Course DisciplineSpecificElective

Semester V

PaperNumber MBTDS5022T &MBTDS5022P

PaperTitle BIOPHYSICAL METHODS and CHEMISTRY3
No.ofCredits 6

Theory/Composite Composite

No.ofperiodsassigned 4Theory+3Practical

Coursedescription/objectiv
e

l. Studentswillbeintroducedtofundamentalsoforganicreactionmech
anisms.

. Studentswillstudytheapplicationofvariouskindsofreactionmechan
ismstobiotechnologicalandbiologicalsystems.
.Anoverviewofbioinorganicchemistryanditsapplicationtobiological
systemswillbeprovided.

I.Inthepracticalmodule
studentswillstudyvariousaspectsofenzymekineticsandenzyme
action.

Syllabus

Theory
ModuleA:(25marks)

Biophysical methods:

UNIT-I:  Electron microscopy (EM); different fixation
andstainingtechniquesforEM,freeze-
etchandfreezefracturemethods forEM.

UNIT-II: Spectroscopy: Lambert-Beer Law; Sedimentation and
density gradient techniques;GLC,; hydroxyapatite
chromatography; viscosity; mass spectrometry;GC-MS and LC-
MS; isoelectric focusing;

No. ofClasses:2/week

ModuleB:(25marks)
Unitlll:FundamentalsofOrganicReactionMechanism:Bondcle
avageandbondformation.Reactionintermediates-
Structure,stability,formationandfatesofcarbonradicals,carbocatio
ns,carbanions.Typesofreagents-
electrophiles,nucleophiles.Classificationof reactions.
Nucleophilic Substitution Reactions: Nucleophilic
substitutionreactionsofalkylhalide(Sy1,Sn2),Effect
ofsubstratestructure,solvent, leaving group, nucleophiles,
Substitution involving
NGP.EliminationReactions:E1,E2,E1cBmechanism,Reactivity,S
ubstitutionvs.elimination.
ElectrophilicandNucleophilicAromaticSubstitutionReactions:Mec
hanisms, Reactivity, [J-complexes and I-complexes,
Orientationeffectof groups.
AdditionReactions:ElectrophilicadditiontoC=C-
Mechanism,Reactivity,Electrophilicadditionofhalogens,Electroph
ilicadditionofhydrogenhalides.Hydrationofalkenes,Hydrationofal
kynes.Nucleophilic addition to carbon-carbon multiple bonds-
Mechanism,Reactivity, Cyanoethylation, Michael addition.
Nucleophilic additiontoC=0Obond-
AdditionofHCN,acetylides,NaHSO3;,alcohols,Formation of

acetal, ketal. Cannizzaro reaction, Internal




Cannizzaroreaction,Aldolcondensation,Claisencondensation.
UnitlV:BioinorganicChemistry: AbriefintroductiontoBioinorgani
c chemistry. Elements of life, Essential major, trace
andultratrace elements. Role of metal ions present in biological
systems(Na®, K' Ca*, Mg*, Fe*'Fe**, cu?ICu’, zZn?*).
Metalloproteins andMetalloenzymes. Oxygen carrying
proteins- structure and
physiologicalroleofhaemoglobin,myoglobin.Electrontransportpro
teins-iron-sulfurproteins,cytochromes.Redoxenzymes-Fe,Cu,

Zn-containing  redox enzymes. Hydrolytic  enzymes-
carboxypeptidaseA,carbonicanhydrase.Phosphatetransferandm
etabolicenergy.

No. ofClasses:2Classes/week
Practical (Spectrophotometric analysis of enzymes)

1. Tostudyactivityandspecificactivityofanenzyme(alkalinephoph
atase)underoptimumconditions.

2. DeterminationofKmandVmax.

3. Determinationofturnovernumber(Kcat).

4. DeterminationofpHoptima

6. Effectofinhibitor EDTAontheenzymeactivity.

Readings

TheoryModule
-A

ModuleB

1. S.K.Ghosh,AdvancedGeneralOrganicChemistry-
AModernApproach,NewCentralBookAgency(P) Limited,2010.

2. P.Sykes,AGuidebooktoMechanisminOrganicChemistry,Orient
Longman,NewDelhi(1988).

3. G.N.MukherjeeandA.Das,ElementsofBioinorganicChemistry,
U. N. Dhur&SonsPvt. Ltd.,3rdedition, 2008.

Evaluation

Theory: Continuous Internal Assessment: 10
marksEnd-
SemesterTheoryExamination:50marks

Practical: Continuous Internal Assessment: 32
marksEnd-SemesterExamination:8marks

PaperStructureforEndSe
mTheory

ModuleA(25marks)
SectionA:Anyonefromtwoquestionswithsubparts:15x1=15marks.
SectionB:Anyonefromtwoquestionswithsubparts:10x1=10marks.
(Nosubpartwillbelessthanlmarkormorethan5 marks)

Module B(25marks)
Q.5.CompulsoryObjectivequestionsofsmarks.
Anytwoquestionsofl0marksfromQ.6-
Q.8.Nopartwouldbeofmorethan5marks.




