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KANNURAVTUNIVERSITY

(Abstract)
MSc Biotechnology Programme (CBCSS) - Open Elective Course included and Credit of Elective
Courses reduced from 3 to 2 in the third semester- Modified Scheme and Syllabus implemented in the
University Department - w.e.f.2O2L Admission - Orders issued.

ACADEMIC C SECTION
AcadlC4lL2615|2O2O Dared:29.L2.2O22

Read:-1. U.O. No. Acadlc4ll26l5l2020 dated t7.O2.2O21
2. Minutes of the meeting of the IQAC, held on 21.O7.2022
3. Minutes of the meeting of the Department Council, Dept of Biotechnology &
Microbiology dated 77 .1O.2022
4. Email from HoD, Dept. of Biotechnology & Microbiology daled 23.12.2022 forwarding
the modified Scheme and Syllabus

ORDER

1. As per paper read (1) above, the Scheme, Syllabus of MSc Biotechnology Programme (CBCSS)
was revised and implemented in the University Departmenl - w.e.f 2020 admission.
2. Meeting oI lnternal Quality Assurance Cell held on 27.07.2022 as per paper read (2) above,
resolved that all the Teaching Departments should offer Open Elective Courses, compulsorily in the
third semester.
3. As per paper read (3) above, the Department Council, Department of Biotechnology & Microbiology
resolved to opt one Elective with 2 Credits, and one Open Elective with 4 Credits from other
Department, in third semester and also to incorporate the following modifications in the syllabus
of MSc Biotechnology Programme (CBCSS) for implementation from 2021 admission onwards

1. Open Elective Course MSBTC03O01 -BASIC lN BIOTECHNOLOGY -
introduced in 3rd semester

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

4. As per paper read (4) above, the Head, Dept. of Biotechnology & Microbiology submitted the
modiJied Scheme and Syllabus of MSc Biotechnology Programme (CBCSS) for implementation with
effect from 2021 admisslon.
5. The Vice Chancellor after considerang 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
Biotechnology Programme (CBCSS) in the Department of Biotechnology & Microbiology, Dr. Janaki
Ammal Campus , Palayad as detailed in para (3) above, with effect from 2021 admission, and to
report to the Academic Council.
6.The modified Scheme & Syllabus of MSc Biotechnology Programme (CBCSS) implemented with
effect from 2021 admission are appended and uploaded in the University
Website.(www. kannuruniversity.ac.in).
7.The UO read (1) above stand modilied to this effect

Orders are issued accordingly.

sd/-
BALACHANDRAN V K

DEPUTY REGISTRAR (ACAD)
For REGISTRAR

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

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

'"'\1i,$ 
/ BY order

SEC.'ION OFFICER



KANNUR UNIVERSITY

DEPARTMENT OF BIOTECHNOLOGY AND MICROBIOLOGY

SCHEME AND SYLLABUS

MSc BIOTECHNOLOGY

2021 ADMISSION ONWARDS



Sche me and Syllabus ol'M.Sc. Biotechnology
ProgramUndertheChoiceBased

Credi tandSemestersystcmwitheffect from 202 1

Admission

Aboutthe Departm()nr

The Degrafimsnl o1' Biotechnology and Microbiology of Kannur
Universitlestablished in the year 2000 at Palayad, Thalassely offers M.Sc.,
Ph.D. andPost-
doctoralprogramsinllir,technologyandlVlicrobiology.TheDepaftment is a

Centre of Excellence in Biosciences, receiving
researchfi-r ndsfromslat(:,nationalandinternationalagencies.Our risionistoimpro
ve quality of lif: through research and molding ftLture scientists
andindivictualswhou,illbeaworkforceto rlake abettertomorro\r .

M.Sc.PRoGIIAM14IIS

M.Sc. Biotechnology - 12

SeatsM. Sc .Microbiolo 3y-1 2
Seats

ProgramrneSpecifir:O utcomes(PSOs) :

A post-gre duate studer t upon completion of the programme ir, expected
togainthe bllowingattr ibutes:
.To train students <lre wn from different disciplines at Post-Ciraduate

levelin frontier and rnultidisciplinary areas of Biotechnology io as to equip
themtobe -'uture scienti rts,teachersandentrepreneurs.
. Competonceforresealchandinnovation inB iotechnology.
o Gaining echnicalskil sforthebettermentofplanetEarth.
o Critical r hinking abil ity to review scientific literature as steJrpingstone

toresearch
r Gainconfidence forci reerchoice.
o Gain ability to wcrk independentll in choosing research topics as

wellasbeprrrt of teamw rrk.with collaborativeskills.
o Toattai rconfidence: nscientifi cconversationandwritingskill ;andkno

wing ethic al behavior.

DT.IRATII )NoFT}IE'ROGRAMM E



Thewholeprogram isdividedintofoursemesters (twoyears)

ELIGIBILITYFORADMISSION

Bachelor' sdegreeinanyoft hesubj ectssuchasB iotechnology/Microbiology/
Biochemistry/ Chemistry/ Zoologyl Botany/ Life Science
oranyothersubjectwithMicrobiologyiBiotechnologyasoneofthesubjectsofstud
yatdegreelevelwithnotlessthan50oZmarksinaggregate(excluding languages).
Those who are awaiting final year B.Sc. results alsocan apply but will have
to fulfi1 the eligibility criteria before the admission.Eligible relaxation in the
percentage of marks will be given to candidatesbelonging to SC and
ST.Reservation policies of the University/State arefollowed for admission.

AdmissionsarenotifiedinnationalnewspapersinvitingapplicationsfortheM.Scp
rogramme s(B iotechnologyandMicrobiology)oftheDepartment.

Allthe eiigible applicantsmustappear for a written entrance test. Durationof
the entrance test will be 120 minutes with 200 objective type multiplechoice
questions for 100 marks. Questions will be of undergraduate level.There will
be 25% negative marks for the wrong answers. A rank list will beprepared
based on the entrance test. The admission will be as per the rankinthe
listand reservation policy.

Thesub ectsandtheirwei ta esintheEntranceTestwillbeas ivenbelow.
Physics t0%

Chemistrw ts%

BotanyandZoology 2s%

Biotechnology,Microbiology,Biophysics,Bioche
mi stry,Molecularbiolo gyetc

50%

ADMISSIONPROCEDURE



MScCURRICULLTM

TheM. Scc urriculumof lothBiotechnologyandMicrobiologyclc selyfollowsthel
evelandextentasconc:ei redblhenationalcurriculadevelopmentcentersoflJGC/
DBT.The(lhoiceBased CreditSystem(Cl}CS) provides an opportunity for the
students to choose oourses from theprescribed courses conrl,rising core and
elective courses. The evaluation
ofthecours.eswillbettLrc ughgradingsysterrevaluationandcomputationoftheCu
mulativeC radePointAverage(CGPA)basedonstudent'sperfomranceininternal
and exterr alexaminations.

COURSES \NDCREIIII S

Definitior s

(i) 'Acade mic Programme' means the entire course of stud1, including
itsprogranrme structuro, details of the course, evaluation metlods etc. This
willbe can'ied out b1'tt aching and evahLation process in the p rent
departmer t /centreorjo intly under morethanonesuchDepartme ntl Centre

(ii)'Courie'meansisar ubjectthatispartofanAcademicProgram me

(iii) 'ProgrammeStr ucture'includesthelistofcourses(Core,I;lective,Ope
n Elective)that forrr.s rm Academic Programme which specifies
thesyllabus, credits, hcurs ofteaching, evaluation process and

examinationschemer;, the minimum credits required for successful

completio r of theprogr amme etc. prepared in conformity to L niversity
Ru les and eli gibil itycrr teriaforadmissiorr

(iv) 'Core Course' r( ans a course that a student admitted to a
particularprogramme rlust successfully complete compulsolil y to receive
the degreeandthatwhic rcannot besubstitutedby anyothercourse

(v)'ElectiveCourse' reansan
optionalcc ursetobes,:le ctedbyastudentoutofsuch coursesoffere d

inthesame crany othr:rl )epartment/Centre

(vi)'Open Elective' means an electrve course which is available
fromrecognized online resources like Swayam/ MOOCS or c,ffered by
otherdepatments with nthe frameworkof the subject.



(vi i)'Credit'isthevalueassignedto
acoursewhichindicatesthelevelofi nstruction; I lecture per week equals I

Credit, 3 hours practical class perweek equalsl credit.

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

(ix)' CGPA' isCumulativeGradePointsAveragecalculatedforallcoursescomp
leted by the students at the end of the programme. A formula
forconvertionofC GPAintopercentagemarks wi I lbegiveninthemarksheet.

A minimum of 80 credits are mandatory for the successful completion of
theprogramme.

Studentscanoptforoneelective(openelective)courserelevanttoB iotechnology
program from online sources approved by the University(Swayam
Platform or similar platforms) or other Departments duringsecond and
third semester. The choice of the student must be reported to theHead of the
Deparlment and approved by theDepartment Council.
Theminimumcreditspersemesteris I 6andthemaximumcreditspersemester
(core and elective inclusive) cannot cross 24. All students haveto
optfo requal numberofelectives ineachsemester.
If the student does not eam the required credits by not appearing for

theexam or due to other reasons, the course will have to be repeated along
withtheconcurrentsemesterofthenextbatch after theapproval by theDC.

PROJECTWORK

Students have totake up aresearchprojectof 5months duration in thefourth
semester for which they are encouraged to go to national
researchinstitutes.Thestudentsmayal so getopportunitytoundergo 1 -
2weekstraininginindustrial/researchinstitutionsinthefieldofappliedbiology.



EVALUATION

Themarks rorContinuor rsEvaluationandllndSemesterExaminal ionwillbeinther
atio40:60. A.llocatior: oi marksforeachcomponentundercontinuc usevaluationof
theorycou'ses shallbea sgivenbelow.

Contin uo LrsE valuat.io n: Theo Pa er 40Marks
ssignment Testpripers Seminar Total

8 16 16 40

Continuo usEvaluat.io n:Practical(40Marks)

Midsemester
tesVviva

Record

30 t0

EndSemesterExamin rtionPractical:(60Marks)

The teachr:r conductinl5 the practical examination will decide
thecomponentsof the exam

EndSeme sterExamin ltionTheory : Writtenexaminationfo16(tMarks

ATTENDANCE:

Theminim umattendam:erequiredforeachcourseinasemestershe llbe60% of the
total number ofclasse; conducted for the course. Only thost' whosecure the
minimum attendance r equirement in the semester will be allowedto register
for theEn<tSemester E>:amination.

TENURE

Astudentnrustcomplett:theentireprogranrwithinfouryearsfromlhedateofregistr

ation

Courseso fferedinthel4.ScBiotechnologyProgramme-Total credits80

Total

40



Semesterl

Courses: Core: 6(Theory:4,Practical:2)rElective:2Credits:

Co re: 1 6,Electiv e : 6,T otal:.22

sl.
No

CourseCode Titleofthec
ourse

Contacthours
/week

Marks Credits

L TI
S

P ESE CE Total

CoreCourses
I MSBTCOICOI Biochemistrv ). 60 40 100 J

2 MSBTCOICO2 CeneralMicr
obiology

J 2 60 40 100 J

J MSBTCOICO3 CellBiolosv -) 2 60 40 100 J

4 MSBTCOICO4 Genctics 2 60 40 100 J

5 MSBTCO I CO5 Practical
I(Bioch

emistryand
General

Microbiology

3+3 60 40 100 2

6 MSBTCOlCO6 Practical II
(CellBiology
andGenetics)

)-t-J 60 40 100 2

ElcctiveCou rscs
7 MSBTCOIEOl B iostatistics 3 2 60 40 100 J

I MSBTC(] IEO2 lnstrumentation J 2 60 40 100 )

Total credits 22

I

I

I

)

3



Semesterl I

Courses:Core:3(Theory: !,Practical:1),Elective:4(Stu

dents have to choose 4 el,:ctive courses from

5)Credits:('ore:8,Electiv,:: l2,Total:20

Cour seCode T tleofthec
ol rrse

Ir termediary
N etabolism

Pr acticallll(lnte
rr rediaryMetab
ol ism
ar dMolecularBi

H.rmanPhysiol
olty
ru dDevelopme

Contacth
rlurs/week

Mark;

CII Total

40 100

4(l 100

40

40

4{)

40

40

100

Cred its

J

J

100 )

100 J

100 J

100 J

100 J

-)

20

t.

MSEITC02CO8 Volecular
Bol

MSEiIC02C09

Corlcourses
MSEITCO2COT

N{SE;TCO2EO7

olc
Elec tivecourses {5
MSE,TCO2EO3 B ophysics

Ir rmunologl,

MSEITCO2EO5

nt alBiol
MSF;TC02E06 rodMicrobiFr

oi
E hics.
PrLtencyand

lr tellectualPro

40

Ri tS

Total cretlits

sl.
No.

9

l0

lt

t2

t4

t5

16

T/S P ESE

-) 2 60

-) ) 60

J+J 60

7 60
1 60

_1

J

2 60

) 60

-t

J

2. 60

I

I3 I MSE:TCO2EO4

I

I



Semesterlll

Courses: Core: 6 (Theory: 4, practical: 2), Elective:

2(students have to choose 2 out of4 available elective

courses)Credits : Core : 1 6,Ele ctiv e: 6.T otal: 22

s1.

No.
CourseCode Titleofthecourse Contacth

ours/week
Marks

L T/S P ESE CE Total
Corecourses

17 MSBTCO3CIO MicrobialTechnology J 2 60 40 100 -)
18 MSBTCO3CII Enzymology J 2 60 40 100 J
l9 MSBT'CO3C12 CellandTissue

Mani lation
J 2 60 40 100 -)

20 MSBTCO3CI3 Recombinant
DNATechnology

J 2 10 100 J

21 MSBTCO3C I4 PracticallV(Mi
crobialTechnol
ogyand
Enzymology)

3+3 60 40 r00 2

22 MSBTC03C 15 PracticalV(Cell
andTissue
Manipulationand
Recomhinant
DNAtechnology)

60 10 100 2

f, lectivecourses(l/4)
23 MSBTCO3EO8 Bioinfbrmatics 2 2 60 40 100 2
24 MSBTC()3EOg Biotechnology

inMedicine,
Health,Agricultur
eand
Environment

2 2 60 40 100 2

25 MSBTCO3E l O Virologr,
MycologyandParasi
tology

2 ). 60 40 100 2

26 MSBTCO3El l Environmental
Microbiology

2 2 60 40 100 2

2l 1 2 60 40 r00 4

Total credits

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

Credits

22

I

I

60

-t 
_r- t

Open elective



SemesterlV

Courses:Core: I Cred its:14

Coursr:Code 'itleolthecourse Nlar ks

(--o'e

MSBI'CO4C I6 I'roiect .+(

The continuous evahation of the project work shall br done by the
researchsupervisor based on the performance of the student in the lab. The
endsemester evaluatiolr consists of a presentation and a viva voce based on
theproject.

CL

sl.
No.

27

Contacth
ours/week
L T/S P ESE

5 25 60

Total
100 l6

Credits



SEMESTERI(TotalCreditsRequ ired:22)

MSBTCOlCOIB
IOCHEMISTRY

3CREDITS (,18 Hours)

CourseObjectives:
l. Understandstructureandfunctionofu iologicalmacromolecu les.

2. UnderstandChemicalchangestakingplaceinthe livingcells.
3. Understandtransportacrossbiologicalmembranes.
4. Understandtheroleof smallmolecules inthebiologicalsystem.

CourseOutcome:

Upon completion of this course, students will be able to explain and demonstrate
thestructure,functionanddispersaloft hebasicbu i ldi n gb locksofl i fe-
thechemicalcomponentsof living organisms

CourseContent
Modulel
Intoduction:Molecularlogicoflivingsystem,Biologicalmacromolecules.lmportanceofBioc
hemistry in contemporary medicine and its perspectives.
Membranes:Structureandfunctionsofdifferentmembranesandreasonsfortheircomposition.
Membranetransport:Passivetransport,co-transport,anti-
port,activetransport,secondaryactivetransport,Pumpsandchannelsandtheirsignificance,Me
mbraneproteins.

(10Hrs)

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

Fatty acids, Fats, Waxes, Phospholipids, Sphingolipids, Cerebrosides,
Gangliosides,Sterols,lipoproteins.Eicosanoids-
Formationofprostaglandins;prostacyclinandthromboxanefromunsaturatedfattyacids,Sapon
ifi cationnumber,acidnumberandiodinenumberof fats.

(l4Hrs)

ModuleIII
Proteins: Properties of peptides and proteins, Amino acids, their properties, and
theirclassification according to the polarity oftheir side chains and according to the acid-
baseproperties. Essential and non-essential amino acids. Structure of peptides and
proteins,their primary structure, structures of higher order and their meaning for the
function ofpeptidesand proteins. Protein-protein interaction.
Nucleic acids: Definition and classification, structure, function, physical and
chemicalproperties-Purinesandpyrimidines, basepairing, Hoogsteenbasepairing.



(l2Hrs)

ModulelV
Vitamins e nd minerals: chemistry, source and functions of water soluble and fat-
solublevitanins. Role of vitamins as cofactors. Source and functions of macroelements
andtrace ellments, Horm,rnes & Related Molecules: Chemistry, synttesis and functions
ofvarioushormones(Plant.LAnimal),pigments(Plant&Animal),Pheromonesandneurotrans
mitters

(l2Hrs)

REFERENICE
l. Lehninger'sPrincipleoIBiochemistry.NelsonLDandMMCox.
2. Biochemistry.Jeremy r4.BergJohnandTynroczkolubert Stryer.
3. Biochemistrywith(llirricalConelation.Thomas MDevlin.Wiley-Lis:
4. Biochemistry.Donald Voet,JudithGVoet,Oharlottewpratt.JohnWi lel
5. Biochemistry.Jeofliery Zubay.WmCBrorvnPub.
6. Biochemistry.Mathev,s CKand KE.vanHolde. BenjaminCumming Pub.

7. Biochemistry.Vol l&llDavidMetzler.



MSBTCOICO2GENERA
LMICROBIOLOGY

3Credits (.l8Hours)

Cou rseObjectives:

l. Studentswillbeabletoisolate andidentifybacteriaandfungi
2. Theywillbeabletocharacterizemicroorganisms
3. Studentswillacquiresuffi cientskillsto
anal ysesm icroorgani sm spresentinvarioussubstances
4. Studentswillgetskillstodobasicmicroscopic analysis

CourseOutcome:

OncompletionoftheGeneralMicrobiologycoursestudentswillgettheoretical
knowledgeandlaboratoryskillsto dobasicoperations inaMicrobiology Laboratory.

CourseContent:

MODULEI
Milestones in the history of Microbiology. Early discoveries and scientists. (12
Hrs)FiveKingdomsandWoese'sThreeDomainclassificationsofl ivingsystem.Bacterial.f
ungalandviral classifications.Bergey'sManual ofdeterminativebacteriology.
Laboratoryproceduresforidenti fi cationofbacteria.Molecularphy logen y.

MODULEII
Microbialmorphologyandcolony
characteristics.Microscopy:Brightfield,darkfield,fluorescent,phasecontrast,interference
. polarization andelectron microscopies.
Specimenpreparationandstaininginmicroscopy.
Growthcurve,Cultivationofbacteria,Culturemediaand methods, Storageand transport of
microbes (10 Hrs)

MODULEIII
U ltra-
structureofbacterialcells.Differencebetweenbacterialandfungalcells:Differentstainingpro
cedures andstudyo{bacterialandfungalmorphology. Cel[ wall,
cellmembrane and transport system, chromosome and extra chromosomal genetic
materials;flagella, pili, capsule, endospore. Virus, Structure and multiplication of Virus,
ViralDiseases-Emergingand re-emergingviral infections.FungalReproduction(l0Hrs)

MODULEIV
MicrobialnutritionandNulritional groupsofbacteria.Photo autotrophyandbacterial



photosynth,:sis, Chemoaurotrophy. Heterotrophic metabolism. Aerobic rnd
anaerobicre spiration (femrentation). Physical and chemical methods ol' sterilization.
Methods oliesting
antimicrobi alsubstances.
Drugresistanceofmicrobes.Genetical lyModifi edMicroorganisms.( I 6 ll r!,)

REFEREIiCF],
l. Micro'riology-Prescott
2. GenerrrlMicrobiolog.,-Stanier
3. FundamentalsofMicrcbiology -Frobischer
4. Principles ofMicrobi,rlogy- RonaldMAtlas
5. AntimicrobialDrugR rsistance,Bryan, LE(eds.)AcademicPress
6. Microbiology-BernarlD Davisetal,Harperlntemationaledition.
7. M icrobiologyConcep tsand ApplicationsPelzarJr. Chan. [.reic. McGraw-

Hill.[nc.Microbiol,rgy.
8. ZinsserM icrobiologl Prentice-

Halllntemational Ir c.ManualofMethodsforGeneralBacteriology. 3erhaldtPetal(eds.

)An,ericanSocietylbrMicrobiology
9. Textbook of Microbiology 9th

Edition,Ananthanarayan,Paniker.UniversitiesPress



MSBTCOlCO3CE
LLBIOLOGY

3Credits (48Hours)

CourseObjectives:
I. Understand the molecular nature and functioning ofthe cell components and

howtheyinteract with the extemal environment.
2. Understandthemolecularnatureofreplicationofthecell
3. Understandthe

consequencesarisingoutoferrorinreplicationincludingcancerandhowthecell
passesfromonephaseofrepl ication to thenext.

4. Understandhow acellrespondsto anextemalsignalandthemechanismsinvolved.

CourseOutcome:

Studentswill gainknowledgeaboutthe
complexitiesoft hecell.Theywi llbeabletogainadvanceknowledgeof

molecularcellmechanisms.

Cou rsecontent:

MODULEI
Generalorganizationofprokaryoticand eukaryoticcells.

D i fferentiationoft hecellsurface,ConstituentsoftheExtra-cel lularmatrix.

Celljunctions:tightjunctions,desmosomesandgapjunctions,cellcoat.Cell-celladhesion.

Cyoskeleton: microtubules, microfi laments and intermediate filaments (12

Hrs)MODULE II
Cellcommunication:generalprinciples,signaling pathways.

Cellular Organelles and Membrane Trafficking Endoplasmic reticulum, Golgi

complex,processingandtraffickingofuiomolecules,lysosomes,plantvacuoles,endocyosis,p

osttranslationalmodifi cation ofproteins(l 4Hrs)

MODULEIII

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

nucleosomes,higher order folding of chromatin. Structure of centrioles, structure of

mitotic

spindle,synaptonemalcomplex.Nucleolusinribosomesynthesis.Replicationoforokaryotic,e

ukaryotic DNA.Enzymesand proteins ofreplication. DNArepair.(10 Hrs)



MODULEIV

Cellcycle:t'hasesofcellcyr Ie.Cascadeofphosphorylationanddephosphor',lationassoc'ated

with cell cycle progress. Kinases, cyclins and related proteins and their role

incellcyclelegulation.Apo:tosis andlntroduction to Cancer biology. (12Hrs)

REFEREI;CE

Molecular('eltBiologytler aldKarp8mEdition Wiley20 I 5

MolecularEliologyofTheC ell Alberts 6'h Edition 2014 Garland
ScienceMo lecularCellBio ogylodish8sEdition.W.H.Freeman 20 I 6

GenesXI Benjami,r I ewin Jones and Bartlett Learning
20 I 4Molecutarlliologyofi heGeneWatsonTthE-ditionPearsonlndia20 I 7



MSBTCOlCO4
GENETICS

3Credits (48Hours)

Course0bjectives:
l. Understand the basic principles ofgenetics and heredity and Mendelian laws
ofinheritance
2. Understand chromosome theory ofinheritance, sex determination, linkage
andmapping.
3. Fami liarize withprokaryoticgenetransfermethods.
4. Understandextrachromosomal inheritance andpopulationgenetics

CourseOutcome
Completionofthecoursewouldfamiliarizethestudentwithcarriersofheridityandmechanismso
f inheritancein eukaryotes and prokaryotes.

CourseContent:

MODULEI

MendelandhiscontributiontoGenetics.Monohybridcrossesandprincipleofsegregation.

Dihybrid crosses and principle of independent assortment. Rediscovery ofMendel's

principles.Multiple alleles. Modification of dominancerelationships.

Geneinteractions.Essential and lethalgenes. Environmental impacton genes(l2hrs)

MODI]I,EII

Geneticlinkage.Chromosomalexchange.Geneticmaps.Tetradanalysis,Mitoticrecombinatio

n.Chromosomalandgenemutations.Mitosis&Meiosis.Chromosometheory

ofinheritance.Sex determination.Analysis of sex-linkedtraits inhumans.

(l2Hrs)

MODULEIII

Cellularbasisofdifferentiation,Gametogenesisandfenilization.Geneticbasisofcell



differentiat ion.Geneexpre ssioncontrol.OncogenesandtumoursuppressorgenesConjugation

in bacteria. Transfornrat on in bacteria. Transduction in bacteria. l,4apping ofgenesin

bacteria. V apping ofgene s inbacteriophages..(12Hrs)

MODI]LEIV

BacterialtriLnsposons.Euk ryoticTransposableelementsCyosomicinheritance,lnheritance

through mitochondria an< chloroplastsand their mapping. Genetic vari rtionin populations

and measuring. Hard1, - Weinberg Equilibrium. lnbreeding. Genet c Drift.Geneflow.

Naturalselection. Molecul arevolution.(l2Hrs)

REFEREIICE
l. GeneticsbyStrickJ )erger
2. Plantbreeding byll DSingh
3. Ate xtBookolCent ticsbyVeerBala Rastogi
4. GerreticsbyGar,Cnt:r,SimmonsandSnustad
5. GeireticsbyUrsula Goodenough
6. BasicGenetics.RorertF.WeaverlIedn.PhilipW.C.Bl995.
7. Anlirtroductionto ]eneticAnalysisGrilfithetal



MSBTCO1COS
PRACTICALI

BIOCHEMISTRYAND GENERALMICROBIOLOGY

2CREDITS ( 96Hours)

Biochemistry

l. Qualitativeanalysisofcarbohydrates.
2. Qualitativeanalysisofproteins.
3. Qualitativeanalysis oflipids.
4. Estimationofprotein.
5. Estimationofl ipids(cholesterol,phospholipids,triacylglycerols).
6. Estimationofcarbohydrates(glucose,fructose,lactose,starch).
7. Denaturationstudiesonproteins.
8. Estimationof lycopenefrom tomato.
9. Estimationofurea.
I 0. Estimationofu ricacid.
I I . Determinationofacid valuesoffat andoils.
I 2. Determinationofi odine numberoffatsandoil.
I 3. Extractionand estimationof totallipids fromseed.
I 4. Extractionoftotal nucleicacidsfromplanttissue.

I 5. PreparationofbuffersofiequiredpH.

I 6. Purifi cationofproteins usingdialysis.

I 7. Separationofaminoac idsusingpaperchromatography.

R"E,FERENCE

l. DavidPlummer,AnlntroductiontoPracticalBiochemistry,McGrawHill
2. HaroldVarley,PracticalClinicalBiochemistry,byCowenlockA.H.,CBS.
3. HansBisswanger,PracticalEnzymology.WileyVCH.
4. RobertEisenthal,EnzymeAssays:APracticalApproach,Oxford UniversityPress
5. Sadasivam&Manickam,BiochemicalMethods,NewAge Intemational
6. DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,

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

Sciencelnternational

Practical



Genera lMicrobiology

1. Microsc,rpy-structurearrdorganizationofcornpoundmicroscope
2. Steril iza.ionl'echnique ;

3. Staining simple,negati,'e,Gram's,capsular"spore,metachromaticGr
anule. Funl;al staining
4. Preparat on of media E inoculation, Isolation of organisms from
variousenv ronments.Seri rl Dilution
5. Groq.thcurveusingbree ls count,turbidimetry andCFU
6. Effectofi rH,temp,ox.rgt nandsal inityonbactcrialgrowthinliquidmedia.
7. Anaerob cculturingby I quidparaffi noverlayandpyrogallol.
8. Starvatic ninducedsporr lationofbacteria.
9. Efficienr ltestingofbact :riaprooffi lters andautoclave
10. Fungak ultureandspor rlation
l0.Antibiotic sen sitivit"te ;ts, BiochemicalTests foridentification of bacteria
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CELLBIOLOGYAND GENETICS

2CREDITS (96Hours)

CellBiology

l. CellFractionation:chloroplast:differentialcentrifugation.
2. CellFractionation:mitochondria:differentialcentrifugation.
3. Isolation ofDNA/RNAfrom liver/spleen.
4. Estimationofnucleicacidby spectrophotometric method.
5. EstimationofRNAbyorcinoltest.
6. EstimationofDNAbyDiphenylaminetest.
7. StudyofBarr Body(Buccalsmear).
8. PolyeneChromosome(Drosophi la).
9. Karyotyping.
I 0. Studyofstainingmethods.
I l. Determinationofmelting temperatureoiDNA.

I{EFEItEN(]E:

CellBiologyAlaboratory Handbook 3'dEdition
Elsevierlnc2006Cel landMolecularBiologyLabManualDavidATho
mpson2009

Genetics

Study ofmutationsbyAmestest.
Assayofantibioticsanddemonstrationofantibioticresistance
Bacterialtransformation.
Transduction.
Conjugation
Isolationofplasmids.
Mitosis
Meiosis
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3. ZinsserMicrobiologyPrentice-
Halllnternationallnc.ManualofMethodsforGeneralBacteriology.GerhaldtPetal(eds.)Ameri
canSocietyforMicrobiology.
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4. Hayes,W.,l994.Genetic sofBacteriaandtheirviruses.2ndEdn,CBSPubl shersandDistribut
ors,NewDe lhi
5. MethodsinMolecularB i, rlogyVol.28.ProtocolsforNucleicacidanalysis rynon-
radioactiveorobes. Edited ry IssacP. G.Human Press,


