
Academic Organizer, 201 5- I 6

B.Sc Biochemistry, Semesterl,
Paper- l, Biomolecules I

Unit
Month

and No of
teaching
days

Unit
I

Unit
II

Unit
III

Unit
II

August

l5

Unit
III

Unit
IV

September
t5

Unit
IV

Lecturer: D.Ra tnr

Name ofthe topic

IDtroduction to molecules of life Orig in of life. chemical evolution and rise ofliving systems
July

t8 Acid-base and electrollte balance in the body. Water as a biological solvent and its role in

tiologi"ul p,oc".t"t. p , Buffers, Henderson- Hasselbalch equation Structu'e and classification

of prokaryotes and eukaryotic cell. Biological structures.

Amino acids snd peptides: Classification, structure, stereochemistry'

Amino acids and peptides Cassil'ication, structure, stereochemistry

Chemical reactions of amino acids due to carboxyland amino groups. Titration curve ofglycine

and PKa values. Essential and non_essential amlno acids. Primary, secondary, tertiary and

quaternary structure ofproteins. Unusual amino acids

Peptide bond nature, Types of conformations Biologically active peptides

Carbohydrates Classification, monosaccharides, D and L designation, open chain and cyclic

structures, epimers and anomers, mutarotation.

Reactions of carbohydrates (due to tunctional groups-hydroxyl, aldehyde and ketone). Amino

sugars , Glycosides, Structure and biological importance of disaccharides (sucrose, lactose,

maltose, isomaltose, trehalose), trisaccharides (raffi nose, melczitose), structural polysaccharides

(cellulose, chitin, pectin) and storage polysaccharides (starch, inulin, glycogen)

Glycosaminoglycans, Bacterial

and blood group substances.

cell wall polysaccharides. Outlines of glycoprote ins, glycolipids

Lipids Classification, saturated and unsaturated fatty acids. Structure and properties offals and

oils. Acid value, ification and iodine values, rancidit

General properties and structures ofphospholipids and sphingolipids Cholesterol- structure and

properties. Lipoproteins: Tlpes and functions. Properties of lipid aggegates - micelles,

bilayers. Liposomes. Composition and architecture ofmembranes Fundamental properties of

biological membranes. Experimental proof for fluidity and dynamic properties'
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Academic organizer (2015-16)

B.Sc Biochemistry, Semester-Il
Paper- II, Biomolecules i

Lecturer: anl

Unit Name of the topic
Month and No
ofteaching
days

Unit I Nucleic Acids lntroductionNovember
1

nucleotides. Stability and formation of phosphodiester linkages Effect of
acids. alkali and nucleases on DNA and RNA'

Expeiiments showing DNA as store of genetic information Structure of
Nucleic acids - Watson-Crick DNA double helix. structure Types of
DNA/RNA. Structural variations of DNA/RNA. Palindromes, mirror

reoeats. hairpin and cruciform lntroduction lo circular DNA super

coiting. Helix to random coil transilion Denaturalion and renaturation of
nuclei acids. Hyperchromic effect, Tm values and their significance'

Reassociation kinetics, cot curves and their significance'

Nature of nucleic acids, Structure of purines, pyrimidines, nucleosides,December

t7

Unit I

Unit I

Unit II

Additional functions of nucleotides as energy carriers, as com

enzyme cofactors.
Proteins classification based on solubility, shape and functions'

Determination of amino acid composition ofproteins. General properties of
oroteins. Denaturalion and renatumlion of proteins Denaturalion and

renaturalion of proteins. Structural organization of proteins' primary

structure, secondary structure, tertiary and quaternary structures hemoglobin

and mloglobin. Slrategies of protein sequencing.

ponents of
January

l5

unir lll
Gibb's free energy. Reduction potentials. Free energy concept exergonlo

and endergonic reactions. High energy compounds. Role ofATP in

biological system. lnorganic phosphate- phosphate $oup. Phosphate goup

transfer potential. Substrate level phosphorylation.

ing system: Enthalpy, entroPy andEnergy transformations in the livFebruary
l4

Unit IV Bioenergetics
Biologiial oxidations: Definition, enzymes involved- oxidases,

dehydiogenases and oxygenases. Redox reactions'

Ultia structure of mitochondria. Electron transport chain and carriers

involved. Coenzymes and proteins as elecron carriers'

Oxidative phosphorylation, theories of oxidative phosphorylation-

Mitchell's chemiosmotic theory, F" Fr- ATPase'

Inhibitors of respiratory chain and oxidative phosphorylation' Uncouplers'

Formation of reactive oxygen species and their disposal through enz)T natic

reacttons

March
l3
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Academic Organizer
(2015-16)

B.SC II YEAR

Biochemistry paper II: Metabolism and bio€hemical techniques

Name ofthe lecturer: S.Vanitha

July
15

(3 extra)

Name ofthe topicUnitMonth & no

ofteaching

ificance.sl

lysi fofate€nersbo lsl1l 8vcataandbo tsm gl ycofo anaConcepts
le-'ICA energyeffectPasteur cycethanoon fo lactateatformate-pyruv

neslsucon genro glh lc gee.and amp pathregulation
and tSNlH Pan ded ation, pathnlhe Ssm gradmetabo )

unit Il
Carbohydrate

and lipid
metabolism

June
l4

(2 extra)

decarboxylation.

athwaC4 vdarkand preactions,shtPhotosynthes
oddrl & chain,thdation )ac dsf (p-oxlibo SM fattyCata

&.men crosomnloeac dsi gationthesis fattyketo syns.genesi
lesteroand choleci lnrhIT Catton&S donh egraditoc dria,ln svnthesi

on &deam inatatinds transaml on,aclf amlnoreact onseneraG

Unit Il
Carbohydrate

and lipid
metabolism

Unit ltl
Amino acid &

nucleotide
metabolism lkeleton of

ycine, serine,
osynthesis of

creatine

acid

carbonfsmmetabolitsandle regulationU cyc
metabol smsantlcandn ketogencoge

-u Bcnalaneuc andrneronmeth phne.acc idASparti

Unit tll
Amino acid &

nucleotide
metabolism

August
ll

(2 extra)

and Lesch N c

otn ac dsamnchaidan branchedaromaticferrorsnborn
anddinesandn f pynm

S
puflneandosB regulatynthes

id laterhd )ymribonucleotfo deoxs vS synthesal athwaypage
Cout1Smmetabodenf ucleotisordersdficts ance,andS snynthase

Unit III
Amino acid &

nucleotide
metabolism

September
t2

( I extra)

Biosynthesis and degradation ofheme

onsformati ofganlsms,vrngtranb cs,oncti to energyntrodu oenerget
undcom phosphateh pos nerSyreactlonlc ghc endergongon

ai on.hoslevestratesubalfertransrou

Unit lll
Amino acid &

nucleotide
metabolism

Unit I
SB

October
5

(2 extra)

itochondri

Redoxoxro ygenasesidox genases!o idations- dehydases!loB oglca
ectronm a!fItraLI structurearodoxand potentreactlons

sitcheMfo Ponetheolat onhdatiox oryha n phosptransport oP&TE CofitorsinhibTPaseIoF Fcosmotiml theoryche
lcand nnolclo -cyclof ch last,re cycropU lrastructuunc ouPlers

lation.

Unit I
Bioenergitics

November
l5

(1 extra)
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layer,
paper,

acids.
applicationshalf-

ton gelexchange,thon oIlicati paperles {ndPrinci appp
geagaroseElectrophoresis-affin& chromatographYityfiltration radioues-techniTracerP E(; qSDS-nucleicforlectrophoresis

emlife tters.and "roactlradi pits of vitysotopes,!
ization.tissucofodMcthbiolnf radio

Unit lV
Biochemical
lechniques

December
I5

(4 extra)

purification.

centrifugation,
fugation.

ible

andaldifferenti densityfcationand applPrinciple
Itracentriucentrifugation,gradient

UVlawLambertBeerandColorimeter spectrophotometry
lication,eflico cient,extinction applarspectra,absorytion

Unit IV
Biochemical
techniques

January
6
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Academic Organizer (2015-16)
B.Sc Biochemistry, Semester-IIf

Paper- III
Paper - III Physiology and Clinical Biochemistry

Lecturer: D nl
Month and
No of
teaching
days

Unit Name of the topic

June

ll
Unit I Physiolog', Organization of endocrine system. Classifi cation of hormones.

Mechanism ofhormonal action - signaltransduction Pathways for adrenalin,

glucocorticoids and insulin. Outlines ofchemistry, physiological role and

disorders of pituitary and hypothalamic hormones, thlroid and parathrroid
hormones and hormones ofgonads and placenta

July
ll

Unit I Chemistry, physiological role and disorders ofpancreatic and

Gastrointestinal hormones. Digestion and absorption ofcarbohydrates, lipids and
adrenalhormones.

proteins.

Composition ofblood. Hemoglobin and transport of gases in blood

heart, cardiac cycle, cardiac factors controlling blood pressure Muscle - kinds of
muscles, structure ofmyofibril, and mechanism ofmuscle contraction. Nervous

system - structure ofneuron, resting potential, action potential, propagation ofnerve
impulse, synapse, synaptic transmission, excitatory and inhibitory neurotransmitters.

Physiology ofvision pigments and visual cycle.
Nutrition: lntroduction to nutrition, RDA values ofdifferent foods, balanced diet

Sructure oltheAugust
1l

Unir I

Unit II

Energy requirements, BV ofproteins, Obesity and starvation, bulk an

elements. kwashiorkor and marasmus. Fat soluble and water soluble vitamins

Trace elements.

d traceSeptember
l4

Unit Il

Unir ll
UNit III

Pantothenic acid
Clinical Biochemistry Disorders of lipid metabolism- plasma lipoproteins,
li lnem liver, atherosclerosis.

october
5

Unit lll LFTs, hypercholesterolemia, HDL/LDL, normal and abnormal constituents o

urine, role ofkidneys in maintaining acid-base balance, RFTs, plasmaproteins in

health and disease, arremias, hemoglobinopathies, thalasemias and sickle cell

anemia.

fNovembcr
14

December
l6

Unit III
Unit IV

Different approaches to the classification ofanemias.
Immuuolog. Organization of immune system, Organs and cells ofimmune system

lnnate and acquired immunity. Cell mediated & humoral immunity, activation of
T& B - cells. Classification and structure ofimmunoglobulins. Structure ofIgG.
Epitopes / antigenic determinants. Concept ofhaptens. Adjuvants. Theories of
antibody formation- clonal selection theory. Monoclonal antibodies and their
applications.

unit lv Modem vaccines - recombinant and peptide vaccine. Hypersensitivity reactions and

autoimmune diseases. Fundamentals ofgraft rejection and MHC Ins
January
6

I
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Academic Orgsnizer
(201s-16)

B.SC III YEAR

Biochemistry paper Ivi Microbiology and Moleculsr biologJ/

Name ofthe lecturer: S.Vanitha

Name of the topictlnit

s

Month & no

ofteaching
1()tExr1 provepeflmenand cukaryoticolon karyotizati proOrgan StahlandMeselsoncalDf N n.SMode repas material.DN genetic

icatronDNof replf actu enzymo ogyostruand genereNatumentxper &.IDNsomeraseclh tcases.

Unit II
replicationJune

l0

replication.
inlodu"tion to trunr.ription. central dogrna' initiation elongation &

i.#i""ii"" "i,*"t.,ipion, 
nl,a potymerase, promoters' RNA pol I'll & Ill'

otic t on

ll1 &lead ngtlIica laggiNt) con,oninati o1'term rep&n olllontiationl gat l)f Ntorsibinhkazakimodeonal l. tiagments,bid rectis.randst ynthes
Unit ll

Replication

Transcription

Jnly
12

Unit II
Transcription

Unit lll
Protein

synthesis and

regulation of
gene

slon

August
l0

repression, Trp operon- attenuation'

Initiat

ite

at onatranostI slran ationinati pon,oterm&o11e on gati
at on ol'Retrans at geneon.tors of gunhibS1 a s.s-nmod hypotheficatio gn
catabolacreand operon-ucttonindto pressronntroductionon,express

Unit Ill Protein
synthesis and

regulation of
gene

sslon

September
l0

I extra)

enzymes, Sl nuclease

DNA rnodilying
Outline of cloning strategy, Enzymes- REN, ligase,

unit lv
rDNA

technolo

Bt cotton insulin

solation
PCR-

ications

,tdccEhostectors!ND ng,sequenc
brarieS,lcandon cDNof genomconstructtumefacAgro izationididLlcn etc acco o11 hvbrt' cloned v& genncrngseque

lencn rpfluorescent pnprotelactosidaseusI n greenHAR1' B gaHR
technrDN ology(ofandues paptechn iqons blottinglicatand app

Unit lV
rDNA

technologyNovember
ll

(2 extra)

BLAST & FASTA
r'i

10B n formatics-b vacclnesle ).tcchnolofo N (EdrDcation gvpp
nSIualiu€nce gmlcs gnmentlc and seqlIotionnl proteoofdedatab genases!

unir Iv
rDNA

technolo

Processing ofmRNA, sPlicing, caPPing & tailing. lnhibitors oftranscription

October

Introduction to ranslation, genetic code, deciphering genetic code-

iui,""i"Jt 
"ra 

rrt".ana eiperiment' structure of tRNA & ribosomes'

a"iluu,io"n of urino u"ids - aminoacyl tRN A synthelases'

4
(l extra

_A+M



Introduction. classification of prokaryotic & eukaryotic organism' isolation

"ri 
JiJ"iilr" .it""ieria, selective ind enriched media' bacterial growth.

ffi;;iiil;, ;;;;'h, continuous and svnchronous culture' gram staining'

lus.
motility and sporulation
Industrial uses of

Unit I

MicrobiologY

December
ll

(4 extra)

of vrruses,cultivationandlsolationof ruses,andStructure composition
vlru sesTMV retroItlamI bdIe phage,assav cycleand p aqgro\tthstep

lasma.andHI

Unit I
Microbiology

5

January

wlL


