifyingenzymesandtheirapplications: DN Apolymerases. Terminaldeoxynucleotidyl
transferase,kinasesandphosphatases,andDNAligases, Cloning:Useoflinkersandadaptors,
Transformationof DNA:Chemicalmethod,Electroporation,
MethodsofDNA,RNAandProteinanalysis: Agarosegelelectrophoresis,Southern-andNorthern-
blottingtechniques,dotblot, DNAmicroarrayanalysis,SDS-PAGEandWesternblotting.

16

Vectors:

CloningVectors:DefinitionandProperties Plasmidvectors:pBRandpUCseries
BacteriophagelambdaandM 13basedvectors

Cosmids,BACs,Y ACs,Expressionvectors:E.colilacandT7promoter-
basedvectors,yeastYIp,YEpandYCpvectors, Baculovirusbasedvectors,mammalianSV40-
basedexpressionvectors

16

DNA AmplificationandDNAsequencing:
PCR:BasicsofPCR,RT-PCR,Real-TimePCR,
GenomicandcDNAlibraries:Preparationanduses,Genomesequencing,
Sanger’smethodofDNASequencing:traditionalandautomatedsequencing

10

ApplicationofGeneticEngineeringandBiotechnology :
Genedelivery:Microinjection,electroporation,biolisticmethod(genegun),liposomeandviral-
mediateddelivery,Agrobacterium-mediateddelivery,
ProductsofrecombinantDNAtechnology:Productsofhumantherapeuticinterest-
insulin,hGH,antisensemolecules.Bttransgenic-
cotton,brinjal,flavosavotomato,Genetherapy,recombinant vaccine,proteinengineering

14

IntellectualPropertyRights:
Patents,Copyrights, Trademarks

Total Hours

60
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C. U. SHAH UNIVERSITY

GENETIC ENGINEERING AND BIOTECHNOLOGY
(PRACTICAL) SEMESTER-VI

o

Experiment

IsolationofPlasmidDNAfromE.coli

Digestionof DN Ausingrestrictionenzymesandanalysisbyagarosegelelectrophoresis

Ligationof DN Afragments

Interpretationofsequencinggelelectropherograms

DesigningofprimersforDNAamplification

Amplificationof DNAbyPCR

No oW N ==

DemonstrationofSouthernblotting

SUGGESTEDREADING

1.

2.

3.

a

BrownTA.(2010).GeneCloningandDNA Analysis.6thedition.BlackwellPublishing,
Oxford, U.K.

ClarkDPandPasternikNJ.(2009).Biotechnology: ApplyingtheGeneticRevolution.Elsev
ierAcademicPress,USA

PrimroseSBand TwymanRM.(2006).PrinciplesofGeneManipulationandGenomics, 7t
hedition. BlackwellPublishing,Oxford,U.K.
SambrookJandRussellD.(2001).MolecularCloning-

ALaboratoryManual.3rdedition.ColdSpringHarborLaboratoryPress
WileyJM,SherwoodLMandWoolvertonCJ.(2013).Prescott,HarleyandKlein’sMicrobi
ology.8" edition,McGrawHillHigherEducation

BrownTA.(2007).Genomes-3.GarlandSciencePublishers
PrimroseSBand TwymanRM.(2008).Genomics: Applicationsinhumanbiology.Blackwe
11Publishing,Oxford,U.K.

B. Sc. (Biotechnology) GE - Page 12 of 13



C. U. SHAH UNIVERSITY
DEVELOPMENTALBIOLOGY

Course contents

Teaching
Hours

Gametogenesis andFertilization:Definition, scope &historical perspective of
development Biology, Gametogenesis — Spermatogenesis, OogenesisFertilization -
Definition, mechanism, types of fertilization. Different types of eggs on the basis of
yolk.

10

Early embryonic development Cleavage:
Definition, types, patterns &mechanism Blastulation: Process, types &mechanism
Gastrulation: Morphogenetic movements— epiboly, emboly, extension,
invagination, convergence,de-
lamination.Formation&differentiationofprimarygermlayers,FateMapsin
earlyembryos.

20

Embryonic Differentiation (Differentiation:
Cell commitment and determination- the epigenetic landscape: a model of
determinationanddifferentiation,controlofdifferentiationatthelevelofgenome,transcription
and post-translation level Concept of embryonic induction: Primary, secondary
&tertiary embryonic induction, Neural induction and induction of vertebrate lens

20

Organogenesis
Neurulation,notogenesis,developmentofvertebrateeye.Fateofdifferentprimarygermlayers
Developmentofbehaviour:constancy&plasticity, Extraembryonicmembranes,placentain
Mammals.

10

Total Hours

60

PRACTICALS

S.No Experiment

1 Identification of developmental stages ofchick and frog embryo using permanent

mounts

Preparation of a temporary stained mount of chick embryo

Study of developmental stages of Anopheles.

Study of the developmental stages of Drosophilafrom stock culture/ photographs.

AL WN

Study ofdifferent types of placenta.

SUGGESTED READING
1. Gilbert, S. F. (2006). Developmental Biology, VIII Edition, Sinauer
Associates, Inc., Publishers,Sunderland,Massachusetts, USA.
2. Balinsky, B.I. (2008). An introduction to Embryology, International Thomson
ComputerPress.
3. Kalthoff, (2000). Analysis of Biological Development, II Edition, McGraw-Hill
Professional.
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