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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

REFEREI CE

Techniques in Nlicrobiology: A Student Handbook lst Edition by John
M.Lammer:(Author).lSBl J- I 3:978-0 I 32240 I I 6

HandbookofTechniquer;in Vlicrobiology:ALahoratoryGuidetoMicrobesl'aperback
lDecember 2007. by A.S. Karawa (Author)^ M. K. Rai (Author), H.8.1 . Singh
(Author)Sc entilicPublish )rs

BasicPractir:al M icrobiolo gy-AManual. Societyfor
GeneralMic robiotogy(SClvl).1SBN095368 38.14. www.microbiologyonline.org.uko



MSBTCOlCO6
Practicalll

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

REFERENCE
l.Celland MolecularBiologylab Manual DavidAThompson 2009.
2,MolecularCloning-
ALaboratoryManuelSambrook,J.,Fritsch,E. F.andManiatis,T.l989..Second Edition.
ColdSprin g HarborLaboratoryPress.
3. ZinsserMicrobiologyPrentice-
Halllnternationallnc.ManualofMethodsforGeneralBacteriology.GerhaldtPetal(eds.)Ameri
canSocietyforMicrobiology.

I

2
3

4
5

6
7
8



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,



l.
2.
,-

4.

MSBTCOIEOlB

IOSTATISTICS

3CREDITS (;l8Hours)

Cou rseOtrjectives:

Understanddatatypes anddatapresentations.
Understandthe conceptsofaveragesandd i spersionofmeasu rementval ues
Understandthe conceptofprobabil ityandprobabilitydistributions.
Understandthemethodoft estin gstatistical hypotheses.

CourseOutcome:

Studentsshal lbeableto
1. Makegraphical/diagrammaticrepresentationofgivenstatisticaldata.

2. Calculate measuresof centraltendencies andmeasuresof dispersionof a

givensetol!alues.

3. Explaindifferentprobabilitydistributions.
4. Testhypothesisusingnormal,students-t,chisquareandFdistributions.

Coursecontent:

Modu lel

Collection, classification and diagrammatic representation of statistical data:
Variablesand constants, Different types of numerical data, Collection of, data, Sampling
techniques,Random sampling. Stratified random sampling.Classification and tabulation of
data.frequency distribution.Graphical/diagrammatic representation of data: line charts,
Barcharts,Pie-chart, Histograms, frequency polygons, ogives. (12 hrs)

Nlodulell

Measuresofcentraltendency:Arithmeticmean,
Median,Mode,GeometricandHarmonicmean.Measuresofdispersion: Range,lnter-
quarti I eran ge,VarianceandStandardDeviation.coeffi cient ofvariati on.
CorelationandRegression:Relationberw-eentwovariables,scatterdiagram,definitionof
correlations, Pearson's correlation coefficient, Spearman Rank correlation
coefficient.Definition of regression: regression lines. Fitting lines using method of least
squares. (l4hrs

Modu lel I I

Probabilityandprobabilitydistributions:Permutationandcombination,rypesofevents.



Definitionc fprobabiliq .ar ditionandmultiplicationtheoremsofprobabilit .'. Probabilitydistri
butions: Bi romial, Poil;son and Normal distributions. Skewness and
Kurtosis:D,rfin itions.K.lrl )earsonscoefficient:;ofSkewnessandKurtosis.rnoments.(10hrs)

Modulel\'

Normaldistribut ionandsta' isticalinference:CentralLim itTheorem.Conceptofconfidence
interval: E;timation. c:onfidence limit, level of significance, standard error.Statistical
hypotheses Tests oI significance of rneans, difference betlr ssn two means
andproportion.Student'st- iistributionandtestingofhypothesisforsmallsarnples.Chi-square
distribution. Chi-squarerl tests flor independence and for goo,iness of fit. F-
distributionandAnalysir; o'variance. (12 hrs)

REFEREI CE:

l. Principleso Biostatistics-l aganoM.&KimberleeG.DuxburyPress
2. ProbabilityandStatisticallr ference-HoggR.V.'l anisE.A.,Prentice Hal[. N:wJersey
3. ExperimentalDesignDatarrnalysisforBiologists-

QuinnG.P.liKeoughM.J.( ambridgeUniversitvT Press

4. StatisticalV ethodsinBiolo gy-3'dedition,Bailey N.T.J.,CambridgeUn iver;ityPress
5. Biostatisticrlanalysis-4'he,iition,Zar,J.H.Pears,rnEducation.
6. FundamenlrlsofBiostatrstios-

P.HanmanthRaoandK.Jan, rdhan,l.K. Internati,rnalPublishingHouse, Ne.v Delhi.
7. IntroductiontoBiostatisticsandResearchMethods-

P.S.S.SundarRaoandJ.R.ichard,PHIleaming PrtLtd, New Delhi.



MSBTCOlEO2INS

TRUMENTATION
(3CREDITS) (,l8Hours)

CourseObjectives:

I . Understandbasicprinciplesandapplications ofbiomolecularseparationtechniques.

2. Understandbasicprinciplesandapplicationsofspectrophotometric,colorimetricandradioac
tivitybasedanalytical techniques.

3. Understandspectroscopictechniquesfor characterizationofbiologicalmolecules.

4. Understandvariousanalyticallechniquesbasedonintermolecularinteractions

CourseOutcome:

Studentsshall beable to
I . Explainworkingprinciplesandapplicationsofbiomolecularseparationtechniques

such as chromatography, electrophoresis, centrifugation and

densitygradientsedimentation.

2. Explaintheprinciplesandapplicationsofcolorimetry,fluorometry,flamephotometry,r
adioimmunoassay andautoradiography.

3. ExplaintheprinciplesandapplicationsofUV,lR,ORD,CDNMR,ESR,Microwave,Ra
man andMass spectroscopic techniques.

4. Explain the principles and applications of Surface Plasmon Resonance,

IsothermalTitrationCalorimetry,DifferentialScanningCalorimetry,Atomicforcemic
roscopy,EllSA and ion selectiveelectrodes.

CourseContent:

Modulel:

Centrilugationanddensitygradientsedimentation:Basicprinciplesandapplications.Chromato
graphy:Basicprinciplesandapplications,partitioncoefficientandrelativemobility,Typesofch
romatography:paper,thinlayer,sizeexclusion,ionexchange.affinity, GLC, HPLC, HPTLC.
Electrophoresis: Basic principles and application.
Varioustypesofelectrophoresis,PAGE,Specializedelectrophoresistechniques,lsoelectric



focusing, ( apillary electr rphoresis. Immunoclectrophoresis, PFGE. (1.1

hrs)ModuleII:

Spectrophc tometryanclco)ourimetry:Absorptionandemissionspectrum.Ereer-Lambert law.
qualitative an<l quantitative spectrophotomet ric assays.

Fluorescen:eandfluoromr try,flamephotometry,Radioimmunoassayand,\utoradiography.(
10hrs)

Modu IeIII :

Spectroscol)ic techniques Basic principles and biological applications rf UV. IR,
ORD,CD. I'IMR. ESR. M crowave and Raman spectroscopies. Mass spectrometric
techn iques:various modes of ionization principles and applications. (lC MS. LCMS,
MALDI. (l2hrs)

Modu leIV

Principles and application; ofSurface Plasmon Rsonance, Isothermal
TitrationCa lorimetry,Diffi:rentialScanningCalorimetry,Atomicforcenr ic roscopy,E
LISA,I-ightscattering erpcriments.Ion selectirre electrodes andpH meter'.(12 hrs)

REFERENCE
Physicalbiochemistry-[)ar idSeeshan
Chromatography-Brown [ ).R.,lvyPublishingHouse,Delhi.
Encyclopedia o1'Separation Technology - Ruthren D. M. (Ed), JohnS'iley &
SonsExperi rentalBiocher T istry-3rdedition.S',vitzer,R.L.&Garrity,L.
F. W. H. Freernan&Compar y
FoundationrrofSpectrosco;,y-Duckett,S.&Gilbert,B.,OxfordUniversitl,Pr ess.



SEMESTERII
(TotalCreditsRequired:20)

MSBTCO2COTINTERM
EDIARYMETABOLISM

3CREDITS (48Hours)

CourseObjectives:

l. Understandmetabolicpathways andenergyproduction incells.
2. Understandelectrontransportchainsandenergystorageinlivingsystem
3. Understandmetabolisms ofdifferentnutrientmolecules.
4. Understandtheproduction ofcomplexmacromolecules

Cou rseOutcome:

Upon completion of this course, students will be able to explain and demonstrate how
thechemical reactions in the metabolic pathways drive various biological processes in
cellsandorganisms,andhow alterationinthesepathwaysleadtobiologicalimpairments

Modulel
Bio-
energeticprinciple,activatedcarriersinmetabolismandimportanceofATP.Digestionandabsor
ptionofcarbohydrate,breakdownofPolysaccharidesanddisaccharides. Glycolysis and its
regulation, Entry ofother carbohydrates into glycolyicsequences, alcoholic fermentation,
Citric acid cycle and its regulation, Glyoxylate
cycle,Pentosephosphatepathwayanditsregulation.G lycogenesis,glycogenolysis,gluconeog
enesis, regulation ol pathways, disaccharide biosynthesis, role of
nucleosidebiphosphatesugarsincarbohydratebiosynthesisandinsugarinter-
conversion.Metabolismofstorageandstructuralpolysaccharides(bacterialandanimalcoatsPh
otosyntheticCO2fixation,Rubisco.MitochondrialandPhotosyntheticElectrontransport.Red
ucing equivalents, High energy molecules.

(l6Hrs)

Moduleli
Digestion and absorption lipids, Biosynthesis and oxidation of fatty
conjugatelipids, Biosynthesis and conversion of cholesterol to steroid
Metabol ism ofketonebodies

acids and
hormones,

(I0Hrs)

Modu leIiI
Digestion and absorption of protein. Protein degradation, role of
Ubiquitin,transamination,oxidativedeamination,ureacycle,Biosynthesisandde

gradationof



individuak minoacids.onr carbonm etabo li sm: IHF,SAM,enzymesandre 3ulationofaminoaci
d metabolir;m.

( l0IIrs)

ModuleIV
Function of nuclectides. sugar nucleotide complexes, purine ribonucleotide
metabolisnr;denovo svntresis (purines and pyrimidines) and its r:gulation, Salvage
pathway,
interconver sionofpurinear rdpyrimidineribonucleotides,catabolismofpurineandpyrimidine
nucleotides. deoxy ribonucleotides. regulation decxy nucleotide
metabolisn .biosynthesisc f nucleotidecoenzyrnes.lnte$ation of metabo Iism

(12Hrs)

REFF],RE,}ICE:
| . Biochemistry.Jererny M.Berg,JohnTymoczko& LubertStryer.
2. Biochemistryuith(llir ricalCorrelation.ThomasMDevlin.Wiley-Liss
3. Biochemistry.DonaldVoet,JudithCVoet..lohnWiley
4. Biochemistry.Jeol)iery Zubay.WmC BrownPub.
5. Biochemistry. LubertS trayr
6. Biochemistry.Mathev,sCK& vanHolde.BenjaminCumming pub.
7. Biochemistry.Vol. l& 2Metzler
8. Biochemistry.Harper's.
9. Lehninger'sPrincipleof Biochemistry.NelsonLD&MMCox.



MSBTC()2COSMOLECUL
ARBIOLOGY

(3CREDITS) ({8Hours)

CourseObjectives:
I . Understandtheorganizationofgenome.
2. Fam i liarizewithcel lularprocessesliketranscriptionandtranslation
3. Studythe methods to measurethe level of expression ofRNAand protein
4. Understandregulationof geneexpression

CourseOutcome:

Familiarize the student with the mechanisms and components involved in expression
ofgenesin prokaryoticandeukaryoticsystems.

CourseContent:

MODULEI

The genome: Content, Mapping (Linkage, Restriction cleavage,

Sequencing),Variations,Repetitive andNon-repetitive

sequences,OrganalleDNA-

Mitochondrial and Chloroplast. Genome sequences and Gene numbers. Transcription

inProkaryotes -Biosynthesis of RNA, Enzymatic machinery, Promoter selection and role

ofRNAPolymeraseand ancillary factors.

(12

Hrs)MODU

LEII

Transcription ineukaryotes:RNA

polymerases,Eukaryoticpromoterstructure,enhancerelementsandtranscriptionfactors,trans

criptionallyactivechromatin,biosynthesisofribosomal,transferandmessengerRNAs.Posttra

nscriptionalmodifications,transferandmessenger RNAs, antibiotic inhibitors of

transcription. Cene silencing.( 12 Hrs)MODULE III
Protein synthesis: Genetic code and gene protein relationships, nonsense and

missensemutationsandsuppressers,ribosomestructure(prokaryoticandeukaryotic)mRNAstr

ucture, polycistronic v/s monocistronic, specificity of aminoacyl IRNA

synthetases,polypeptidechainelongationandtermination,factorsofproteinsynthesis(pro&eu

karyotic) and their role, inhibitors of protein synthesis and their mechanism of

action,translationalregulation,post-translationalmodification,biosynthesisofsecretory



proteins.(1 2Hrs)

MODT]LEIV

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

viralmodel; (T4 and T7), stringent and relaxed control, regulation in eukaryotes,

chromatina ctivityandgene regulation. Methods,measurementsofRNA

synthesisar dproteinsynth,:sis,complementaryrequenceanalysisbynucleicacidhybridization

includings<,uthem blotting, isolation methods for eukaryotic mRN,,t, identiflcation oi

translationproducts(fl urography,westemblotting).Genomesequenci n g-

chemical.N extgenerationsequencing.(12Hrs)

REFEREIICE
l. I-od ish,tl.,Balti;-nore,D.Berk,A.,Zipursky,S.L.Matsudaira,P.and )arnell.J. l995mol

ecularCellBiology 3rded,WH.Freeman& Co.
2. Stert, G. S. and Cr.lender, R. Molecular Genetics 1986. An Introductive

Nan ative,CB SPub lishers and Distributors, NewDelhi.
3. Weirver,RE&Hedrck,PW.l985Basic(ienetics,WMC.BrownPublishers.
4. Albr:rts,B.,Bray.D.Lewis,Julian,RaffnM.Roberts,K.andJ.D.Watson.

J.D. 1994. Molecu arBiology oftheCell, 3rdedn,Garland Publishing Inc..
5. Hay:s,'l! ., l994.Ge neticsofElacteriaandtheirviruses.2ndEdn,CBS PublishersandDist

ribu ors, New Delt i.
6. Gen:sXllBenjarnirrLewin



MSBTC02CO9
PracticalIII

INTERMEDIARYMETABOLISMAND MOLECULAR BIOLOGY
2CREDITS (98Hours)

Intermedia ryMetabolism

I . Estimationof SGOTand SGPT
2. EstimationofALPANDACP
3. Estimationofcreatinine
4. Estimationof GCT
5. Estimationofglutathioneperoxidase
6. EstimationofBilirubin
7. Quantitativeanalysis ofAminoacids
8. DeterminationofSOD&Catalaseactivity
9. lsolationand estimationofprotein
10. CandN term inalanalysis ofpeptide
I I . Enzymaticestimationofglucoseinblood
I 2. EstimationofDNAbyDiphenylaminemethod
13. DeterminationofRNAbyOrcinol method
I 4. Quantitativeestimationof Sodium,Potassium andCalcium
I 5. Estimationofascorbicacidinlemon juice.

REFERENCE

1. DavidPlummer,An IntroductiontoPracticalBiochemistry,McGrawHill
2. HaroldVarley, PracticalClinicalBiochemistry,byGowenlockA.H.,CBS.
3. HansBisswanger,PracticalEnzymology.Wiley VCH.
4. RobertEisenthal,EnzymeAssays: APractical Approach,Oxford UniversityPress
5. Sadasivam&Manickam,Biochemical Methods,NewAge International
6. DM Vasudevan &Subir Kumar Das, Practical Textbook Of Biochemistry,

JaypeeBrothers
7. SK.Sawhney,RandhirSingh,IntroductoryPracticalBiochemistry.Alpha

Sciencelntemational

MolecularBiolory

I . Demonstration of electrophoresis usingDNAorProteins

2. lsolationofgenomic DNA.

3. Southemblotting.



REFERE]';CE

I . MolecularCloning-
ALaboratoryManuelSambroo !J.,Fritsch,E.F.andManiatis,T.l989..SecondEditior.Cold
SpringHarbo rLaboratoryP.es:

2.Celland l\ {olecu larB iolo gy l-ab Manual DavidAThompson 2009.

3.MethodsirMolecularll i( logyVol.28.ProtocolsforNucleicacidanalysisbynon-
radioactiveprobes. Editedl ry IssacP.G.Human Press,

4.

5

6.

7.

8.

IsolationofRNA.
Northemblotting.
We itemblotting.
I nv i trotran slat io n

Met aboliclabel in g rfproteinsandimmunoprecipitation.



MSBTCO2EO3BIOPH
YSICS

(3CREDITS ) ( 48Hours)

Cou rseObj ectives:

I . Understandthebasicprinciplesofflowofenergyandotherimportantbiophysicalproper
tiesin living system.

2. U nderstandthestructureandconformationbiologicalmacromolecu les.

3. Understandinter-molecularinteractionsinvolvingbiologicalmolecules.

4. Understandbiophysical techniquesusedfordeterminingmolecularstructures.

CourseOutcome:

Thestudentsshall beableto

l. Explainthebasicprinciplesofthermodynamics.kineticsandbiophysicalpropertieslikediffu
sion, osmosis,viscosity, surfacetension andadsorption.

2. Explainthestructureandconformationofbiologicalmolecu leslikeDNA.rRNAandprotein.

3. Explaintheinteractionsbetweenbiologicalmolecules.

4. Explainthetechniques likex-raycrystallography andNMRspectroscopy

Coursecontent:

Modulel

Thermodynamics: Lawsofthermodynamics,thermodynamicequilibrium.conceptofenthalpy,
entropy and free energy, free energy of ATP hydrolysis. Conservation of energyin living
systems. Entropy and Life, Coupled reactions. Chemical kinetics: rate. order
andmolecularity of reactions. Concepts and importance of following in biology:
Diffusion,Dialysis,Osmosis,Viscosity,Surfacetension,Adsorption.Detergentsandlormation
micelles.(12 hrs)

Modulel I

Basicprinciplesofnucleicacidstructure:Con lormationofnucleotidesanditsconstituents,doubl
ehelicalstructure,Watson-Crickmodel,Forcesstabi I izingdouble



helix,DNA polymorph ism :A,BandZDNA,
DNAsupercoiling.Seconcaryandtertiarystruclure of I-RNA, modifiec nucleotides in t-
RNA. Basic principles o'protein structure:N,lain chain and side chain torsion angles, cis
and trans peptides. (lltbular structures:primary, secondary, tertia'y and quatemary

structure of proteins, Ramachandran plot.Sructure of membrane proteins. Motifs and

domains in proteins: All r lpha helix motifs(helix-tum-helix and helir l,undles). all p sheet

motifs (p sandrvich, B br.rrel, Greek Keyopology and p propellers). u / B motifs (Tim
barrel, Rosrnan fbld, cr'p lrorseshoe). (14hrs)

ModulelIl

Protein folding: Forces stabilizing maclomolecular structures, ttrermodynamics of
proteinfold ng, driving f rrces. Protein fblding pathways, Molten globular structures.
Foldingacc -'ssory prot<:in;. lntermolecular interactions: Protein-Nuole cacid interactions:
DNAbindir g proteins.l-l- ,-H. Zn-finger and Leucine zipper motifs. 3xample. Histone-
DNAintera,;tion.Virus r;tnrcture.Ligand-receptor interactions. (12 hrs)

Motlu lel V

X-ray crystallography': tlrys1al11zation techniques, crystal symmetry, Bragg's law.
Datacollectron, Structure solution: outline of methods to solve phase problem.
Refinement
andvalidati<'nofstructures.llMRspectroscopy:Shieldingconstantandchenricalshift,spin-
spin splitting, couplin6, non-equivalent proton. Carbon-13 lrMR spectra of
protein.Nuc lear Overhaust reffect.(10 hrs)

REFERENCE
I . Biologice lthermodynan ics-DonaldT.Haynie,CambridgeUniversityPr:ss,Cambridge

2. Biopolynrers-A.G.Wals,rnandJ.BIackwell,AssociatedPress.

3. Essentiall;ofBiophysics .P.Narayanan,NewAge lntemationalpublisher s

4. IntroductiontoProtein Str ucture-C.Brandenand I. Tooz.,GarlandPress,l'JewYork

5. Principle:,ofProteinStrur ture-G.E.Schulz&R.H.Schirmer,SpringerVer lag,Berlin.

6. Principl*.ofNucleicAcirlStructure-W.Saen ger,

7. ProteinFc lding-Thomas E.Crei ghton(Ed).

8. Structureand Mechanisnrin ProteinScience-Alan Fersht



9. BiophysicalChemistry-Partl,lI,ll I-
CharlesR.CantorandPaulR.Schimmel,W.H.Freeman& Company, New York.



MSBTCO2EO4IM
MIINOI,OGY

3 CREDITS ({tiHcrurs)

Courseo )ject il es:

1. Understrindthe comFon ents andfu nctioni ng ofthe immunesystem.
2. Determirrethedefi cienc esarisingoutof theimmunesystem.
3. Ana ll zer heoverreacl ior oftheimmune systrm.
4. Understz ndthemethods )fexploitingthespec ificityoftheimmunesysten fbrquantilication.
diagnosis. ,rnd immunizat on protocols.

CourseOut comc:

I . Eval uate rsefulness c fir rmunologyattheapplicationlevel.
2. Applyl^eirknowledgcr nd designimmunological experiments

3UnderstanJthe roleofi rn r runeresponsesinthe setting ofinfection(viralor bacterial).

Course

ContentMODU

LEI

History of the lmmunr system, Cells of the Immune system. Innate immune

mechanismr;,TLR,PRR.Pr' MPPhagocytosis,c lassicalandaltemativepath,vaysofcompleme

ntactivation. regulation arld functions of complement. Adaptive imr-runity: Properties

ofimmunog,:nsandantigen: .Pathways ofantigenprocessingand presentation.( l0Hours)

MODULE]I

Primary ancl secondarv llmphoid organs. structure and cellular orgarrization, Structure

ofimmunoglobulins. Antirlen binding site ol antibody. Forces invo'ved in antigen -

antibodyconrplex formati rn. Receptors, co-receptors and CD antiqen on B cells,

Generation ofreceptordiveisity.Bcelldevelopmentinactivationanddifferentiation.( l5Hrs)

MODULEITI

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

SignaltransductioninB&Tc ell.Roleofcytokines.Humoralandcyotoxicresponse.MHC



complexand MHCrestriction.

Introduction to Immunology of infectious diseases, Hypersensitivity and immunology

oftransp lantation, Immuno-

deficiencies,autoimmunity,immunesuppression,tolerance.Tumorimmunology.(15 Hrs)

MODULEIV

Factorsgoverningimmunogenicity,haptensanditsapplications,epitopes,adjuvants.Principle

and applications ofAntigen-antibody interactions.

Agglutination, immunodiffusion, immunoelectrophoresis, immunofluorescence, RIA

andEL I SAandassaysforcytotoxic responses.Monoc I onalAntibodies.Vaccines(8 Hrs)

REFERENCE

5.l.lmmunologyKuby20 I 9EighthEditionl20l9JenniPunt;SharonStranford;PatriciaJones;JudyO
wen Macmillan Leaming Eighth Edition
2. lmmunobiologyJaneway20 I TgthEditionGarlandScience.

3. Essentiallmmunology.Roitt20l 7 I 36Edition.wileyBlackwell



N{SBTCO2E05
HUMANPEISIOLOGY AND DEVELOPMENT'AI,BIOLOGY

SCREDITS (48Hours)

Objectives:

Introductionabouthumanp hysiology,familiarizewiththehomeostaticmec ranism.Introductio

n ofelectri( al properties associated with the neurons and conduction of nerveimpulse.

Introductiorr of planl ,levelopmental biology taking Arabidopsis as the model

organism,ir troduction of animal developmental biology using Dros()phila as a model

organism.S,udyof stem ce tl and itsapplication

Outcomes:

By unders:anding normal physiological aspects, pathological cr,nditions can be

identifiedan dunderstood. I evelopmentalbiologyopensapathtounderstanc thenormalorgano
genesis process. The theoretical aspects along with the genetic engineering
toolswillbelrelpful in tackling the hereditary dlseases.

Coursecontenti

MODULE-T
lntroductior tohumanph ysi clogy,Homeostasis.MechanismofHomeostasi ;
Heart:Strucl ureandelectric rlactivity,Neuromuscularjunction:Electricalploperties.andionic
fluxes. Strur:ture ofneuror and synapse, Synaptic transmission. neurorirnsmittersystems.
Endocrine system, Genera features and mechanism ofaction ofhormores.
Signal in gmechanismbl ho nnones-Insulin and lf strogen. (15 Hrs)

MODULE-II
Developmerrt of the Eukaryotic system, Saccharomyces cerevisi;rc as a model
organism:Lif'ecycle,celldif lerentiationandmechanismfordeterminingcellt ype,mating,cell-
cellcommun ication.
(9Hrs)

MODULE-III
Plantdevelolrment.lrab,tdoosisthalrara-asamodelorganism:Briefoutline(rnmeristem,root
shoot axis, € rowhregulirto 's, homeoticselector gene(9 [Irs)



MODULE-IV
lntroduction to animal developmental Biology: Drosophila melanogasler as

model:Structureandorganizationofdrosophilagenome,Lifecycle,Techniquesforgeneti
canalysis,Geneticanalysis ofbody plan development inDrosophila.

Brief introduction to Stem Cell Biology: Embryonic, Adult and induced
PluripotentStem Cells. Use ofstem cells in understanding development and
regenerative medicine.(1 SIIrs)

REFERENCE:

1. HumanPhysiology,Guyton
2. Physiology,Ganong
3. Physiology,BestandTaylor
4. DevelopmentalBiology-
I I'hEdition,ScottF.Gi lbert,MichaelJ.F.BarresioxfordUniversity
5. MolecularDevelopmentalBiologyT.Subramoniam
6. AnalysisofBiologicalDevelopment,Kalthoff,McGraw-HillScience,NewDelhi,India



MSBT(--O2EO6FOO
DMICROBI()LOGY

3CREDIl'S (.l8Hours)

Course0b jectives:
l. Tog iveageneralkn, rwledgeonvariousfactorsaff'ectingmicrobialspoilageoffood.
2. Tog ivedetailedinfi 'rmationonvariousslrategiesthatcanbeadopted 

ibrpreser
vationof food.

3. Togivedetailedkncwledgeon variousm icrobiallyderivedfoodprorlucts.
4. To llive detailed irformation on reguldory mechanisms in mainraining quality

offc od.

CourseOulcome:
I . Stuc ents will acqu re theoretical knowledge in analysis of micrc bial load in

fooclandbeverages
2. Stuc entswillbeabl€ toanalysefoodpoisoningmicroorganismsinlbodandbevera

ges

3. Studentswillbeable formu latestrategieslbrpreservationoffoodandbeverages.
4. Studentswillbeable to doquality checking infood industry

CourseCon tent:

MODULEI
Factors which influence microbial groMh, survival and death in lbods, spores and
theirsignificance, indic ltor microorgan isms and microbio ogical criteria.
Microbialspoilageof foods: Factorsaffecting firod spoilage atdifferent lt vels- intrinsicand
extrinsicfact ors.( l6Hrs)

MODTII,E]I

Spoilage of meat, poultn and sea foods. nrilk and dairy products. flruits, vegetables
andgrains. Pleservationnret rodsandpreservatives:physicalmethodsofpres:rvation,chemical
preservativesandnatural,rnt imicrobialcompounds,biologicallybasedpreservationsystem.
Problems associatedwith p reservatives(l0Hrs).

MODULEIII
Food fermt:ntations : f'e rmented dairy prrducts, fermented veget ables, fermented

meat,poultry and fish prorlucts, traditional fermented foods, cocoa ani coffee, beer and

wine.Probio:icsand prebiot ics(12 Hrs).

MODULEIV
Food borne pathogens: lood poisoning. intoxications like botulisnr and aflatoxins
Foodhygienr:andcontrol. SirrgleCellProtein.HACCP.Moleculartechniquer,infoodmicrobiol
ogy. Foodsec uritl'.foodsafe yand GMfoods(10 IIrs).



References
I . Foodmicrobiology-AdamsMRandMossMO
2. FoodMicrobiology-FrazierWCandWesthoff
3. FoodMicrobiology(2nd Ed)+Doyleetal.
4. Basicfoodmicrobiology -BanwartGJ
5. DairyMicrobiology-RobinsonRK
6. Valorizationoff oodProcessingBy-
Products,FermentedFoodsandBeveragesSeries, (Ed)MChandrasekaran

CRCPress



MSBTCO2EOT
T,THICS,PATI ]NCYAIIDINTELLECTUALPROPERTY RIGHTS

3CREDITS (48Hours)

Objectives:

To undersrand how pre,:ious each life forms are, the risks associated with altering

thegenetic makeup ol an organism and their ethical aspects. Imponance of maintaining

thebiosafet ymeasures$ h iiehandlingwithdangerousmicroorganism.lmp(,rtanceofmaintaini

ng the guide lines while handling the rDNA products. The essential steps to befollowedto
get an inverrtionpatented.

Course0utcome:

lmportance of individurLl Iife forms, understanding biosafety le',els, patents and

patentprocedures.

Coursecor tent:

MODIII,E ]

Ethicalaspe,:tsofinterferinglinnaturalprocess.H iddendangersinalteringgerreticmake-
up.(3hrs)

MODULE:I

Patent, Objectives of Pa:ent system and general requirement of Patent law, Patent

office,PatentOfficePraclic,:s,Infringementproblems,HarmonizationofPatentlaws,Intematio
nal treaties on lPR, lnt:mational convention for the protection ()fl new varieties-
Strasbourgconvention.LlP( )V convention. (l 5hrs)

MODULT3

Patentabili y of micr,r-organism- Claims, characterization a rd repeatability,
Depositiono lCulturecoliec .ion.Legalprotectionplantsandanimals,TransfcrofTechnology.T
RIPS,FDA.( l5hrs)

MODI-]LE{

Biosafety,D,:finition,Objer tives,BiologicalContainment(BC)andPhysica lContainment(PC

),Biosafetykrvels,B iosafbq level I,Biosafetylevel2,B iosafetylevel3,Biosa lety level 4.The

containment laboratory Je: ign and facilities.

Gu idelinesft,rrDNAresearc h,QualitycontrolofbiologicalsproducedbyrDllAtechnology.(15
hrs)



REI.'ERENCE

I . Beir,F.K,Crespi,R.SandStrausJ: l9S2Biotechnologyandpatentprotection-
OxfordandlBH Publishing Co. New Delhi.
2. Chowdhary, N. K and Aggarwal J. C: Dunkal's Proposals I.

Impl icationsforlndia and thethird world.
3. Chowdhary, N. K and Aggarwal J. C: Dunkal's Proposals II. The
FinalAct. Si gnifi canceforlndiaandWorld trade.
4. Department of Biotechnology ( I 990) Recombinant DNA

Safetyguidelines.Covt. ofl ndia, New Delhi.
5. Krattinger,A.Flesser,WandMudgeC:lmplementationof

B iosafetyRegulatoryMechanismsundertheB iod iversity
Convention.

6. NarayanaswamiK: 1994 Safety and regulatory arrangements
inBiotechnologyinSohaland Srivastava(eds)Environment andBiotechnology.



THIRDS[]MESTER
TotalCreditsRequ ired :22

MSBTC03CIOMICROB
IALTECHNOLOGY

3CREDITS ({8Hou rs)

Cou rseOb lectives:

I . 1'oi rpartknowled ;eon
thei rnportanceoflV icrobialBioprocesslbrcommercialproduction
ofn etabolites and biomass.

2. Topive generalinfi )rmation abouttheoperationof differenttypes c fbioreactors
3. Togiveoverallir,fo'mationaboutupstream anddownstreamproces;ing.
4. Toirnpartknowled, ieindetail onvariousapplicationsofmicrobial tr:chnology

CourseOulcome:
l. Stu(lents get theorotical and laborator) skills in isolation and screening

ofc<,mmercial ly in rportantmicroorgani sms.

2. Acquireknowledgt on productionofuariousfermentedfooditems.
3. StucLentswillbe abl ltooperate smallfennenters.
4. Stuc entswillbeablttoformulatebio-

proc essmediaforcc mmercialproductionofmicrobialmetabolites and biomass.
5. The "rryillbeablelod rpreservation ofindustrially importantmicroo 'ganisms

Coursecon tent:

MODtil,Elr
Introduction to ferment rtion processes - range and componen s. lsolation and
screeningandpreservation( findustriallyimpoftirntmicrobes.Theimproverrentofindustrialmi
croorganisnlswithspecialrt ferencetoprimaryandsecondarymetaboliteove rproduction.Biore
actors-design and types (7 Hrs).
MODULEII
Bioprocessc ontrolinstrum( ntation.DevicesforMonitoringvariablessucha i,temperature.
aeration, agitation, pressure and pH. Biosensors in Bioprocess
monitoring. 3ioprocessmet lia-
formulation,rndsterilizatior rofmedia,Sterilizationoffermenter,Agro-lndus try byproducts as

bioprocess rnedia. Development of inoculum. Upstream andDownstreamprocessing (18

Hrs)
MODULEIII
Kinetics of fermentati()n process, Transpon phenomena in bioproc:ss-Mass transfer
andHeat transfer. Scale up of bio- process. Cell Immobilization antl its applications.
SolidState I ermentation ard its advantages. 'Iray Fermenters. Semi-Stlid Fermentation
(l5Hrs)

MODULEIV
Microbial rroduction o. Amino acids. Vitamins, PolysacchariJes. Antibiotics.
vacc ines.En;zvmes,B iopest cides,B iocontrolagents. Biofertilizers.Industrialalcohol.



B ioremediation.lndustrialwastetreatment-aerobic/anaerobicsystems.(8H rs)

References
I . PrinciplesoffermentationTechnologybyPeterFStanbury,A.Whittaker,S.J,Hall
2. FermentationMicrobiologyandBiotechnologybyE.M.TEl-Mansi,C.F.ABryce,

A.LDemain,A.R.A llman(SecondEdn)
3. BioprocessengineeringprinciplesPaulineMDoran
4. Biotechnology-TheScienceandtheBusinessbyV.Moses&R.E.Capes.
5. ComprehensiveBiotechnologyEd.ByMurrayMonoYoung.
6. Biologicalfundamentals-BiotechnologyEd.ByH.J.RehmandG. Reed.
7. FundamentalsofBiotechnologyEd.ByPaulPraveetal.
8. IndustrialMicrobiologybyPrescottandDunns.



MSBTCO3ClI
ENZYMOLOGY

(3CRED ITS) ( {liH ou rs)

CourseObiectives:

L Undr:rstand the norrenclature, methods ofisolation and purificat on, activity
and usesof enzvmes.

2. Undorstandthestruc lureandfunctionofenzymes.

3. Undt'rstandenzyrne (ineticsandkineticparameters

4. Understandthemecl anismofenzymeinh ibition

CourseOut come:

Thestudentr; shall beablett
I . Explairr the metho<ls of isolation and purification, measurement of rctivity and
usesofenzyrnes.
2. Explairrthestructure arrdfunction ofenzymes.
3. Explairrthekineticsofe rzyme-substrateinteractions.
4. Explair thenlechanisrr ofenzymeinhibition.

Coursecontent:

Modulcl

Enzymes:ba sicdefinitiorrs. romenclature(ECrecommendedandclassical). :nzymeisolationa
ndpurification,measuremelrtofenzymeactivity. specificactivity,molaracti.rity (turn over
number). criteria for purity. Coenzymes. Synthrtic enzynles,
abzymes,isoenzymesandril)ozymes.Useofenzymesinmedicineandindustry.lmmobilizeden
zymes.(l2 h rs)

Modult'l I

Enzymestru,)tureandfuncti, rn:foldingofthe polypeptidechain,active iiteanditslocation,
binding site. Allo:;te'ic enzymes: Subunit lnteractions. regulation of
enzymeacti\ ity,Jacoban,lN onodmodelofallostericenzymes,Koshlandmo lel.detaileddiscus
sion using haemoglobin. ATPase (Effects of ATP and CTI') as examples.K
classandVclrrssallosteric er zymes. Structureandtheirfunctionin metaboli ;m. (12 hrs)

ModuleIII

Enzymek ine t ic s: S ing les lb: trate -singleintermt:diate. Michaelis-Mente n rnd Briggs-



Haldane kinetics, graphical analysis of kinetic data, progress curves and linear
plots,determinationofVmaxandKm--experimentalaspects.lmportanceofKmandVmax.(12
hrs)

ModuleIV

Enzymeinhibition:Mechanismsandratestudies,degreeofinhibition.comperirive,non-
competitive and uncompetitive inhibition, activation, graphical analysis (primary
andsecondary kinetic plots), two substrate reactions, sequential and Ping Pong
mechanisms.nature of rate equations, examples. Irreversible inhibition. Alteration ol
Km and Vmaxinvarious types ofinhibition. Feedback inhibition. (12 hrs)

REFERENCES

1. Enzymes-DixonandWebb

2. EnzymeKi netics-BowdenandWharton

3. lmmobi lisedEnzymes-Trevan

4. HandbookofEnzymeTechnology-A IanWeisman-3 rdedPrentice-Hall

5. EnzymeTechnology-ChaplineandBucke{ambridgeUn iversityPress

6. Biochemistry-DonaldVoet&JudithVoetl 995.JohnWileyandSons,tn



MSBTC03Cl2

' 
]ELLANDTISSTIT]MANIPULATION

(3CREDITS) (.l8Hours)

Cou rseO b iectives:

l. Understirndtheprinciplcs,practicesandmethodologyofplanttissuecu ltr re
2. Fami I iar izeq ithprot,rpl astculturemethods.
3. Understandtheprinciplt sandpracticesin plantgenetictransformation.
4. UnderstLndtheprinciplt sandmethodsofanintaltissueculture.

CourseOutcome:

The course familiarizes tle student with the techniques and methodolollies in plant
andanimalt ssue cu lturt:.

CourseCortent:
MODULEI
Planttissueculture:Labcrat oryrequirementsandgeneraltechniques.Tissueculturemedia.
Major plart cell tlpes; cell types in culture, gowth regulators and control
ofgrowthan 1d ifl'erentia:io lofplantcellsinculture.Hormonehabituationgrowthofcellsinsusp
ension.Pathivaysofplanrrerleneration,factorscontrollingregeneration,orgrrnogenesis.root-
shoottransfi)rmationinvitrr,.lnduction,developrnentandmaturationofsom,lticembryogenesis
.Haploidprc ductionofplanr tissues,triploidproductionofplant tissues, embryo
cultureande'nb11,orescu3.

12

Hrs)MODI

LEII
Principles and commercii.l practices of plant micro propagation. in vitro phenomena
inmass propagation like genetic instability, vitrification, an(l contamination.
Germplasmr:onservation: iynseeds, Cryopreservation, Slow growth tnd DNA banks,
genetic stab lityassessnren',Diseaseindexing and eradication.(l2hrs)

MODULEIII
Isolation,pu ificationandvi rbilityfactorsaffectingprotoplasts.Protoplastctrlture,culturecond
itions,cultur:media.lntrodr ctiontoprotoplastfusion.Techniquesofprotopl rst fusion.
Enzymes in volved in cell wall digestion. Factors affecting protoplastl usion and fate of
products of prot rplast fusion. Symmetric ancj asymmetric
hybrids.cybr ids.Plantgenet ctransformation:Concepts,geneconstructs,sel rctionsystems,tra
nsformationrnethods- agro :acterium mediated,biolistics. (12 Hrs)

MODULEIV



Animal cell culture: Conditions of viability of animal cells in culture. Growth factors
ofanimal cells in culture. Production ol hybridomas and monoclonalantibodies. Cloning
oflrybrid cells. Biology and charecterisation of cultured cells, Parameters of growth,
Scalingup of animal cell culture.animal cell transformation, cell culture- applications,
Vaccines.Organand histotypic cultures, apoptosis, measurement of cell death,3-D
culture.(l2Hrs)
REFERENCE
I . Principlesof Genemanipulation by R.M. Old andS. BPrimrose
2. PlanttissueculturebyS.SBhojwani.
3. MethodsinMolecularBiology Vol.28.ProtocolsforNucleicacidanalysisby non
-radioactiveprobes.EditedbylssacP.G.HumanPress,
4. MolecularCloning:AlaboratorymanualbyManiatis,FritschE.RandSambrookJ.Vol

umeSeries.
5. AguidetoGeneticEngineering-PamelaPeterson.
6. BiotechnologybyTrehan.
7. Cutlure ofAnimalCells-BasicTechn iques- lanFreshney



MSBTCO3Cl3RECOMBIN
AI{TDNATECHNOLOGY

3CREDITS (t8 Hours)
CourseO bjectives:

To familirrrize with tlre advanced genetic engineering techni,lues. Appropriate

applicationrf genetic eng neering technique lbr the massproduction of protein of interest.

Thetechnologybehind trar sgenic microorganisms, plants and animals.

CourseOrrtcomes:

Complete rrnderslanding of genetic engineering tools such as RFl,P, AFLP, RAPD,
PCR.DNAIinger printirrg ltc.

Coursecor tent:
MODULEI

Historical ,rvents that led to the methods of recombinant DNA rechnology, Gene

cloning,Steps of gene clcning, enzymes involved in recombinant DNA technology-
Polymerase;,Klenowfragn rent,Nucleases,Restrictionendonucleases,Ligases,Polynucleotid

ekinases,Terminaldeoxyinr cleotidyltransferases,Alkalinephosphatases.( l0Hrs)

MODULEiI

Vectorsusec inRecombinar tDNAtechnology.Plasmids,Cosmids,Phagem ids.Artificialchro
mosomes,Shuttlevectors,\ iralvectors,Expressionvectors.Linkers,Adaptt:rs.Homopolymer
tailing.'franr;formation.-fransfection,Transienttransfection,Selectablema 'ker geneto

identiflthetr ansfer of gene;in cells. (l4I{rs)

MODULE 3

Preparation of Cene Iil,raries, cDNA libraries, Expression libreries, Storage of
librariesandiicreeningofl ib 'aries,Screeningbl- DNAhybridization,Screen ingby Immunologi
calAssay,Screeningbyproh:inactivity,Screen ingbyGeneticcomplemenrat on.HybridArrest
Translationa I systems. (10)lrs)

MODULE4

RFLP,AFLt .RAPDAnalys is,PCR,VarioustypesofPCRanditsapplications.Fluorescentin-
situhybridizr(ion,Chrorros rme microdissectionand micro cloning

Geneticengineeringofan im rlsandgenerationoftransgenicanimals.KnockoutTechnology
and Knock-in technology. \nti-sense RNA technology and its Applicati rn.(14Hrs)



REFERENCES
l. Principlesofgenemanipulation-

AnlntroductiontoGeneticEngineering.Old,RW&Primrose, S.B- l9945th Edn.
Blackwell Sci Pub.

2. MolecularC loning-ALaboratoryManuelSambrook,J.,Fritsch,E.F.andManiatis,
T. I 989..SecondEdition.ColdSpringHarborl-aboratoryPress.

3. Recombinant DNA technology- 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.SecondEdition. Scientifi cAmerican Books,WHFreeman&Co.

5. FromCenestoClones:IntroductiontoGene-Winnacker, E.L.1987.



MSBTCO3CI4
PracticallV

MICROB IALTEC}INOLOGYANDENZYMOLOG'1
2Credits (96Hours)

N{ICROB]lALTECHNO LOGY
I . Strainde velopment
2. Determirration of Diss< lved oxygen
(DO)3.Det,:rminationofB ologicaloxygendem
and
4. Studyofi ndustrial lyirnp crtantYeastandMolds
5. The lerm -'nterandTy pes

6. Producti,xofEnzymesunderSubmerged Fermentation(Upstream
andDownslreamprocessin g)

7. Producti,rn of Enzynres under Solid State Fermentation (Upstream
andDownst reamprocessi n g)

8. Productionofredwine ar rd alcohol
9. A lcohol f :rmentationusi ngmolasses
I 0. ProductionofMushroo ns

REFERENCE

l. Microbial Biotechnology-ALaboratory ManualforBacterial
SystemsAur hors :Das, Surr jit. Dash, HirakRanjan. Springer
2. Laboratoq Bioprocess'l ec rnologyPaperback I January2Ol 3

byA.N. Shu kla,Arj unpublishing house.
2.PracticalFermentatior J'( chnology,BrianMcNeilandLindaMHarvey.PL blisher:John
Wiley & Sons lnc

ENZYMOI,OGY

l. Determin rtionofKmand Vmaxofperoxidaseenzyme.
2. Determin rtionofturnc,ve mumber{ Kcat} ofperoxidase.
3. Immobi I i.zationofenzym :peroxidaseon
activatedch€ rcoa14.l nhibiti onassay of peroxidaseenzyme.
5. Velocityti megrapholper'rxidaseactivity.
6. Determin,rtionofspeci fi c activityofperoxidaseenzymeinradish extract

REFERf,N ]E



l. I.H.Segel.20l0.BiochemicalCalculations(2ndEd),JohnWileyandSons,Califomia,USA.
ISBN:978-0-47 I -77 421 -l.2.P.F.Cook,W.W.Cleland.2007.

2. Enzyme K ineticsandMechanism,GarlandScience
Publishing,London,EnglandandNewYork,USA. ISBN :978-08 I 534 I 406.

3. 3. T. Palmer. P. Bonner. 2007. Enzymes: Biochemisty, Biotechnology,
ClinicalChemistry(2ndEd.),WoodheadPublishingHouse,Chichester,England.lSBN:97
8-0-857099921.

4. 4. R. Burgess, M. P. Deutcher. 2009. Cuide to Protein Purification, Academic
Press,SanDiego, USA.ISBN: 97 8-0 - 12-37 497 8-9.

5. 5. D. Purich.2010. Enzyme Kinetics: Catalysis and Control (lst Ed.), Academic
Press,SanDiego,USA. ISBN: 97 8-0- 123809247.

6.6.N.C.Price,L.Stevens.2000.FundamentalsofEnzymology:TheCellandMolecularBiolo
gyofCatall.ticProteins,OxfordUniversityPress,USA.lSBN:978-0- 198 -502296.



MSBT(]O3CI5
PracticalV

CELL I.ND TISSLE MANIPULAI'ION AND RECoIIBINANT
T)NA'tECHN(,LOGY

(2Credits) (96Hours)

CELLANI)TISSUEMAI'IPULATION
l. Preparationofmedia.
2. S u rface steri lizat ion .

3. Organ r ulture-shootti r,meristem,node.leaf.embryo.orchidseed
4. Callusirrduction
5. Organogenesis
6. ProtoplrrstisolationanCculture.
7. Antherc ulturc.
8. Preparationofmediaan imembranefi ltration(animalcellculture).
9. Prepan tionofsingb c,:llsuspensionfromspleenandthymus.
I0. Cellc<,untingandcell riability.
I l. Tryps nizationofmorolayerandsubculturing.

REFERENCE

l. Planttissu: cultureby S.S Bhojwani
2. CultureolAnimalCells- ]asicTechniques -lanFreshney

RECOMBI NANTDNTTT eCHNOLOGY

Isol rtionofgenomi :DNA
Southemblottin g-l'reparationofprotei ns

RF[.Panalysis
Bacierial& antibioticculturemediapreparation ofcompliment cel s

Isolrrtionofplasnr id DN A
IsolirtionofLamdaJ hageDNA
A garosegelelectrophoresis&restrictionmappingofDNA
Con structionofrest rictionmapofplasm idDNA

I
2
3

4
5

6
7

8



9.

t0.
ll.
12.
13.

14.

Cloninginplasmid/phagm id vectors
Preparationofsin glestrandedDNAtemp late
DNAsequencing
GeneexperimentinE.co I i&analysisofgeneproduct
PCR

ReporterGeneassay(GU S/CAT/b-GAC)

REFEII.ENCE

RecombinantDNAmanual I'teditionbyJudith W.Zyskind,Sanfordl, Bemstein
RecombinantDNAtechnology byKeyaChaudhuri
MolecularBiology & r DNAtechnology by Ashok Kumar

I

2

3



MSBTCO3E08BIOINFORMA
TICS

2Credits (48 Hours)

CourseOb iectives:

I . Getknoviledgeaboutbir logicaldatabases

andunderst:ndsequenceal i gnmentmethods.

2. Understirndmethods, n genomicsandproteonr ics.

3. UndersttLndthemolec u L rrlevelinteractionsarrdmolecularmodeling.

4. Understt nd the method of structure-based drug design and gain basi,: knowledge
ofsystemsbiology.

CourscOurcome:

Thestudent:; shall beabletl

1 . AccesslifferentbioloI icaldatabases,retrieveproteinandnucleicacids,:quences
andperlorm sequenceali gn nent.

3. Explaind ifferentmolt;cu larinteractions,techniquesof molecular rrodeling,
proteinstructurepredicti on

4. Explain tne method of structure based drug design and basic concept ol
systemsbiolrgy.

Coursecontent:

Modulel

Biological databases anl sequence alignrnents: Nucleic acid drtabases. Protein
databases(se quence, struclure, classification). genome databases, specialized databases,
data format, FASTA. PDE ), Data storage and retrieval. Pair-wise se( uence alignment:
Global
andlocalalignment:method ;,scoringmatrices( P AM,BLOSUM).Database;earching:FAST
A andB l.AST.Multiole sequencealignment:methods,toolsandapplicat ions.Phylogenetic
analysis: type o1' phyloger retic trees, methods of its construction-distz ncebasedmethods
and character-based metho Js. (13Hrs)

Modu leII

2. Explaind i fferentmethor susedingenomeandl)roteomeanalysis.



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

ModuleIII

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.(ll Hrs)

Modu le IV

ln silico d-g design: Drugs and drug targets. Computer aided drug
design: Liganddatabases. Molecular docking, virtual screening, lead compounds,
pharmacophore, QSAR,ADME property prediction. An introduction to systems biology
and biological networks,itsapplications in thedrug development. (11Hrs)

ITEFEII.ENCES

l. Bioinformatics- BaxevanisAD&QuelletteBFF,JohnWiley&Sons Inc.

2. Bioinformatics-
SequenceandCenomeanlysi s,MountDW,ColdSprin gHarbourLaboratoryPress,
NewYork

3. Bioinformatics-Abeginner's guide by Jean-MichelClaverie, JohnWiley&Sons.

4. Bioinformatics-
Methodsandapplications,Rastogi,S.C.Mendiratta,N.andRastogiP,Prentice-
HalloflndiaPvt. Ltd, New Delhi

5. EssentialBioinformatics-JinXiong,CambridgeUniversityPress

6. EvolutionarycomputationsinBioinformatics-Fogel&Corne,MorganKafmanpublishers

7. Introduction to Bioinformatics-Attwood & Pary-Smith, Pearson Education

8. MedicinalChemistry-PatrickG,VivaBooksPrt Ltd.

9. Pharmacology&Pharmacotherapeutics-
Sataskar,Bhandakan&ainapur,PopuarPrakashanMumbai

I 0. PrinciplesofMedicinalchemistry -WilliamO&FoyeBI,WaverksPt.Ltd



I l. Protei rfolding Creil.htonTE(ed)WH Freeman &Co.

I 2. StructrrralBioinformr Lticsby PhilipE.BoumeandHel geWeissing, Wi ley

13. Structr rreandMechan ismin Proteinscience- FershtWHfreeman &Co

14. Funda nentalconcept;ofBioinformatics-KraneD.EandRaymerM. L ,PearsonEducation

I 5. Bioinf :rmatics:Datal rasesandAlgorithms-

N.Gautham.NarosaP rbl ishingHouse.NervDelhi.



MSBTC03E09
BIOTECHNOLOGYINMEDICINE,HEALTHAGRICULTUREANDENVIRONMENT

2Credits (48 Hours)

Cou rseObjectives:
Understand the latest application of Biotechnology in the field olMedicine,
Health,Agricultureand Environment for improvementinquality of life.

CourseOutcome:
Abi I ityounderstandtheuseof Biotechnologyforbetterlivin g

MODULEI
Developments in gene therapy. Molecular basis, identification and cure of
geneticdisorders: like Immunodeficiencies, Diabetes mellitus, Coronary artery
disease,Neurogeneticdisorders, cancer,Muscu larDystrophy, mitochondrialdisease.
DiagnosisbasedongenomicandcDNAmicroarray.TherapiesbasedonRNAandstemcells.
(15Hrs)

UNITII
Bioreactorsinplantproductionandscaleup.Plantsasbioreactors.Engineeringforsecondarymet
abolites,herbicideresistanceandimprovementoffoodquality.Biofertilizers,Types
ofbiol'ertilizers, Biopesticides(10 l{rs)

UNITIII
Biotechnological monitoring ofair water and soil pollution. Biosensors.
Biologicalindicators.

Strategies for waste management and control.

(10Hrs)UNITIV

Biotechnological lyproducedcl inicalprod ucts.
Nanomedicine: Nanodevices medical microbots, nanorobotics,
nanomedicine,nanosurgeryforcancersandneurologicaldisorders.Nanoparticlesforbiologi
calassaysasdrug delivery vehicles

ApplicationsofBiotechnologyinaquaculture,forestry,wildlifeandveterinarysciences.
(13Hrs)REFE

RE,NCE

MolecularBiotechnology56EditionBernardR.Glick,JackJ.Pastemak,Cheryl
L.Pattern ASM Press 2017

2. Gene cloning and DNA analysis: An Introduction 6th Edition T.A
BrownWileyBlackwell 20 I 3



3. ModernBiotechnr logy:ConnectinglnnovationslnMicrobiologyz ndBiochemistryo
EnllineeringFundrtmentalsNathanS.Mosier.MichaelR.Ladisch $' iley2009

4. Nanomedicine - Design and Application of Magnet c Nanomaterials,
NarrosensorsandN anosystems.,(2008)VijayVaradan,LinfengCh :nandJiningXie

5. Techniques lor Vildlife Investigation and Management. 6th Ed.. C. Braun
.20r)5..TheWildlil :Society, Bethesda.MD.

6. IntroductiontoF or,)st Science., (2006) 2nd Edition by ltt ymond A.Young,
Rorrald l-.Giese(E Jitor)

7. lntrcductionto\/et,:rinaryScience(200.) )byJamesLawhead,Mee( eeBaker
8. Biotechnology in Agriculture and Forestry 66: Editors: Jack M. Widholm

and Iosh iyukiNag,rta : Springer20l2
9. Enr ironmental Biotechnology : New Approaches and Prosp:ctive Application

:Marianl)etre ( Ild itor)20 i 3



MSBTCO3ElO
VIROLOGY,MYCOLOGY&PARASITOLOGY

2Credits (48Hours)

CourseObjectives:
. Toimpartdetailunderstandinginviraltaxonomy,viralreplicationandcultivationmetho

ds.

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

Toprovideadequateknowledgeaboutpathogen icmoldsandyeastscausingdiseasesto
humans,

Toenablestudentstounderstandthepathogenesis,clinicalpresentation,laboratorydiag
nosis,prevention/ control of various protozoan diseases.

Oulcomes:

Thestudentswil I understandaboutcurrentand emerginghumanviraldiseases.

Wi I lacquiredwithknowled geofoarioushumanparasitesanditsmanagement

Toprovideadequateknowledgeaboutpathogenicfungusdiseasestohumansanditmana
gement

Unitl:(5hrs)

Generalpropertiesofuirusesandbacteriophages:morphology,classification,replication,

cultivation, virushost interactionand laboratory diagnosis.

UnitII(l5 Hrs)

Properties and infections of human viruses- Herpesviruses, Poxviruses,

Hepatitisviruses, Picomaviruses,, Arbo viral diseases, Rhabdoviruses,

Orthomyxoviruses,Paramyxoviruses; Oncogenic viruses, HIV and other retro

viruses, miscellaneousDNAandRNAviruses.Antiviralchemotherapy,lnterferons,Viral

vacclnes

a

UnitIII:(13 Hrs)



Fun galdise:rsesofhumans: :lassifi cationandlab diagnosis,

Studythemorphology,path ogenesisandlaboratorydiagnosisofthecausativeagentsofsup

erficialand< utaneousmvcr ses,subcutaneousmycoses,systemic/deepml,c rsesandoppor

tunisticmycoses.Pneumoc ystiyiroveci.Mycotoxicoses,Antifungalagentl anditsmecha

nismof acti, rn,anti fungalsr rsceptibilityesting.

UnitlV: (15Hrs)

Classificati,rn of human parasites. Morphology, life cycle, pathogenesis,

laboratoryd iagnosis of inportant protozoans and helminthes ;. Irtestinal and

hemoflagellates:tissue tl.rgellates, cestodes, trematodes, nematod:s.,laboratory

diagnosis of

parasiticdisr:ases.Othersporozoan s:Cryptosporidiumparwm,Toxopla.sm, tgondii.Antip

arasiticagents

MSBTCO3E I 1 I]NVIRONMEh'T A
I,N ICROBIOI,OGY

(2Credits) ({8 Hou rs)

CourseObj,-'ctives:

Objectiveso I thiscourseare:o study and understand

I . Microbialbiodivers tyindifferentenvironmentsandfactorsaffectinlpicrobialpopulat
ion

2. Environmental, irgricultural, medical and industrial applications
, )lmicroorganisms.

CourseOutr:ome:

Upon completion of tnis course, students will be able to explain and demonstrate
thedispersal and adaptability of diverse microorganisms in different :nvironments and

theirbenefic alrolesin environment,agriculture. healthand industry.
Coursecon tent:

Modulel
Microbial rehavior in ecosystems: Microbial biodiversity. Intiractions among
microbialpo rulations.A n in ral-microbeand plant-m icrobeinteractions.



Microbiology oi soil: Soil as habitat for microorganisms. Soil microflora,
Decompositionof organic matter - Soil as source of industrial strains. Biodegradation of
recalcitrants bysoilmicrobes.GeocyclesofC,N,S,P. ironandsulphuroxidation.N2fixation.

(ll Hrs)

ModuleII
Microbiology of water: Microbial communities in aquatic environments, factors
affectingmicrobialpopulationinnaturalwaters,Airwaterinterface,MicrobialCorrosion,Bacte
riologicalanalysisofdrinkingwater. Waterpurifi cationandvariousstepsinvolved.

Microbiologyofair:Compositionofairmicroflora,Significanceofairmicroflora,Airborne
diseases, Hazards of laboratory techniques, Air sanitation. Biological
weapons.lhei rregu lation and precautions.

Microorganismsinextremeenvironments:EnvironmentalDeterminantsthatGovemExtreme
environments. Extremes of pH & temperature, salinity. Hydrostatic
pressure,Nutrientlim itation.

(l5Hrs)

ModuleIII
Pollutionandenvironment,B iosensorsandBiologicalindicators,Wastewatermanagement
and sewage treatment, BOD concepts, Solid waste management and landfilling,
Degradation of xenobiotics, Microbes and bioremediation. Microbial
Biofi lms:Physiology,MorphologyandBiochemistry ofmicrobialbiofi lms

(l lHrs)

ModulelV
Productionofm icrobialbioferti lizers-
cyanobacteria,Rhizobium,Azotobacter,,Azospirillum,PhosphobacteriaandVAM,Biopestic
ides,Microbesasaheatthfood(SCP)-Spirulinaanditsproductionmethods.Probiotics-
useofu actobacilliandBifi dobacterium-
therapeuticandnutritionalvalue,Microbialenhancedoilrecovery,Microbial production of
fuels. Microbial [eaching ofores and biomining, Biopolymersandbiosurfactants.

(13Hrs)
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TotalCledit: I 6Crer lits
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DETAILS OF OPEN ELECTIVE COURSE OFFERED DURING III SEMESTER IN
TEACHTNG DEPARTMENTS (2021 ADMTSSTON)

Title of the Course BASICS IN BIOTECHNOLOGY
Code: MSBTCO3OOl

Name of the Department Department of Biotechnology and Microbiology

Mode of Delivery (online)

No. of Students 12

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

Credits:4 .18 Hours

Course outcome:
Upon completion ofthis course the students will gain knowledge about Biotechnology
Understand the basic steps of gene cloning
Realize the immense applications of rDNA technology

Course content:
Module I
Biotechnology: Definition, Concept, Traditional biotechnology, Development of modern biotechnology,
Genetic engineering, Emergence of Recombinant DNA technology, Historical events that led to
recombinant DNA technology. (8 hrs)

Module 2
Gene cloning, Basic steps in gene cloning, Enzymes used in gene cloning, Vectors used in gene cloning,
Selectable marker genes. Host cells, Various methods for the transfer of foreign genes to host cells,
Transformation, Transfection, Preparation of gene libraries, Screening ofthe genomic libraries, Storage of
library. ( l6 hrs)

Module 3
Various techniques in rDNA technology, PCR, RFLP, RAPD, FISH, Chromosome microdissection, DNA
finger printing. Gene therapy, Somatic cell gene therapy, germline gene therapy, Gene augmentation
therapy, Gene inhibition therapy.
Genetic engineering of animals and Generation of transgenic animals, Transgenic mouse models and its

applications. Transgenesis ofplants, Genetically modified crops, Genetically modified microbes. (16 hrs)

Module 4
Ethical aspects of interfering in natural process, Hidden dangers in altering the genetic make-up of an

organism. Regulation and guidelines for rDNA research. (8 hrs)

I

I Perquisites/ lntended | {Student who hqve taken degree in lifescience,s/ Botarry/Zoologt/Environme ntal 
I

I students I s ciences/Molecular Biologt I

I

I Corr." obiectives:

I I . Understand the basic concept of Biotechnology

| 2. Understand the essential tools required for Recombinant DNA technology

| 3.Understand the transgenesis process

| 4. Understand the application of Cenetic engineering

I
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