
Acadcmic organizer 201?-18
M.Sc SEMESTER I

Biochemistry:PAPERI:ChemistryrndMetabolismofproteins,lipidsandlorphyrins
Name ofthe lecturer: Dr'S'Padma

OCTOBERJ

l5+2

Name ofthe topicUnitMONTHNo of
Teaching days

Classification and structure o

non-+ssential. unusual and non-protean

Ceneral propenies ofaa. acid base litration''
pKa Peptide bond stahilil) and formalion'
Primarr structure. CN Ramachandran plots

Secondarv structurc and motils' o helix. p

sheet, 3-l-0 helix Leucine zipper, Zinc finger,

Trans-membrane regions, PLHL Tertiary &

Quatemary structure (mYoglobin,

hemoglobin) Protein-protein interactions
(actin, tubulin) Small peptides (glutathione,

DeDtide hormones), Cyclic peptides

iCramicidln) Classifi calion of proteins'Slobular'

fihrou\ membrane. melallo-proleins, SCOP'

CATH Denaturalion (pH. (emperalure. chaolropi(

agents), refolding

f 20 aa. essential.I: Chemistry of Amino
Acids. & Proteins

AUCI]ST/

l5+l

Desadations to glucose and kelone bodicsAmino

aciis deeraded lo PJTurale. Oxaloacetale n mino

acids de;raded to Acetvl-CoA Succinll-CoA

Metabol-nm ofbnnched chain amino acids Role

ofBlulamate clcle informatron & circulalion ol
ammonia Glucose alanine cycle' urea clcle

Metabolic fate ofdietary proteins and amino acidsll: Metabolism ofAmino
acids, & Proteios

SEPII]MBER/

II

amino acids and urea metabolism

Classification& biological significancc ollipids

& fany acids. Sleroids. Slerols. relalion lo viumin

D and sleroid hormones

Bile acids and salts, Phospholipids, Oils. waxes'

i\oprene units. Lipoproteins Cllcolipids'
Sphingolipids Slruclure & funclion ol porpnvnns

(e.g. Heme. chlorophyll ) Cerebrosldes.-.

gangliosides Prostaglandins. Proslacycl'ns

Thromboxanes. Leukolrienes

Linking ofcit
ofurea cycle,

ric acid and urea

. cenetic defects

III: Chemistry of Lipids

Porphyrins

L4 )^ ,it^lo

I

ryr*J"grlal,r,
in metabolism of

l



NOVEMBER /

I5+l

bolism ofLipidsIV: Meta
& I'orphyrins

Regulation ofp oxidation,6 oxidation & u -oxidarion Metabolism of phospholiDids
&Sphingolipids Regularion and Bio,ynrhesis ot
cholesrerol and other sreroids Fale ofacet) I CoA,
tormation ofLelone bodies and kerori<
Bioslnlhesis o I prostaEland ins. hostac!clin
rnrorro**.r. i *r.oia.""., 

"i* 
"it'rii-. i oL,

and Ver)-lo\r-densit) lipoprotein (VLDL )and
cholenerol le!els in bodyMelabolism of

T d anddsp I]pol poproleins a$y
id biosynthes Desat urali idsBetafa(y
idatio breakdo*n odd chain l_anv ds.

ields)cnergy

ns and associated
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Academic Organizer (2017- l8)
M.Sc BiochemistrY

Semester-I
Paper -ll, BI 102T: Chemistry and Metabolism of Carbohydrates, Vitamins
and Nuclcic Acids
Leclurer: Dr. A.Sai padma

Month/ 
^-o 

of
Teaching Days

August Unit - l:
Chcmistry of

Carbohydratesl5

September

l2

octobe.

t6

Clyoxytate cycle, Glucuronic acid cycle, Glycogen metabolism

Purines. pyrimidines, nucleosides, nucleotides, unusual bases

Structure ofDNA - Watson Crick Model, A- and Z- forms

SuDercoiling oI IJNA - negative and positive. linking number Struclurc

of mRNA. iRNA. rRNA. siRNA miRNA Prope(ies of \A
denaturation and renaturation, Tm (factors affecting Tm) and (lot

curves. Heteroduplex mapping D loops and R loops

Bioslarthesis of purines and pyrimidines

Degradation of purines and pyrimidines

r4
j^ (rL

?lrlrl

Name of thc topictJnit

Classification, monosaccharides (aldoses &
conformation of monosaccharides (pyranose &furanose, chair &
boal),Reducing and oplical properties of sugars,Stability of glycosidic bond

disaccharides, oligosaccharides,Struclural polysaccharidescellulose.

hemicellulose, pectin, liSnin, chitin, chitosan,Storage polysaccharides; starch,

glycogen, inulin,steric faclon in polysaccharides fotdinS' sugar code and

lectin, Glycosaminoglycans, mucopolysaccharides, hyalLlronic acid.

Chondriotin sulfate. keratan sulfale. dermatan sutfate, Bacterial cell wall -
proteoglycans and peptidoglycans

ketoses),Configuration and

Reactions, energy balance and regulation of Glycolysis,Reactions.

energy batance and regulation of Cluconeogenesis,Pyruvate

dehyJrogenase complex,Reactions, energy balance and regulation ol
TCA cycle,Pentose phosphate pathway, regulation and significance

Pasteur and Crablree effect. Anapleurolic reaclions.

Unit - ll:
Metabolism of
Carhohvdrates

unit - III:
Chemistr-'" nnd

Metabolism of
Nucleic Acids:



Novcmber

l5 +2

Regulation: /e ,ovo, salvation, nucleotide analogs
Purines, pyrimidines, nucleosides, nucleotides, unusual bases
Discovery of vitamins, classifi cation, RDA
Vitamin A source. biological role. deliciencl

Vitamin Bl - Thiamine source, biological role, deficiency
Vitamin 82 - Riboflavin source, biological role, deficiency
Vitamin 83 Niacin and 85 - Pantothenic acid - sources, biological
role, deficiency
Vitamin 86 Pyridoxamine - and 87 Biotin source, biological role

deficiency
Vitamin 89 - Folic acid - and Bl2 Cobalamine - source. biological

role, deficiency
Vitamin C - Ascorbic acid source. Biological role, deficiency
Vilamin D Calciferol - source, biological role, biological role,

dcficiency
Vitamin E. Vitamin K source. biologicalrole, deficiency

\A ),) ,l
r5

Ilnit - IV:
Chemistry and

Metabolism of
Vitamins

.tt



Academic Organiser 2017-18

M'Sc- Sem-I

Bio chemistry: Paper-III-BI l03T: Bioanalytical Techniques

Name of the Lecturer: M. Usha

Name of thc TopicMoIlth &
No, of

tcaching

Unit - lll:
Cenftifugat
ion and

Electrophor
esis

Unit lV:
Tracer
Techniques

()ctobtr
t5 + 3
Enlra

November
2ll+2
Extra

lon rxchange pflncrple, instrumentation, application, Gel filtration (Gel exclusion

chromatographY) pnnciple, application. Affinity chromatography principlc

instrumentation, aPPlicationi ir.rn" precipilation, HPLC and RP-HPLC PrinciPle'

instrumentation. aPPl ication. FPLC. LC - principle, instrumentation' app lication

Peptide mapping and N-terminal sequencing of proteins

Ccntrifugation, RCF and types of rotors, Ultracentrifugation principle'.instrumentation'

;;i;;ffir. CsCl denshv gradient and sucrose gradient centrifugation --.principle'

;#i;;;it;;: ei""""or,.."ilt i moving boundarv ant zonal electrophoresis' Native and

iris-pncE.lfr una zD PACE Agarose Cets. PFGE' ZymograPh\

d -l^
3tgl.l+

f urtt --l

- e=.-,,-;l-fl s"". '

Aueust :f""'*' ::::[:::::i'-:lf:l$::?",,.#""','; j;;li:ff,ll]'ii;-1!'l[iil;"" {;::iffiT;l
I '" \" 'orinciple, insrirmentalion. applicarion. NMR principle. instrumenlation aPplrcrtron.

- FiR piinciple. intrrumentalion application' CD - principle' instrumenlatlon' applrcatx)n'

' !ill,;ll"- panirioning and counrer currenl disrriburion. p( principle. instrumcntation. applicatir.rn.

' *rn, " ILC prin;ipte. inslrumentation' application' CC princiPle' in'trumentalron apPlrcatron

IFACTE f", DNA sequencing DNase'l hypersensrtlvtly maPprnE r'/'\A-r uurP'rrrr"rE qi'lv

IChromarin lP methods Denaturing gels forRNA Southem and Northem Blots 
I

Stable and radioaclive isotopes. Radioactivit\ theory' half-life and emission spectra ofhalf-

I tife of eiologically useful isotopes -'H, 
jiJ'lt':;d,'"; ';;- ;;fi'ffii 

"Jo 
ro' rut"rine I

^16reins 
t,H r4C. 1<S. rrsl) *A nr"f"i. u.ii, ,i[. l:p 1.- oetecrion 

'of radioacrivitl by 
I

Iill"iiii^1"" -r",ir!. euroradiograptry. Fluorograph). phosphor-imaging. applrcalrons. I

;M;;;i;;,;;#.ounter. Raiiation hazardsind safe disposat of radioactivir\ \\asre:

luxometrv and chemilu.in".""n"" ut u't''j'iii;;;'ii;;;'ii;ltv lsotope dilution'method 1

, oulse cirase. Hisrori. exumptes- ,oC # i;6'. *oi ,i.i"ti;rresis. 
'lJi'roric examples-

"i;;;:ii:;;;;;i.ut r.pii.ution rH"i't'f ir'u'"i*p"i"ntr' Hisroric examples-''N 
L

I analli in ot'u reptlcarlontl'teselson and srahlerperimen0



Academic Organiser (2017-18)

M.Sc- Sem-I

Bio chemistry: Paper--IV BI l04T: Bioenergetics and Photosynthesis

Name Of the Lecturer: M.Usha

N'lonth &
No. oI

feaching

Septcmb

f nit

Unit - I ll:
Membrane
Transpon

Name of the Topic

Elements of importanc e in biochem ist.y, 1H, C, N, O, r, S1, tYPet and energy of bonds and

interactions (ionic, covalent, coordinate, H-bonds. Van der Waal's, hydroPho bic interactions)

Law ol' thermodynam ics. Cibbs free energy, Relevance ofentroPY and enthal py in biolog- I

svslem and reactions. Biologicaloxidation, free energy changes,rcdox potential & Phosphate

potential. High energY bonds and high energy comPound s. Electron tansport cha,n,

components & imPonance. Mechanisms of oxidative PhosPh orylation. UncouPles&

inhibitors of transier, Substrate level & oxidative hos h lation Bioluminescence

Composition of plasma membrane and organelle membrane s of plant and animal cells'

Menrbran e dynamics. Forces stabiliz ing the membranes. Memb rane asymmetry- Membrane

Lip ids and proteins. Fluid mosaic mode I ofmembrane. Integral mcmbrane proteins and their

condary itructures-a hclices and B barre ls. Methods of detecting lransmembrane proteins'

h)dropathy plots. Lipid anchored membrane Prote ins-acyl. prenyl ind CPI anchors. Artificial

membranes: Liposome. micelles and vesicles. Reconstitution of functional membrane

d

-.\ugust
, 15

cr
l6

unit-ll
Biomemb
ranes

slstems from purilied components RBC mem

Transport across cell membranes. Fick's law'

brane

Unit - Ill:
Membrane
Transport

Types of transport- simple diffusion, passtve & lacilitated diffusion. Aclive transporFpnnr'''!
JJctober

lt+4
Extra grad ients in organeltest Aquaporins and ionophores. Gated channe ls (voltage & chemical)& second ary ictive transport systems. Formation of ion gradients across membrane (Pr(*o

Group translocation. Transport ATPases, Na./K*ATPases. ABC transporters; MDRI, CFl-R

('hanne ls and pores. Bulk transpon-endocytosis & exoc)'tosis, Bacteriat transpon systems;

Lactose permeise, Phosphotransferase

unit lv
Photosynt
hesis

r
9+5
Extra

Unit
IV:
Photosyni
hesis

becnlNov

Photosynthesis-structure oforganelles involved in photosynthesis in plants & bacteria

Light& dark reactions, Hill reaction Light receptors-chlorophYll;lighI harvesting comPlexes.

bacteriorhodoPsin PhotosYste m I & II and their location . Mechanism of quantum capture &

energ) transfer between Photosystems; Proton gradients & electron transfer in chloroplasts'

Cyclic and non-cyclic PhotoPhosP horylation. C3 Pathway ofcarbon metabolism, C4 Pa!hwaY

Photores iration

otI
))g)t't

& CAM metabolism. l{e lation of nthesis.

-d

llnrt -l
Bioenerge
tlcs

r

-bu
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Academic Organizer (2017-l 8)
M.Sc Biochemistry

Semestcr-II
Paper-I: BI 20lT: Enzymology
Lecturer: Dr. A.Sai

Month/
No of

Tcnching
Days

December

.lrnuat\

I5

Unit - I: Basic

Enzymology

Name of the topic

Properties of enzymes, protein conformation &catalyses
Thermodynamics of catalysis, Energy of activation, Relation of AC and
Keq

Unit Il:

Enzymc Kinetics

February

| 4+2

Line\eavar Burk, EadieHofstee, Hanes plots.
Bisubstrate reactions: sequential mechanism, compulsory order and random

order mechanism, Non - sequcntial mechanisms. ping - pong mechanisms.

Distinction belrveen ordered and random addition of subslrates and

products release.

Factors affecting catalysis (pH, temperature. pressure. enzvme and

substrate concenration)
Enzyme inhibition: Types of reversible inhibitions - competitive' non-

competitive, un - competitive and mixed inhibition.
lrreversible inhibition-covalent modifi cation (suicide inhibition).
Substrate inhibition, feedback inhibition and allosteric inhibition.

Chemical nature of enzyme catalysis: Ceneral acid - base, Covalent and m

I -J^,!'1,L

lrnit

Coupled reactions (endergonic and exergonic) in biochemical pathways
Nomenclature and classification of enzymes
Metal, co-factor, and co-enzymc requirements
Methods to isolate and purify enzymes
Assa)s. Activit) Units and Spccific acti\ity
Hi gh-Throughput enzyme assays

Chemicals to identify active site residues: Arg, C)s, Lys, His
Site-directed mutagenesis to identify active site residues: Triose Phosphate

Isomerase

Single substrate assumptions, Michaelis-Menten kinetics (derivc equati
transformations)
Steady state, Briggs -Haldane equation.

Unit - Ill: Catrlytic
NIerh!nisms: catalysis,

Transition sta llll t and orientation

-{tt

padma

L



March

l5+j

Enzl rneUnit-IV:
Regulation

April

6+3

Catalytlc mechanism of Chymorrypsin, Trypsin
CatalFi. mechanism of Llsozyme
('atalyic mechanism of Carboxlpepridase, Subrilisin
slo!! lransition and Hysrcretic beharior in enzvmes
Fnzyme inhibitors as drugs: R1 and prorease inhibitors as anti_HIV drugs

Convergent and divergent evolulion ofenzymes
Reversible and irreversible activation of enzymes (phosphorylation,
Enzymes. activation by ligand binding und ai."iirution lproi.ioreceptors)

bi
fl

enzvm

losterlc bind n ofenz\m s lo_s ngand prote vityco-operatr
H Ibro1 M obinpl and Hernyo ogio n. kinctdalgnro lcs
M andC nrodeKNF S S cecan I sl oidalgn behavgm

Io TC asasc aSrudy cal al lostericllp cnzym
R Cofctsulat ulam n S etaseynth

UM e lbrms fItip Laclate Senase.dehydro

pro-enz

Ll
2i lwt)
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t atall,rrc m

t)'rosine
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Academic Organiser (2017-l 8)

M.Sc- Sem-II

Bio chemistry: Paper-II: BI 202Tr Molecular Biology

Name Of the Lecturer: M.Usha

Month &
No. of

teaching

days

UDit

t.lnit - I:
DNA
Replication

Unit - ll:
DNA Ilcpair

t'nit - lllr
Transcription

Nnmc of the l opic

Models of replication random, conservative, semiconservative Prokanotic and.ranuBry

t5
eukaryotic DNA polymerases. helicases, ligases, topoisomerases lnitiation
primosome. ori-sequences. accessory proteins. Elongation - replisome. leading and

iagging strands, Okazaki t'ragmenis. Termination' [nhibitors of replication'

R;;lic;tion of circular chromosomes by theta model-E. coli, O x | 74. Replication of
ciriular chromosomes by rolling circle (lambda phage) and strand displacement

models (mrDNA). Replication of linear chromosomes' telomeres, telomerase'

Amplification Polltene and double minute chromosomes.lr? vrllo replication - PCR

February Types of damage - oxidation,
MCMT, photo-reaclivation.

Nucleotide Excision Repair.

Homologous recombination.
and bypass repair. Diseases d

deamination, alkylation, addncts, breaks Direct repair

AlkB. Base Excision Repair (Short and Long Patch).

Mismatch Repair. Repair of DSBs by NHEJ and

Holiday iunctions and repair of collapsed forks. SOS

ue to delects in DNA repair. Roles of ATM. BRCA in

6+I
E tra

DNA repair

Principles of transcription. prokaryotic RNA Polymerases. Bacterial transcription -

lnitiation - promorer sequences. Elongation and termination of transcription- rho

dependent and independent. Basat. Conslitutive and regulatory levels oftmnscriPlion'

Unit - III:
Transcription

Unit - Iv:
Translation

Unit IV:
Translntion

Mtl rch Eukaryotic DNA dependent RNA polymerase -l (ribosomal rcpcats). Polymerasc -It.

Promoters and enhancers Polymera

Post-transcriptional modifi cations

editing; Inhibitors of transcription.

se-lll.5s and IRNA
- capping, Poly A addition Splicing and RNA

lnitiarion elon ation and termination oftranslation in Pro

l{+2
E\tra

Nature ofgenetic code, Wobble hypothesis. Ribosomes, structure, functional domarn

and subuni assembly. Components and mechanism oftranslation'

April

8

Inhibitors
synthesis-
reticuloclt
Role in tar

of protein synthesis. Translat ion'al controls. Non-ribosomal protein

antibiotic peptide. In fitro ttanslational systems-Wheat germ, rabbit

e lysate and Xenopus Oocyte Post translational modifi cations of proteins

es.

1ftrt,
a'
I

I rlu
lll lalion)



Academic Organiser (2017-18)

M.Sc- Sem-lI

Bio chemistry: Paper-lI: BI 203T Biochemical Genetics and Model organisms

Name Of the Lecturer: M.Ushs

Month &

teaching
days

Deccmber

6+2 Extra

.lirnurn

-'February

l6

Unit - l:
Mendelian

Genetics

Unit - lll:
Bacterial

Genetics

Unit - ll:
l-inkage and

Mapping

Unit - lll
Linkage and

Mapping

Unit Namc of the Topic

Polygenic inherilance and polyploidy. Mutations (spontaneous / induced, somatic
/ germinal, lorward / reverse, transition / transversions). Mutations (Silent,

missense, nonsense, and frame shift mutations, conditional, leaky). Detection,

selection & isolation of microbial mutants, Estimation ofmutation rates. Reversion

and suppression of mutations. Mutagens - physical, chemical. Transposon

mutagenesis, site-directed mutagenesis

Discovery of linka8e. Morgan's experiments. Cytological proof ofcrossing over.

2- and 3- point crosses. Recombination, Interference. Tetrad analysis

Mapping human genes by pedigree analysis; Fundamentals ofpopulation. genetics

(HW Law). Pedigrees of AR, AD, XR, and XD inherited trait. Mobile Senetic
elements lea Ac. Ds and Spm elements

t1+1
E rtra

Unit - l:

Mendelia n

Genetics

Drosophila copio,\east Ty elements. Using recombination to make knockout cells

/ organisms

Discovery ofconjugation. Mapping bacterial genes by conjugation. Discovery of
transformation. Mapping bacteriat genes by transformation. Discovery of
rransduction- Mappingbacterial genesbytransduction. Discoveryoftransposition'

Structure of transposons, replicative and conservative transposition, use as

mutagens. Mapping phage genes - Fine structure of rll locus: Complementation

analysis. l'ine structure ofrll locus: Deletion mapping

il':.,W

Matemaleffect, Matemal influence, Cytoplasmic inheritance. Cene interactions -
Epistasis, Expressivity, Penetrance. Sex linked, sex limited, and sex influenced



ons)

Mtts

ationntdi lliredunicatunommcel Iireltchstud) nll mati typery'os nnalcombirehorno ogouss!1() Lrd ] hypothenzymgcnestuddsI b ('3lli)rm mu{alot1 (hd opmmbryon men1.studY developvertebratestudYDand NODlnstrautd d korl lopm knocand-v rlbredmbryo genesslud)- oversh sslnfi XerutPusloLO c(i ofcalo proofytoonslrarleto dcmZemnudeand enteYed opmtlorrerstudtoh,.1

N'l arch unit- lV: Model

organisms
l5

tA )- ),1-
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Academic 0rganiz€r 2017-18

M.Sc SEMESTER Il

Biochcmistry: Paper-IV: BIOSTATISICS AND CLINICAL BIOCHEMISTRY

Namc ofthe lecturer: Dr.S.Padma

TOPICS COVEREDPaper /UnitMONrl l

fundamenlals (sample, populalion, vad
variables. Measurement and measurement scales Measures

ofcentral tendency (mean, median, mode) Measuremen! of
dispersion (range, variance, standard distribution)

ofbivariate data: correlation and re

able)i Types ofI Biostalislics-l

3

DECEMBER

Craphical melhods to depict data (hislogams'
pie charts, line gaphs) Probability and Probability
distribulion( Normal, Binomial, Poisson)Studenl s t -tesl
Chi square tes! ContinSency tests CRDi Completely

Randomized Design; I'way ANOVA, RCBD:
Randomized Complele Block Design; 2-way ANOVA

Precision, reliability, reproducibility and olher factors in
quality conlrol. Normal values in health and diseases.

Iiadio i\olopes in diagnosis. Specimen colleclion.

Automation

bar-plots,

II: Introduction
to Clinical
Biochemistry

JANUARY

l5+l

QA in clinical laboralories QA in c

Examination of Urine, Blood, SPutum

sDecimens. Clinical laborator) informalics. Renal funclion

lests. osmolarit) and free ualer clearances. acute and

chronic renal failure, Liver function tesls Cast c function

tests and pancreatic function tests

Free radical metabolism, ROS in disease Pla.ma proteins in

heahh and disease. Paraproteinemias. proteinuria'

Hyperlipoproteinemias and lipidemias.clinical application

oi otas.a enz',me assays Jaundice Nulritionil
asse;semenr theiapv, cholesterol. sodium and blood

Dressure, t-ating disorders. phlsioloBical inlerrelationship

ilet*eem cardiovascular, respimtor) and renal s)slems'

linical Iaboralories
& CSF Storage of

III
Pathophysiology

IIFEBRUARY

l3+,1

tA )^;
t;

l,tl
lt\

I



MARCII

15+t

lV: Molecular
diagnostics of
genetic defects

Pregnancy test, prenatal diagnosis & genetic counseling,

Diagnosis of anemia, thalassemia Diagnosis of genetic

diseases by molecular biology techniques (cystic

Ilbrosis,Hemachromatosis, thalassemias, sickle cell

diseases) DNA probes; restriction fragment length

polymorphism (RFLP); polymerase chain reaction (PCR);

Amplification ofmRNA

APRIL

,7

AIDS,Clinical diagnosis. Oncogenic enzlmo logy: acid

phosphatase, alkaline phosphatase, lactate dehydrogenase.

Body fluid constituents ofuse in oncolory, Newborn
screeninB: PKU. t) rosinemia. aminoacidurias. organic

acidurias, porphyrias. Acetylcholineslerase and other tests

on amniotic fluid: chromosomal abnormalities by

c)logenetics.

\,4 )-)

A\lplt

itvr Motecul.ar

diagnostics of
genetic defects



l0r2

Academic Organizer (2017-l tt)

M.Sc lliochemistry II Year, Semcster-III

Paper-I: BI 30lT: Gene Regulation and Genetic Engineering

Lccturer: Dr. A.Sai adma

Junc

July

l5 +l

August 14 +3

Lll loi 
'YY

tit6lt\

Name of the topict nit

Month/ No of
Teaching

DNys

Operon concept for gene regulation
Positive (+ve)&Negative (-ve) control. Lac operon

Attenuation Trp operon Dual promoters gal operon: Dual function of
repressor - ara oPeron

Phase variation in Salmorel/a flagellar protein synthesis

Sporutation gene expression in Bacil/us
Riboswitch

tJnit l: Cene

tlcgulation in

Prokrryotes rnd
Viruscs

Lltic / Iysogenic switch in lambda phage

Control olplasmid coPy number

Chromatin structure in active and inactive regions - DNA methylation'

Eu-chromatin. histone acetylation, H2AX foci, histone code

Transcriptional control cell specific expression promoters'

enhancers, Transcription factors.

Post- transcriptional control alternative splicing RNA editing'

RNA transport and stabilitY.

Translational feedback.
Gene silencing - inactivation ofmammalian X chromosome Regulation

by siRNA
Gal operon ofyeast.
MAi locus and mating type switch in yeast, Antigenic variation in

Trypanosomo.

Anti termination in lambda phage

Unit - II: Cenc

Regutation in

Eukrryotes

mammalian cells)..Shuttle vectors, Targeting vectors

Construction ofcDNA and genomic DNA libraries

icreening a !ibrary 1+ve)&(-ve) selection strategies' Preparation of

probes
Southern bloning. Norlhem bloltinE south-W(5(em blouin!'

Cre - LoxKO cellCreatin cllls

cu eases dctrn no endonnh lo STRcI] DN tccnE mes g)z,
rn DNA echnozEn gvand Nl{ert NI) po ymerase).ropp

scsdan t- galeas as.'nK Phosphatases,ucN
id CBAh ntag.'asm ds, po ds, phageectroP k (par)otr

annsect.vect p(' nal Exdctor pEukar)ot

U nit-llI:
Rccombinant

DNA Technology

-]



Yeast 2 hybrid
Phage display

Unit - IV:
Genetic

Enginccring:

Molecular markers RFLP, AFLP.

September

l0

Oclober

Reooner cenes - CFP, b gal. luciferase

I rprerriin in heterologous slstems - bacteria

Expression in heterologous system - yeast cells

Expression in heterologotls system insect cells

Expression in heterologous system mammalian cells

Molecular matkers - RFLP, AFLP
Random amplification ofpolymorphic DNA (RAPD), Short tandem

repeat,
Single-nucleotide polymorphism (SNP), Ribotyping

J,)u ldt
E lt ll?

l

l



Acad€mic Organizer (201 7-18)

M.Sc Biochemistry, Scmester-IIl
Paper II

lm munologJ- and lmmutlotech nology

Month
and No o[

l,crturcr: D.l{n.i:tlli

Unit Il
Llnit III

Unit lll
Unit tv

ImmunosupPressive drugs

nt Name oithe lopic

and agenls & their mechanism of action. lmmune evasion

June
ll

Jul!
l6

August
15

September
t5

teaohing
da

t

nL]

I lnit Il

br bacteria and viruses

iffi;;il;;;il; producrion o[ pol)clonal anribodies: Animals models for

l#r.t., "r'""iiuiil"s' 
Merhods of aniibod} purification: sah precipitdlion Aflinit)

ffii.a1li;il-ffi;;n'unriuoar una'ne i Equilibrium diatvsis surrace Plasmon

Resonance,; Amnir). Atidrty lmmunoprecipiuiion Agglulination te\ts (Direcl and

il];fi;. 'il;ti;; "f eggtutination complement fi\ation resl lnhibirion .ol

::ffi;;Ji'ii;;# ;i- d:R 
^ 

w"".':::Il:;';,,;T::[:i:fl ,i::'J;l:'31.:l;i
Hvhridoma lechnoloBs produdlon ol monr

",iJirn.r""tt.."pv,1"ibodv 
engineering' Types of Vaccines'

October

L4 l td'

lltic

tidj

dI &aluNIIi ofn log,"eh mI r!llrn ofls t(' Svstempon
ofC &5mm& non-specSpec1)

of stroPro gensll ngns. peniesloEnantdetermi pes.p'm gc]s andSI lLlre.las catlon.CI ation5I andmode appuvants ty ofheoriesTidial ot otypesI sotns, ypebul ypes,rmlnofb ca1 glkrgi propcrt
d verslbodantiGeneformatbodintr

Events in Immune ResPonse

Humoml& cet!-mediated immune response Activation of T cells & B cells Kinetic-s

:il ;#ffi;';i;;;;o -a .".o'oiry immune response' MHC Proteint structure &

;,;i,;;*';^tlfi ;,lcessrng & pre'entarion fransplanration immunologv crali

- chain loci in B_cells

structure ofCD3, CD4, CD8
Genomic rearrangemenls
Cenomic rearranBements

oflight and heavy
in T-cell receplor,

Versus Host Disease

icat

defi

olactandDis ryalbioandxatti o8rnt hways(' patplem
or unol gv.1'

andll llk es lyation,rl'erons cvl
T .""Pebs IassifiClr 1ll )rsisorde persenst)nIlrI nl IT uberc Ibsir Cn5 ).hof (dfor )peesl5T lagnoslsh 1))persensl

idim s:
defilnlidisorders typesselofStudy andfor DA enc)thcraGene pyd ficand secondaryd sorders nraryprr

lmmunol ofAIDS

0.t

I nen,ide. DNA. recomb'** ' '"..'lfi#i'ili'-';id;;;;"t".,' 
Schedules orcommon 

I

I iaicination. aenefirs and adverse consequences ol raccrnallon 
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M.SC SEMESTER III

Biochemistlv: Paper-IV: Bl30ifl:Cell sign.ling, Differentiation and methods ofcell study

Name of the lecturer: Dr.S.Padma

JUNE

l:

JUI-Y

l6

AUGUSI II

t5

SEPTE]!lBER l

tl

Unit llI: Cell
Signaling

Unit lV: Cell &
Differentiation

tA>u)-6
,lhit
Irt,'

Name oflhe topicMONTHA',Jo of
Teaching days

Unir

Structural organization of prokaryotic cells, Structural

organizalion of eukaryotic cells (PIan/animal cells) Ultra
slructure of mitochondria, chloroplas! nucleus. ER. colgi
etc
Extracellular matrix-collagen, elastin, fi grillin. fi bronectin,

laminin &

UNI'I l- Ultra
struclure of Cell

Cell junctions, Cell adhesions, Cytoskeleton-microtubules,
microfilaments and myosin,Totipotency, General

stralegies ofcell cycle and its regulation, Early embryonic

cett clcle & M-phase matumtion factor
Sinple and compound microscope Phase contrasl. dark

lleld and polarialion microscop). Fleclron microscop].
SEM, TEM; freeze fracture, Fluorescence and Confocal

microscopy; imaging live cells, FRET and FRAP, Atomic
force microscopy, Flow-Cytometry and cell sorting
FACS Planl tissue culture

Unit - Il:
Methods of Cetl
Study

Animal and insect tissue cullure, Methods ofcell
disruplion and Iiactionation, isolalion of organelles.

Cell communication and types ofsignaling
molecules,Types of receptors and their structure,

Monomeric andtrimeric C_proteins and their role, Second

messengers cAMP, cCMP, Ca*'?, calmodulin, inositol,

NO,lntroduction of signaling components in bacleria.

Chemolaxis.PIant si slem an over !lelv
Srress signaling in planls (biolic), Stress signa

(abiolic), Plants hormones and their mechanism ofaction
Overview of developmental regulation, Plalelet derived

groMh factor (PDGF); Epidermal growth factor (ECF)'

lnsutin like growth factor (lCF), Nerve growth faclor'

Vascular endothelial growth factor (VEGF),Tumor

necrosis factor (TNF) & eryihropoietin, Fibroblast &

Iing in planls

muscle cell differenriation.

Formalion ofbodlpattem in Dros

aDootosome. Modes ofaction ofTS genes pl 10. pl6.
p) t. Phosph"tute -d tensin homolog lpTt\ ) p5J and c-

Myc

ophila" Apoptosis andl /tvOCTOBER

.l



Academic Organiser (20 l7-1 8)

M.Sc- Sem-III

Bio chcmistry: Paper-IV: BI304T: Endocrinolory and Metabolic Disorders

Nsme Of the Lecturer: M.Usha

Monlh &
No. of

tcaching
d
.l une History of endocrinology, Organization and classificalion of hormones and

endocrine .yrtems. Basic mechanism of action of Peptide hormones and

receptors, Basic mechanism of action of steroid , hormones and receptors,

Chemistry, physiologY, and disorders related to Hypothalamus-Pituitary axrs'

Chemistry, physiologY, and disorders related to thyroid and parathyroid glands,

Glycoprotein hormones (LSH. FSH, TH, hCC, POMC), Gro$'th hormone familv

(GH, hCS, Prolactin). Adrenal hormones, Conadal hormones

Regulatory pathways (positive, negative, feedback loops), Regulation of

biosynthesis of steroid hormones by peptide hormone s (LH, FSH, ACTH)

Endocrine regulation of groMh, Endoc ne rcgulation of stress. Endocrinologl

ofCa homeostasis, Endocrinology ofblood sugar' hunger. digeslion, and obesitY.

Endocrine regulation of renal function, Endocrine regulation of cardiovascular

system (angiotensin, BNP, ETI), Endocrinology of fertility (changes in

menstruation, Prcgnancy, and menopause), Mcdical uses of stcroid hormoncs

(contraception, HRT, hydrocoltisone . anabo lic steroids), Erythropoietin, Adipo-

cltokines, Orexins

Disorders ofaromatic amino acid metabolism,

.lul"v

l6

\ugust

l3

September

l.l

Unit II:
Endocrine
aegulation

unir - I ll:
Disorders of
Amino Acid and

Carbohydrate
Metabolism

Diabetes
5i1".i"., 

", 
*ia tio*e deficiency' Farber's disease' Neeman-Picks disease'

Xl,],""r". J,r""""1,[.bu" alt"ut"' s'lpt'utiae-lipdosis disease Fabry disease'

in*niuna ru-".t tyndrome. Hyperuricemia and Gou!'

,1,

Name of the TopicI nit

Unit - I:
Hormones and

Endocrine glands

disease, homocystinuria, methyl malonic

rs ofgtycogen storage, Disorders offructose

Disorders of lysincproline metabolism,of proline and hYdroxYDisorders
defects in metabolisnralassemia. Geneticmetabolism, Hemoglobinopathies; Th

of amino acids ( maple sYrup urine
metabolism of urea (Argininemia.

Acidemia), Cenetic defects in
Synthetase-l deflciencY),I PhosphateosuccinicAcidemia, CarbamoYArign
and Calactose metabolism

Disorde
Pentosu

Unit lv:
Disorders of
Lipids and

Nucleic Acids
Metabolism

October Hereditary Xanthinuria and Lesch-Nyhan sYndrome

tt).ll,..

I 1t+,1
Ertra

'L



Academic Organizer 2017-18

M.SC SEMESTER IV

Biochemistry: Paper IY: Physiology And Xenobiotics

Name ofthe lecturer: Dr's'Padma

Name of the topicUnitofMONTHNo
l eaching daYs

olfaction andbetwecn vlsl

ml astroc)'leroglN ta.ls gi neuronalT)pes celaldiandirc epr dymSdroc)1es,goden oflilIIf Beners.N reSenerali
sof ynaPxcechanisMppnnpu

lsm Typespuoflsslonlransnllrans
SImode rng.gna

and theirtlers reccptorsneurolmnsml brateveneofDianlands grE ynapse
braithefN S glonsPN S,CN S.stem:sy

sualki tongueeye.Sen organsry hanRPCCcalandrhodopsinjsl izationcelC ls, pecra
S15Uaof gnal.natrterml lariS lmlndnes )S.blourofiolog}ron. physcol

November

ll

l:
Neurophysiolo&Y

ardiac.cstrialede:scmuofstousvarl )peofStructure ler11 ufsm ohec ancrl MI h.lowshtcn\fastooth5m danof actinleRcontractif on,oatrregcontractlo andaSlnslthccc s ytocscle-r1tuonnnnmyos ata1 onrgon gu\e presslMu genescytok of.Roc!elansttran criPttoandna pooscrtran pt
larmusceuro-Notl11loco on.cenelnsSCm prot
nstarn ISherri gtonmctto vlc phgraE yoss ontlansm leuscmioisordDdrum ),record nggraphKvm

nmvoloonocn1 \1nt pathyd stroph)( treatmentandDetectiona )graMs. yasthysparal hd vm ystrop(ofordersDsordcrsd
S.ysparatt.lTlYotonll s.c)'tis
lemInltreatn andetecDil3 ),gr

of muscle
myopathy
Myasthen
disorders

I: Structure a

Physiolos of
Muscle

nd
December

l4+1

d g)analomvlc systemproducliF ).and genclredacq(inferti 1)femalfau5csC andmanato )systei ale reproductreatments, environmentalinle11il (al tyofCausesnolendocri st
cagrreproductiPubertyatments),and genell andsseneslC).and androPausenl nopause(

t5

Januar).

LA
t
i,,/r'

1

l

lll: Human
Reproductive
Biology



impiantation
of pregnancy

( nalural and as;sted (in vitro)),and placenla, Milesrones in first trimester

Milestones insecond trimester o fpregnancy. Mi lestones in third rrimeslerof pregnancy, chil d binh, Placenta as source of slem cells,cord bankiFebruary

1,1+ I

: Liver and
Xenobiotics
IV

March IV Env enlal factors infl uenci drug elabolis nr Effectsand rsmmetabol lltodel toxins all bacteriatoxins. ale)iotoxins ( I.lypes dI. N utrientxD, rnteracldrug lonsIIand

tl )*-M
llt ltr

J

l,
L I



ACADtrMIC OII.GANISER -20I7-I8

M.Sc SEMESTER Iv

Biochemistry: I'aper-l[: Bioinformatics

.\"ame of the lccturer: Dr.S.Padma

NION TH Unn

I Cenonrics

I2

Genomics and branches of genomics (Why study a

genome?) HGP and Strale8ies for sequencing genomes

(sholgun and hierarchical sequencintl. lsl teneralion
sequencing methods (Maxam and Gilbert Method;
Sanger's method). 2 and 3 Generalion DNA
sequencing methods (Next Generation Sequencing),
Genetic and Physical maps of the genome, EST, STS,

DNA sequence databases, Use of dalabases; dala

mining, Comparing DNA sequences. pairwise locatand
global alignment, BLAST, FASTA, PAM and

BLOSUM matrices, Multiple sequence alignmenls
(Phylogenetic trees, Clustal-W, COBALT),

Decenrber

l4 ll:Trunscriptomics

Epigenomics and metagenomics:
Relation of transcriptome to genome and proteome

(Why study a transcriptome?) Tools oftranscriptomicsi
Nonhern blots, RNase prolection assays, RT-PCR and

Q-PC& HT tools of transcriptomicsi Microarrays for
expression profilin8, altemate sequencinS, HT RNA
sequencing: SAGE. MPSS, RNA-Seq. GIGA,
Identirying expressed sequences by ChlP-seq, DNase-

seq, ENCODE Project (Encyclopedia of DNA
Elements). Design and analysis of siRNA / RNAi for
expression analysis; siRNA libraries, Anti-sense oligos

fo. regulating transcriptome, Regulation by miRNA,
Exlent and role of ncRNA, GWAS associalion tlilh
phenotypes, Transcriptome databases (ESfs,
Transcriplome Shotgun Assembly, ArrayExpress)

Januar)

17+l

Ill: Proteomics Relation ofproteome to Senome and transcriptome
(Why study a proteome?) HUPO goals and

accomplishments. Melhods for sequenclng

proteins: Ddman degradatiofi 2D gels and peptide

maps MS MALDI. LC-MS, Tandem MS (MS-

MS) Micro-arrays fbr proteins, Proleins molifs,
sequences, and structure databases; Peplide

sequence and MS profiles databases, Comparing

protein sequences, alignment, Predicting secondary
lbld . threadstructure-.r6 iritio. Homolo

A )": ,lb,llt
'/l

TOPICS COVERED I



modificalion (kinome.Posl -lranslalional
lationI:ebruarv

t6

lV: Synthetic
Bidogr'

\,,i

fici

('omParati uti h karlorype.seq n8 f d ividu l cths;
andSNPs hunran di Cenom rational drug

danddesign rugdiscovery
tTlrcsPharmacogeno

utriN genom Metabol onltcs PCR totechniq
ynthet andgenes genom imal SenomeBUi drng art fic al L]ll dinphage; ancart lcri Melagenom lb stud!

ecol cal sanrgr ples

A.-L,
1lt D.

l __i



Semester IV: Paper III - Biotechnology
Name ofthe lecturer: S.vanitha

Month & no of
teachi s

November
t2

(3 extra)

December
l3

(2 extra)

January
t2

(3 extra)

February
13

(2 extra)

Academic Organizer
(2017-18)

M.Sc II YEAR Biochemistry (CBCS)

Development, maintenance and

culture, cloning in mammalian
establishment of animal

and non- mammalian

cell
ceils,

Droduclion of iiral raccines, lFN. rPA. high \alue lherapeulics'

i,rokina'e. monoclonal antibodies, chimeric antiboJies'

immunotoxins as therapeutics. Gene knockout , hansgenic animals

and application, human gene therapy, humanized animals as organ

larm

Large scale cultivation ofmicrobes, fermenter design, down stream

processing, prcduction of biomass, SCP, low molecular weight

compounds. insecticide s, enzymes for research, production of
HFCS, cheese, polysacch arides (xanthan gum, gellan, pullulan etc),

microbial mining, production of human insulin, interleron, human

growth hormone, tPA, SuPerbu g, microbial degradation of oil

bioremediation ofoil s ills.

r4

Name ofthe topicUnit

Methods of immobilization of enzymes

production, site directed mutagenesis, high throughput screening

iools, rational protein design and directed enzyme evolution, top 7

(Kuhlman i.aq, tags for protein purification, natural. and

recombinant fusion protein, altering kinetics, pH, specific activity,

increasing stability, pegylated interferon, macro modifications'

Methods ofdru

and cells, large scale

Protein
engineering

Unit IV

Animal
biotechnology

Unit lll

Plant cell culture, callus, Protop
Dlanrlets. plant vectors- Ti plasmid. GV food and crop' terminator

iecnnologl. anti- sense R\A. plantibodies. case studies oI Bt

cotton, Bt com, Zeneca tomato paste, flavr
savr tomato, virus resistant plants, roundup ready, golden rice

last f'usion. differentiation to

Plant
biotechnology

Unit tl

Microbial
biotechnology

Unit t

-kr&lL
aiin*

design & delivery.
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M.Sc- Sem-IV

Bio chemistry: Paper-IV: BI40,|T: Microbiology (Elective)

Name Of the Lecturer: M.Usha

Month &
No, of

teaching
days

Novenrber

l)rceDrber

Unit Ir
Funda mental
Microbiolog)':t

Classification of bacteria, morphological types, distribution in nature. lsolation

methods: Pure culture techniques & enriched cultures. Motility in bacleria.

Staining mcthods (Gram s staining acid-fast & spore staining). Sterilization
methods: Autoc!aving, dry heat, filtration; chemical disinfectants, and irradiation
by gamma rays.

CroMh Media: Supplemented media. Selective media & minimal salts media

.Maintenance and preservation ofmicrobial cultures.Bacterial Cro$th: Gro\\th
curvc
doubling time. lactors aflecting gro$th (pH. temperature. l'actors affecting
growth (plt, temperature, oxygen & agitation). Chemostat, continuous &
synchronous cultures.

Discovery and general characteristics ofviruses. Structure & composition of
TMV, Cauliilower mosaic virus. One-step groMh, single bursl & eclipse
experiments. Gencral features ofhosFvirus interactions- permissive and non-
permissive hosts.

il^,!U
liu ltt

1

I nir l:
I undamental
l\'[icrobiolog]

Ilnit l:
Funda mental
Microbiology

Januar'v

7+2 Extra

Unit - lt
Virus€s

['ebruary

8+l Extra

I

Name of the Topictl nit

L),tic verses Iysogenic life cycles of), Phage. Assay methods (Plaque assay,

Pock assay, heme agglutination assay. transformation assay). Purification
methods (ullrafi ltration, ultracentrifuSation & afl'inity melhods). Cultivation of
viruses in animals & tissue culture. Life cycles ofanimal viruses (Poliovirus,
Retro!iruses nsRSV/ HI Virusoids and viroids &

Unit - II:
v iruses


