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(Abstract)
MSc Microbiology Programme (CBCSS) - Open Elective Course included and Credit of Elective
Courses reduced from 3 to 2 in the third semester - Modified Scheme and Syllabus implemented in
the University Department - w.e.t.2O2! Admission - Orders issued.

Acad I c 4 I L26 L5 I 2o2O (l) Daled.29.L2.2022

Read:-1. U.O. No. AcadlC4ll2615l2020 dated t8.02.2O21
2. Minutes of the meeting of the IQAC, held on 27.O7.2022
3. Minutes of the meeting of the Department council, Dept of Biotechnology &
Microbiology dared 77 .Lo.2o22
4. Email from HoD, Dept. of Biotechnology & Microbiology dated 23.12.2022 forwarding
the modified Scheme and Syllabus

ORDER

1. As per paper read (1) above, the Scheme, Syllabus of MSc Microbiology Programme (CBCSS)
was revised and implemented in the University Department - w.e.f 2O2O admission.
2. Meeting of lnternal Quality Assurance Cell held on 27.07.2022 as per paper read (2) above,
resolved that all the Teaching Departments should ofier Open Elective Courses, compulsorily in the
third semester.
3. As per paper read (3) above, the Department Council, Department of Biotechnology & Microbiology
resolved to opt one Elective with 2 Credits, and one Open Elective with 4 Credits from other
Department, in third semester and also to incorporate the following modifications in the syllabus
of MSc Microbiology Programme (CBCSS) for implementation from 2021 admission onwards

1. Open Elective Course MSMBYo3Oo1-BASIC lN MICROBIOLOGY
introduced in 3rd semester

2. Credits of Elective Courses in third semester reduced from 3 to 2
keeping total credit as 80

4. As per paper read (4) above, the Head, Dept. of Biotechnology & Microbiology submitled the
modiiied Scheme and Syllabus of MSc Microbiology Programme (CBCSS) for implementation with
effect from 2021 admission.
5. The Vice Chancellor after considering the matter in detail and in exercise of the powers of the
Academic Council conferred under section 11 (1) Chapter lll of Kannur University Act 1996, accorded
sanction to implement the modified Scheme and Syllabus of
MSc Microbiology Programme (CBCSS) in the Department of Biotechnology & Microbiology, Dr.
Janakr Ammal Campus , Palayad as detailed in para (3) above, with effect from 2021 admission, and
to report to the Academic Council.
6.The modified Scheme & Syllabus of MSc Microbiology Programme (CBCSS) implemented with
effect from 2027 admission are appended and uploaded on the University
Website.(www. kannuruniversity.ac. in).
7.The UO read (1) above stand modified to this effect

Orders are issued accordingty.

sd/-
BALACHANDRAN V K

DEPUTY REGISTRAR (ACAD)
For REGISTRAR

To: 1.The Head, Department of Biotechnology & Microbiology
Dr. Janaki Ammal Campus, Palayad

Copy To: 1. The Examination Branch (through PA to CE).
2. PS to VC / PAto PVC / PAto R
3. DR / AR 1/ AR ll (Acad), EXCI, EPIV
4. The Web Manager (for uploading in the Website), Computer Programmer
5. SF / DF /FC

Forw\dffpBy order

SECTlgl( OFFICER

ACADEMIC C SECTION



KANNUR UNIVERSITY

DEPARTMENT OF BIOTECHNOLOGY AND MICROBIOLOGY

SCHEME AND SYLLABUS

MSc MICROBIOLOGY

2021 ADMISSION ONWARDS



Scl emeandSyllabusofM.Sc.Microbiology
Prollrammes Ul rder the Choice Based Credit and Sernester System

witheffectfro rn202 I Admission

AbouttheDepartrnr nt

The Department of Biotechnology and Microbiology of Kannur
Univers tyestablishe,l in the year 2000 at Palayad, Thalassrery offers M.Sc.,
Ph.D. andPost-
doctoralorogramsinEiotechnologyandMicrobiology.TheDel)artment is a
Centre of Excellence in Biosciences, receiving
research fundsfromsti rte,nationalandintemationalagencies.Or rrvisionistoirnpro
ve quality of life through resezLrch and molding future scientists
andindividualswhow llbeaworkforceto makeabettertomonolv.

M.Sc.PFIOGRANI M ES

M.Sc. Biotechnology - l2
SeatsM.S,c.Microbiol rgy- I 2

Seats

PROGR {MMESt'E CIFICOUTCO M ES(PSOS):

A post-gr aduate sttrdt nt upon complet ion of the programrn 3 is expected
togainlhe followingan ributes:

o Totrain studentsdrar rnfromdifferentdisciplinesatPost-Graduatelevelin
frontier and nrul .idisciplinary areas of Biotectr:rology and
Microbiologysoas :o equip themtobefuturescientist s,teachersand

entreprenours.
. Compet,rnceforresearchandinnovationinlliotechnology/Microbiology.
. Gainingtechnicalskil lsforthebettermentofplanetEarth.
r Critical thinking ability to review scientific literature as stepping stone

toresearch
o Gainconfi dence forcrreerchoice.
o Gain ability to wcrk independently in choosing research topics as

wellasbeprrrt of teamw rrkwithcollaborativeskills.
o ToattaLrconfi dencei nscientificconversationandwritingski ll:;andkno

wing ethicalbehaviour.

DURATIONOFTHE]'ROGRAM M E



Thewho leprogrammeisdividedintofoursemesters(twoyears )

EL IG TBILITYFORADM ISSION

Bachelor'sdegreeinanyofthesubj ectssuchasBiotechnology/Microbiology/
Biochemistry/ Chemistry/ Zoologyl Botany/Plant Sciences/Life Science or
any other subject with Microbiology/ Biotechnology as oneof the subjects of
study at degree level with not less than 5004 marks inaggregate (excluding
languages). Those who are awaiting final year B.Sc.results also can apply
but they have to fulfil the eligibility criteria before theadmission. Eligible
relaxation in the percentage of marks will be given
tocandidatesbelongingtoSCandST.ReservationpoliciesoftheUniversity/Statea
refollowed foradmission.

ADMISSIONPROCEDURE

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

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

pertheranki nthe I i standreservationpoli cy.
Thesub ectsandtheirwei esintheEntranceTestwillbeas venbelow.1a

MScCURRICULUM

TheM.SccurriculumofbothBiotechnologyandMicrobiologycloselyfollowsthel
evelandextentasconceivedbyhenationalcurriculadevelopmentcentersoflJcc/
DBT.TheChoiceBasedCreditSystem

Phvsics 10o/o

Chemistry t5%
BotanyandZoology 25%
Biotechnology,Microbiology,Biophysics,Bioche
mistry,Molecularbiologyetc s0% I



(CBCS) provides an opportunity for the students to choose courses from
thepresc ribed coursr s comprising core and elective cours€s. The evaluation
ofthecorLrseswillbtxhroughgradingsystemevaluationandcornputationoftheCu
mulativt:GradePoint, \verage(CGPA )basedonstudent'sperlb manceininternal
and externalexamina lions.

COURST SANDCRIiI)ITS

Definitions

(i) 'Academic Programme' means the entire course of study including
itsprogramme stru()tu re, details of the course, evaluation me hods etc. This
willbe carried out try leaching and evaluation process in the rarent
deparlme nt /centreorj rintly undermorethanonesuch Depanm ent/Centre

(ii)'Cou rse'meansisi LsubjectthatisparlofanAcademicPrograrnme

(iii) 'Programme Sr ructure' includes the list of courses (('ore,
Elective,{)pen Eleclire) that forms an,{cademic Programme which
specifies thesyllabus. :redits, hours of teaching, evaluation process and

examinat;onschemes, the minimum credits required for succr:ssful

completic,n of theprogramme etc. prepared in conformity to lJniversity
Rules, eli.;ibilitycriler aforadmission

(iv) 'Corc Course' m lans a course that a student admitted to a
particulaqrrogramme lnust successfu lly complete compulsori ly to receive

the degree andthatwhic hcannot besubstihrtedby anyothercours e

(v) 'Elect.ive Course' means an optional course to be selecterl by a

studentoul ofsuchcorLrs :sofferedin thesameoranyotherDepartnrent/Centre

(vi) 'Open Elective' nreans an elective course which is availeble

fromrecognizedonlineresourceslikeSwayam/lvlOOCS or off'ered by

otherdepartments withr ntheframeworkoft he subj ect.

(vii) 'Crrdit' is the v rlue assigned to a course which indicat:s the level

ofinstructi,rn; I hour o1'lecture per week equals I credit, 3 hotrrs practical

classperwt ekequals I cr:dit.

(viii) 'SGI'A' means Crade Point Average of the semester calculated

forindividual semester.



(ix) 'CGPA' is Cumulative Grade Points Average calculated for all
coursescompleted by the students at the end of the programme. A formula
forconversionofC GPA intopercentagemarkswi I lbegiveninthemarksheet.

Aminimumof80creditsaremandatoryforthesuccessfulcompletionoftheprograrnme.

Studentscanoptforoneelective(openelective)courserelevanttoB iotechnologyp
rogrammefromonlinesourcesapprovedbytheUniversity(SwayamPlatform
orsimilarplatforms)orotherDepartments during second and third semester.
The choice of the
studentmustbereportedtotheHeadoft h eDepartmentandapprovedbytheDepartm
ent Council. The minimum credits per semester is 16 and
themaximumcreditsper semester(coreandelectiveinclusive)cannotcross
24. Allstudentshavetooptforequalnumberofelectivesineachsemester.

Ifthestudentdoesnoteamtherequiredcreditsbynotappearingfortheexamorduet
ootherreasons,thecoursewil lhavetoberepeatedalongwiththe concurrent
semester of the next batch after the approval by the DC.PROJECTWORK

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

EVALUATION

ThemarksforContinuousEvaluationandEndSemesterExaminationwillbeinther
atio40:60.Allocationofmarksforeachcomponentundercontinuousevaluationoft
heorycourses shallbeasgivenbelow.

ContinuousEvaluation : Theo Pa e 40Marks

ContinuousEvaluation : Practical(4OMa rks)

Midsemester Record Total

Testpapers Seminar TotalAssignment

8 l6 l6 +0
I



test/viv:r
30 10 40

E n d Sen r este rE xa m nationPractica l: (60Marks)

The teacher conducting the practical examination will decide
thecomp onentsof the exam

EndSenr esterExa mi nationTheory : Writtenexaminationforti0MarksAT

TENDANCE:

The min mrun attend rnce required for each coursein a sem( ster shall be60%
of the total numbe' of classes conducted for the course. Only those
whosecu 'e the minir num attendance requirement in the lremester will be
al lowedtoregister firr theEndSemesterllxamination.

TENURE

A student has to cor rplete the entire program within four years from the

dateofregistration



Co ursesofferedintheM.Sc.Microbiology Programme-TotalcreditsS0

Semester

ICore:6(Theory:4Practical:2) Electives:2

Credits: Core:16 Electivel6 Total:22Credits

St,

No

Coursecode Titleofthecourse Contact hours
/week

Marks Credits
ESE CI: Total

Corecourse L T/S P

I MSMBYOI CO I Biochemistry -) 2 60 40 100 J

2 MSMBYOICO2 GeneralMicrobiology J 2 60 40 100 J

J MSMBYOICOS CellBiology J 2 60 40 r00 J

-+ MSMBYOICO4 Genetics J 2 60 40 100 J

) MSMBYOICO5 PracticallBiochemistr

v
&

GeneralMicrobiology

3+3 60 40 r00 2

6 MSMBYOIC06 Practicalll
Celt Biology

&Genetics

J 1--) 60 40 100 2

Electivecourses:2/2

7 MSMRYOIEOI Biostatistics J 2 60 40 100 J

8 MSMBYOIEO2 Instrumentation J 2 60 .10 100 J

Total Credits 1)

I

I I

I

Itt
I

tll I

I

I



Semesterll

Course;r:Core:3('Iheory:2,Practical:l) Electives:

4(Students have t.o choose 4 electivt: courses from

5)Credits:Core: 8, Jllective: 12,T otal=2O

Coursecode l'itlt ofthecourse

(1.:rr'cou rses

MSMI]Y02CO7 Sl,stt maticBacteriology

MSMBY02CO8 Irc,oc Microbiology

MSMBY()2C()9 Practicallll
S) st€ maticBacteriologyan

dFoo lMicrobiology
Elect ivecourses (4/5)

MSMBYT)2E03 Micr rbial Physiology

andM etabolism

MSMBY02EO4 lmmr nology

MSMBY()2805 Humr nPhysiologyandDe v

elopn entalBiology

Mc ler ularBiology
MSMBYC2EOT Eth ic! Patencvand IPR

otal credits

Virks
ES

E

60

60

60

60

6()

60

6()

SL

No

9

l0
1l

l2

t3

14

l6

hoursContact

/week

T/S PL

J 2

J 2

rf )

2

J 2

J 2

3 2

CE Total

Credits

.+0 r00 -)

40 100 ')

40 100 -)

.10 100 3

.10 r00 J

.+0 100 .,)

40 i00 -1

20

I I I

160 l40 | roo lr I

II

I

I

II

15 IMSMBYC2E06 |
312 I



SemesterIII

Core(Theory:4Practical:2) Electives:2

Credits: Core:16 Elective:6

Total :22CreditsStu dentshavetoch ooseTwo

ElectivesfromFour

SL

No

Coursecode Titleofthecourse Contacthours
/week

Marks Credits
ESE CF, Total

Corecourse L TI
S

P

t7 MSMBYO3CIO MicrobialTech
nology

J 2 60 40 r00 J

l8 MSMBYO3Cll Environmental
Microbiology

J 2

MSMBYO3CI2 DiagnosticandC li
nicalMicrobiolog
v

3 2 60 40 100 J

20 MSMBYO3C I3 Virology,
Mycology,Parasitology

J ) 60 J

2t MSMBYO3C I4 PracticallVM icrobialT
echnology

ironmental
AgriculturalMic
robiology

&Env
and

3+3 60 2

22 MSMBYO3CI5 PracticalVVirology,
Mycology,Protozoolog
y &Diagnostic

andCl
inicalMicrobiology

JIJ 60 40 100 2

Electivecou rse I /4

23 MSMBYO3EO8 Bioinlormatics 1 1 60 40 100 2

24 MSMBY03EO9 MarineMicrobio
logy

2 2 60 40 100 2

25 MSMBYO3EIO Recombinant
DNATechnology

) 2 60 ,10 100 2

26 MSMBYO3EII VeterinaryMicro
biology

2 2 60 40 t00 2

27 Open elective 2

Total credits 22
Students have to select one elective from the above list and one open elective from other
departments.

i

I
I

I

ltl I

I

l* l+o I 
roo l, I

tt

l'' I ttI tt
40 t00

I

I

l.'l'I

I

I

I

4

I I

I

I

60 140 Il00 14

I



Semestel IV -
ProjectCORE: I

C red its: 1t i

Co rrsecode Marks

CI

MIiMBYO4C I6 .l()

The continuous evaluation of the project work shall be done by the
researchr upervisor biLsed on the perf()rmance of the student in the lab. The
endsemeriterevaluaiio nincludespresentationandavivavocebas 3dontheproject.

sL.
No

27

theTitle of
course

hoursf ontact

/rveek ESE

Corecourse L T/S P

Project 25 60

l otal

Credits

r00 16

I I I I 16 *_-l



SEMESTERI(TotalCreditsReq uired :22)

MSMBYOI CO1 BIOCHEMISTR

Y

SCREDITS (.l8Hours)

Cou rseObjectives:
l. Understandstructureand functionofbiologicalmacromolecules.
2. UnderstandChemicalchangestakingplaceinthe livingcells.
3. Understandtransportacrossbiologicalmembranes.
4. Understandthe roleofsmall molecules inthebiologicalsystem.

Cou rseOutcome:

Upon completion of this course, students will be able to explain and demonstrate
thestructure,functionanddispersalofthebasicbuildingblocksofl ife-
thechem icalcomponentso f living organisms

Course
ContentModule
I
Introduction:Molecularlogicoflivingsystem,Biologicalmacromolecules.ImportanceofBioc
hemistry in contemporary medicine and its perspectives.
Membranes: Structureandlunctionsofdifferentmembranesandreasonsfortheircomposition.
Mem branetransport : Passi vetransport,co-transport,anti -
port,activetransport,secondaryactivetransport,Pumpsandchannelsandtheirsignificance,Me
mbraneproteins.

(10Hrs)

Modulell
Carbohydrates: Definition and classification, Structure, conformation and functions
ofmonosaccharides,disaccharides,polysaccharides.Starch,glycogen,dextrin,cellulose,amin
osugars, Glycoproteins, Glycolipids, Mucopolysaccharides.
Lipids:Definitionandclassification,structure,function,physicalandchemicalproperties

- Fatty acids, Fats, Waxes, Phospholipids, Sphingolipids, Cerebrosides,
Gan gliosides,Sterols,l ipoproteins.Eicosanoids-
Formationofprostaglandins;prostacyclinandthromboxanefromunsaturatedfattyacids,sapon
ifi cationnumber,acidnumberandiodinenumber offats.

(14Hrs)

ModuleIII
Proteins: 

. 
Properties of peptides and proteins, Amino acids, their properties, and

theirclassification according to the polarity oftheir side chains and u."o.ding to the acid-
baseproperties.Essentialandnon-essentialaminoacids,structureofpeptidesandpioteins,



theirprim arystructure,st 'ucturesofhigherorderandtheirmeaningforthefrnctionofpeptidesan
d prolein r. Protein-prot(,in interaction.
Nucleicar:ids:Definition andclassification,structure,function,physicala rdchemicalpropertie
s-Purinesrndpyrimidine ;,basepairing, Hoogsteen basepairing.

(12Hrs)

Modulel V

Vitamins and minerals: chemistry, source and functions of \^,at ir soluble and fat.
solublevilamins. Rolc c f vitamins as cofactors. Sourceand function s of macroelements
andtrace r:lements, Honrones & Related lvlolecules: Chemistry, synthesis and functions
ofuarioushormones(P lan t&Animal),pigments(Plant&Animal),Pheronronesandneurolrans
mitters

(12Hrs)

REFERE\CE

I . Lehninger: Princi rleof Biochemistry.NelsonLDandMM Cox.

2. Bir,chemistry.Jen myM.BergJohnandTymoczkoLubertStryer.

3. Bicchemistry,uithClinicalCorrelation.Thomas MDevlin.Wiley-Liss

4. Biochemistry.t)or aldVoet,JudithGVoet,Charlottew pratt.John V/iley

5. Biochemistry.Jeol frery Zubay.WmC BrownPub.

6. Biochemistry.Nlat lews CKandKE.van Holde.BenjaminCummingPub

7. Bio:hemistry.!ol &2DavidMetzler.



MSMBYOICO2GENERA

LMICROBIOLOGY

3Credits (48Hours)

CourseObjectives:

I . Studentswill beable toisolateandidentifu bacteriaand fungi
2. Theywi llbeabletocharacterizemicroorganisms
3. Studentswillacquiresufficientskillstoanalysesmicroorganismspresentinvarioussubst
ances
4. Studentswillgetskillstodobasicmicroscopic analysis

CourseOutcome:

Oncompletionoft heGeneralMicrobiologycoursestudentswillgettheoretical
knowledgeandlaboratoryskillsto dobasicoperationsinaMicrobiologyLaboratory.

Cou rseContent:

CourseContent:

MODULEI
MilestonesinthehistoryofMicrobiology.Earlydiscoveriesandscientists.
FiveKingdomsandWoese'sThreeDomainclassificationsoflivingsystem.Bacterial,funga
landviral classifi cations.Bergey'sManualofdeterminativebacteriology.
Laboratoryproceduresforidentificationofbacteria.Molecularphylogeny.(l2Hrs)

MODULEII
Microbial morphology and colony characteristics. Microscopy: Bright field. dark
field.fluorescent,phasecontrast,interference. polarization andelectron microscopies.
Specimenpreparationandstaininginmicroscopy.Growthcurve.Cultivationotbacteria,Cultu
remediaand methods, Storageand transport of microbes (10 Hrs)

MODULEIII
Ultra-
structureofbacterialcells.Differencebetweenbacterialandfungalcells:Differentstainingpro
cedures andstudyofbacterialandfungalmorphology. Cell wall,
cellmembrane and transport system, chromosome and extra chromosomal genetic
materials;flagella, pili, capsule. endospore. Virus, Structure and multiplication of Virus.
viralDiseases-Emergingandre-emergingviralinfections.FungalReproductionlr0ursy

MOI)T]LEIV



Microbial nutrition and Nutritional groups ofbacteria. Photo autotrophy and
bacterialphotosynthe';is Chemoautotrophy. Heterotrophic metabolisnr. Aerobic and
anaerobicrespiration (fermentation). Physical and chemical methods,rfsterilization.
Methods oftestirrg
antimicrc bial subslance i, Drug resistance o I microbes. Genetically
Mod itled \,licroorgan isn rs. (16 Hrs)

REFERINCE
l. Micr<,biology-Prescott
2. GeneralMicrobiolog y-Stanier
3. Fundlmentalsofmio obiology-Frobischer
4. PrinciplesofMicrobi >logy-RonaldMAtlas
5. AntimicrobialDrugResistance,Bryan. Lti(eds.)AcademicPress
6. Microbiology-BernalD Davisetal,Harperlnternationaledition.
7. Microbiologyconcel )tsandApplicationsPelzarJr.Chan.Kreic.McGr aw-

Hill,lnc.Microbi clogy.
8. Zinsse rMicrobiologl Prentice-

H rlllntemationa Inc.ManualofMethodsforGeneralBacteriology.GerhaldtPetal(ed
s..,AmericanSocietyforMicrobiology

9. Textbook of Microbiology 9th
E<l ition.Anantharrarayan,Paniker, Un iversitiesPress



MSMBYOICO3C

ELLBIOLOGY

3Credits (48 Hou rs)

Cou rseObjectives:
l. Understand the molecular nature and functioning ofthe cell components and

howtheyinteract with theexternal environment.
2. Understandthemolecularnatureofreplicationofthe cell
3. Understand the consequences arising out oferror in replication including cancer

andhowthecell passesfromonephaseofreplication to the next.
4. Understandhow acellrespondsto anexternalsignalandthe mechanismsinvolved.

Course Outcome :

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

Coursecontenl:
MODULEI
Ceneralorgan izationofprokaryoticandeu karyoticce I ls.

Differentiationofthecellsurface,ConstituentsoftheExtra-cellularmatrix.

Celljunctions:tightj unctions,desmosomesandgapj unctions,cellcoat.Cell-celladhesion

Cyoskeleton: microtubules, microfilaments and intermediate filaments (12

Hrs)MODULEII

Cellcommunication: generalprinciples,si gnaling pathways.

Cellular Organelles and Membrane Trafficking Endoplasmic reticulum, Golgi

complex,processingandtraffickingofbiomolecules,lysosomes,plantvacuoles,endocytosis,p

osttranslational modifi cation ofproteins(l4Hrs)

MODULEIII

Nucleus:Nuclear envelope, nuclear matrix. Organization of chromatin:

nucleosomes,higher order folding of chromatin. structure of centrioles, structure of
mitotic spindle,synaptonemalcomplex.Nucleolus in ribosome synthesis.



Replication of prokar rotic, eukaryotic DNA. Enzymes and prcteins of replication.

DNArepair.(10 Hrs)

MODUTEIV

Cellcycle:Phasesofcellc /cle.Cascadeofphosphorylationanddephosphc rylationassociated

with cell cycle prog'ess. Kinases, cyclins and related proteins and their role

incellcyclcregulation.Ap optosis and lntroduction to Cancer biology.(l2Hrs)

REFERINCE

MoleculalCetl BiologyG :raldKarpg'hEdition Wiley2020

Molecular BiologyofThe,Jell Atberts 6'h Edition 2014 Garland

ScienceM rlecularCellBi,rlogylodish8thEdi"nn.w.H.Freeman 201 6

GenesXl Benjanrin Lewin Jonesand

BartlettLe,rrnin920 I 4Mo lecutarBiologyoft heGeneWatsonTthEditionPe

arsonIndia20l T.Cell Biology A Laboratory llandbook 3'd Edition

Elsevier Inc 2006Celland Molecu larBiology LabManual

DavidATh rmpson2009



MSMBYOICO4GEN

ETICS

3Credits (48 Hours)

CourseObjectives:
l. Understand the basic principles ofgenetics and heredity and Mendelian laws
ofinheritance
2. Understand chromosome theory of inheritance, sex determination, Iinkage
andmapping.
3. Familiarizewith prokaryoticgenetransfermethods.
4. Understandextrachromosomalinheritance andpopulationgenetics

CourseOutcome
Completionofthecoursewouldfamiliarizethestudentwithcarriersofheridityandmechanismso
f inheritancein eukaryotes and prokaryotes.

CourseContent:
MODULEI

MendelandhiscontributiontoGenetics.Monohybridcrossesandprincipleofsegregation.

Dihybrid crosses and principle of independent assortment. Rediscovery

ofMendel'sprinciples.Multiple alleles.Modificationofdominance

relationships.Geneinteractions.Essential and lethalgenes. Environmental impact

ongenes(12 hrs)

MODT]LEII

ceneticlinkage.chromosomalexchange.Geneticmaps.Tetradanalysis,Mitoticrecombinatio

n.chromosomalandgenemutations,M itosis&Meiosis.Chromosometheoryofinheritance.sex

determination.Analysis ofsex-l inked traitsinhumans.

(l2Hrs)



MODUTEIII

Cellular basis of diffi;rentiation. Gametogenesis and fertilizatiorr. Genetic basis of

celldiffer,:ntiation.Cene :xpressioncontrol.Oncogenesandtumoursuppr essorgenesConjugat

ion in bar:teria. Transfb mation in bacteria. Transduction in bacteria Mapping ofgenesin

bacteria. N,lapping ol'geres inbacteriophages. (l2Hrs)

MODULEIV

Bacterialtransposons.)iukaryoticTransposableelementsCytosom icinie 'itance,lnheritancet

hroughmit ochondriaandr hloroplastsandtheirmapping.Geneticvariation in populations and

measuring. Hardy - 'Veinberg Equilibrium, Inbreeding. Genetic Drift.Geneflow.

Naturalsel :ction. Mok:cr larevolution.(l2Hrs)

REFERE]\CE
l. GeneticsbyStlck Berger
2. Plantbreeding by B D Singh
3. At,:xtBookof (ier eticsbyVeerBala Rastogi
4. GeneticsbyGardn:r,SimmonsandSnustad
5. GeneticsbyUrsuk Goodenough
6. Ba.,licGenetics.RcbertF.Weaverlledn.PhilipW.C.Bl995.
7. Anlntr,)duction togen:ticAnalysis Griffithetal



MSMBYOICOS
PRACTICALI

(BIOCHEMISTRY&GENERALMICROBIOLOGY

2CREDITS (96Hou rs)

Biochemistry

l. Qualitativeanalysisofcarbohydrates.

2. Qualitativeanalysisofproteins.

3. Qualitativeanalysisofl ipids.

4. Estimationofprotein

5. Estimationofl ipids(cholestero[,phospholipids,triacylglycerols).

6. Estimationofcarbohydrates(glucose.fructose,lactose,starch).

7. Denaturationstudieson proteins.

8. Estimation oflycopenefromtomato

9. Estimationofurea

I 0. Estimationofuricacid

I I . Determinationofacidvalues offat andoils

I 2. Determinationofi odine numberoffatsandoil

I 3. Extractionandestimationoftotallipidsfromseed

I 4. Extractionoftotalnucleicacidsfromplant tissue

I 5. Preparationofbuffers ofrequiredpH.

I 6. Purifi cationoforoteinsusing dialysis.

I T.Separationofaminoacidsusingpaper chromatography.

RI.]FF]RI],NCE

l. DavidPlummer,AnlntroductiontoPracticalBiochemistry,McGrawHill
2. HaroldVarley,Practical ClinicalBiochemistry,byGowenlockA.H.,CBS.
3. HansBisswanger.PracticalEnzymology.Wiley VCH.
4. RobertEisenthal,EnzymeAssays:APractical Approach,Oxford Universitypress
5. Sadasivam&Manickam,BiochemicalMethods,NewAge Intemational
6. DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,

JaypeeBrothers



7. SK. S awhney. Rand hir Singh, Introductory Practical Biochemistrv. Alpha
Sciencelnternationa

Generall{icrobiology

l. Micros,:opy-structurei Lndorganizationol'compoundmicroscope
2. SterilizirtionTechniqu,:s
3. Staininll:simple,negat ve,Gram's,capsul ar,spore,metachromaticCr
anule. Fur gal staining
4. Prepara.ion of media it inoculation, lsolation of organisms from
variousenr,ironments.Serial Dilution
5. Growth,ruryeusingbrer ds count,turbidimetry andCFU
6. Effect olpH. temp. oxygen and salinity on bacterial growth in
liquidmedia.
7. AnaeroL icculturingbyl quidparaffi noverlal,andpyrogallol.
8. Starvationinducedspor rlationofbacteria.
9. Effi cien,rytestingofbac eriaprooffi lters and autoclave
10. Fungal :ulture andspo ulation
I I . Antibicticsensitivityte sts,B iochemicalTestsforidentificationofbactelia

REFEREI,CE

Techniques in N'licrobiology: A Student Handbook I st Edition by John
M.Lammer(Author).lSBl.l- I 3 :978 -0132240 I I 6

Handbooko ffechniquesin Microbiology:ALaboratoryGuidetoMicrobesl'aperback-
lDecember 2007. by A.S. Karawa (Author), ItzI. K. Rai (Author), H.B.-l . Singh
(Author)Sci entilicPublish,:rs

BasicPractit al Microbic,lop;y-AManual. Societyfor
GeneralMicrobiology(SGl4).1SBN095368 3834.www.microbiologyonline.orl .uko



MSMBYOIC06
Practicalll

CELLBIOLOGYANDGENETICS

2CREDITS ( 96 Hours)

CellBiology

I . Cel lFractionation :chloroplast:diflerentialcentrifugation.
2. CellFractionation :mitochondria:differentialcentrifugation.
3. Isolation ofDNA/RNAfromliver/spleen.
4. Estimationofnucleicacid byspectrophotometric method.
5. EstimationofRNAbyOrcinoltest.
6. Estimationof DNAbyDiphenylaminetest.
7. Studyo{Barr Body(Buccalsmear).
8. PolyeneChromosome(Drosophila).
9. Karyotyping-
I 0. Studyofstainingmethods.
I I . Determination of melting temperature of

DNA.REFERENCE:

1. Cel lBiologyALaboratoryHandbook3'd EditionElsevier lnc2006
2- Cel landMolecularBiology LabManualDavidAThompson2009

Genetics

l. Studyof mutations byAmes test.

2.Assay of antibiotics and demonstration of antibiotic

resistance.3.Bacterialtransformation.

4.Transduction.5.Conj u

gation6.lsolation of

plasmids.T.Mitosis

S.Meiosis

REFERENCE
l.Cell and MolecularBiology Lab Manual DavidAThompson 2009.
2. MolecularCloning-ALaboratoryManuelSambrook,J.,Fritsch,E. F.andManiatis.T.



| 989.SecondEdition. C, rldSpring HarborLaboratoryPress.
l. Z insser M icrobiologyl 'rentice-
Halllnter rationallnc. Mi nualofMethodsfor(.ieneralBacteriology.Gerht ldtPetal(eds.)Ameri
canSocieryfor Microbiclogy.
4. Hayes.\V.. l994.Genel icsofBacteriaandtheirviruses.2ndEdn,CBSPuhlishersandDistribut
ors.New l)elhi
5. MethodsinMolecular[- iologyVol.28.ProtocolslorNucleicacidanall sisbynon-
radioactir eprobes.Ed ier lby IssacP. G.Human Press,

MSMI}YOIEOl

BIOSTATISTICS

3CREDITS J8Hours)

Cou rseOt,jectives:

I . Understrnddatatypesar rd datapresentations.
2. Understrndtheconcept ;ofaveragesanddispt:rsionofmeasurementvalu,:s
3. Understrndthe conceplofprobabi lityandprobabilitydistributions.
4. Understrndthemethodr,ftestingstatisticalhr,potheses.

Course()utcome:

Studentsshrrll beable to
l. Mallegraphicalldii grammaticrepresentationofgivenstatisticaldata.

2. CaL:ulatemeasure: of centraltendencies andmeasures of dispersi,tnof a given

seto fValues.

3. Explaindifferentpr)babilitydistributions.
4. Test hypothesisusir gnormal,studentst.chisquareandFdistributior s.

Courseconl ent:

Module I

Collection. classificatior and diagrammatic representation ol statistical data:

Variablesan I constants. Different types of numerical data. Collection .lf data. Sampling

techniques.ILandom sanrpl ng, Stratified randomsampling.Classification and tabulation of
data.frequency distribur:iorr.Graphical/diagrammatic representation of data: line charts.

Barcharts.Pie-chart, Histo! rams. frequency polygons, ogives. (12 Hrs)

Modulel I

Measuresofcentraltendencl:Arithmeticmean.Median,Mode,GeometricandHarmonic



mean.Measuresofdispersion : Ran ge, lnter-
quartilerange,VarianceandStandardDeviation,coeffi cient ofuariation.
Correlation and Regression: Relation betlveen two variables,scatter diagram, definitionof
correlations, Pearson's correlation coefficient, Spearman Rank conelation
coefflcient.Definition of regression: regression lines. Fitting lines using method of least
squares. (l4Hrs)

) lotlu lel I I

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

Mod uleIV

Normaldistributionandstatisticalinference:CentralL imitTheorem,Conceptolconfidence
interval: Estimation, confidence limit, level of significance, standard error.Statistical
hypotheses. Tesls of significance of means, difference between two means
andproportion.Student'st-distributionandtestingoftrypothesisforsmallsamples.Chi-square
distribution, Chi-squared tests for independence and tbr goodness of fit. F-
distributionandAnalysis of variance. (12 Hrs)
References:

l. PrinciplesofBiostatistics-PaganoM.&KimberleeG.DuxburyPress
2. ProbabilityandStatisticallnference- HoggR.V.TanisE.A.,Prentice Hall, NewJersey
3. ExperimentalDesignDataAnalysisforBiologists-

QuinnC.P.&KeoughM.J.CambridgeUniversityT Press
4. StatisticalMethodsinBiology-3'dedition,BaileyN.T.J.,CambridgeUniversityPress
5. Biostatisticalanalysis -4thedition,Zar,J.H.PearsonEducation.
6. FundamentalsofBiostatistics-

P.HanmanthRaoandK.Janardhan,l.K.lnternationalPublishing House, New Delhi.
7. lntroductiontoBiostatisticsandResearchMethods-

P.S.S.SundarRaoandJ.Richard,PHIleaming PltLtd, New Delhi.



MSMI}YOIEO2

INSTRUMENTATION
3CREDITS (48 Hours)

Cou rseO bj ectives :

I . Unders andbasicprinc ples andapplicationsof biomolecularseparatic ntechniques.

2. Undersr andbasicprinc plesandapplicationsofspectrophotometric,col rrimetricandradioac
tivitybase(lanalltical tecl rniques.

3. Understandspectrosco rictechniquesforcharacterizationofbiologicalnolecules.

4. Understandvariousana yticaltechniquesbasedonintermolecularintera:tions

CourseOutconre:

Studentsshall beable to
l. Explainworkingpr inciplesandapplicat ionsofbiomolecularsepara:iontechniques

suc l as c rromatography, electrophoresis, cen:rifugation and

densitygradientser Limentation.

2. Exp laintheprinc:ip esandapplicationsotbolorimetry,fluorometry. lamephotometry,r
adi<,immunoassay andautoradiography.

3. ExplaintheprinciplesandapplicationsofUV,lR,ORD,CD,NMR,E iR,Microwave,Ra
manandMass Spec lroscopy techniques.

4. Explain the principles and applications of Surface Pla:;mon Resonance.

IsotlrermalTitratior,Calorimetry,DifferentialScanningCalorimetr r,Atomicforcemic
rosc,rpy,ELISA an,l ion selectiveelectrodes.

Coursecontent:

Modulel:

Centrifugati rnanddensityg 'adientsedimentation:Basicprinciplesandapplications.Chromato

graphy:Blasi :principlesand rpplications,partitioncoefficientandrelativemt'bility,Typesofchr
i*utogrup6;",pupei,thin la1 er.sizeexclusion. ion exchange,affinity, GL(" HPLC' HPTLC'

ElectrJphori sis:' Basic principles and application'

Varioust.vpe;ofelectrophor,)sis,PAGE,specializedelectrophoresistechn iq res,Isoelectricfoc

using,Capillrrryelectrophor ;sis.lmmunoelectrot)horesis, PFGE.(14 Hrs)

Modulell:



Spectrophotometryandcolourimetry:Absorptionandemissionspectrum,Beer-Lambert law,
qualitative and quantitative spectrophotometric assays,
Fluorescenceandfluorometry.flamephotometry,RadioimmunoassayandAutoradiography.(
l0Hrs)

\Ioclulell|:

Spectroscopic techniques: Basic principles and biological applications of UV, lR,
ORD,CD, NMR, ESR, Microwave and Raman spectroscopies. Mass spectrometric
techn iques:various modes of ionization principles and applications. GCMS, LCMS,
MALDI. (l2Hrs)

Mod ulelV

Principles and applications of Surface Plasmon Resonance, Isothermal
TitrationCalorimetry,DifferentialScanningCalorimetry,Atomicforcemicroscopy,E
I-l SA,L ightscattering experiments.Ion selective electrodes andpH meter.(12Hrs)

REFERENCE
Physicalbiochemistry-DavidSeeshan
Chromatography-Brown D.R.,lvyPublishingHouse,Delhi.
Encyclopedia of Separation Technology - Ruthren D. M. (Ed), JohnWiley &
SonsExperimentalBiochem istry-
3rdedition,Swizer,R.L.&Garrity,L.F.W.H.Freeman&Company
FoundationsofSpectroscopy-Duckett,S.&Gilbert,B.,OxfordUniversityPress.



SEMT]STERII
(TotalCred itsRequired :20)

MSMTIYO2COTSYSTEM
ATICBACTERTOLOGY

3CREDITS

Cou rseObjectives:
. Tc rnaintain aninl :restin thestudyofls) stematicbacteriology.

(18 Hours)

Tostateandexplai rtheetiology,pathogenesis,laboratorydiagnosi ;andepidemiologyo

f rrrajor bacterial liseases ofhumans.

To liveaninsighto [currentantibacterialtherapyandrelateddrugres istance.

CourseOutcomes:

Up,rn the compktion of the paper. the students get acquairted with the ways

inu hich bactr:rir I pathogens are lransmitted to hunrarrs. its virulence,
pre,lisposingfacto sand diseasecontro t.

'fhe students w,ll rave an adequate knowledge to make appropr iate and effective -

ontlre job prof'essi,rnal decisions in cli nicalbacteriology.

CotIrsecorrtcnl:

Modulel

Morphologl and identification, pathogenesis. laboratorv diagnosis.

epidemiololly,prevention and control of': 'l'he Staphylococci and \treptococci .:

Neisseriae, Sporeforming Cram positive Bacilli Bacillus anlhracis, Clostridium;

non spore fi'rmingGrampositive Bacilli:Corynebacterium; (l3lJrs)

ModulelI

Morphology and it entification, pathogenesis. laborator) diagnosis'

epidemiology,prevention i nd control of Enteric Gram-negative rcds: Escherichia,

Enterobacte,Klebsiella.hoteus,shigella;SolmonellaPseudomonas,Vihro,Helicobac

ter.



He moph i lus, B or de t e ll a, B ruc e ll o, Y ersrn rc(l 5Hrs)M

oduleIII

Morphology and identification, pathogenesis, Iaboratory diagnosis,

epidemiology,preventionandcontrolofMycobacteriam, Spirochetes&otherspiralmicro

or ganisms:Tr e po n e m apo I I i dum, Le pto spi ra B o r re I i a e t c. (l2}Irs)

ModulelY

Morphology and identification, pathogenesis, laboratory diagnosis, prevention

andcontrol of Mycoplasmas & cell wall-defective bacteria; Rickettsiae and

Chlanydiae(8Hrs)

REFIiRITEN(]E

l. MedicalMicrobiology.Brooks GF.Butel JS,MorseSA. McGrawHill.

2. TextbookofMicrobiology.AnanthanarayananRandPanikerCKJ.OrientLongma

3. DiagnosticMicrobiology.ForbesBA,SahmDF,WeissfeldAS.MosbyElsevier.

4. Bergey'sManualoIDeterminativeBacteriology.HoltJG,KriegNR,SneathPHA,

StaleyJT, Williams ST. LippincottWilliams& Wilkins.

5. District

laboratorypracticeintropicalcountries.CheesbroughM.CambridgeUniversityPr

CSS.

6. ManualofClinicalMicrobiology.MurrayPR,

JoBaronE,PfallerMA,TenoverFC, YolkenRH. ASM Press.

t'l



MSMltY02C08FOO
DMICROBIOLOGY

3CRED ITS ( {8 Hours)

CourseO bjectives:
l. Tc give a genera knowledge on various factors affecting micrrbial spoilage

ofbod.
2. Tc give detailsd nformation on various strategies that can be i,dopted

fbr preservationol food.
3. To givedetai lecl kr rowledgeon variousmicrobiallyderived foodp oducts.
4. 'l'o give detailed information on regulatory mechanisms in mai rtaining quality

oflood.

CourseOr tcome:
l. Students will acqrrire theoretical knorvledge in analysis of micrcbial load in

foodandbeverage:
2. Students will be able to analyse food poisoning microorganism; in food

andbeverages
3. Stulents willbeab eformulatestrategiesforpreservation offoodar dbeverages.
4. Stu lentswillbeabl : todo quality checking in foodindustry

CourseContent:

MODULEI
Factors wt ich influence microbial groMh. survival and death in fbods, spores and
theirsignifir:ance, indicat:r microorganisms and microbiological r riteria. Microbial
spoilage olfoods: Factor; affecting food slmilage at different levels - intrinsic and
extrinsic far:tors.l6Hrs)

MODT]I,E I

Spoilage ol meat, poultr', and sea foods. nrilk and dairy products. f'ruits. vegetables
andgrains.P eservationmel hodsandpreservatives:physicalmethodsofpres jrvation,chem ical
preservative sandnaturalant imicrobialcompounds.biologicallybasedprese rvationsystem.
Problems associatedwitl'r p reservatives( 10II rs),

MODULEIII
Food ferm,rntations: fer nented dairy products, fermented vegetables, fermented
meat.poultrl and fish protlucts, traditional fermented foods, cocoa anc coffee" beer and

wine.Probio:icsand prebiotics (12Hrs).

MODULEIV
Food borne pathogens: Iood poisoning. inroxications like botulisn and aflatoxins.
Foodhygieneandcontrol. S ir gleCellProtein.HAtlCP.Moleculartechniquesin loodmicrobio lo
gy.Foodsecu rity.fbodsafetl andGMfoods(10Hrs).



References
I . Foodmicrobiology-AdamsMRand MossMO
2. FoodMicrobiology-FrazierWCandWesthoff
3. FoodMicrobiology(2ndEdfDoyleetal.
4. Basicfoodmicrobiology-BanwartGJ
5. DairyMicrobiology -RobinsonRK
6. ValorizationofFoodProcessingBy-
Products,FermentedFoodsandBeveragesSeries, (Ed) M
Chandrasekaran CRCPress

MSMBYO2COgP
RACTICALIII

SystematicBacterioloryandFoodM icrobiology

SYS'TE MAT]CBAC'TE RIOLOG Y

L Gramsstaining,acidfast staining,endosporestaining, Albert staining.

2. Phenotypiccharacterizationo{bacteria.

3. AntibioticsensitivityestbyKirby-Bauermethod.

4. IwitroantifungalsusceptibilitytestingofbacteriabyNCCLS:brothmacrodilution

and microdilution.

REFERENCE:

I . Districtlaboratorypracticeintropicalcountries.CheesbroughM.CambridgeUniversit

yPress.

2. ManualofClinicalMicrobiology.MurrayPR, JoBaron E, PfallerMA,

TenoverFC, YolkenRH.ASMPress

3. Bailey&Scott'sDiagnosticMicrobiology

4. MackieandMcCartneypracticalMedicalMicrobiology.

5. TextbookofDiagnosticMicrobiology(Mahon,TextbookofDiagnosticMicrobiology

)Publisher: Saunders;



FoodMic robiology

I . Isolatic nidentificatior andcharacterizationofbacteria andfungifromfi rodproducts

2. Impactc fheat.chemica i sandradiationonpreservation/shelfl ifeoffood

3. Detecti,rn/Estimation( fi ndicatormicroorganisms

4. Product ionofbread

5. Productionofuoghurt

6. Detecti<'nofcontami nar ingmicroorganismsinfoodbymolecularmethorls

Reference

l. LaboratoryManualoll'oodMicrobiology.NeelimaGarg,KLGarg&K.G.Muke
rji,lSBN: 9789180578r)1 (r. lKBooks
2. MicrobiologyPracticralllanual,l stEditionP,rperback- I 5Septemberl() I 8

byAmita-la n(Author),Jyo snaAgarwal(Author),VimalaVenkatesh(Auth,rr). Elsevier

3. L.aboratc r.,-' M anualF ur'I ood Microbiology{-lthed. )-RyW.C.Frazier:l' . I l.Marth randR.
Il. Deibel. Ji4inneapol is. N tinn. 554 I 5 : Burge:'sPublishing Co-

MSMB\'O2E()3
MICITO BIALPHYSIOLOGYANDMETABOLISN I

SCred its (48Hou rs)

Courseobjective

l. Understandthebasicphys ologicalcharachtersofmicroorganisms
2. U nderstarrdthebasic ntet rbolismofmicroorganisms

CourseoutcDme

Studentswillgainknowledg,:aboutthebasicsofphysiologicalandmetabolicp athu'aysofmicroo

rganlsms



Modulel

Nutritionalgroupsofbacteria,photoautotrophyandbacterialphotosynthesis,chemoautotrophy

,photoheterotrophy,chemoheterotrophy,heterotrophicmetabolism.Aerobicandanaerobicres
piration (fermentation).(6 Hrs)

ModuleII
Different trophic media lbr bacteria, fungi and algae, defined and undefined media,
basalmedia, differential media, maintenance media, transport media. Aerobic culturing
andanaerobicculturing methods. Environmental requirements of growth.

Microbial growth, spores and sporulation. Synchronous culture and continuous
culture.capsular materials, bacterial toxins. Pathogenesis and virulence. Lab methods for
testingbacterialvirulence.(15Hrs)

ModulellI
Glycolysis, citric acid cycle, Glyoxylate cycle, pentose phosphate pathway of
glucoseoxidation,Cluconeogenesis. glycogensynthesis. biosynthesisol polysaccharides.

Biosynthesisofsaturated.unsaturated,hydroxyandbranchedchainfattyacids.biosynthesisand
degradationofphospholipids,sterolbiosynthesis,conversionofcholesterolto other
importantmolecules, formation ofprostaglandins.(12Hrs)

ModuleIV
Pathwaysofaminoaciddegradation,uieacycle,biosynthesisofaminoacids-essentialandnon-
essentia[.
Denovobiosynthesisofpurineandpyrimidinenucleotides,catabolismandinterconversionofpu
rines and pyrimidines.(l 5Hrs)

References

I . Wolfgang K. Joklik (1995). Zinssers
HillCompanies. l294pp

2. JawertzMedicalMicrobiologybyLange

3. Microbiology-Prescott

4. CeneralMicrobiology -Stanier

5. FundamentalsofMicrobiology -Frobischer

6. PrinciplesofMicrobiology - RonaldMAtlas

7. GeneralMicrobiology,Greenwood

Microbiology. Mc Graw-



MSMI}Y02EO4I
MMUI{OLOGY

3 CRF,DITS (.l8Hours)

Cou rse( )bjectives:

l. Unders.andthecompor rents andfunctioning oftheimmunesystem.
2. Determinethedefi cien,:iesarisingoutof theimmunesystem.
3. Analyz,the overreacti )n oftheimmune system.
4. Undersr andthemethod;ofexploitingthespecificityoftheimmunesyslern fbrquantification,
diagnosis, and immunizalion protocols.

Courseor tcome:

l. Evaluatr:usefLlness cfi nmunologyattheapplicationlevel.
2. Applytheirknorvled geanddesignimmunological experiments

3Understardtheroleofimr runeresponsesin the settingofinfection(viralolbacterial).

Course

ContentMODII

LEI

History ol the Immun: system, Cells of the Immune system. lnnate immune

mechanisms,TLR,PRR,Pr rMPPhagocltosis,c lassicalandaltemativepath \.!aysofcomplemen

tactivation, regulation ar d functions of complement. Adaptive imrnunity: Properties

ofimmunogensandantigen ;.Pathways ofantigenprocessingand presentation.(l0Hours)

MODULE]I

Primary anrl secondar) llmphoid organs. structure and cellular orgattization. Structure

ofimmunog obulins. Anti.len binding site of antibody. Forces inroved in antigen -

antibodycor rplex formati tn. Receptors. co-receptors and CD antigen on B cells,

Generation ,rfreceptordivc.sity.Bcelldevelopmentinactivationanddiffererrtiation. (15 Hrs)

MODULEITI

T cell delelopment, acrivation and differentiation to helper, cltotoxic T cells.

Signaltransduction in B&f cell. Role of cytokines. Humoral and cltotoxic response,

MHCcompk xand MHC re ;triction.



Introduction to Immunology of infectious diseases, Hypersensitivity and immunology

oftransplantation, Immuno-

deliciencies,autoimmunity,immunesuppression,tolcrance.Tumorimmunology.(15 Hrs)

MODULEIV

Factorsgovemingimmunogenicity,haptensanditsapplications,epitopes,adjuvants.Principle

and applications ofAntigen-anti body interactions.

Agglutination, immunodifl'usion, immunoelectrophoresis, immunofluorescence, RIA

andELlSAandassaysforcytotoxic responses.MonoclonalAntibodies.Vaccines(8 Hrs)

REFERENCES

5.l.lmmunologyKuby20 l9EighthEditionl20l 9JenniPunt;SharonStranford;PatriciaJones;JudyO
wen Macmillan Learning Eighth Edition
2. ImmunobiologyJaneway20 I TgthEditionGarlandScience.

3. Essentiallmmunology.Roitt20l 7 I 3thEdition.WileyBlackwell



MSMTIY02EOs

HLIMANP TIYSIOLOGY&DEVELOPMENTALBIO -OGY

3CREDITS (48Hours)

Cou rse()bjectives:

Introductionabouthum an rhysiology,fam iliarizewiththehomeostaticme,:hanism.lntrod uctio

n ofelectr cal properties nssociated with the neurons and conduction of nerveimpulsc.

Introduction of plant developmental biology taking Arabidopr.is as the model

organism.introduction o animal developmental biology using Dros ophila as a model

organism.!itudl ofstenr ceII and its application

Cou rseOu tconres:

By under:;tanding nornral physiological aspects, pathological conditions can be

identifiedandunderstood.l)evelopmentalbiologyopensapathtounderstan,lthenormalorgano
genesis p'ocess. The theoretical aspects along with the genetic engineering

toolswillbehelpf'ul in tack ing the hereditary diseases.

Coursecor tent:

MODULE.I
lntroductiolrtohumanphysi ology,Homeostasis. Mechanismo{Homeostasi ;
Heart:Strucr ureandelectric rlactivity,Neuromuscu larjunction:Electricalpr operties.andion ic

fluxes. Stru,:ture ofneuror and synapse, Synaptic transmission, neurolri nsm ittersystems.

Endocrine svstem, Genera features and mechanism of action ofhormores,
S ignalingmechanismbl' ho rmones-[nsulin and Estrogen.(15 Hrs)

MODULE-II
Development of the Eukaryotic system; Sacchoromyces cerevi\ide as a model

organism:Lit'ecycle,cell,lif trentiationandmechanismfordeterminingcelh ype.mating,cell-

cellcommun ication.
(9Hrs)



MODULE-III
Plantdevelopment lrab i do p s i s t h al i an a-
asamodelorganism:Briefoutlineonmeristem,root shoot axis,
growthregu lators,homeoticselector gene(9 Hrs)

MODULE-IV
Introduction to animal developmental Biology. Drorcphila melanogaster as

model:Structureandorganizationofdrosophilagenome,Lifecycle,Techniquesforgeneti
canalysis,Geneticanalysis ofbody plan development inDrosophila.
Briel introduction to Stem Cell Biology: Embryonic, Adult and induced

PluripotentStem Cells. Use of stem cells in understanding development and
regenerative medicine.(l5Hrs)

R-E,FERENCtrS:

l. HumanPhysiology,Gu).ton

2. Physiology,Ganong

3. Physiology,BestandTaylor

4. DevelopmentalBiology-

. I I 
thEdition,scottF.Cilbert,MichaelJ.F.BarresiOxfordUniversity

5. MolecularDevelopmentalBiologyT.Subramoniam

6. AnalysisofBiologicalDevelopment,Kalthoff,McGraw-HillScience,NewDelhi,lndia

MSMBYO2EO6

MOLECULARBIOLOGY

3CREDTTS (,18 Hours)

Course0bjectives:
I . Understandtheorganizationolgenome.
2. Familiarizewithcellularprocesseslike transcriptionandtranslation
3. Study themethods to measurethelevel ofexpression oIRNAand protein.
4. Understandregulationof geneexpression

CourseOutcome:

Familiarizethestudent withthe mechanisms andcomponentsinvolved inexpressionof



genesinp'okaryoticande ukaryoticsystem s.

CourseContent:

MODULEI

The genome: Content, Mapping (l,inkage, Restriction c eavage,

Sequencirr g),Variations. RepetitiveandNon-

repetiti veriequences, Org,mal IeDNA-

Mitochonlrial and Chl,rroplast. Genome sequences and Gene nunrbers. Transcription

inProkary )tes -Biosynth:sis of RNA, Enzyrnatic machinery, Promotur selection and role

ofRNAPo ymeraseanrl arrcillary flactors. (l2tlrs)

MODULl'II

Transcriptronineukaryote s:RNApolymerases,Eukaryoticpromoterstruc ture,enhancereleme

ntsandtran;criptionfactor;,transcriptionallyactivechromatin,biosynthes isofribosomal,trans

ferandmes;engerRNAs. P rsttranscriptionalmodifications,transferandmr:ssenger RNAs,

antibiotic inhibitors of transcription. Gene silencing. (f2 Hrs)MODULE III
Protein sl,nthesis: Genetic code and gene protein relationshi;ls. nonsense and

missensemutationsandsup pressers,ribosomestructure(prokaryoticandeukaryotic)mRNAstr

ucture. polycistronic v/s monocistronic. specificity of aminoacyl tRNA

synthetases,pol)?eptidecl- ainelongationandtermination,factorsofprotein synthesis(pro&eu

karyotic) zLnd their rok, inhibitors of protein synthesis and thcir mechanism of

action,translationalregu lat ion,post-

translationalmodifi cation,biosynthesisofsecretoryproteins.( l2Hrs)

MODULEIV

Regulation of gene erpression, bacterial operons (lac, gal, ara. trp. hut, etc) and

viralmodels (T4 and T7), stringent and relaxed control, regulaticn in eukaryotes,

chromatinac tivityand gener egulation.Methods.measurementsofRNA

synthesisan(lproteinsynthe ;is,complementarysequenceanalysisbynucleicacidhybridization

includingsouthern blotting, isolation methods for eukaryotic mRNA. identification of

translationploducts (flurog:aphy, westem blotting). Genome sequencinl - chemical. Next

generationsequencing.(l2t [rs)



REFE,RENCF,

l. Lodish,H.,Baltimore,D.Berk,A.,Zipursky,S.L.Matsudaira,P.andDarnell.J. l995molecu

larCell Biology,3rded,WH.Freeman &Co.

2. Stent,C.S.andCalender,R.MolecularGenetics I 986.AnIntroductiveNarative,CBSPubli

shers and Distributors, NewDelhi.

3. Weaver,RE&Hedrick,PW. l985BasicGenetics,WMC.BrownPublishers.

4. Alberts,B.,Bray,D.Lewis,Julian,RaffnM.Roberts,K.and

J.D.Watson,J.D. l994.MolecularBiology oftheCell, 3rdedn, Garland Publishing lnc..

5. Hayes, W., l994.GeneticsofBacteriaandtheirviruses.2ndEdn,CBSPublishersandDistrib

utors, New Delhi.

6. GenesXllBenjaminLewin



MSMBY02EOT
ETHICS,PA' !ENCYandINTELLECTUALPROPT*, 

" 
O"rt?oroo, 

r,
Course0bjectives:

To unden;tand how pncious each life lbrms are, the risks asso( iated with altering

thegenetic makeup of ar organism and their ethical aspects. Importrrnce of maintaining

thebiosale .ymeasuresrvhilehandlingwithdangerousmicroorganism.lmp lrtanceofmaintain i

ng the gui(le lines while randling the rDNA products. The essential st:ps to befollorvedto
get an inv< ntionpatented.

CourseOutcome:

Importanct' of individull life forms, understanding biosafety l<vels, patents and

patentprocodures.

CourseContent:

MODULIiI

Ethicalaspectsolinterferin jinnaturalprocess.H iddendangersinalteringgeneticmake-
up.(3Hn)

MODULE;!

Patent, Objectives of Patent system and general requirement of Fatent law. Patent

office,PatentOfficePractic,:s,lnfringementprohlems,HarmonizationofPatentlaws.lnternatio
nal treaties on IPR, lnt:rnational convention for the protection of new varieties-
Strasbourgc:lnvention.LlP( )V convention. ( l5lIrs)

MODULT3

Patentabili y of micr(Forganism- Clainrs, characterization arrd repeatability,

Depositiono fCulturecollec ion.Legalprotectionplantsandanimals,Transfe rofTechnologl'.7
RIPS,FDA.(15 Hrs)

MODULE{

Biosafety.Dt finition,Ob.iec :ives,BiologicalContainment(BC)andPhysicalContainment
(PC). Bios,rfety levels. Biosafety levell. Biosafety level 2, Biosafety level
3.Biosafetylt'vel 4.The conr ainment laboratory design andfacilities.



GuidelinesforrDNAresearch,QualitycontrolofbiologicalsproducedbyrDNAtechnology.(
15Hrs)

REFRRENCE,
L Beir,F.K, Crespi, R.S and Straus J: 1982 Biotechnology and

patentprotection-Oxford andlBHPublishing Co. NewDelhi.
2. Chowdhary,N.KandAggarwalJ.C:Dunkal'sProposals[.Implicationsfor
India and thethird world.
3. Chowdhary, N. K and Aggarwal J. C: Dunkal's Proposals II. The
FinalAct.Signifi cance for IndiaandWorld trade.
4. Department of Biotechnology( 1990) Recombinant DNA

Safetyguidelines.Govt. ofl ndia, NewDelhi.
5. Krattinger,A.FLesser,WandMudgec:[mplementationof

B iosafetyRegu latoryMechanismsundertheB iod iversity
Convention.

6. Narayanaswami,K: 1994 Safety and regulatory arangements
inBiotechnology inSohaland Srivastava(eds)Environmentand Biotechnology.



THIRDS EMESTER

(' "otalCreditsRequ ired:22)MSBTC03CI 0
MICROBIALTECHNOLOGY

3CRIIDITS (.l8Hours)

Cou rseOhjectives:

l. 'lo impart kno',,.rlt dge on the importance of Microbial Bioproce ss

lor:omrnercial prr duction ofmetabol ires and biomass.
2. To givegeneral inl brmationaboutthe operationof<lifferent typesc f bioreactors.
3. Toiliveoveral I inft rmationaboutupstreamanddownstream proce: sin g.

4. Toirnpartknow led geindetailonvariousapplicationsofmicrobial t:chnology

CourseOutcome:
I. StuJents get thoor3tical and laboratorv skills in isolation and sc'eening

ofc,,mmerciall)'in pofiantmicroorganisms.
2. Ac<ruireknowledg,:onproduction of'valiousfermentedfood items.
3. Sturlentswillbeabl,)tooperatesmallfermenters.
4. Sturlentswillbeabl,:to formulatebio-

pro( essmediaforc( mmercialproductionof microbialmetabolites a nd biomass.
5. Therryrillbeableto,lopreservation ofinclustrially importantmicroorganisms

CourseCorrtent:

MODULE]
lntroductiorr to ferment rtion processes - range and componen s. Isolation and

screeningandpreservation( findustriallyimpoftitntmicrobes.Theimprovententofindustrialmi
croorgan isnrswithspecialrt ferencetoprimaryandsecondarymetaboliteove rproduction.Biore

actors-design and types (7 Hrs).
MODULEII
Bioprocesscontrr)linstrum( ntation.DevicesibrMonitoringvariablessuchal,.temperature,
aeration, agitation, pressure and pH. Biosensors in Bioprocess

monitoring.llioprocessnler ia-

formulation,rndirerilizatior ofmedia,sterilizationoffermenter,Agro-lndustry byproducts as

bioprocess rnedia. Develcpment of inoculurn. Upstream andDownstr :amprocessing(lS

Hrs)
MODULEITI
Kinetics of fermentation process, Transport phenomena in bioproc,:ss-Mass transfer

andHeat tra rsfer. Scale ut of bio- process. Cell Immobilization anc its applications.

SolidStateFe rmentationzlnc itsadvantages.Tray[]ermenters.Semi-SolidFermentation.



Downstreamprocessing offermentationproducts( l5Hrs)

MODULEIV
Microbial production of, Amino acids, Vitamins, Polysaccharides, Antibiotics,
vaccines,Enzymes,Biopesticides,Biocontrolagents,Biofertilizers.lndustrialalcohol,Biorem
ediation, Industrialwaste treatment -aerobic/anaerobicsystems.(8Hrs)

References
I . PrinciplesofFermentationTechnologybyPeterFStanbury,A.Wh ittaker,S.J,Hall
2. FermentationMicrobiologyandBiotechnologybyE,.M.TEl-Mansi.C.F.ABryce,

A.LDemain,A.R.Allman (Second Edn)
3. BioprocessengineeringprinciplesPaulineMDoran
4. Biotechnology-TheScienceandtheBusinessbyV.Moses&R.E.Capes.
5. ComprehensiveBiotechnologyEd.ByMurrayMono Young.
6. Biologicalfundamentals-BiotechnologyEd.ByH.J.Rehm andG.Reed.
7. FundamentalsofBiotechnologyEd.ByPaulPraveetal.
8. IndustrialMicrobiologybyPrescottandDunns.

MSMBYO2CI I

EnvironmentalandAgricu lturalMicrobiolog5r

3CREDITS (48 Hou rs)

Courseobjectives:

I . Tounderstandthediversityofbacteria,andarcheainEnvironmentandinAgriculture.
2. Tounderstandthe microbes and theirrolein watersources.
3. Tounderstandthediversityofmicrobesinplantmicrobeinteractions.
4. Tounderstandthe roleof microbeinwaste watermanagement

Course Outcome: Upon completion of this course. students will be able to
understandandexplaintheroleofmicrobediversityandfactorsthatareinvolvedAquatic,Agricul
tureandwaste management.

CourseContents:

Modulel

Microbialbehaviorinecosystems:Microbialbiodiversity,Microbialinteraction-Animal-

microbe,Plant-microbeandmicrobe-microbeinteractions.Endophyes,PlantMicrobiome,

Mycorrhiza, Biological Nitrogen fixers-Symbiotic and free living nitrogenfixers-

physiology and geneticsof nitrogen fixers, Phosphate solubilizers,



Pollution rndenvironmer rt,BiosensorsandBiologicalindicators,Wastew atermanagement

and sew,rge treatment BOD concepts. Solid waste managem( nt and landfilling,

Degradation of x:nobiotics, Microbes and bioremediation. Microbial

Biofilms: 'hysiology. \4r 'rphologyandBiochemistry ofmicrobial biofilrns(14hrs)

Modulell

Microbiology of soil Soil as habitat for microorganisnrs. Soil microflora,

Decompo:;itionof organi; matter - Soil as source of industrial strain:. Biodegradation of

recalcitrar ts b1'soilmir:ro bes.GeocyclesofC,N.S.P.ironandsulphurox idirtion.N2fixation.

Microbiol,rgyofwater:Microbialcommunitiesinaquaticenvironments.la.:torsaffectingmicro

bialpopulationinnaturalu aters,Airwaterintertace.MicrobialComosion.E acteriological

analysis ol drinking water. Water purification and various steps involved(l2 hrs)

ModuleIIl

Aerobiolo5:y: Microbial contamination ,rf air and sources rf contamination,

Microbialindicators oi air pollution, Enumeration of bacteria in air, ,\i sampling devices.

Airsanitation. Biological weapons, their regulation and precautions Effect of Air

Pollution o rplants andhur rans.

Microorgar isms in e (treme environments: Environmental Determinantsthose

GovernExtreme environnrents, Extremes ol' pH & temperature, sa inity, Hydrostatic

pressure.Nr trientlimita:ior r.(10 hrs)

ModuleIV

Biofertilizels, Microbiak ontrol of pestsafd diseases. Bt-toxin- mode of action

andapplications,GMcropsr nditsimportance.Productionofmicrobialbiol'ertilizers

cyanobacteria.Rhizobium,. \zotobacter,,Azospirillum,Phosphobacteriaar dVAM.Biopestic

ides, Microtres as a health food (SCP)- Spirulina and its production methods.Probiotics -

use of [-actobacilli and ]ifidobacterium- therapeutic and nutritional value,Microbial

enhanced o I recovery, Nlicrobial productiort of fuels. Microbial lerching oforesand

biomining. Iiiopolymers ard biosurfactants.



Recycli n gofl iqu idandsoildwastes-{omposting-Biogas-

B iodegradation.Bioremediation,Bioleaching,Xenobioticdegradation.M icrobialcorrosion-

Biofi Imsdegradation of petroleum produots. Microbes in mineral leaching and metal

concentration,Microbialenhanced oil recovery(12 hrs)

References:

l. BuckleyR.G.EnvironmentalMicrobiology. CBS;lstedition20l9

2. AnnetteBolger. EnvironmentalMicrobiology. OxfordBook Company20l0

3. EugeneL.Madsen.EnvironmentalMicrobiology:FromGenomestoBio

geochemistry.Wiley-Blackwell; I st edition

4. Campbell RE ( 1983) Microbial ecology (Blackwell Scientitic

Publications,Oxford; Boston) 2nd ed

5. Pandey,B.P.(2001)Plant Pathology: PathogenandPlant Disease.S.Chand &Co

6. Sharma,P.D.(20 l2)PlantPathology.Rastogipublication

7. Rangaswami,G.,Bagyaraj, D.J.(2007)Agricultural Microbiology2 ndedition

.PrenticeHall

MSMBYO3CI3
CLINICALANDDIAGNOSTICMICROBIOLOGY

3Credits (48Hrs)
CourseOtrjectives:
I . Toimpartknowledgeoninfectiousdiseasesanditdiagnosis
2. Understandthediseasescausedbymicroorganisms
3. Understandaboutthecollection,transport,processingofdifferent clinicalspecimens
4. Toimpartknowledgeincurrentdevelopmentindiagnosticm icrobiology
5. To giveknowled geaboutthepreventionandcontrolofi nfectiousdiseases.
Cou rseOutcome:
I . Studentsgettheoreticalandlaboratoryskillsindiagnosisofinfectiousdiseases
2. Studentswillacquireknowledgeincollection,transportandprocessingofclinicalspecimens
3. Studentswillbeableto diagnosethecausative agentofaninfectiousdisease.
4. Studentswillbeabletoworkin clinicalmicrobiologylabsand researchinstitutes
Modulel
Normalfl oraofltumanbody.
Epidemiology,Etiology,Pathogenesis,diseases,Laboratorydiagnosticproceduresand



prophylac ticmeasuresof thefollowinginfections
Respirato y tract inl:ctions: Upper respiratory tract- etiolrgy, transmission,
pathogen€ sis,epidemiclc gyand clinical features of thefollowing
Common cold, pharynl,itis and tonsillitis, otitis and sinusitis, actrte epiglottitis, oral
cavit"vinfe:tions, laryn git s anddiphtheria etc.

LowerresJriratorytract-rv roopingcough.bronchitis,RSVinfections,bactt rialpneumonia.
viral pneurronia, tuberct losis, cystic fibrosis. lung abscesses. Diagnol is ofrespiratorytract
infections.
Ulinarltractinfectionsan, lsexuall)transm itteddiseases
Bacterial. viral and ungal infections of urinary tract- etio ogy, pathogenesis,
transm issi,)n,cl inicalfeat ues, complications and diagnosis.
Etiology, transmissic'n, clinical features. and diagnosis of sexually transnritted
diseases(sy philis.gonorrh ea,chlamydialinfections,H IV,bacterialvagin it s,genitalherpes,pa
pil lomavi r -rs infections, r pportunistic STDs .:tc.)(12tlrs)
ModulelI
Gastrointerrtinal tract inf:ctions: Etiology. pathogenesis, clinical features and diagnosis
ofdiarrheal diseases (bacterial and viral). Helic'obacter pylori, tbod ['oisoning. parasites
intheCltra<t
Centralner',,oussysteminfcctions:infectionscausedbybacteria,virus,fung andprotozoa.v irale
ncephalitis brain abscr:ss :s,tetanus, botulism etc..
lnfections :rf the skin. err and eye : Etiology, transmission, diagno:,is and prevention.
(l4Hrs)

ModulelII
Pyrexiaofunknownorigin. )loodlnfections:Etiology,transmission,diagn<,sisandprevention.
and diagno:;is.
Organizaticn, design a'rd structure of a diagnostic Microl;ic logy Laboratory,
Biologicals rfety meas[rreri, specimen collection, storage, transportatio r. Quality control,
Moderntect niquesemploy :dinClinicalMicrob iologylaboratory.(l t hrs)

ModulelV
Nosocomia infections: epidemiology, bacterial and viral infections, diagnosis and

controlprog 'ammes,

Zoonoticin{:ction,Food,w, rterandairborneinfections.
Collection, ransport, proc )ssing and storage ofthe following clinical specimens

likeB lood,L rine,Pus,Sputt m,Swabs,Stool,Bodyfl uids,Vomits,CSF,Biop syspecimens,Sc

rapings(Skin,Eye,Hair,Nai l)(l lhrs)

REFERENCES
l. Med icalL.rbmanual Vt,nica.
2. Textbook, rf Microbiology-AnanthaNarayan&Jayaram Panicker

3. C I inicalarrdPathogeniclv icrobiology-Barbara.
4. Bai ley&Scott'sDiagnost icMicrobiology.
5. TextBookofMedical NIyt ology-JagadishChander.
6. Fundamer rtalsindiagnrst icMycology-F. Fissure



7. Medical Microbiology-Jawetz
8. Topleyand Wilson'sprincipleso{Bacteriology
9. Virology-Fields

MSMBYO3Cl4

VIROLOGY,MYCOLOGY&PARASITOLOGY(3CRtrDITS)

Cou rseObjectives:
r Toimpartdetailunderstandinginviraltaxonomy,viralreplicationandcultivationmetho

ds.

To describe various viral diseases of human importance, it's prevention,
laboratorydiagnosisand control with special emphasis on vaccines.

Toprovideadequateknowledgeaboutpathogenicmoldsandyeastscausingdiseasesto
humans.

Toenablestudentstounderstandthepathogenesis,clinicalpresentation,laboratorydiag
nosis,prevention/ control of various protozoandiseases.

To provide adequate knowledge about pathogenic fungusdiseases to humans
anditmanagement

Modulel:

Generalpropertiesoliirusesandbacteriophages:morphology,classification,replication,

cultivation,virus hostinteraction andlaboratorydiagnosis.(5Hrs)

ModulelI

Properties and infections of human viruses- Herpesviruses, Poxviruses,

Hepatitisviruses, Picornaviruses,, Arbo viral diseases, Rlrabdoviruses,

Orthomyxoviruses,Paramyxoviruses; Oncogenic viruses, HIV and other retro

viruses, miscellaneousDNAandRNAviruses.Antiviralchemotherapy,Interferons,

Viralvaccines(15Hrs)

Outcomes:

o Thestudentswill understandaboutcurrentandemerginghumanviraldiseases.

o Willacquiredwithknowledgeofvarioushumanparasitesanditsmanagement.



Modulel tI:

Fungaldiseasesof hunrar s:classificationand [ab diagnosis,

Study thc morphology pathogenesis and laboratory diagnosis ol the causative

agentsofsuperlicialandcr rtaneousmycoses,subcutaneousmycoses,syste nic/deepmyco

sesandop['ortunisticmyc rses.Pneumocystisjirorzcl.Mycotoxicoses,,\ntilungal agents

and its me chanism ol'acrion, antifungal susceptibility testing. (13Hrs)

Modulel\':

Classification of hirman parasites. Morphology, life cycle. pathogenesis.

laboratory,J iagnosis of important protozoans and helminthes ;. lntestinal and

hemoflage llates:tissue llagellates, cestodes, trematodes, nematorles.,laboratory

diagnosis of

parasiticdir;eases.Othersp,rrozoan s:Cryptosporidiumporvum,Toxoplasn. agondii.Antip

a r a.s i t i c a ge n t s (15 Hr s)

References

l. TextbookofMicrot,iology.AnanthanarayananRandPanikerCKJ.(trientLongma

2. PrinciplesofVirolo 3y.FlintSJ,Enquistt. W,KrugRM,RacanielloV t,SkalkaAM

ASI\'[ Press.

3. Med icatMycology. JagadishChandi r.Jaypeepublishers

4. MedicalMycology.DeyNC,GrueberHl.E, DeyTK.McGrau Jill.

5. Hun,anParasitolog'/.BogitshBJ,Carter(lE.OeltmannTN.Elsevier'

6. AnirqalParasitolog r.SmythJD.CambriclgeUniversityPress.

7. Diag nosticM icrobi,rtogy.ForbesBA.SahmDF,WeissfeldAS.Most'yElsevier'

8. Essentials of m:dical microbiology, Apurba Sankar

Sastri,'iandyaBhat.JaypeePublications

n



9. Text bookofmicrobiology,Dr.Prof.C.PBaveja,AryaPublications

I 0. Pan ikerstextbookofmedicalparasitology jaypeepublishers

MSMBYO3Cl4P
RACTICALIV

Microtlial Technology & Environmental
Microbiology(2Credits)96 Hours

NI ICROI}IALTT]CH NOLOG}

I . Straindevelopment

2. Determination of Dissolved oxygen

(DO)3.DeterminationofB iologicaloxygendem

and

4. Studyofi ndustriallyimpoffintYeastandMolds

5. ThefermenterandTypes

6. ProductionofEnzymesunderSubmergedFermentation(Upstream

andDownstreamprocessing)

7. Production ofEnzymes under Solid State Fermentation (Upstream

andDownstreamprocessing)

8. Productionofredwine andalcohol

9. Alcoholfermentationusing molasses

1 0. ProductionofMushrooms

REFERENCE:

1. Microbial Biotechnology-ALaboratory ManualforBacterial
SystemsAuthors:Das, Surajit, Dash, Hirak Ranjan.Springer
2. LaboratoryBioprocessTechnologyPaperback-l January2O I 3

byA.N. Shukla,Arjunpublishing house.
2. PracticalFermentationTechnology,BrianMcNeilandLindaMHarvey.Publisher:John
Wiley & Sonslnc



Ir viron mentalandA;giculturalMicrobiology

l. Studyofuarioust) pes of Micro-organismspresentin soil,waterarrdair
2. Isolationofbacter iafrom rootnodulesofdifferent legumes
3. Errrichmentof Az ttobacterand Rhizobiumas biofertilizersand tcstingits efficacy
4. Isolationofstarch Jegradersfromsoil.
5. Isolationof cellul rsedegraders fromsoil
6. ls<,lationof phosphatesolubilizers fromsoil.
7. Strrndaldqualitati veanalysisofuater.
8. Cc mparisonofmi,:roflorainBt-treated.ichemical pesticidetreate lsoils.
9. Extracellularenzl meactivitiesofmicroorganisms
I 0. Anylase,cellu los :,protease,lipase.phosphatase

REFERE\CE:

I . R.l"4.Atlas and R. Bartha (1998) Microbial Ecologl. rundamentals

andA pplications.Add ison Wesley Longman.lnc.
2. Bu:kle1,R G. Env ironmentalMicrobic'logy by. CBS
3. N.Sl.Subbarao.llit logicalNitrogenFixation
4. AlexanderandN4artin,MicrobiologyolSoil
5. SoilMicrobiology MarkCoyneThompson Learning
6. Iva rov. Environmental Microbiology for Engineers, Trylor &

Franc isI ixcl usive(Cbs)
7. Sperrcer.Environn entalMicrobiologyMethodsandProtocols,Spr nger
8. Ral rhMitchell..li-l )ongGu,EnvironmentalMicrobiology,wiley
9. IanJ-.Pepper.CharlesP. Gerba,TerryJ.(ientry,EnvironmentalMic 'obiology,



MSMBYO3Cl5
PRACTICALV

CLINTCALAND DIACNOS'I'IC M ICITOBIOLO(;Y

ANI)

VIROLOGY,MYCOLOGY&PARASITOLOGY

2CREDITS (96hou rs)

CLINICALAND DIACNOSTIC MICROBIOI,OGY

Studyof normal floraofhuman body
Isolation,characterizationand identificationofpathogensfromvariousclin icalspecimensStud
yofantibiotic sensitivity of common pathogens
Microbiological investi gationsonspecimenslike
- Urine,feces,purulentmaterial,CSF,blood,SputumandBody fl uids.
- B loodsmearforparasites.
- Fecesexami nation forparasites.
- Microbiologicalexaminationofspecimensforfungalelements
REFERENCES
I . MicrobiologyinclinicalPractice-Shannon.
2. Bailey&ScottsDiagnosticMicrobiology
3. Med icalLabmanual-Mon ica.

4. Koneman'scolouratlasandtextbookoldiagnosticmicrobiology-WinnWashington.C
5. DiagnosticMicrobiology-MahronC.R;GeorgeMunuselis
6. EssentialsOfDiagnosticMicrobiology-ShimeldLishAnn
7. Parasitology-K.D.Chatterj ee.

8. TextbookofParasito logy-C.K.JayaramPan icker.
9. TextbookofMedicalParasitology-SubhashChandraParija
I 0. MackieandMcCartneypracticalMedicalMicrobiology

VIROLOGY,MYCOLOGY& PROTOZOOLOGY

l. Embryonatedeggsfor cultivationofviruses

2. ELISA,Westernblotting

t



3. Stud rofpathogenic yeasts and molds

4. ln r itro antifrrngr susceptibility testing of yeasts by 'l'ICCLS:

b rothrnacrod ilu ionand microdilution

5. Identification ofegg; andcysts ofparasites

from:.toolsample:salinewetmount,iodinewet mount, sedimentatiorr and flotation

technique

6. Obselvationofpermi nentslidesofpathogenicprotozoans

REFEREIJCE:

l. District laboratorypracticeintropicalcountries.CheesbroughM.Camb "idgeUn iversit

yPress.

2. Manual,rfClinicalMicr rbiology.MunayPR, Jo Baron E, Pfaller MA,

TenoverF('. YolkenRH.ASMPress

3. Medical Parasitologl,. Jr ryaramPanicker,Jaypeepublications.

MSMBYO.sEOSBIOI
NFORMATICS

2Crr,dits (.18 Hours)

Cou rseObj ectiles:

L Get knou ledge about biological databases and understand sequence

alignementrrethods.

2. Understarrdmethodsinge nomicsandproteom ics.

3. Understandthemolecularlevel interactionsand molecularmodeling.

4. Understarrd the method rf structure-based drug design and gain ba-sic knowledge

ofsystemsbi,rlogv.

CourseOutlome:

Thestudents shall beableto



l. Accessdifferentbiologicaldatabases,retrieve proteinandnucleicacid sequences
andperformsequenceali gnment.

2. Explaindifferentmethodsusedingenomeandproteomeanalysis.

3. Explaindifferentmolecularinteractions,techniquesofmolecularmodeling,proteinstruc
tureprediction

4. Explain the method of structure-based drug design and basic concept of
systemsbiology.

C()urseContent:

Modulel

Biological databases and sequence alignments: Nucleic acid databases, Protein
databases(sequence, structure, classification), genome databases, specialized databases,
data format(FASTA, PDB), Data storage and retrieval. Pair-wise sequence alignment:
Global
andlocalalignment:methods,scoringmatrices(PAM,BLOSUM).Databasesearching:FASTA
andBLAST.Multiplesequencealignment:methods,toolsandapplications.Phylogenetic
analysis: type of phylogenetic trees, methods of its construction-distancebasedmethods
and character-based methods. (l3Hrs)

Mod ulel I

Genomics and proteomics: genome projects, Identification of sequence patterns.
motifsand profiles. gene prediction methods, Genome mapping, genome sequencing,
annotation.Comparativegenomics,Functionalgenomics-
ESTs,SAGE,DNAmicroanays,pharmacogenomics.An introduction to datascience.
Proteomics: 2D Gel Electrophoresis, MALDI, Tandem mass spectroscopy, peptide
massfingerprinting,Proteinmicroarrays,proteinexpressionanalysis,protein-
proteininteractions. (13Hrs)

Modulell I

StructuralbioinformaticsandMolecularmodelling:Structurevisualization.Structurecomparis
on, RMSD, Intra and inter-molecular interactions, Potential energy functions,Energy
minimization, local and global minima, Molecular Dynamics and Monte
Carlosimulations.Proteinstructureprediction:Secondaryandtertiarystructureprediction-
homologymodeling, ab initioprediction.(11 Hrs)

ModulelV



In silic,r clrug ,ie: ign: Drugs and drug targets. Computer aided drug
design:Liganddatabasies Molecular docking, virtual screening. lead compounds,
pharmacophore, QSAR ADME property plediction. An introductiorr to systems biology
and biololrical netwolks itsapplications in thedrug development.(11H:'s)

REFERE \CIiS

l. Bioinfbrmatics- F axevanisAD&Quellette BFF,JohnWiley&Sor s Inc.

2. Bioin tbrmatics-
Seque nceandGenom eanlysis,MountD\l ,ColdSpringHarbourLabo "atoryPress,NewYo
rk

3. Biointbrmatics-Abeg inner's guide by Jean-MichelClaverie, John V/iley&Sons.

4. Bioinlbrmatics-Metl ods and applications, Rastogi,S.C. Mendiratt.r. N. and Rastogi

P.Prer tice-Hallofl nd iaPrt. Ltd, New Delhi

5. Essent ialBioinfonna, ics-JinXiong,CambridgeUniversityPress

6. EvolutionarycomputrrtionsinBioinformatics
Fogel{tCorne,Morga nKafmanpublishers

7. Introdrrction to Bioin lormatics-Attwood & Parr.v-Smith, Pearson [.ducation

8. MedicrnalChemistrl. PatrickG,VivaBooksPvt Ltd.

9. Pharm;rcology&Pharrnacotherapeutics

Sataskar,Bhandakand :ainapur,PopuarPral<ashanMumbai

I 0. PrinciplesolMedicina Ichemistry -WillianrO&FoyeBI,WaverksPrt. Ltd

I l. Proteinlolding -CreightonTE(ed)WH Freeman &Co.

12. StructuralBioinformaticsby PhilipE.BoumeandHelgeWeissing,\Viley

I 3. Structu"eandMechani:minProtein science -FershtWHfreeman&Co

14. Fundanrentalconcepts,)fBioinfomatics-KraneD.EandRaymerM.[.., Pearson Education

I 5. Bioinformatics:Databr rsesandAlgorithms-

N.GautJram,NarosaPu rl ishingHouse,Nelr Delhi.



MSMBYO2EO9

MARINEMICROBIOLOGY

2CREDITS (48 Hours)

CourseOtljectives:

l. Tounderstand thediversity ofbacteria, andarcheainmarine environments.

2. Tounderstandtherolesof microbesinoceanprocesses.

3. Tounderstand themetabol ic diversityof microbesin marineenv ironments.

4. Tounderstandnaturalproductsoriginatedfrommicrobialsourcesinmarineenvironments.

Course Outcome: Upon completion of this course. students will be able to explain

anddemonslratethemicrobialdiversitv andfactorsthat areinvolvedin marineecosvstem.

Coursecontents:

Modulel

Marine environment - sea-benthic and littoral zone, salt pan, mangroves and

estuarinemicrobes, microbial loop - marine microbial community - planktons, bacteria,

fungi,protozoa. Methods of collection and estimation of marine microbes. Influence of

physical,chemicaland biologicalfactors on marinemicrobes.(12 hrs)

ModulelI

Microbiologyofwater:Microbialcommunitiesinaquaticenvironments,factorsaffectingmicro

bialpopulationinnaturalwaters,Airwaterinterface,MicrobialCorrosion,Bacteriological

analysis of drinking water. Water purification and various steps

involvedPathogenicmarinebacteria:pathogenichumanvirusesincoastalwaters.Publichealthr

isk.(I0 hrs)

ModuleIII

M icroorganismsresponsibleforbioluminescenceinmarineenvironment.Usesof



biolumint:scence. Mec ranism of quorurn sensing in Vibrio fischeri. Microbial

indicatorsof marine rollution and control, biofouling, bioconosion. biofilms,

biodegradation andbion:mediation of marine pollutants.Use of genetically engineered

microorgz nisms inbiode 3radation.(14 hrs)

Modulel\r

Marinenaturalproducts.b ioactivecompoundslrommarinemicroorganisnrs.marinebiosensor.

Biosurfaclants. biopolyn ers and novel enzylnes l'rom marine organisnrs. (l2hrs)

MSMBY03ElORECOMBIN
A}iT DNATECHNOLOGY

2CREDITS (48Hours)
CourseObjectives:

To familiarize with the advanced genetic engineering technicues. Appropriate

application<,f genetic engi reering technique fbr the massproduction of rrotein of interest.

Thetechnol('gybehind tran ;genic microorganisms, plants and animals,

Course0ut;omes:

Complete understanding tf genetic engineering tools such as RF Ll'. AFLP, RAPD,

PCR,DNAfinger printing r tc.

References

L ColinB.Munn.Marine Microbiology,Ecology&Applications.CRCPn:ss;3rdedition 2019

2. Oliviakesson.Marine l\ licrobiology:Ecology AndApplications. Korcs20l5

3. JohnPaul.MarineMicrobiology:Volume30(MethodsinMicrobiology.AcademicPress20

0l

4. "MolecrrlarMicrobialI cology".Ed.A.M.Osborn,C.J.Smith(2005)Tal,lor&FrancisGroup

- New York NY



CourseContent:
MOI)TII,EI

Historical events that led to the methods of recombinant DNA technology, Gene
cloning,Steps of gene cloning, enzymes involved in recombinant DNA technology-
Polymerases,Klenowfragment,Nucleases, Restrictionendonucleases,Ligases,Polynucleotid
ekinases,Terminal deoxynucleotidyl transferases,Alkal inephosphatases.(t 0Hrs)

MODULE2

Vectorsused inRecombinantDNAtechnology,Plasmids,Cosmids,Phagemids,Artificialchro
mosomes,Shuftlevectors,Viralvectors, Expressionvectors.Linkers,Adapters,Homopolymert
ailing.Transformation,Transfection,Transienttransfection,Selectablemarker geneto
identify thetransfer oigenes in cells. (l4Hrs)

MODULE 3

Preparation of Gene libraries, cDNA libraries. Expression libraries, Storage of
librariesandScreeningoflibraries,ScreeningbyDNA hybridization,Screeningbylmmunologi
calAssay,Screeningbyproteinactivity,ScreeningbyGeneticcomplementation,HybridArrest
Translationalsystems. (10Hrs)

MODULE4

R-F LP,AFLP,RAPDAnalysis,PCR,VarioustypesofPCRanditsapplications, Fluorescentin-
situhybridization, Chromosomemicro dissectionandmicroclon i n g

Geneticengineeringofanimalsandgenerationoftransgenicanimals. KnockoutTechnology
and Krock-in technology, Anti-sense RNA technology and its Application.(l4Hrs)

REFERENCES

l. Principles of gene manipulation- An lntroduction to Genetic Engineering. Old, RW

&Primrose,S.B- 1994 5thEdn. Blackwell Sci Pub.

2. MolecularCloning-AlaboratoryManuelSambrook,J.,Fritsch,E. F.and

Maniatis,T.l989..Second Edition. Cold Spring Harbor Laboratory Press.

3. Recombinant DNAtechnology-Concepts and Biomedical Applications Steinberg,

M.,Guyden, J., Calhann, D, Staiano- Coico, L.,Coico, R,1993. Ellice Horwood

PrenticeHall.

4. Recombinant DNA Watson, J. D., Gilman, M., Witkowski, J. and Zoller, M.

I 992.Second Edition. ScientificAmerican Books,WHFreeman & Co.



5. From(ienestoClones:IntroductiontoGent:-Winnacker, E.L.1987

1v 5\II.i\'02EI I

Veterina ry )vlic robiology
2CREI 'ITS ({tiHours)

Cou rseObjectives:
l.UnderstiLnd the impoftrmt bacteria, fungi and viruses ofveterinary
relevancei .Recognizethe microorganisms o1 veterinary importance
3.Understzrnd the bacterirr, fungi and viral pathogenesis ofveterinarl
importanc,:4.Understand' hecontrol measuresof veterinary diseases

CourceOu tcome:
After conrpleting the iourse, the students will be able to recognize the most
importantbacteria,fungiar rdvirusesofveterinaryrelevanceandwillbeabletoidentifyhem icroo
rganisman,l understantl tl e pathogenesis

Svllahus:

U nit | :lntrc ductionto\ile 'inaryM icrobiologl

Mi< robes as irfectious agents of Animals and Birc s. Host-pathogen
relationship. Bacte 'ialandfungal toxins-production and mode otiLction. (5H)

Unit2 :-Vetr:rinaryBact<:rir'logy

Stu(lies on AnimaliAvian Bacteria belonging to various femilies, and prion
agerrtsandpatho gcr resis, epidemiology. andcontrol-

Gra:nnegative-
aercbicrodsandt:occi,familyPseudomonadaceae,Legionellaceae.'leisseriaceae,and
genr rsBrucella. F ac rltativeanaerobicGram-negativerods,famill,-
Viblionaceae.Pastt urellaceae,Enterobacteriaceaeand othergener r
Crarn positive ,;occi, family Micrococaceae, endospore forming Gram
posi: iverodsandcor ci,lamilyBacillaceaegenusBacillus,Sporolact rbacillusandClost
ridit m.Spirochetes. FamilySpirochetaceaeandotherfamilieslikeSlririllaceae,corynef
orm bacteria. Dern atophil laceae,Streptomycetaceae.
Mycobacteria and Nocardia, family Actinomycetaceae. Atypical prokaryotes
suchasChlamydia.l'.ickettsiae,Mycoplasma,Acholeplasma,Spiroplasma,Anaeropla
smairndThermogrla: ma.
Regrrlarnon-
spor ngGrampos iti',erodssuchasListeriaandErysipelas.Anaerobic Gramnegativestra
i ght. :urvedandhr:l ir alrods,fami lyBacter"iodaceae



and genusBacteroidesandFusobacterium( I 5h)

Unit3 :VeterinaryMycology

Systematicstudyofanimalmycosessuchasaspergillosis.candidiasis.cryptococcosis,e
pizooticlymphangitis,mycetomas,sporotrichosis.histoplasmosis.blastomycosis.coc
cid ioidomycosis,haplomycosis,rhinosporidiosis,zygomycosis,mycoticabortion,my
coticmastitis,mycoticdermatitis,dermatophyoses, mycotoxicosis( I 0H)

Un it4: VeterinaryVirology

Studies on Animal/Avian viruses belonging to various families, and prion
agentsandpathogenesis, epidemiology, andcontrol-

Capripoxvirus, avipoxvirus, cowpox virus; bovine herpes viruses, equine
herpesviruses, infectious laryngotracheitis virus. Marek's disease virus,
pseudorabiesvirus, malignant cattarrh fever virus; infectious canine hepatitis virus,
egg dropsyndrome virus, inclusion body hepatitis, hydropericardium virus.
papillomatosis,canineparvoviruses, felinepanleucopenia virus.

Newcastlediseasevirus,caninedistempervirus,rinderpestvirus,PPRvirus;inlectiousb
ursaldiseasevirus;rotavirus,bluetonguevirus,Africanhorsesicknessvirus;rabies
r irus. ephemeral lever virus. bomavirus.

Infectiousbronchitisvirus,transmissiblegastroenteritisvirus;equ inearteritisv irus.equ
ineencephalomyelitisviruses;swinefevervirus,BVDVmucosaldisease virus; foot
and mouth disease virus, duck hepatitis virus; visna/maed ivirus, equine infectious
anemia virus, avian leucosis complex virus, Avian
fluVirus,bovineleukemiavirus,chickenanemiavirus;prions:scrapie.bovinespongifor
m encephalopathy, Immune response to viruses and viral vaccines.(l5h)

Refbrence
l. GlenSonderJ&KarenWPost.VeterinaryMicrobiology:BacterialandFungalAgentsof

Animal Diseases. Cold Spring Harbor Lab. Press.

2. WayneRobe(s,CordonR.Carter,andM.M.Chengappa,EssentialsofVeterinaryM icro
biology

3. FrankJ.Fenner,Peter A. Bachmann,E.PaulJ.Cibbs,VeterinaryVirology
4. B. K. Markey,Ann Cullinane,Marie Archambault, Finola Leonard.

DoresMaguire,C IinicalVeterinary Microbiology
5. YuanChungZee,VeterinaryMicrobiology
6. PrescotlM,HarleyJP& KlenDA.Microbiology.W. C.BrownPubl.
7. Tortora GJ, Funke BR & Case CL. Microbiology: An

Introduction.Benjamin/CumminsPubl
8. CarterJ&SaundersV. Virology:PrinciplesandApplications. I stEd.Wiley.



9. M urphyFA.G ibb s,EPJ,HolzmekM K&StuddertMJ.Veterinarv\/irology.3rdEd.Aca
de micPress.

I0. D, rddsWJ&Schu lzR.(Eds).VeterinaryVaccinesandDiagnostics. Vol.41(Advancesin
VrterinaryMedic ine)lstEd. Academ icPress.

ll. Lr vineMM.Kapr rJB,RappuoliR,Liu \4A&GoodMF.2004.New CenerationVaccine
s.l rd Ed.

1 2. M rrce l-
Dt kker.Pastoretl P,BlancouJ,VannierC&VerschuerenC.Vete ri raryVaccinology.El
se.,ier

I 3. Ve terinaryMicrolriology andMicrobialDiseasePaperback- lllur,trated
I 4. P. l.Quinn, B.K. lzlarkey, F.C. Leonard,P.FIarti gan, S.Fanni n g
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DETAILS OF OPEN ELECTIVE COURSE OFFERED DURING III SEMESTER IN TEACHING
DEPARTMENTS (2021 ADMISSTON)

Title ofthe Course BASICS IN MICROBIOLOGY
Code:MSMBY03O0l

Department of Biotechnology and Microbiology

Mode of Deliverv (online)

No. of Students t2

Perquisites/ lntended
students

(Student who have taken degree in lifesciences/Botany/Zooktgt/Environmental
sciences/Mole cular Biokryy

Syllabus: (Paste the course outcome, syllabus. References here)

4 Credits

Course Objectives:

(48 Hours)

I . Students should Understand the basics of microbiology.
2. They will be able to understand the general characters of Microorganlsms
3. Students will acquire sufficient knowledge to understand microorganisms present in various substances.

Course Outcome:

On completion of the Ceneral Microbiology course students will get theoretical knowledge and to do basic
operations in a Microbiology Laboratory.

Course Content:

MODULE I
Milestones in the history of Microbiology. Early discoveries and scientists. Bacterial, fungal and viral classifications.
Laboratory procedures for identification of bacteria. (12 IIrs)

MODULf, II
Microbial morphology and colony characteristics. Microscopy: Bright field, dark field. fluorescent, phase contrast,
interference, polarization and electron microscopies. Specimen preparation and staining in microscopy. Growth
curve, Cultivation ofbacteria. Culture media and methods, Storage and transport of microbes (10 Hrs)

L MODULE III
I Ul,ru-r*"rur. of bacterial cells. Difference between bacterial and fungal cells: Different staining procedures and

study of bacterial and lungal morphology. Cell wall, cell membrane and transport system, chromosome and extra
chromosomal genetic materials; flagella, pili, capsule, endospore. Virus, Structure. classifications and cultivation of
Virus. (10 Hrs)

MODULE IV
Microbial nutrition and Nutritional groups of bacteria. Physical and chernical methods of sterilization. Microbial
pathogenicity, Antigen, Antibodies, Immunity, Methods of testing antimicrobial substances.

(16 Hrs)

References
L Microbiology Concepts and Applications Pelzar Jr. Chan. Kreic. McGraw- Hill, lnc. Microbiology
2. ZinsserMicrobiology Prentice- Hall lntemational lnc. Manual of Methods for General Bacteriology
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Gerhaldt P et al (eds.) America r Society for Microbiology
3. Textbook of M crobiology 9th ldition, Ananthanaravan, Paniker, Universities Ptess
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