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Generic Elective 
 

 

ENTERPREN
 

Sr. 

No. 

1 INTRODUCTION:Meaning,NeedsandImportanceofEntrepreneurship,Pro

Factors influencing entrepreneurship, Features of a successful Entrepreneurship.

2 ESTABLISHING AN ENTERPRIS

Selection of the product, Project formulation, Assess

3 FINANCING THE ENTERPRISE:

Businessfinance, 

Fixedcapital management:Sourcesoffixedcapital,workingca

Inventory direct andindirect raw materi

4 MARKETING MANAGEMENT:MeaningandI

Productline,Productmix, 

stagesofproductlikecycle,marketingResearchandI

Management. 

5 ENTREPRENEURSHIP AND INTE

MeaningofInternationalbusiness,Selectionofaproduct,Select

Export financing, Institutional support for exports.

 

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

SUGGESTED READING

 

1. Holt DH. Entrepreneu

2. Kaplan JM Patterns of Entrepreneurship.

3. GuptaCB,KhankaSS.EntrepreneurshipandS

d& Sons
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Generic Elective (GE) subject pool Biotechnology

RENEURSHIP DEVELOPMENT 
  

Course contents 

Meaning,NeedsandImportanceofEntrepreneurship,Promotionofentrepreneurship,

Factors influencing entrepreneurship, Features of a successful Entrepreneurship. 

SE:Forms of Business Organization, Project Identification, 

ulation, Assessment of project feasibility. 

:Importanceoffinance/loansandrepayments, Char

:Sourcesoffixedcapital,workingcapitalitssourcesandhowtom

aterials and its management. 

MeaningandImportance,Marketing-mix,productm

arketingResearchandImportanceofsurvey,PhysicalDistribution

ERNATIONAL BUSINESS: 

electionofaproduct,Selectionofamarketforinternational business, 

Export financing, Institutional support for exports. 

 

ort on a selected product should be prepared and submitted.

NG 

urship: New Venture Creation. 

Kaplan JM Patterns of Entrepreneurship. 

B,KhankaSS.EntrepreneurshipandSmallBusinessManagement,SultanChan

Biotechnology 

Teaching 

Hours 

otionofentrepreneurship, 
10 

s of Business Organization, Project Identification, 
12 

racteristics of 

moveforloans, 
15 

management–

tanceofsurvey,PhysicalDistribution and Stock 
13 

arketforinternational business, 10 

Total Hours 60 

ort on a selected product should be prepared and submitted. 

ent,SultanChan



 

C. U. SHAH UNIVERSITY

B. Sc. (Biotechnology) GE 
 

 

 
BIOTECH

Sr. 

No

. 

1 Industry: protein engineering; enzy

secretion, alcohol andantibiotic for

2 Agriculture:N2fixation:transferofpestresistancegenestoplants;interactionbetweenpl

ants and microbes; qualitative i

3 Environments:e.g.chlorinatedandnon

chlorinatedorganpollutantdegradation;degradationof hydrocarbons andagricultural 

wastes, stress management, develop

4 Forensicscience:e.g.solvingviolentcri

ernity and theft etc. using various 

5 Health: e.g. development of non

vaccines, gene therapy, diagnostics, 

. 

 

 
PRACTICALS 

 
(Whereverwetlabexperimentsarenotpossiblet

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

S.No 
1 Performof ethanolicfer

2 Study of a plant part infec

3 To performquantitative esti

4 Isolation and analysis of DNA fr

5 Case studies on Bioethics (any two)
 
 
 

Suggested Readings 

1. Sateesh MK (2010) Bioethics and Bio

2. Sree Krishna V (2007) Bioethics and Biosafety in Biotechnology, New age 

international publishers
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HNOLOGY AND HUMAN WELFARE 
Course contents 

; enzyme and polysaccharide synthesis, activity a

secretion, alcohol andantibiotic formation. 

:transferofpestresistancegenestoplants;interactionbetweenpl

crobes; qualitative improvement of livestock. 

ents:e.g.chlorinatedandnon-

chlorinatedorganpollutantdegradation;degradationof hydrocarbons andagricultural 

nt, development of biodegradable polymers such as PHB.

Forensicscience:e.g.solvingviolentcrimessuchasmurderandrape;solvingclaimsofpat

ernity and theft etc. using various methods of DNA finger printing. 

nt of non-toxic therapeutic agents, recombinant live 

vaccines, gene therapy, diagnostics, monoclonal inE.coli, human genome project.

Total Hours

(Whereverwetlabexperimentsarenotpossibletheprinciplesandconceptscanbedemonstrated through 

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

Experiment 
hanolicfermentaion 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

Case studies on Bioethics (any two) 

Sateesh MK (2010) Bioethics and Biosafety, I. K. International Pvt Ltd

2007) Bioethics and Biosafety in Biotechnology, New age 

international publishers 

 
Teachin

g 

Hours 

and 
10 

:transferofpestresistancegenestoplants;interactionbetweenpl
10 

chlorinatedorganpollutantdegradation;degradationof hydrocarbons andagricultural 

ers such as PHB. 

15 

sofpat
12 

oject. 
13 

Total Hours 60 

eprinciplesandconceptscanbedemonstrated through 

ples 
ples 

afety, I. K. International Pvt Ltd 

2007) Bioethics and Biosafety in Biotechnology, New age 
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(T

Sr. 

No. 

1 Microbial Growth and Effect of 

Definitions of growth, Batchculture,

rate, effect of Temperature and pH

categories of microorganisms 

2 Nutrient uptake and Transport:

Passive and facilitated diffusion, Pr

symport and antiport, Grouptranslocati

3 Chemoheterotrophic Metabolism

Conceptofaerobicrespiration,anaerobicres

pathways i.e.EMP, ED, Pentose ph

chain:componentsofrespiratorycha

transportphosphorylation. 

 TCAcycle,  

4 Chemoheterotrophic Metabolism

Anaerobicrespirationwithspecialreference

(Denitrification;nitrate/nitriteandn

fermentativenitratereduction) 

Fermentation-

AlcoholfermentationandPasteureffec

heterofermentativepathways),conceptoflinearandbra

fermentationpathways 

5 Chemolithotrophic andPhototrophicMe

Introductiontoaerobicandanaerobicch

(definitionandreaction) and 

methanogenesis 

(definitionandreaction) 

Introductiontophototrophicmetaboli

anoxygenicvs.oxygenicphotosynth

andcyanobacteria 

6 NitrogenMetabolism-anoverview                                                             

Introductiontobiologicalnitrogenfi
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MICROBIAL METABOLISM 
THEORY) SEMESTER–III 

 

 
 

 Environment on Microbial Growth: 
lture, Continuousculture, generation time and specific

pH. Effect of oxygen concentration on growth Nutrit

t: 

Primary and secondary active transport, concept

slocation, Ironuptake 

m-AerobicRespiration: 

robicrespirationand fermentation Sugar degradation

hosphate pathway Electron transport 

ain,comparisonofmitochondrialandbacterial ETC,electr

m-Anaerobicrespirationandfermentation: 

cialreferencetodissimilatorynitratereduction 

dnitrate/ammoniarespiration; 

fect;Lactatefermentation(homofermentativeand 

nceptoflinearandbranched 

Chemolithotrophic andPhototrophicMetabolism: 

icchemolithotrophywithanexampleeach.Hydrogen

olism-groupsofphototrophicmicroorganisms, 

hesiswithreferencetophotosynthesisingreenbacte

ew                                                              

ixationAmmoniaassimilationAssimilatorynitrate

Total Hours

 

 

 
 
 

Teaching 

Hours 

pecific growt 

Nutritional 
12 

 of uniport, 10 

ation 

C,electron 
16 

nd 

6 

enoxidationn 

acteria 

10 

orynitratereduction 
6 

Total Hours 60 
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M
(PRACTI

S.No 
1 Studyandplotthegrowthcurveof

2 Calculationsofgenerationti

givendata 

3 Effectoftemperatureongro

4 EffectofpHongrowthofE.c

5 EffectofNitrogenandCarbonsources

6 EffectofsaltongrowthofE.coli

7 Demonstrationofalcoholic

8 Demonstrationofthethermalde

 
SUGGESTEDREADINGS

1. MadiganMT,andMa

on.PrenticeHallInternational

2. MoatAGandFosterJW

3. ReddySRandReddySM

4. GottschalkG.(1986).BacterialM

5. StanierRY,IngrahmJI,

ogy.5thedition, McMillan

6. WilleyJM,Sherwood
edition. McGrawHillHig
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MICROBIAL METABOLISM 
RACTICAL) SEMESTER–III 

 
Experiment 

rveofE.colibytubidiometricandstandardplatecount

imeandspecificgrowthrateofbacteriafromthegraph

owthofE.coli 
coli 

dCarbonsourcesonE.Coli 
coli 

oholicfermentation 

ermaldeathtimeanddecimalreductiontimeofE.coli. 

READINGS 

ganMT,andMartinkoJM(2014).BrockBiologyofMicroorganis

HallInternationalInc. 

JW.(2002).MicrobialPhysiology.4thedition.JohnWi

dySM.(2005).MicrobialPhysiology.ScientificPublis

986).BacterialMetabolism.2ndedition.SpringerVerlag

mJI,WheelisMLandPainterPR.(1987).GeneralMi

McMillanPress. 

dLM,andWoolvertonCJ.(2013).Prescott’sMicr
McGrawHillHigherEducation.

untmethods 

egraphplottedwiththe 

sms.14thediti

ohnWiley&Sons 

.ScientificPublishersIndia 

Verlag 

Microbiol

sMicrobiology.9th
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MICROBES IN E

 

Sr. 

No. 

1 MicroorganismsandtheirHabitats:                                                            

StructureandfunctionofecosystemsTerre

Environment: Microflora of fresh wat

Atmosphere:Aeromicrofloraanddisper

(Microbiomics) &animal(ruminants) 

ExtremeHabitats:Extremophiles:Micr

Highhydrostatic & osmoticpressures,

2 MicrobialInteractions:                                                                                   

Microbeinteractions:Mutualism,synergis

predation. Microbe-Plantinteraction:S

animalinteraction:Microbesinruminan

3 BiogeochemicalCycling:                                                                                

Carboncycle:Microbialdegradationofcellulose,

Nitrogencycle: Nitrogenfixation, amm

Phosphoruscycle: Phosphateimmobilizationand

Sulphurcycle: Microbes involved in s

4 WasteManagement:                                                                                       

SolidWastemanagement:Sourcesandt

(compostingandsanitarylandfill) 

Liquidwastemanagement:Compositio

secondary(oxidationponds,tricklingfil

sewagetreatment 

5 MicrobialBioremediation:                                                                             

Principlesanddegradationofcommonp

6 WaterPotability:                                                                                             

Treatmentandsafetyofdrinking(potabl

standardqualitativeprocedure:presum

coliforms(b)Membranefiltertechniquea
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ENVIRONMENT (THEORY) 

SEMESTER–IV 

Course contents 

smsandtheirHabitats:                                                             

TerrestrialEnvironment:Soilprofileandsoilmicroflora,

ter and marine habitats 

ersalofmicrobesAnimalEnvironment:Microbesin

 body. 

robesthrivingathigh&lowtemperatures,pH, 

res, salinity and low nutrient levels. 

ns:                                                                                    

nergism,commensalism,competition,amensalism, pa

:Symbioticandnon-symbioticinteractions. Microb

nts,nematophagusfungiandsymbioticluminescen

cling:                                                                                 

onofcellulose,hemicelluloses,ligninandchitin 

mmonification, nitrification,de-nitrification and nitrate

bilizationandsolubilisation.  

sulphur cycle. Other elemental cycles: Iron and m

t:                                                                                        

ndtypesofsolidwaste,Methodsofsolidwastedisposal

onandstrengthofsewage(BODandCOD),Primary, 

lter,activatedsludgeprocessandseptictank)andtertia

remediation:                                                                              

pesticides,hydrocarbons(oilspills). 

bility:                                                                                              

le)water,methodstodetectpotabilityofwatersamples:

mptivetest/MPNtest,confirmedandcompletedtests

eand(c)Presence/absencetests 

 

Teaching 

Hours 

ora,Aquatic 

n/onhumanbody 14 

parasitism,  

be-

nt bacteria 

12 

nitratereduction. 

manganese 

12 

l 

, 

tertiary  

12 

5 

ples:(a) 

forfaecal 
5 

Total Hours 60 



 

C. U. SHAH UNIVERSITY
 

B. 
 

 

 

 
MICROB
(PRAC

S.No 
1 Analysisofsoil-pH,moist

2 Isolationofmicrobes(bact

3 Isolationofmicrobes(bact

4 Assessmentofmicrobiolog

5 DeterminationofBODofwastewater

6 Studythepresenceofmicro

amylase,urease)insoil. 

7 IsolationofRhizobiumfro

 
SUGGESTEDREADINGS

1. AtlasRMandBarthaR

ns.4thedition. Benjam
2. MadiganMT,Martin

14thedition.Pearson/
3. MaierRM,PepperILa

n,AcademicPress 

4. Okafor,N(2011).Env

ion,Springer, NewYork
5. SinghA,Kuhad,RC&WardOP

n.Volume17, Springer
6. BartonLL&Northu

kwell,USA 

CampbellRE.(1983).Microb

xford,England. 
7. CoyneMS.(2001).So

arning. 
8. LynchJM&HobbieJ

MicrobialEcology.Bl
9. MartinA.(1977).AnI

Inc.NewYork&Lond
10. StolpH.(1988).Microbial

versityPress, Cambrid

11. SubbaRaoNS.(1999

wDelhi. 

12. WilleyJM,SherwoodLM,and

edition. McGrawHillHigher
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CROBES IN ENVIRONMENT 
(PRACTICAL) SEMESTER–IV 

 
Experiment 

turecontent,waterholdingcapacity,percolation,capillary

(bacteria&fungi)fromsoil(28ºC&45ºC). 

(bacteria&fungi)fromrhizosphereandrhizoplane. 

ogicalqualityofwater. 
fBODofwastewatersample. 

crobialactivitybydetecting(qualitatively)enzymes(

omrootnodules. 

 

READINGS 

haR.(2000).MicrobialEcology:Fundamentals&Ap

min/Cummings SciencePublishing,USA 
nkoJMandParkerJ.(2014).BrockBiologyofMicro

n/BenjaminCummings 
MaierRM,PepperILandGerbaCP.(2009).EnvironmentalMicrobiol

vironmentalMicrobiologyofAquatic&Wastesyste

York 
C&WardOP(2009).AdvancesinAppliedBioremediat

er-Verlag,BerlinHedeilberg 
upDE(2011).MicrobialEcology.1stedition,WileyBlac

.(1983).MicrobialEcology.BlackwellScientificPublicati

oilMicrobiology:AnExploratoryApproach.Delmar

bbieJE.(1988).MicroorganismsinAction:Concepts&Applicationin

.BlackwellScientificPublication,U.K. 
IntroductiontoSoilMicrobiology.2ndedition.JohnW
don. 

8).MicrobialEcology:OrganismsHabitatsActivities.Cambri

Cambridge,England. 

9).SoilMicrobiology.4thedition.Oxford&IBHPub

odLM,andWoolvertonCJ.(2013).Prescott’sMicro

McGrawHillHigherEducation. 

,capillaryaction. 

(dehydrogenase, 

pplicatio

fMicroorganisms.

logy.2ndeditio

ems.1stedit

ediatio

eyBlac

ion,O

arThomsonLe

ts&Applicationin

ohnWiley&Sons

.CambridgeUni

blishingCo.Ne

.(2013).Prescott’sMicrobiology.9th
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MICROBES IN 

 

Sr. 

No. 

1 MicroorganismsandtheirHabitats:                                                            

StructureandfunctionofecosystemsTerre

Environment: Microflora of fresh wat

Atmosphere:Aeromicrofloraanddisper

(Microbiomics) &animal(ruminants) 

ExtremeHabitats:Extremophiles:Micr

Highhydrostatic & osmoticpressures,

2 MicrobialInteractions:                                                                                   

Microbeinteractions:Mutualism,synergis

predation. Microbe-Plantinteraction:S

animalinteraction:Microbesinruminan

3 BiogeochemicalCycling:                                                                                

Carboncycle:Microbialdegradationofcellulose,

Nitrogencycle: Nitrogenfixation, amm

Phosphoruscycle: Phosphateimmobilizationand

Sulphurcycle: Microbes involved in s

4 WasteManagement:                                                                                       

SolidWastemanagement:Sourcesandt

(compostingandsanitarylandfill) 

Liquidwastemanagement:Compositio

secondary(oxidationponds,tricklingfil

sewagetreatment 

5 MicrobialBioremediation:                                                                             

Principlesanddegradationofcommonp

6 WaterPotability:                                                                                             

Treatmentandsafetyofdrinking(potabl

standardqualitativeprocedure:presum

coliforms(b)Membranefiltertechniquea
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 ENVIRONMENT(THEORY) 

SEMESTER–IV 

Course contents 

smsandtheirHabitats:                                                             

TerrestrialEnvironment:Soilprofileandsoilmicroflora,

ter and marine habitats 

ersalofmicrobesAnimalEnvironment:Microbesin

 body. 

robesthrivingathigh&lowtemperatures,pH, 

res, salinity and low nutrient levels. 

ns:                                                                                    

nergism,commensalism,competition,amensalism, pa

:Symbioticandnon-symbioticinteractions. Microb

nts,nematophagusfungiandsymbioticluminescen

cling:                                                                                 

onofcellulose,hemicelluloses,ligninandchitin 

mmonification, nitrification,de-nitrification and nitrate

bilizationandsolubilisation.  

sulphur cycle. Other elemental cycles: Iron and m

t:                                                                                        

ndtypesofsolidwaste,Methodsofsolidwastedisposal

onandstrengthofsewage(BODandCOD),Primary, 

lter,activatedsludgeprocessandseptictank)andtertia

remediation:                                                                              

pesticides,hydrocarbons(oilspills). 

bility:                                                                                              

le)water,methodstodetectpotabilityofwatersamples:

mptivetest/MPNtest,confirmedandcompletedtests

eand(c)Presence/absencetests 

 

Teaching 

Hours 

ora,Aquatic 

n/onhumanbody 14 

parasitism,  

be-

nt bacteria 

12 

nitratereduction. 

manganese 

12 

l 

, 

tertiary  

12 

5 

ples:(a) 

forfaecal 
5 

Total Hours 60 
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MICROB
(PRAC

S.No 
1 Analysisofsoil-pH,moist

2 Isolationofmicrobes(bact

3 Isolationofmicrobes(bact

4 Assessmentofmicrobiolog

5 DeterminationofBODofwastewater

6 Studythepresenceofmicro

amylase,urease)insoil. 

7 IsolationofRhizobiumfro

 
SUGGESTEDREADINGS

13. AtlasRMandBarthaR

ns.4thedition. Benjam
14. MadiganMT,Martin

14thedition.Pearson/
15. MaierRM,PepperILa

n,AcademicPress 

16. Okafor,N(2011).Env

ion,Springer, NewYork
17. SinghA,Kuhad,RC&WardOP

n.Volume17, Springer
18. BartonLL&Northu

kwell,USA 

CampbellRE.(1983).Microb

xford,England. 
19. CoyneMS.(2001).So

arning. 
20. LynchJM&HobbieJ

MicrobialEcology.Bl
21. MartinA.(1977).AnI

Inc.NewYork&Lond
22. StolpH.(1988).Microbial

versityPress, Cambrid

23. SubbaRaoNS.(1999

wDelhi. 

24. WilleyJM,SherwoodLM,and

edition. McGrawHillHigher
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CROBES IN ENVIRONMENT 
(PRACTICAL) SEMESTER–IV 

 
Experiment 

turecontent,waterholdingcapacity,percolation,capillary

(bacteria&fungi)fromsoil(28ºC&45ºC). 

(bacteria&fungi)fromrhizosphereandrhizoplane. 

ogicalqualityofwater. 
fBODofwastewatersample. 

crobialactivitybydetecting(qualitatively)enzymes(

omrootnodules. 

 

READINGS 

haR.(2000).MicrobialEcology:Fundamentals&Ap

min/Cummings SciencePublishing,USA 
nkoJMandParkerJ.(2014).BrockBiologyofMicro

n/BenjaminCummings 
MaierRM,PepperILandGerbaCP.(2009).EnvironmentalMicrobiol

vironmentalMicrobiologyofAquatic&Wastesyste

York 
C&WardOP(2009).AdvancesinAppliedBioremediat

er-Verlag,BerlinHedeilberg 
upDE(2011).MicrobialEcology.1stedition,WileyBlac

.(1983).MicrobialEcology.BlackwellScientificPublicati

oilMicrobiology:AnExploratoryApproach.Delmar

bbieJE.(1988).MicroorganismsinAction:Concepts&Applicationin

.BlackwellScientificPublication,U.K. 
IntroductiontoSoilMicrobiology.2ndedition.JohnW
don. 

8).MicrobialEcology:OrganismsHabitatsActivities.Cambri

Cambridge,England. 

9).SoilMicrobiology.4thedition.Oxford&IBHPub

odLM,andWoolvertonCJ.(2013).Prescott’sMicro

McGrawHillHigherEducation. 

,capillaryaction. 

(dehydrogenase, 

pplicatio

fMicroorganisms.

logy.2ndeditio

ems.1stedit

ediatio

eyBlac

ion,O

arThomsonLe

ts&Applicationin

ohnWiley&Sons

.CambridgeUni

blishingCo.Ne

.(2013).Prescott’sMicrobiology.9th
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MEDICAL MICROBIOLO

 

Sr. 

No. 

1 Normal microflora of thehuman body

Normalmicrofloraofthehumanbody:

throat,gastrointestinaltract,urogenital

Hostpathogeninteraction:Definitions

Toxigenicity,Carriersandtheirtypes,Op

ofinfection, 

2 Sample collection, transport and 

samples and their identification cha

3 Bacterial diseases:  Lis tof diseases
Viraldiseases : List of diseases of v
Protozoandiseases: Listofdiseasesof
Fungaldiseases : Briefdescriptionof

4 Antimicrobial agents: General cha

Antibacterial agents: Five modes of

synthesis; Inhibitorofcellwallsynthe

synthesis; Inhibitorofmetabolism. Antifungal

Griseofulvin. Antiviralagents:Mech

Acyclovir,Azidothymidine. 

5 Immune Cells and Organs : Struc

Stemcell,Tcell,Bcell,NKcell, Macro

Dendriticcell; andImmune Organs–

6 Antigens and Antibodies:                                                                               

Characteristicsofanantigen(Foreignne

(T&Bcellepitopes), Adjuvants, Stru

GenerationofImmuneResponse: Pr

Humoral Immune Response (Plasm

Response  

ImmunologicalTechniques:                                                                         

PrinciplesofPrecipitation,Agglutinat

ELISPOT. 
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IOLOGY AND IMMUNOLOGY (THEORY
SEMESTER–IV 

Course contents 

body and hostpathogen interaction: 

:Importanceofnormalmicroflora,normalmicroflo

ogenitaltract 

ons-Infection,Invasion,Pathogen,Pathogenicity,Vir

pes,Opportunisticinfections,Nosocomialinfections.T

 diagnosis: Collection, transport and culturing of

haracteristics. 
es of various organ systems and their causative age
various organ systems and their causative agents.

esofvariousorgansystemsandtheircausativeagents.
nofvarioustypesofmycoses. 

characteristics and mode of  action:        

of action with one example each: Inhibitor of nucle

esis;Inhibitorofcellmembranefunction;Inhibitor 

Antifungalagents:Mechanismofaction of Ampho

hanismofactionofAmantadine, 

Structure,FunctionsandPropertiesof:ImmuneCells–

ophage, Neutrophil, Eosinophil, Basophil, Mastcell,

–Bone Marrow, Thymus, Lymph Node, Spleen 

bodies:                                                                                

nness,MolecularsizeandHeterogeneity);Haptens;Epitopes

ucture, Types and Functions of antibodies. 

Primary and Secondary Immune Response; Gen

ma and Memory cells); Generation of Cell Media

lTechniques:                                                                          

nation,Immunodiffusion,Immunoelectrophoresis, 

 

RY) 

Teaching 

Hours 

oraofskin, 

Virulence, 

Transmission 

10 

of clinical 
5 

agents. 
s. 

s. 
10 

ucleic acid 

of protein 

otericinB, 
10 

Mastcell, 

 

10 

;Haptens;Epitopes 

eration of 

ated Immune 

phoresis, ELISA, 

15 

Total Hours 60 



 

 

 

 

MEDICALMI
(PRAC

 

 

SUGGESTEDREADING 

1. AnanthanarayanR.a

n,UniversityPressPublicati

2. BrooksG.F.,CarrollK

MelnickandAdelberg’s

n 

3. GoeringR.,DockrellH.,

obiology.4
th

edition.Elsevier

4. WilleyJM,Sherwood

Microbiology.9theditio

5. AbbasAK,Lichtman

itionSaundersPublicatio

6. DelvesP,MartinS,BurtonD,

editionWiley- BlackwellSc
7. GoldsbyRA,KindtTJ,Osborne

reemanandCompany
8. RichardCandGeiffreyS

ion. 

S.No 

1 Identifybacteriaonthebasisof

TSI,nitratereduction,ureasep

2 Studyofcompositionanduse

Agar,McConkeyagar,Manni

3 Studyofbacterialfloraofskin

4 Performantibacterialsensitivi

5 Identificationofhumanblo

6 ToperformTotalLeukocyt

7 ToperformDifferentialLe

8 Toseparateserumfromtheb

9 Toperformimmunodiffus
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ICROBIOLOGY AND IMMUNOLOGY
RACTICAL) SEMESTER–V 

 

anR.andPanikerC.K.J.(2009)TextbookofMicrobiol

ublication 

llK.C.,ButelJ.S.,MorseS.A.andMietzner,T.A.(2

berg’sMedicalMicrobiology.26thedition.McGrawHill

eringR.,DockrellH.,ZuckermanM.andWakelinD.(2007)Mims’MedicalMicr

Elsevier 

odLM,andWoolvertonCJ.(2013)Prescott,HarleyandKlei

ition.McGrawHillHigherEducation 

nAH,PillaiS.(2007).CellularandMolecularImmu

blication,Philadelphia. 

esP,MartinS,BurtonD,RoittIM.(2006).Roitt’sEssentialImmuno

BlackwellScientificPublication,Oxford. 
dtTJ,OsborneBA.(2007).Kuby’sImmunology.6the

y,NewYork. 
dGeiffreyS.(2009).Immunology.6thedition.WileyBlack

Experiment 

sofcultural,morphologicalandbiochemicalcharacteristics:IM

seproductionandcatalasetests 

eofimportantdifferentialmediaforidentificationofbacteria:EMB 

nkeyagar,Mannitolsaltagar,Deoxycholatecitrateagar,TCBS 
aofskinbyswabmethod 

nsitivitybyKirby-Bauermethod 

oodgroups. 

teCountofthegivenbloodsample. 

eukocyteCountofthegivenbloodsample. 

ebloodsample(demonstration). 

sionbyOuchterlonymethod. 

C. U. SHAH UNIVERSITY 

Y 

logy.8theditio

2013)Jawetz,

thedition.McGrawHillPublicatio

s’MedicalMicr

,HarleyandKlein’s

unology.6thed

nology.11th

.6theditionW.H.F

kwellPublicat

IMViC, 

EMB 
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. 
GENETICENGINEERI

Sr. 

No. 

1 Introductiontogeneticengineering :

Milestonesingeneticengineeringand

Restrictionmodificationsystems:Mo

geneticengineering, 

DNAmodifyingenzymesandtheirapp

transferase,kinasesandphosphatases,

TransformationofDNA:Chemicalme

MethodsofDNA,RNAandProteinana

blottingtechniques,dotblot,DNAmic

2 Vectors: 

CloningVectors:DefinitionandProper

BacteriophagelambdaandM13based

Cosmids,BACs,YACs,Expressionv

basedvectors,yeastYIp,YEpandYCp

basedexpressionvectors 

3 DNAAmplificationandDNAseque

PCR:BasicsofPCR,RT-PCR,Real-T

GenomicandcDNAlibraries:Preparat

Sanger’smethodofDNASequencing:

4 ApplicationofGeneticEngineeringandB

Genedelivery:Microinjection,electroporation,bi

mediateddelivery,Agrobacterium-m

ProductsofrecombinantDNAtechno

insulin,hGH,antisensemolecules.Bttra

cotton,brinjal,flavosavotomato,Gen

5 IntellectualPropertyRights: 

Patents,Copyrights,Trademarks 
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INGANDBIOTECHNOLOGY (THEORY
SEMESTER–VI 

Course contents 

eering : 

dbiotechnology, 

odeofaction,applicationsofTypeIIrestrictionenzymes

plications:DNApolymerases.Terminaldeoxynucleot

s,andDNAligases, Cloning:Useoflinkersandadaptors

ethod,Electroporation, 

nanalysis:Agarosegelelectrophoresis,Southern-andN

croarrayanalysis,SDS-PAGEandWesternblotting.

erties Plasmidvectors:pBRandpUCseries 

sedvectors 

vectors:E.colilacandT7promoter-

pandYCpvectors, Baculovirusbasedvectors,mammalianS

encing: 

TimePCR, 

ationanduses,Genomesequencing, 

cing:traditionalandautomatedsequencing 

eringandBiotechnology : 

ectroporation,biolisticmethod(genegun),liposomean

mediateddelivery, 

ology:Productsofhumantherapeuticinterest-

es.Bttransgenic-

netherapy,recombinant vaccine,proteinengineeri

RY) 

Teaching 

Hours 

mesin 

nucleotidyl 

aptors, 

andNorthern- 

ng. 

16 

SV40-

16 

10 

ndviral- 

ing 

14 

4 

Total Hours 60 
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GENETIC EN
(PR

S.No 
1 IsolationofPlasmidDNAfr

2 DigestionofDNAusing

3 LigationofDNAfragments

4 Interpretationofsequenci

5 Designingofprimersf

6 AmplificationofDNAby

7 DemonstrationofSou

 
 

SUGGESTEDREADING 

1. BrownTA.(2010).GeneClo

Oxford, U.K. 

2. ClarkDPandPasternikN

ierAcademicPress,USA

3. PrimroseSBandTwym

hedition. BlackwellPub

4. SambrookJandRussellD

ALaboratoryManual.3rde
5. WileyJM,SherwoodLMa

ology.8thedition,McGrawHillHigher
6. BrownTA.(2007).Genomes

7. PrimroseSBandTwym

llPublishing,Oxford,U.K.
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NGINEERING AND BIOTECHNOLOG
RACTICAL) SEMESTER–VI 

Experiment 
dDNAfromE.coli 

singrestrictionenzymesandanalysisbyagarosegelele

ments 
onofsequencinggelelectropherograms 

forDNAamplification 
fDNAbyPCR 

uthernblotting 

10).GeneCloningandDNAAnalysis.6thedition.Blackwell

ternikNJ.(2009).Biotechnology:ApplyingtheGeneticRevolut

USA 

manRM.(2006).PrinciplesofGeneManipulationan

blishing,Oxford,U.K. 

okJandRussellD.(2001).MolecularCloning-

ual.3rdedition.ColdSpringHarborLaboratoryPress 
MandWoolvertonCJ.(2013).Prescott,HarleyandKlein’s

,McGrawHillHigherEducation 
07).Genomes-3.GarlandSciencePublishers 

manRM.(2008).Genomics:Applicationsinhumanb

U.K. 

 
 

OGY 

lectrophoresis 

wellPublishing,

gtheGeneticRevolution.Elsev

ndGenomics,7t

3).Prescott,HarleyandKlein’sMicrobi

biology.Blackwe
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DEVELO
Sr. 

No. 

1 Gametogenesis andFertilization

development  Biology,  Gametogenesis  

Definition, mechanism, types of fertilization. Different types of eggs on the basis of 

yolk. 

2 Early embryonic development                                                               

Definition, types, patterns &mecha

Gastrulation:   Morphogenetic   move

invagination, convergence,de-

lamination.Formation&differentiationofpri

earlyembryos. 

3 Embryonic Differentiation                                                                   

Cell commitment and determina

determinationanddifferentiation,c

and post-translation level Concept of 

&tertiary embryonic induction, 

4 Organogenesis                                                                                        
Neurulation,notogenesis,develop
Developmentofbehaviour:consta
Mammals. 

. 

PRACTICALS 

S.No 
1 Identification of develop

mounts 

2 Preparation of a tempor

3 Study of developmental stages of 

4 Study of the developmental stages of

5 Study ofdifferent types of placenta.
 
 

SUGGESTED READING 
1. Gilbert, S. F. (2006). Develop

Associates, Inc., Publishers,Sunderland,Massachusetts,USA.
2. Balinsky, B.I. (2008). An introduction to E

ComputerPress. 
3. Kalthoff, (2000). Analysis of Biol

Professional. 
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DEVELOPMENTALBIOLOGY 
Course contents 

on:Definition,  scope  &historical  perspective  of  

etogenesis  – Spermatogenesis, OogenesisFertilization 

of fertilization. Different types of eggs on the basis of 

Early embryonic development                                                               Cleavage: 

echanism Blastulation: Process, types &mechanism 

lation:   Morphogenetic   movements–   epiboly,   emboly,   extension,   

ation&differentiationofprimarygermlayers,FateMapsin 

tion                                                                   (Differentiation: 

ation- the epigenetic landscape: a model of 

inationanddifferentiation,controlofdifferentiationatthelevelofgenome,transcription 

translation level Concept of embryonic induction: Primary, secondary 

bryonic induction, Neural induction and induction of vertebrate lens

Organogenesis                                                                                        
Neurulation,notogenesis,developmentofvertebrateeye.Fateofdifferentprimaryger

entofbehaviour:constancy&plasticity,Extraembryonicmembranes,pla

Total Hours

Experiment 
Identification of developmental stages ofchick and frog embryo using per

porary stained mount of chick embryo 

ental stages of Anopheles. 

Study of the developmental stages ofDrosophilafrom stock culture/ photographs.

y ofdifferent types of placenta. 

Gilbert, S. F. (2006). Developmental Biology, VIII Edition, Sinauer 
Publishers,Sunderland,Massachusetts,USA. 

Balinsky, B.I. (2008). An introduction to Embryology, International Tho

Kalthoff, (2000). Analysis of Biological Development, II Edition, McGraw

Teaching 

Hours 

al  perspective  of  

atogenesis, OogenesisFertilization - 

of fertilization. Different types of eggs on the basis of 
10 

Cleavage: 

echanism 

20 

erentiation: 

e,transcription 

ary, secondary 

nd induction of vertebrate lens 

20 

arygermlayers 
mbranes,placentain 

10 

Total Hours 60 

bryo using permanent 

rom stock culture/ photographs. 

International Thomson 

cGraw-Hill 


