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Unit-l: Chemistry of Amino acids & Proteins
l. Classillcation and structure ol20anrino acids.Esscntial.Non-esse ntial.unusual/non-

protein amino acids
2. General properties of Amino acids. acid-base titration ol'anrino acids. pKa yalue.
3. Peptide bond-fbrmation and stabilitl.'. priman, srr.ucture.
4. Secondan strlrctures and rrotit!: a-helix.p-sheet.3 I 0-helix. Ranrachandran plot
5. Leucine zipper.Zinc llnser.Trans-membrane domain.bllLH
6. Tertiary & Quaternarl structurc (Ml.oglobin. Hentoglobin)
7. Protein-proteininteractions(Actin.1'ubulin)
8. Small peptidcs(Glurathione.pepride Horrrones).cl,clicpeptides ((iramicidin)
9. Classiflcation of proleins-Globular. Fibrous. Membrane. Merallo-prorcins. SCOp. CIATH
10. Denaturation (pH. Temperature. Chaotropic a-eents).Rcfolcling. I{olc of chapcrones in tblding

Unit-ll: Metabolism of Aminoacitls & proteins

l. Mctabolic latc of dietary protcins and Aminoacids
2. Degradations to glucosc and ketoncbodies
3. Arninoacidsdcgradcdtopvruvate.Oxaloacetate

4. AminoacidsdegradedroAcetyl-CoA.Succinl,l-CoA
5. Metabolism of branched chain aminoacids
6. Role of glutarnate c1,cle in fbrmation & circulatio, .larnnr.nia
7 . GIr.rcose Alanine cycle. LJrea c1.,cle

8. Linking of Citric acid and LJrea cvcles. regulation of urcacrcle
9. Genetic dcf'ects in metabolism olaminoacids (Albinism. phenl lketonuria.

Maple svrup urine disease. Hontocvstinuria. Alkaptonuria. Methyl malonic Acide mia)
I0' Genetic defbcts in metabolism of Urea (Argininerria.Arignosuccinic Acidemia.

Carbamoyl Phosphate Sl,.nthetase-l deficiency.)

Unit-lll: Chemistry of Lipids & Porphyrins
l. C-'lassiflcation & biolo-sical si-enilicancc ollipids & laltl.acids
2. Steroids. Sterols. relation 1o vitamin-D and steroid horrnones
3. Bileacidsandsalts.Phospholipids

4. Oils.rr ures. lsoprcrrerrrrils

5. [.ipoproteins

6. Glycolipids. Sphinglipids
7. Structure & firnction o1'porphl,rins (cx. Heme. Chlorophy ll)
8. Cerebrosidcs. Gangliosides

9. Prostaslandins.Prostacl,clins

10. Throntboxanes.Ler-rkotrienes

Unit-IV: Metabolism of Lipids & Porphyrins
l. Irte ol'dietlrl Iipids arrd Apoliprrpr.oluins
2. Fattl'acid bios,r,nthesis.Desaturationoffirttl,acicls

3. Betaoxidation.breakdorvn ofodd chain t'attvacids.energl, l,iclcls
4. Regulation ofB--oxidation.i'o--oxidation & u-<rxidation
5. Metabolism of phospholipids & Sphingolipids
6. Regulation and Biosynthesis of cholesterol and othcr steroicls
7. Fate of-acety'lcoA. tbrnration ol'ketonehodies ancl ketosis ,/ _($r,
8. Biosy'nthesis of prostaglandins. Prostaclclins. Thromboxancs. [.cukotriencs .Xi-rfi];,, ',',lt
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9. Role o1'llDL. LDL and Ve11"-lo*-densitl' lipoprotein (VLDL)ancl chole srcrol lcyels in botly
10. Catabolisrn of Porphl,rins.Ccnetic def'ects in lipid rnctubtrlisnr.

Medium chain Ac1'l coenzyme A dehldrogenasc delicicncl (MCIAD). l-ons-chain3-hvdroxl.,acyl-
coAdehydrogenase (LCHAD) deliciencl,. Fanr il ial hl per cho lcsrerolcr, ia
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10. Cutaholisrn ol'Porphr rirrs.Ccrre lic dclicts irr lipitl rrrcluholisrrr.
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and Vitamins.(4 Credits; 100 Marks)

Unit-I: Chemistry of Carbohydrates
I Classification, Monosaccharides (Aldoses & Ketoses)
2 Configuration and conformation ofmonosaccharides (pyranose & furanose, chair & boat)
3 Reducing and optical properties ofsugars
4 Stability of Glycosidic bond, disaccharides, oligosaccharides
5 Structural polysaccharides-Cellulose,Hemicellulose,Pectin,Lignin,Chitin,Chitosan

6 Storage polysaccharides: Starch, Glycogen, Inulin
7 Steric factors in polysaccharides folding, sugar code and lectin
8 Glycosaminoglycans, Mucopolysaccharides, Hyaluronic acid
9 Chondriotin Sulfate, Keratin Sulfate, Dermatan Sulfate
l0 Bacterial cell wall Proteoglycans and peptidoglycans

Unit-II: Metabolism of Carbohyd rates
1 Riactions and energy balance in Glycolysis
2 Reactions and energy balance in Gluconeogenesis

. 3 Reactions and energy balance in TCA cycle
4 Pentose phosphate, Pasteur an{ Crabtree effect
5 Anapleroticreactions

6 Glyoxylate cycle

7 Glucuronicacidcy,cle

8 Glycogen metabolism

9 lhotosynthetic reactions for biosynthesis of Glucose
l0 C3 and C4 cycle in plants

Unit-III:Chemistry and Metabolism of Nucleic Acids
I Purines, Pyrimidines, Nucleosides, Nucleotides, unusual bases

2 Structure of DNA-Watson Crick Model, A and Z-forms
3 Supercoiling of DNA-negative and positive,linking number
4 Structure of RNA, tRNA, rRNA, siRNA/miRNA
5 Properties of NA-denaturation and renaturation

6 Tm (factors affecting T*) and Cnt curves

7 Hetero duplex mapping-D loops and R loops
8 Biosynthesis of purines and pyrimidines
9 Degradation of purines and pyrimidines
10 Regulation: denovo and salvage pathways, nucleotide analogs .

Unit-IV: Chemistry and Metabolism of Vitamins
I Discovery of vitamins,classification, RDA
2 Vitamin A-source, biological role and deficiency
3 Vitamin B l-Thiamine-source,biological role and deficiency
4 Vitamin B2-Riboflavin-source,biological role and deficiency
5 Vitamin B3-Niacin and B5-Pantothenic acid-source, biological role and deficiency
6 ,r/itamin B6-Pyridoxamine and B7-Biotin-source,biological role and deficiency
7 jVitamin B9-Folicacid and B l2-Cobalamine-source,biological role and deficiency
8 Vitamin C-Ascorbic acid-source, biological role and deficiency
9 Vitamin D-Calciferol-source, biological role and deficiency
10 Vitamin E, VitaminK-source, biological role and deficiency
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Unit-l: Spectroscopy

I Beer I.,ambert's Lan'. Molar e\tinction coelllcient. Absorption maxinrtln
2 UV-Vis Spectroscopl . Colorimetrv Principle. Instrume ntati6p. Applications
3 Fluoresccnce Spectroscopl'-principle. Instrurncntation. Applications
4 Atomic Absorption Spectrometrl-principle. l.strurne ntation. Applicarions
5 NMR-Principle. Instrumentation. Applioations
6 ESR-Principle. Instrumentation. Applications
7 CD-Principle. Instrumentation. Aapplications
8 ORD-Principle. Instrunrentation. Applicarions
9 Mass Spectroscopv - principle. Instrumentation. Applications
I 0 X-ray crl,stallography

Unit-ll: Chromatography
I Partitioning and counter currcnt distributiorr
2 PC-Principle. Instrumentation. Applications
3 Tl-C-Principle. Instrurnentation. Applications
,1 CC-Principle. Instrumentation. Applications
5 Ion-exchange-Principle. Instrumentation. Applicarions
6 cel flltration (Gel exclusion chronrato-qraphl )-principlc. Applications
7 Affiniti' chromatographl'-principle. Instrumentation. Applications: immunc prccipitation
8 HPLC and RP-FIpLC-principle. Instrumcntarion. Applications
9 FPLC. LC-Principle. Instrurrcnration. Applications
l0 Pcptidc rnapping and N-terrninal secluencing of protcins

Unit-lll: Centrifugation and Electrophoresis
I Centrifirgation RCF and types olroturs
2 Ultracentrilirgation-principlc.instrunrcntation.application

3 CsCl densitl'gradient and sucrose gradicnt ccntrilirsation-Principlc & Applicati6ns
4 Electrophorcsis-moving boundarv and zonal cleclrophoresis
5 Native and SDSPAGE. tEF and 2D pACI:

6 Agarose Gel Electrophoresis. pFGE

7 Z-vmography. PAGE tbr DNA secluencing
8 DNase-lFI1'persensitivityrrapping

9 DNA-Foot-printing and Chromalin Ip methods
l0 Denaturins gels for RNA. Southcrn ancl Northcrn Blots

Unit-lV:TracerTechniq ues
I Stable and radioactivc isotopes. Radioactivitl thcor'1.. Irall'lile and crnission speclra ol-

llalf'lifbolbiolo-eically.usct,l isoropcs-2H.3tt.l4c.l8o.l2p.3-5s.1251

2 Isoropes used rbr labering of proteins(3H. l4c.35s.l25r)ancl 
nucreic a.i.is 13H.32p1

3 Detection of radioactivity bl Scintillation countin-u
4 Autoradiographl,. F'luorogr.aphr,. phosphor-intauine. Applications
5 CM countcr. gantma counter
6 Radiation hazards and satb disposal of r.aclioactivit\ \\,aste:

[,uxontetrl and chent i lunr inescence as .lternati'c to r.adioacti'itr
7 [sotopc dilution rrcthod-pulsc chasc

8 llistoric.*r,npl..-l4C r,,r.ll8O tosrudr pholos.rnthcsis

9 Historic .*on,pl.r-J,lP on,l32Sto stud-r r ilul rcplicarion (Hershel-Chase experiment)
l0 Historic examples- 

l4N 
undl5N in DNA replication (Meselson and Stahl experiment)
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Unit-I: Bioenergetics

I Elernents of inrportance in Biocherristrl"(H.c.N.o.P.S).t} pcs and cner-ev ol-bonds and interactions (ionic.
covalent. co.rdinate. Il-bonds, r anderrr,aals. hl.,drophobic interactions)

2 Larvs of thermodynamics. Gibbs riee cnergl . rere'ancc of cnrrop) and
Enthalpl, in biological systems and rcactions:
F-irst and second-order reactions

3 Log and ln scales in biological processes (exponential sronth cur\ es. radioacti'e decar.),l Biological oxidation. hi*eh cnerg;. compouncls
5 High energ"r bonds^ redox and phosphate porcntial
6 Structure of nrembrane.fbrces stabilizinq ntentbranes
7 [--ornration of ion gracJients across o ,,.ibron. (;;,,,i;r, sraclicnts in oreanclles). rolc of transporters and

channe ls

8 ETC in Mitochondria and Chloroplasts. Uncouplers ancl inhihitors ol'encrg' transfer9 Polarization of cell. Resting potentiar. Action potentiar. pr.opagati.n or. IrnpulseI0 Biological {luorescencc (GFI' and deri'ati'cs). BiorumiiresLcicc

Unit-II: Structure of Prokaryotic cells
I Classiflcation ot'prokar),otes (s).stems olclassillcation)
2 UltrastructureolEubacteria. Cl,anobacteria. Ml.coplasnta
3 Motility of bactcria.bacterial tllrrs.isolation of bacicria lionr natural sources4 Sterilization of nraterials (Autociaving. drl heat.filtration.chenrical disinf-ection. irradiation)

And commonll"-used n-redia (rrinirnal. enriched. selcctive) lbr bacterial gro*.th
5 Staining methods fbr bacteria:maintenance and preservation ol-bacterial cultures
6 Grorvth curve- Doubling tinle. Factors afiecting gro\\'th-pl [. I'cnrpcraturc. o\),gen. asitation7 Batch and continuotts eron'th ol'bacteria. ch.,iitat. sr nchrcnizcd cultures
8 Industrial (large-scale) grou.,th ol-bacteria. Icrrlcntcr dcsign
9 Bactcria of indr.rstrial imporlancc.developmcnl ol'cornmercialll r,alLrable strairs
l0 Discoverv of Antibiotics. rrocle olaction ol-\ rrioLrs classt's ol antibiotics. antibiotic resistance

Unit-lll: Structure of Eukaryotic celts
I UItra-structure of animalcells
2 Llltra-structurcofplantcelis
3 Composition of crtoskelcton-rnicrolllamcnts.microtubulcs.internrediatc filaments
4 Nuclear skeleton-larnina.scaflbld
5 Vesicle traflicking (endocvtosis. exocvtosis). rolc o1'Rabs ancl Ilab Ci.il)ases
6 Structure olchromatin and chromosorncs (cenlrontcre. tclonrcrc. kinetochorc)
7 Mitosis. Meiosis. and interaction ol'chronratirr u ith cr toskclcton (attachrnent of spindle fibers).8 l"ormation and structure of special chronrosonres (pol)tcnc. Iampbrush)
9 Cellcycle
l0 Apoptosis

Unit-lV: Methods of Cell Study
I Simple and compound microscope.
2 Phase contrast.dark fleld and polar.ization tnicroscopl .

3 Electron nticroscop;-. SEM. l-EM: tiecze liacture.
,1 Fluorescence and Conlbcal nticroscopl.:irraging Iir,c cclls.
5 FRET and FRAP.

6 Atomic fbrce rricroscopy.
7 Floiv C1'tomctr1, and IrlLur.escerrcc

activatcd cell sorting (FACS).
8 PIant tissue culture.

9 Anitnal and insect tissue culture.
l 0 lvlcthods olcell disruption and fiactionation. isolation ol'orqarcllcs.
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Paper-V:BI 105P: Analysis of Biomolecules
and Biochemical Preparations

Paper-VI:BI 106P: Bioanalytical Techniques

I Lab safety, GLP, calculations and
preparation of standard solutions

2 Preparation of buffers, use of balance
and pH meter

3. Qualitative analysis of amino acids
4. Qualitative analysis of carbohydrates
5. Qualitative analysis of lipids
6. Determination of pK and pl of an

amino acid

7. Estimation of amino acids by
Ninhydrin method

8. Quantification of Glycine by formal
titration
Estimation of Tryptophari by Spies
and Chambers method

Saponification value of fats
Iodine number of oil
Peroxide value of fats

Acid value of fats

Estimation of protein by Biuret
method/ Lowry' method

Purification of casein from milk,
calculate yield

16. Purification of Albumin from Egg,

calculate yield & Fractionation of
BSA by salt precipitation

17 Isolation ofStarch from potato
l8 Isolation of Glycogen from liver
l9 Isolation of Lecithin and

Cholesterol from Egg yolk

9

10.

IL
12.

t3.

14.

15.

l. Absorption spectrum of Tyrosine
2. Estirnation of inorganic phosphate by Fiske-

Subbarow method

3. Estimation of DNA by DpA Method
4. Estimation of RNA by Orcinol Method
5. Estimation of Fructose by Roe,s

rnethod

6 Titration of calcium in milk
7 Titration of vitamin C
8 Estimation of total sugars by phenol sulfuric

acid method

9 Estirnation of reducing sugars DNS
rnethod

10. Separation of arnino acidsby lon-
exchange chromatography

I l. Separation of Purines and pyrimidines by
paper chromatography

12. l-D PC of arnino acids
13. 2-D PC of amino acids

14. PC of plant pigments

I 5. TLC of plant pigments

16. TLC of lipids
17. Desalting priiteins by Dialysis
18. Gel filtration (size exclusion)
19. SDS PAGE for proteins

Semester-I : Practicals

Project ideas:

1 compare pigments in different plant parts, different flowers, plants and algae
2 Compare unsaturation of various oils and fats
3 Determine sugar /vitamin C content in various fruits and soft drinks, calcium content in various

milk brands

References:

l. An Introduction to Practical Biochemistry. By: David T Plummer. Publisher Tata McGraw- Hill
2. Biochemical Calculations-Segel,l.H.John Wiley & sons
3. Experimental Biochemistry: A Student companion- Sashidhar Rao, B and Deshpande, V. IK

International(P) Ltd
4. Experiments and Techniques in Biochemistry: by Sheel Sharma, Galgotia publications.
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Unit-I:Enrymes, Coenzymes and catalysis
I Thermodynamics of catarysis, Fnergy of activation, Reration of Ac and K"o2 Coupled reactions (endergonic and exergonic) in biochemicar pathways3 Methods to isorate and puiify enzymes, A..uys, Activity unitr, sp".inc activity4 Nomenclatureand classification ofenzymes:EC,SCOp,CATH
5 Metalcofactors,and co-enzyme requirements
6 vitamin cofactors: Tpp, FMN/Fab, NaorN,cDp, pantothenic acid7 Vitamin cofactors: plp, Biotin, Folate, Cobalamine, phylloiuinone
8 Factors affecting catalysis (pH, temperature, pressure, 

"nryr. 
and substrate concentration)9 Chemicals to identify active site ..ridr.r, Arg, Cys, Lys, HisI0 Site-directed mutagenesis to identify active site ,esidres:Triose phosphate lsomerase

Unit-II: Enzyme Kinetics
L Single substrate. assumptions, Briggs_Haldane equation.2' Steady state, Michaelis-Menten kinetics (derive lquation and transformations)3. Transformation of Michaelis_Menten equation.
4 Bi substrate reactions: ordered, random, sequential, ping_pong

' 5 Distinction between ordered and random addition of substrate-s and products release.6 Inhibitors (competitive, uncompetitive, noncompetitive, suicide), effect on kinetic constants7 Enzyme inhibitors as drugs:RT and protease inhibitors as anti-Hrvdrugs
8 Cooperativity in binding (oxygen binding to hemoglobirf
9 Multiple sites; Coopi:rativity: MWC model, KNF model
l0 Slow transition and Hysteretic behavior in enzymes

Unit-III: Catalytic Mechanisms
, 1 Typ.sofcatalysis:acid-base,transition state,covarent intermediates

2 Reversible and irreversible activation of enzymes lpro-.nryr.r,phosphorylation)3 Enzymes activation by ligand binding and dimerizationlprot.in iyrosine kinase receptors)4 Catalytic mechanism of RNase
5 Catalytic mechanism of Chymotrypsin,Trypsin
6 Catalytic mechanism of Lysozyme
7 Catalytic mechanism of Carboxy peptidase,subtilisin
8 Allosteric regulation of Aspartate Transcarbamylase
9 Regulation of Glutamine Synthetase
l0 Multi-enzyme Complex: Fatty acid synthase

Unit-IV:Enzymes in physiology and Biotechnology
I Regulatory en4lmes in carbohydrate metaborism-(ctycotysis,'fCA cycle)2 Regulatory enrymes in nucleotide metabolism
3 Enzyme cascades (blood clotting,cornplement activation)
4 Enzyme cascades (cell division and Apoptosis)
5 Convergent and divergent evolution of enzyrnes
6 Reporter enzymes for gene expression (B-g;1, B-glucuroniciases,CA.l.):

Restriction enzymes and lig.ases in recontbinant DNAtechnolog,v
7 Enzymes in dairy (Rennin, Lipases, Lactases),brerving (Anry,rar"r,prot.ur.r,crucanases),

Food processing technologv (lnvertase, pectinases. papain)

8 Enzynres in detergent(ripases,ceilurases,proteases), paper (ceilurases) and tanning9 Enzymes in biorernediation, biofuel indJstry (cellulases)
10 Enzynre engineering: catalytic RNA and arrtibodies; Designing High-Through put enzyme assays
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Paper-I[: BI202T:Molecular Bioloey.(4 Credits: 100 MarkS)

Unit-l: DNA Replication
I Models of Re plication-random. conservative. senti-conserr ativc
2 Prokarlotic and Eukarlotic DNA polvmcrases. Ilelicases. I-igascs. 

-f6poisorncrases

3 I n it iatirrn-pri mosome. ori-set; rrcrrces. tccessur.\ pr()tci 11s

4 Elongation-Replisomc. leading ancl Iagging striinds. okazaki lia-enrents
5 Termination. Inhibitors of replication
6 Replication of circular chronrosor.r.rcs bl theta ntodel-qX li,4.E t.oli
7 Replication of circular chrornosomes b)' rolling circlc (lanrbda phage) irnd

Strand displacemenr rrodel ( mtDNA)
8 Replication ol linear chrontosomes. telontercs. telomerasc
9 Amplification-l)olr.tcne and doLrble minute chromosolltcs
l0 lnvitro replication (PCR)

Unit-II:DNARepair
I Types of damagc--oxidation.dcam.ination.alkvlation.adducts.breaks
2 Direct repair-MCMT. photo-rcacrir.ation. AlkB
3 Base Excision Repair (Short and t,ong patch)

4 NLrcleotide Excision Repair
5 M isrnatch Repair
6 Repair o1'DSBs b1 NHE.I and Ilonrologous rccorlbination
7 Ilollidai'.iunctions and rcpair olcollapseci torks
8 SOS and h_r pass repair
9 Diseases due to deftcts in DNA repair
l0 Rolcs olAl-M. BRCA in DNArepair

Unit-lll :Transcription and Translation
l. Prokarl,otic and cukarl.otic RNA poly rncrases
2 Initiation-prokarvotic and eukanotic prontoter sequenccs
3 Elongation. Tcrmination-Rho dependcnt and indcpcndent
4 Post-transcriptional modiflcations-cappin-e. I)oli A addition
5 Splicing. RNA editing: Inhibirors of rranscription
6 Structure ofribosome. nature olgenetic codc
7 Initiation oltranslation (role of cap. IRES IFs)
8 Elongation oltranslation (role of EFs)
9 Termination of lranslation (role ol'RFs)
l0 Inhibitors o1-protein sl,nthesis

Unit-lv: Protein Sorting/Targeting and Degradation
I Post translational modil'ications ol-proteins. role in tareeting (isoprcnr lation)
2 Signal pcptide (ERLS,).nrlc of SIIP in rr.anslation ol'secrctcd prolcins
3 NLS. Mitochondrial & chloroplast LS

4 Chaperones. IISPs in protein lblding
5 Lvsosontal pathuats (crrdocltosis. crinophaer. nracroautophagl.

Micro autophag1.,.direct translocation fionr cvtosoI)
6 Lvsosornal storagc diseascs

7. Ubiquitin-proteasomc pathuav. N-encl rule
8. I ntmuno-proteasorncs

9 PEST seclucnces and proteoll sis

l0 Mistblded proteins in Neurodc-eenerative discases
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Paper-III: BI 203T: Biochemical Genetics and Model Orsanisms.
(4 Credits: 100 Marks)

Unit-I: Mendelian Genetics
I Mendel's Laws, Importance of, Meiosis in heredity
2 Non-Mendelian Inheritance-Maternal effect, Maternal influence, Cytoplasmic inheritance
3 Geneinteractions-Epistasis, Expressivity, Penetrance

4 Sex linked, sex limited and sex influenced genes; Polygenic inheritance and Polyploidy
5 Mutations (spontaneous/induced,somatic/germinal,forward/reverse,transition/transversions)

6 Mutations (Silent, Missense, Nonsense and Frame shift mutations, conditional, leaky)
7 Detection, selection & isolation of microbial mutants. Estimation of mutation rates
8 Reversion and suppression of mutations
9 Mutagens-physical,chemical
l0 Transposon mutagenesis, Site-directed mutagenesis

Unit-II:Linkage and Mapping
I Discovery of linkage, Morgan's experiments
2 Cytological proof of crossing over.

3 2- and 3-point crosses

4 Recombination,lnterference

5 Tetrad analysis
. 6 Mapping humangenes by pedigree analysis; Fundamentals of population genetics (HW Law)

7 Pedigrees of AR,AD, XR and XD inherited traits
8 Mobile genetic elements-Zea Ac,Ds and Spm elements
9 Drosophila copia,Yeast Ty elements
10 Using recombinatinn to make knockout cells/organisms

Unit-III : Bacterial Genetics
I Discovery of conjugation
2 Mapping bacterial genes by conjugation
3 Discovery of transformation
4 Mapping bacterial genes by transformation
5 Discovery of transduction
6 Mapping Bacterial genes by transduction
7 Discovery of transposition

8 Structure oftransposons,replicative and conservative transposition,use as s

mutagens

9 Mapping phage genes*Fine structure of rll locus:Complementation analysis
l0 Fine structure of rll locus: Deletion mapping

Unit-IV: Model Organisms
1 Dictyosteliam to study cell-cell communication and differentiation.
2 Saccharomyces to study homologous recombination in mating type switch; site of formation of buds

3 Neurospora to study one gene--one enzyme hypothesis

4 Drosophila to study embryonic development (homeotic mutations)

5 C.elegans to study development and nervous system

6 Danio to study vertebrate development,GLOfish

7 Xenopus to study embryogenesis

8 Mus in bred and knockout strains, NOD and nude mice

9 Zeato demonstrate cytological proof of crossing over
l0 Arabidopsis to study flower development
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Paper-IV: BI204T: Endocrinolosv and Metabolic Disorders.(4 Credits: 100 Marks)

Unit-I:Hormones and Endocrine glands
I History of endocrinology
2 Organization and classification of hormones, endocrine systems and

disorders

3 Basic mechanism of action of.peptide hormones and receptors
4 Basic mechanism of action of steroid hormones and receptors
5 Chemistry, physiology of Hypothalamus-pituitary axis
6 Chemistry, physiology of thyroid and parathyroid glands
7 Glycoprotein hormones (LSH, FSH,TH, hCC, pOMC)

8 Growth hormone family (GH, hCS, prolactin)

9 Adrenal hormones

l0 Gonadal hormones

Unit-II:Endocrine regulation
1 Regulatory pathways (positive, negative, feedback

of steroid hormones by peptide hormones (LH, FSH.
Endocrine regulation of growth
Endocrine regulation of stress

Endocrinology of Ca homeostasis.
Endocrinology of blood sugar, hunger,
Endocrine regulation of renal function

diecstion ancl obesitr

loops), Regulation of biosynthesis
AC]TII)

2

3

4

5

6
'7

' 
8.

9.

l0

E,ndocrine regulation ol'cardio'ascular srstent (Angiotensin.Br,\lr.E'l'l)
Dndocrirolo-e1, ol'ftrtility, (chan-ees in rrcnstruation. prL-rnitnc.\ anti nrenopausc)
Medical trses o1'steroicl hormoncs (contraception.hvclrocortisonc.anabolic steroids):
Erythropoietin. Adipo-c1,tokines. Orcrins. HR I'

Unit-III:Disorders of dminoAcid and Carbohydrate Metabolism
I Hyper phenyl alaninbmia
2 Disorders of proline and hydroxyl proline metabolism
3 Alkaptonuria

4 Disorders of lysine metabolism

5. Disorders of tyrosine metabolism

6. Hemoglobinopath ies;Thalassemia

7 Disorders of glycogen storage

8 Disorders of fructose metabolism

9 Disorders of Galactose metabolism

l0 Pentosuria, Diabetes

Unit-IV:Disorders of Lipids and Nucleic Acids Metabolism
l. Disorders of acid Lipase deficiency

2. Farber's disease

4 Goucher's disease

5. Krabbe disease

6. Sulphatide-lipidosis disease

7. Fabry disease

8. Downs and Turner's syndrome
9. Hyperuricemia and Gout

l0 Heriditary Xanthinurea and Lesch-Nyhan syndrome
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Paper-V:B1205P:Enzymology and Genetics Paper-VI: B1206P: Molecular biology and
Endocrinology

I Assay ofurease (horse grani / any
source)

2 Assay of catalase (Liver / any source)
3 Assay of o amylase (saliva)

4 Assay of B amylase (sweet potato)

5 Effect of enzyme concentration on enzyme
activity (salivary amylase)

6 Effect of Time course on enzyme activity
(salivary amylase)

7 Effect of pH on enzyme activity
8 Effect of temperature on enzymeactivity

9 Effect of Substrate concentration,

de.termine Kn, and V,,,,
10. Monohybrid ratio
I l. Dihybrid ratio

12. Linkage analysis

13. Pedigree analysis and mapping
14. Tetrad analysis

l. Isolate DNA (onion/thymus/other

source),

2. Absorption spectrum to assess purity
(1^2601A280 ratio) of DNA

3. A260/A280 ratio of RNA to asiess its
purity

4. Deterrnine Tm of DNA
5. Prepare RNA (yeast/other source)
6. Agarose Gel Electrophoresis for

RNA/ DNA
7. Absorption spectrum, Molar Extinction

Coeffi c ient of purine/pyrimidine
8. Estirnation of FSH -

9. Estimation of LH
10. Estimation of T3

ll. Estimation of T4
12. Estimation ofTSH
13. Pregnancy Test (strip method)
14. Determine blood glucose

15. Determine urinaiy glucose

Semester [I: Practicals

Project ideas:

I Cornpare abundance of an enzynte in various soLlrccs

2 compare sensitivity arrd/or specificit.v of diflerent assa),s for the sanre

enzynle

3 Find the effect of some treatment (drug) on your rnodel organisnr
4 Screen natural sources for biodiversitv (bacteria. phage. algae. antibiotic-resistant

bacteria)

References:

1. Enzyme assays-A Practical Approach, Eisenthal, R and Darvson.N4J, IRL press

2. Practical Biochemistry-Rameshwar.A,Kalyani Publisher

3. Principles of Genetics by Eldon John Gardner,Michael J.Sinrnrons,D.PeterSnustad;JohnWiley
4. Modern Genetic Analysis Anthony JF Criffiths,William M Gelbart,Jeffrey H Miller and Richard C

Lewontin.Pub.W.H.Freeman;

5. Statistics,Basic Concepts and Methodology for the Health Sciences DanielWW, Pub Wiley India
6. Lehninger Principles of Biochemistry, DavidL.Nelson,MichaelM.CoxPublisher:W.H.Freeman.
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l0lT References:

l.Lehninger Principles of Biocherristry,David L.Nelson.Michael M.Ctox publishe r:W.H. Freeman.
2.Biochemistry-Jereml M Berg..lohn L'l-r'moczko.iind [,ubert Strl.er.:wH [rrecman
3.Biochemistrr'.4tr'Edition-DonaldVoct.Judith G.Voet. Iruhlishcr.lohn\\1ilcr'& Sons.

I02T References:

l. Lehninger Principlcs of Biochernistr"r'.DalidL.Nclson. l\lichacl NI.Cor publisher:W.H.Freeman.
2. Biochernistrv-.lerenry' MBerg. JohnLT; nroczk.and Lubcrt Strl cr.:\\'ll Irreer111
3. Iliochemistrl'.4'r'Edition-Donald voet..ludith c.Vocr I,ublisher.lolrn\\rilc- & Ssns
4' Principles of Biochemistrl': Mammalian Biochernisrr'.r': Smith I-.1-.llillU.l.....WhiteA. McCira\v IIill

l03T References:

l. Principlcs and Techniques ol-l)ractical Biochcrristrl \\'ilson.K.Anil\\'alkcr..l.pub:Ciambridgc press
2. Phi,sical Biochemistrl-Fricf'eldcr.Publisher D.\\i.Fl.|-rccnran prcss

3. Biophi'sical clhcrnistr,r:Principles and'l-echnic1ucs.2"'1 cdirion tr1 A.t.,paclhya1 .K.Ljpacih,r,al
and N.Nath.Hirnalal a Publishing llouse.Dclhi.

4. Lehninger Principles olBiocherristrl,.Davidl-.Nelson.i\4ichaelNI.(lox I,Lrblishcr:\\/.H.1:rceman
5. The'l'ools of Biochemistry. Coopcr'fG. John Wilcl anil Sons
l04T References:

l. Lehnin-ser Principles of Biochcmistry. David L.Nelson. Michael M.Cox publishcr:W.t t. Freeman
2. Molecular Biology' of the Clell. 3'd edition.Bruce Albcrts.Dcnnis []rar. .lulian Lcri.is.

MartinRaff. Keith Roberts and James D Watson. Publisher Ncu York:Carl and Science:
3. The ce ll: A Molecular Approach. Fifih Edition bry ccotiiey N,l.crooper ancl

I{obert E. Hausman. published bI ASM I)rcss

20lT References:

l. Fr.rndamentals of Enzy'molog1 . I)rice.NC.And Ster cns.l...oxfbrd IJnilersitv I)rcss
2. Enzvnrcs-Biochemistrr'.Biotechnologl .Clinicalchcrnistr)-l)alntcr.-l-..A1'llliated East-\\,est
3. Fundamentals o1'Enz1,me Kinetics. Segel IH: Wilcl Inter sciencc.
4. Biochenrical calculations.7"d Edition By lr*'in II. Segel.Johnwilcl & Sons.
5. Lehninger Principlcs of Biochemistry.Dar idl..Ne Ison. lvlichacl l\J.Cor I)ublishcr: \U.ll.l.-rceman

202T References:

l. Lehninger Principles ol'Biochcrnistry.David L.Nclson.!lichae I N,I.('or Publishcr:\\i.ll.Frcernan.
2. Molecular Biologl' of the Cell.3rdedition.Bruce Albe rts.De nnisllra_r..lulianLcu is.lVlartin Rafl.

Keith Roberts and Janres D watson.publishcr Ne*,york:clarland Scie nce:
3. Biochemistrl'.4'h Edition-Donaldvoet..ludithc.voct-publisher.tohn\\,ilc) &Sons
4. The Cell: A Molecular Approach by' Geofliev M. Cooper and llobcrt I1. Hausrnan.pub.ASM press

203T References:

l. Microbiologl.'-Prescort LM. IIarlel JP.& KleinDA.Mc Cjrarr.-l lill
2. Principles of'Genetics b1 Eldon John Garclncr.Michael.l.sintnrons.D.Percr Snustad;JohnWiley
3. Moclern Cenctic Anal.r sis Anthonr .lF Critllths.WilliamlVlCilbcrt..lcllis'l INliller and Richar

Leu,ontin.Pub. W. I I.Frccrnan

204T References:

l.Williarns fextbookofEndocrinologl'l-arsen.tl.P.Korenbcrg.ll.N.ivlclrned.S.anrll)olensky..K.S.Saunclers.

2. Human Phl,siology Chatter.lee.C.C.Mcdical Allicd ,,\ge ncl
3. PrinciplesolBiochernislrr:Marrmalian Biochemistrl:Smirhlil..lIillRl..\\IhiteA.McGra*Hill
4. The metabolic basis o1'Inheritcd diseascs (Voll&ll) Scrir er CIt..Vallcl).1)ubMcCrarr IIill
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Paper-I: BI301T: Gene Regulation and Genetic Engineering (core 4 credits; 100
Marks)

Unit - I: Gene Regulation in Prokaryotes and Viruses
I Operon concept for gene regulation
2 Positive (+ve) & Negative (-ve) control- Lac operon
3 Attenuation - Trp operon
4 Dual promoters - gal operon: Dual function of repressor - ara operon
5 Phase variation in Salmonella flagellar protein synthesis
6 Sporulation gene expression in Bacillus
7 Riboswitch

8 Anti- termination in lamtda phage 
:

9 Lytic / lysogenic switch in lambda phage

l0 Control of plasmid copy number
Unit - II: Gene Regulation in Eukaryotes
I chromatin structure in active and inactive regions - DNA Methylation.
2 Histone Acetylation, H2AX foci, Histone code
3 Transcriptional control - Cell specific expression - Promoters, Enhancers, Transcription

factors

4 Post transcriptional control - alternative splicing, RNA editing.
5 RNA transport and stability
6 Translational feedback.

7 Gene silencing - Inactivation of mammalian X chromosome.
8 Regulation by siRNA
9 Gal operon ofyqast.
l0 MAT locus and mating type switch in yeast, Antigenic variation in Trypanosoma
Unit - III: Genetic Engineering-I
1 Enzyrnes in rDNA technology: Restriction Endonucleases (discovery, properties)
2 Enzymes in rDNA techncilogy: DNA polymerases, Nuileases
3 Enzymes in rDNA technology: Kinases. phosphatases and Ligases
4 Prokaryotic and Eukaryotic vectors (plasmids, cosmids, phagemid, BAC, yAC)
5 Shuttle vectors, Expression vectors
6 Construction of oDNA and genomic DNA libraries
7 Screening a library (+ve) & (-ve) selection strategies, preparatiop of probes .o

8 Creating KO cells, Cre - Lox systems.

9 Sequencing DNA by Maxam-Gilber-t and Sangar rnethod.
10 Sequencing DNA by Pyrosequencing.

Unit - IV: Genetic Engineering-Il
I Yeast 2 hybrid
2 Phage display
3 Reporter genes - GFP, beta - gal, luciferase
4 Expression in heterologous systems - bacteria
5 Expression in heterologous system -yeast cells
6 Expression in heterologous system - insect cells
7 Expression in heterologous system - mammalian cells
8 Molecular markers - RFLP, AFLP
9 Random amplification of polymorphic DNA (RApD), Slrort Tandem

Nucleotide Polymorphism (SNP), Ribotyping
Repeat, Single

10 Synthetic Biology: Introduction and Applications (prant meat, Kymriah
for leukem ia, PROVEN-N itrogen ferti I izer)
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Paper-II: BI302T: Immunorogy and Immunotechnology (core 4 credits; 100 Marks)
Ulil - I: Components of the Immune System
I History of Immunology
2 Natural & Acquired immunify, Specific & non-specific immune response.
3 Cells & organs of immune system
4 Antigenic determinants, Epjtopes, Haptens, properties of strong antigens
5 Adjuvants - types, mode of action, and applications
6 classification, structure and biorogical properties of Immunoglobulins
7 Isotypes, Allotype, Idiotypes.
8 Theories of antibody formation, Generation of antibody diversity
9 Genomic rearrangements of light and heavy - chain loii in B-cells
l0 Genomic rearrangement's in T-cell receptor, structure of CD3, cD4, cDg.
Unit - II: Events in Immune Response
I Humoral& cell-mediated immune response
2 Activation of T cells & B cells
3 Kinetics and regulation of primary and secondary immune response
4 MHC proteins structure & functions
5 Antigen processing & presentation
6 Transplantation immunology; Craft Versus Host Disease
7 Complement fixation: pathways and biological consequences
8 Discovery and action of Interferons
9 Cytokines; Inflammation; Role in obesity, cancer
l0 Tumor immunology
Unit - III: Immune Disorders
I Hypersensitivity; Coombs classification
2 Type I-V hypersensitivity
3 Tests for diagnosis of hypersensitivity (coombs), Tuberculin test.
4 Auto immune diseases; classification
5 Study of selected auto - immune disorders of types I _ V
6 Immuno deficiency disorders - primary and secondary deficiencies
7 Gene therapy for ADA deficiency
8 Immunology of AIDS
9lmmunosuppressive drugs/agents a trreii mechanism of action
10 Immune evasion by bacteria and viruses
Unit - IV: Immunotechnology
I Production of polyclonal antibodies; Animals models for production of antibodies
2 Methods of antibody purification: Sart precipitation, Affiriity chromatography
3 Antigen-antibody binding (Equilibrium dialysis, Surface Plasmon Resonance); Affinity,

Avidity
4 Immunoprecipitation methods - ger diffusion (ouchterlorry; Mancini);

Immune-electrophoresis (Rocket, counter-, 2-D)
5 Agglutination tests (Direct and indirect), Inhibition of Agglutination, Complement fixation

test,lnhibition of complemeRt fixation ,

I PLJSA, 
RIA Western Blots; use of antibody staining for FACS

7 Hybridoma technology - production of monoclonalintibodies; applications in research and
im m unotherapy; antibody engineering

8 History and types of Vaccines; Conventional vaccines - killed, attenuated, and subunit
vaccines

9 Modern vaccines; peptide, DNA, recombinant / vector, and anti-idiotypic vaccines
l0 Schedules of common vaccination, Benefits and adverse consequences of vaccination
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Paper-III: BI303T: A- Clinical Biochemistry (Elective _A)
(4 Credits; 100 Marks)

Unit - I: Clinical.Biochemistry-I
I Free radical metabolism, ROS in disease
2 Neuro-endocrine regulation
3. Endocrine regulation of growth
4 Endocrine regulation of salt, electrolyte and water, Acid base balance and imbalance
5 Endocrine regulation of calcium & phosphate
6 Specimen collection. Automation and eA in clinical laboratories
7 Examination of Urine & Blood
8 Examination of Sputum & CSF
9Pregnancy test, prenatal diagrrosis & genetic counseling
l0ClinicalimportanceofEnzymesandisoenzymes
Unit - II: Clinical Biochemistry-Il
I Physiological Interrelationship between cardiovascular, respiratory and renal systems
2 Normal values for different blood tests and clinical implicaiions
3 Diagnosis of Anemia, Thalassemia
4 Hyper cholesterolemia, Atherosclerosis.
5 Diagnostic enzymes: principles of diagnostic enzymology.
6 clinical significance of Aspartate amiio transferase, atanine arnino transferase, creatine

kinase

7 clinicalsignificance of Ardorase and Lactate dehydrogenase.
8 Enzyme tests in determination of myocardial infaiction
9 Biochemical tests for the diagnosis of heart diseases- HDL/LDL cholesterol, SGOT, LDH,

CK, C-reactive plotein, cardiac troponins.
I 0 Diagnostic and therapeutic uses of radioisotopes
Unit - III: liver and Renal function tests
I Structure and functions of the Liver.
2Liver diseases: Jaundice, Hepatitis, Cirrhosis, Fatty liver
3 Liver function tests: conjugated and total bilurubin in serum, albumin: globulin ratio,

hippuric acid and bromsulphthalein tests.
4 Serum enzymes in liver diseases: sGpr, GGT and Alkaline plrosphatase.
5 Kidneys-structure of Nephron, urine fonnation
6 Normal and abnormal constituents of urine. &

7 Normal values for different urine tests and clinical implications
8 Biological buffers.

9 Role of kidneys in maintaining acid-base and electrolyte balance in the body.
l0.Renal function tests- creatinine and Urea cleara,ce iests, pherrol red test.
Unit - IV: Clinical aspects of disorders of Lipid metabolism and Gastric, Thyroid

function tests
t.

4.

Physiology of lipids/lipoproteins. 2. Lipidosis. 3. Lipoproreins and Apolipoproteins.
Disorders of lipid metabolism: Lipoproteinernias 5. Clinical inter relationships of lipids
(sphingo-lipidosis and Multiple Sclerosis) 6. Diagnostic tests for HDL-cholesterol, LDL-
cholesterol and triglyceride disorders.T. Fractionil gastric analysis: Achylia gastric,
StimLrlation tests, Tube less gastric analysis g.TestJased on pri,na.y function of
Thyroid, Tests measuring blood levels of thyroid hornrones 9. Tests based on rnetabolic
effects of thyroid hort.nones 10. Thyroid scannirrg. Inrnrunological tests fbr thyroid
functiorr
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Paper-III: BI 303T: B - Nutrition (Elective -B) (4 Credits; 100 Marks)
Unit - I: Nutrition
1 Balanced diet2. Calorific values of foods and their detennination by Bomb Calorimeter.
3 Specific Dynamic Action of foods

4 Nutritional assessment by clinical testing; Anthropornetric arrd Biochemical testing
5 BMR and RDA for infants, children, adults and expectant / nursing mothers; Food

fortifi cation; Probiotics.

6 Organs of digestive system; Enzymes (Amylases, Proteases, Lipases)
7 Hormones in digestion (stomach, pancreas; gastrin, secretin, CCK),
8 Role of bile acids 9. Absorption; Controlof food intake (Leptin, Chrelin, Peptide YY)
l0 Cholesterol, Sodium and Blood Pressure

Unit - II: Dietetics
I ProteinfactorinNutrition2.Roleofcarbohydratesindiet3.Roleoflipidsinthediet
4 Malnutrition (PEM, Marasmus, Kwashiorkor), obesity (BMl and other metrics)
5 Eating disorders; Anorexia and bulimia; Obesity and starvation.

6 Diet and longevity, ageing.

7 Diet in pregnancy and lactation (first 1000 days)

8 Composition and nutritive value of common foodstuffs
9 Electrolyte content of fluid comparlments, Functiorrs of electrolyte, Sodium,

Potassium and Chloride, Absorption, Transport and balance

l0 Factors effecting electrolyte balance and hydrogen ion balance.

Unit - III: Macrominerals and Microminerals
lMacrominerals', 

,

2 Calcium Distribution in the body digestion, Absorption, Utilization, Transport, Excretion,
Balance, Deficiency, Toxicity, Source, RDA

3 Regulation of Calcium concentration, Calcium interaction with otlrer nutrients.
4 Phosphorus Distribution, Concentration in the body, Digestion, Absorption, Utilization,

Transport, Storage, Excretion, Sources, Calcium: Phosphorus ratio.
5 Disorders of mineral metabolism: Hypercalcaernia, Hypocalcaernia, Normocalcaemia,

Hypophosphataem ia and Hyperphosplrataem ia

6 Iron Distribution, Concentration in the body, Digestion, Absorption, Utilization, Transport,
Storage, Excretion, Sources

7 RDA, interaction with other nutrients

8 Role of iron in prevention of Anaemia.

9 Microminerals: Iodine, Fluoride, Mg, Cu, Zn, Se, Manganese, Chromium, Sources,

distribution in the human body

l0 Physiology, function, deficiency and toxicity of microminerals

Unit - IV: Food Microbiology
I General principles underlying spoilage of food

2 Fitness and unfitness of food for consumption, contamination and spoilage of non
perishable and perishable foods.

3 Food born diseases, food infection, intoxication
4 Microbialtoxins fypes, bacterial poisoning

5 Causative agents and sources, symptoms and preverrtion of Staphylococcal food poisoning,
Botulism, Salmonella, Bacillus infection, E.col i,

6 Food poisoning of fungatorigin Ergotism, Aflatoxin. '
7 Control of Microorganisms

8 Principles of preservation, Preservation by high and low temperature,

9 Chemical preservatives, salt, sugar as preservative

l0 New trends in preservation.

,/- r 
"\,'littt^*& '1)i I

.. t_.. '

re .$l w
{'.- 

^-:'



Paper-IV: BI304T: Human Physiology antl Xenobiotics (Core, 4 Cretlits; 100 Marks)

Unit - I: Neurophysiology
I Types of neuronalcells -Neuroglia. Microglia, Astrocytes. oligodendrocytes,

Schrvann, Satellite and Epididymal cells
2 Nerves: regeneratiotr of nerve fibers, generation of nerve impulse. all or none principle.
3 Mechanism of Synaptic Transrnission, Trarsmission of Nerve Impulse.
4 Types of neurotransrnitters a,d their receptors, mocle of sigraling
5 Electrical synapse and giant neurons
6 Division of vertebrate nervous system:cNS, pNS, ANS, regions of the brain
7 Sensory organs - Eye, Ear, Skin, Tongue
8 Vision:visualsystem, Rhodopsin and classical cPCR rneclranisrn, termination of visual

signal

9 cone cells, specialization in color vision, physiology of colour blindness
l0 Similarity between visiorr, olfaction and gestation
Unit - II: Structure and Physiology of Muscle
I Structure of various types of rnuscle: striated, cardiac. srnooth, fast twitch. slow twitch
2 Mechanisrn of muscle contraction, regulation of contractiorr
3 Role of Actin and Myosirr in non-muscle cells.
4 Cytochalasins and cytokinesis"
5 Muscle gene expression, regulation at transcriptional and posttranscriptional level.
6 Role of muscle proteins in cell locontotion
7 Neuro-m uscular transnt iss ion
8 Electrornyography, Sherrington starling Kymograph (recording drurn)
9 Disorders of muscle (dystrophy. rnyopathy, monocytisis, myoionia, paralysis, Myasthenia

gravis)

I 0 Detection and treatrnent of muscle disorders
Unit - III: Human Reproductive Biology
I Female Reproductive system: Anatorny and E,ndocrinology
2 causes of female infertility (acquired arrd genetic, pcoDj treatrnents
3 Male reproductive system: anatolny and endocrinology
4 Causes of male infertility,(environrnental ancl genetic). treatments
5 Puberty, reproductive aging (rnenopause arrd andropause)
6 Garnetogenesis arrd fertilization (natr-rral a.d assisted (in t,itro)),
7 Implantation and placenta

8. Endocrinology of Pregnancy and parturitiorr
9, Methods of Birth control
l0 Placenta as source ofstem cells, cord banking
Unit - IV: Liver and Xenobiotics
I Liver functiotls, pltarmacopeia drug deposition and nrechanisrns of drug detoxification
2 Cy'tochrome P450 enzylrles, molecular biology, catalytic cycle, lsozynres, Inhibitors
3 Dose response relationship, drug-receptors interactions
4 Pharmacodynamics; pharmacokinetics

5 Phase I reactions - modiflcatiorrs
6 Phase II reactions - conjugation
7 Phase III reactions - modifications and elimination.
8 Environmental factors influencing drug metabolisnr
9 Effects and metabolisnr of rnodeltoxins: Aflatoxins. Bacterial Exotoxins (types I, II and

rrr)

l0 Nutrient drug interactions - I arrd II
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Semester III: Practicals

Paper-V: BI305P: Recombinant DNA and Immunotechnology

Restriction digestion of DNA
Preparation of contpetent cells
Transforrnation of contpetent cel ls

Gene cloning (demorrstration)

Blue-wh ite screening/o,-complementation
Expression of heterologous protein in E. coli
Purification of IgG by Gel Filtration techniqLre
Purification of lgc by Affinity Chromatography
SDS PACE of Ig fractions
Agglutination: ABO and D Ag ryping
Radral Irnrn ulro d i lfusion
Ochterlony double d iffusion
Rocket lmrn unoelectrophores is
Dot ELISA
Sandwich ELISA

References:

l. Molecular Cloning (Lab nranual) by Maniatis T. Fritsch EF. Sambrook J, Volume -1.CSH

2. Lab Manual in Biochernistry, Immunology and Biotechnology - Ar-ti Nigarn and
Archana Ayyagari -Tata McGrarv-Hill Nerv Delhi

Paper-VI: BI306P: Nutrition antl Clinical Biochemistry

l. Determination of total protein colttent in a food item
2. Determination of total carbohydrate content in a fbod item
3. Determination of lipid content in a food itern
4. Qualitative arralysis of abnormal constituents in urine :

5. Deterrnination of PCV and ESR

6. Differential count

7. Detennination of osmotic fragility of RBC
8. Laboratory test to nteasure coagulation
9. Deterrnination of Urinary Creatinine
10. Detennination of Blood Haemoglobin
I l. Deterrninatiorr of Blood Urea

12. Assay of serum Alkaline Phosplratase

13. Assay of serum ALT (SGPT)

14. Assay of serurn AST (SGOT)
15. Assay of serum LDH
References:

l. Practical Clinical Biochernistry -Varley, H. CBS publications

2. Practical Clinical Biochemistry-Methods and Interpretations - Ranjna Chawla- Jaypee
3. Manipal Manual of Clinical Biochemistry: For Meclical Laboratory and MSc Students

By S. Nayak, Shivnanda Nayak B, JAPEE Brother Medical Publications. New Delhi
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Paper-I: BI401T: Biostatistics and Bioinformatics (Core,4 Credits: 100 Marks)

Unit - [: Concepts in Biostatistics

I Biostatistics fundamentals (sample, population, variable): Types of variables, Measurernent

and r.neasurerletrt scales

2 Measures of centralteudency (Mean, Mediarr. Mode)

3 Measurernent of dispersion (Range, Variance. Standard Distribution)

4 Study of bivariate data: correlation and regression, Regressiott to calculate concentration of
DN A/protein, mo lecu lar we ight of DN A/prote i rr

5 Graphical methods to depict data (Histograms, Bar-plots. Pie charls. Line graphs)

6 Probability in biology, Laws of Probability

7 Bayesian probability

8 Norrnal distribution.

9 Binominal distributiorl.

I 0 Poisson distribution

Unit - II: Applications of Biostatistics

1 Design of experiments: factorial experiments

2Student'st-test
3 F-test
4 Chi - square test: Contingency tests

5 CRD: Completely Randornized Design; l-rvay ANOVA

6 RCBD: Randomized Cornplete Block Desigtt:2-rvay ANOVA

7 Non parametric tests: sign test

8 Wilcoxon signed rank test, Mann-Whitrley test

9 Kruskal-Wallis test. and Friedman tests

l0 Quality control in biochernistry

Ilnit - III: Genomics

I Genornics and brartches of genomics (Why study a genome?)

2. Basics of Bioinforrnatics: BLAST, FASTA, PAM and BLOSUM matrices

3. DNA sequence databases, Use of databases; data tnining

4. Comparing DNA sequences, Pairwise local and Global alignrnent

5. Multiple sequence alignments (Phylogenetic trees, ClLrstal-W. COBALT)

6. HGP and Strategies for sequencing genornes (shotgun and hierarchical seqLrencing)

7. lst generation sequencing methods (Maxam and Gilbert Method; Sanger's method)

8. 2nd and 3rd Generation DNA sequencing nretltods (Next Generation Sequencing)

9. Genetic and Physical maps of the Genorne, EST, STS

10. Epigenornics and Metagenomics

Unit - [V: Transcriptomics and Proteomics

I Relation of transcriptome to genolle and proteottle (Why studl' a transcriptome?)

2 Tools of transcriptornics:Nortlrern blots, RNase protection assays, RT-PCR and Q-PCR

3 HT tools of transcriptomics: Microarrays for expression profiling. alternate sequencing

4 HT RNA sequencing: SAGE, MPSS, RNA-Seq. GICA

5 Identifying expressed sequences by ChlP-seq. DNase-seq

6 Transcriptome databases (ESTs, Transcriptorne Shotgun Assernbly, Array Express)

7 Methods for sequencing proteins: Edman degradation

8 MS - MALDI. LC-MS, Tandem MS (MS-MS)

9 Micro-arrays for proteins, 2D gels and peptide maps

10 Proteins structLlre databases; Peptide seqLlerlce and MS profiles databases, Corr-rparing

protein sequences, al ignrnent
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Paper-II: 402T: Cer-Ce, communication and Signar rransttuction(Core, 4Credits: 100 Marks)

Unit - I: Extra Cellular Matrix (ECM) antl Ceil Surfacel. Molecules in the ECM in plant and animals"
2. Transport across cell membrane, Ficks Lar.v.

I Typ."t of transpor-t- sirnpie, passive, facilitated.
4. Active transport, prirnary ,,id ,".o,.,dury active traltsport systent.5. Ionophores, gated channels (Voltage and Ligancl).
6. Cell communication and type of silnuling ,riof 

".r.,f 
.r.

7. Types ofreceptors ana tleii structire.
8' GPCR' inhibitory and stirnulatory and type of down stearn efT-ectors and signaltermination"9. Monomeric G-proteins their role.
l0 Drugs targeting signaling molecules

Unit - II: Ceil Signating
l. Cell division and differentiation.
2. Autocrine, paracrine & endocrine systelns
3. Growth factors - EGF, PDGF
4. VEGF, IGF
5. Second messengers._ Ca, calmodulin, inositol, NO. cAMp. cCMp6. Receptors tyrosine kinases (lnsulin signalirrg)
7 MAPK pathway, role in signaling.
8' Role of post-translational rrtodififatio, of proteirs in siunalirg - phosphorylation.

. 
9. Acylation, glycosylation, A Dp ri bosylation, nr),ristoyiai;;."'

1 0. Signal cascades, Inhibitors ofsignat cascades.

yrjl - III: Signat Transduction and Cancer
l. Discovery of oncogenes, proto_oncogenes
2. Modes of action of oncogenes _ C pr"oteirrs _ Ras
3. Growth factors - Erb. Sii
4. Transcription factors _ Fos, Jun. Apl, V_erbA
5. Discovery of turnor suppressor genes
6. RB and retinoblastoma, ApC arrd colon cancer.

I. Tr"lli,li:::f ;ft 
serres - pr 10. p 16, p2t Plrosphatase and rensin rromorog (prEN)

9. Selected examples - c-Myc ancl leukentia
I 0. BRCA and breast cancer

Ylit- IV: Signal Transduction in Bacteria and plants
l. Introduction of signaling contponents in bacteria
2. Chemotaxis

3. Protein kinases in bacteria
4. His-kinases: structure and role l

5. Plant signaling system an over view
6. Stress signaling in plants (biotic)
7. Stress signaling in plants (abiotic)
8. Plants honnones and their mechairisrn of action
9. Signaling in yeast

10. STAT pathway in yeast
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Paper-II[: BI 403T: Microbiology (core, 4credits:100 Marks)
Unit I: Bateriology
l. Classification of prokaryotes,
2. Staining metlrods.

3. Common culture methods (rninimal" enriched, selective).
4. Structure of bacterial cell.
5" Motility of bacteria, bacterial fihns.
6' Sterilizatiotl nlethods (Autoclaving, dry heat, filtration. chemical disinfectants, irradiation),
7. Maintenance and preservation of rrlicrobial cLtltures.
8. Bacterial culture growth conditiorrs, grorvtrrcurve, doubring time.

_ 
9. Factors affecting growth -pH, ternperature, oxygen and agitation.

10. Chernostat, cor.rtir.ruous and synchronous culturei

Unit II: Mycology
l' classification: classification of Fungi (Ainsworth, 1973) upto sub-division with diagnostic

characters and examples.
2" Hyphal forrns.

3. Fungal spore forms and mode of liberation.
4. Sexual reproductiorr and degeneration of sex
5. Hornothallisrn and Heterothallisrn, life cycle pafterns,
6. Anamorphic fungi and parasexuality 3.
7. Lile history of synchytriurn,
8. Life history of Rhizopus,A.scobolus.

? !if: history of Agaricus, Micorrhiza types rvith salient fbarures,
10. Role in agriculture and forestry.

Unit III: Prokaryotic viruses
L Discovery of Bacteriophages
2. Structure and composition of Bacteriophages; classification
3. Genome diversity and host-specific interactions
4' Isolation and purification by filtration, Ultracentrifugation and Affinity chromatography
5. Plaque assay and other assay methods
6. One step growth, single burst and eclipse experintents
7 ' Life cycle of model Bacteriophages infecting E.coli- lanrbda phage (lytic and lysogenic)
8. rDxl74, eB, Ml3
9.T4,T7
I 0. Phages in therapy

Unit-IV: Eukaryotic viruses
l. Classification of Anirnal viruses, Viriods and virusoids
2. Structure ofnaked and enveloped viruses
3. Host-virus interactions, pennissive/non-pennissive hosts: cytopathic effects
4. Isolation and purification of viruses
5. Assay methods-Pock assay, hernagglutination assay. transfbrrnatiop assav
6. Cultivation of viruses in animals and tissue culture
7 . Life cycle of anirnal viruses - SV40
8. Adenovirus, Poliovirus
9. Retroviruses - RSV/HIV
10. Plant viruses - TMV, CaMV
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Paper-IV: BI 40.1T: Biotechnology. (Core,4 Crerlits: 100 Marks)

Unit - I: Microbial Biotechnology
I Large scare curtivation of uicrolbes: Ferrnenter design and corrtror of grorvth2 Downstrearn processing
3 Production of Biornass, Singte Cell proteirr
4 Production or ror.r 

.rrrorecrrrai 
r,reigrrt prirrrary arrd secoldarl lrretaborites5 Microbial Insecricides

6 Production of Enzylnes.for industry (high fructose co,r syrup,_crreese, food processing)

; ffi:ffiI ffi ll:ffiilj;l ff;|ru,-;m. 
Dextran. pur 

rLr rarr, Mannan, cr,,"Jrln, aieinut"
9 Microbiar production of interferor,I,ir.r" prasmi,oge, activator
I 0 Microbial degradation of oil leioremlaiation;

Unit - II: plant Biotechnology
I Plant ce, culture: carus, prJtoprast fusion, differe,tiation into prantrets2 Plant vectors, Ti plasnrids
3 GM plants, GM foods
4. IPR and farmers' rights in CM plants
5 Antisense RNA and DNA
6 Plantibodies

7 Case studies (genes involved, conrmercial valLre, problems) of'Star Link cor,, Bt cottorr8 Case studies of Zenecatomato paste. Flavr Savr tornato
9 Case studies of Golden rice, Herbicij. ,"rirtu,,t plantsl0 Virrrs resislarrl plants

Unit - III: Animal Biotechnology
I Developrnent, rnai,Iel.,un.. unJgrorvth of a,ilnal cell lines
2 Cloning of manrrnalian species (-Dolly)
3 Production of viral vaccines
4 Production high value tlrerapeutics, interferon
5 Plarninogen activator, Urokinase
6 Monoclonal antibodies, chimeric antibodies
7 Intmunotoxins as therapeutic agents
8 Gene knockouts and transgerriJaninrals
9 Human gene therapy
l0 "Humanized,'animals as or_gan farnts

Unit - IV: Protein Engineering
I Methods and applications of Iinrnobilized cells
2 Methods and apprications of Immobirized erzv,es
3 Large-scale and site-directed mutagenesis , 

-''---"

4 Natural and recombinant fusion p.iteins. tags fbr proteir.purification
5 Altering kinetic properties and pi_t dependence of enzvnres
6 Increas in g stabi I ity, en hanc i n g sp.. in'. r., i, iry ;f ;,;,;;
7 Directed enzytre evolution
8 PEGylated interferon
9 Macro-modifications
l0 Methods of drug design and deliverv
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Semester IV: Practicals

Paper-v: BI 405P: Bioinformatics, Biostatistics and Biotechnology

I CMIM database and human genetic disorders
2 Retrieve DNA. protein sequence fronr database (NCBI)
3. Retrieve protein structure frorn database (pDB)
4. KEGG database for pathways
5. Local, Global alignnrent of DNA, protein
6. Multiple seqrrence alignments
7. Descriptive statistics (Mean, Median, Mode, Range. variance, Standard
8. Correlation and regression
9. Binomial, Poisson and Nonnal distribution
10. Z, T. F and Chi-square tesrs
I l. Polymerase Chain Reaction
12. Isolation of plasmid DNA
I 3. ProdLrction of alcohol by Saccharomyces ceret,i.yictceae
I4. Production of alty microbial enzyrne
I 5. Plant tissue culture: Callus inductiorr
16. Irnmobilization of veast cells

Re[erences:

l. Bioinformatics (Sequence and cenorne Anarysis) MoLrnt David w. press cSH2. Biostatistics by con and conum
3. Biostatistics -Arora & Marhan, Hirnaraya pubrishing Horse
4' Methods In Biotechnology. edited by Hans-Peter Schnrauder. Taylor & Francis

Deviation)

1j'

Paper-VI: BI 406P: project
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301T References:

l. Genes VIII, Lervin, B, publish Oxford Universitv press
2' Principles of Gene Manipulation: Arr introduction to GE - old. R. ancl primrose, S.B.Blackwell Sci. pub

3" Molecular Biotecltnology Glick. BR and paternak. JJ. pLrblish ASM press
4" Molecular Biology of the Gene by whatson JD. Losick R. pLrb pearsorr Education

302T References:

l' Kuby Imrnunology - Edited rhonras J. Kindt, Richard A Goldsb-v. publisher wH Freeman&Co
2. Roitt's Essentiar Immunology, Tenth Edition, Ivan Roitt, peter Derves
3. Veterinary Immunology: Iarr R. Tizard, I.R. Thornso,-l p..rr'
4. The Immune System. By peter parrram pubrisrrer c.rii,l prurishing

303T E1- Clinical Biochemistry References:
l. Text book of Biochemistry and Hurran Biorogy -Tar*ar. G.p. and Srivastava. L.M.,Printice Hall of india
2. Human Physiology {haner.jee.C.C. Medical Allied Agency
3' Textbook of Medical Biochernistry By MN chatteriea i-na Rono Shinde. Jaypee Brothers"4' Lehninger Principles of Biochernistry 5thEdBl,David L. Nelson and MichaelM. Cox,wH

Freeman and Company.

5. clinical Bioclrernistry: An IilLrstrated corour Text (paperback) 3rcrEd
By Allan Gaw, Michael Murphy. Robert corvan. Denis o'Reillv, Michael Stewart andJarnes Shepherd. publ isher: Ch urch i I I Liv irr gstorre.

6. Harper's Biochemistry (Lange Medicar eooki; (paperback) by Robert K. Murray,Daryr K.Gra,ner, Peter A. Mayes and victor w. Rodrveil. pubrisher: Apperton and Lange.
7' clinical Biochemistry by Richard Luxto,. Scion pubrisrrirg Ltd.

303T E2- Nutrition References:
l. Essentials of Food and NLrtritiorr -srvarni,athan M. Bargarore press
2' Tietz textbook of clinical chernistrv and molecLrlar cliagnostics edited by carl. A.

Burt is

3. Textbook of Meclical physiologl,, by CLrl,ton arrcl I_lall
4. Text book of rnedicar biochemiitrl, u1,, vr crrafterjea a.d Rara Shinde5. Food rnicrobiology -Adarns. M.R. and Moss M.O.
6. Foundatiors in Microbiorogy -Kathreen Tararo ard Afthur 

.rararo

l. Industrial Microbiology _patel, H.p.
8. Industrial Microbiology {asida
9. Industrial Microbiologl, _prescott ancl DLrrrn
l0' Microbiology -co,cepts and Apprications -paur A. Ketchunr
I l' Microbiology concepts and Apprications -McKa,e and Kander
12. Bergeys Manual of Detenninative Bacteriologl,

IX edition
13. E,lements of Biotechnology _ Gupta
14. Elements of Biotechnology _ Singh
1 5. Food Technology Latest Issues
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304 T References:
l. Human Physiology by Guyton and Hall press pLrb Saunclers
2' Biochernistry, 4th Edition - Donald Voet, Judith G. Voet - publisher John wiley & Sons"3" Human reproductive Biology by Jones and Lopez pLrb

4" Principles of Biochemistry: Marnnralian Biochenristr_r: Smith EL. Hill RL,White A.McGraw Hill

40lT References:

l' Statistics, Basic Concepts and Methodology fbrthe Health Sciences Daniel WW, pub
Wiley India

2. Biochernical Calculations -Segel. I.H. John Wile1,& Sons.
3. Math's from Scratch for Biorogists Aran J, cann. John wirey,& sons
4' calculr-rs for Biology and Medicine, claudicla Neuhauser (third edition ) publications

Prentice Hall

5. Biostatistics -Arora & Marhan, Himaraya pubrishing Irouse
6' Introduction to Bioirlfonnatics- Attwood r K and parrr,-smitlr, D.J. pearson Edr-rctiorr
7. Bioinforrnatics (Sequence and Ge.ome Analysis) Mo,int David w, press cSH
8' Discovering Genontics, Proteotnics and Bioinformatics - campell & Heyer. Benjarnin /Crrrnmings prrb

{02T References:

I Ih: Biochernistry of ceil Signaring, Herrrrreich JM. oxforcr press
2. Cell signaling - John T Hancock, Oxford University press
3' cell biology. Second edition: Edited by c A srnith and E J wood. chapman & Hall publ4' Molecular cell Biology, 4th edition. Harvey Lodish. Arrrolcr Berk. S Lawrence Zipursky.

Paul MatsLrdaira, David Baltirnore and Janres Darnell. Nerv york: w. H Freenran

403T References:

l. The Fundarnentars. of Bacteriorogy by charres Bracrfierd Morrey
2 Bacteriology Textbook by charles p. Davis. Gail woocls and David Niese3. Basic Bacteriology by C.C. Chen. ph.D.. D.D.S
4. Fungi Their Nature and Uses by Mordecai Cubitt Cooke
5. Biology of Fungi by Chet Cooper
6. An Introduction To The.Study of FLrngi by E. F. Legner
7 Basic virology by Elliott J. Blurnenthar by Elliott JlBlumenthal
8' Veteri.ary viro.logy by Dr. M. A. oyekLrnre. Dr o. E ojo and Dr. M. Agbaje9. Molecular Virology by Moses p. Adoga
10. viruses of Prokaryotes by Hans-wolfgang Ackerrnarn. Michael S. DLrbow
I l. Viruses of Fungi and Simple Eukaryotes by y. Koltin

{04T References:

l' lntroductiott to Biotechnology, william J. Thieman. Michael A. palladino, Benjarnirr
Cunrmings Publ

2. Biotechnology- Arora, Hirnalaya pr_rb. House
3' Principles of Gene Manipulation. by R.W. Olcl. S.B. prirlrose. Wiley-Blackwell

Publications
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ent of Biochemis

Semester - III. Interdisciplinary paper-I (C.B.C.S)

w.e.f. 2021-22 A.y admitted batch onwards

Subject: Biomolecules, Nutrition and IpR

Unit-I: Biomolecules

Introduction and scope of Biochemistry, importance of Biomolecules, outlines
of classification and physiological importance of carbohydrates, proteins, lipids
and nucleic acids.

Unit-[I: Food and Nutrition
Introduction and importance of Nutrition, Nutritive values of food,
classification of foods, Balanced diet and RDA, Neutraceuticals and functional
foods, calorific values of foods, pEM/pcM; Food born diseases; food safety.
Importance of rfri'cromiherals, deficiency and toxicity of micromiherals.

Unit-III: Clinical Biochemistry

Tests to assess liver, kidney and cardiac functions,Eating disorders: Anorexia
and bulimia; obesity and weight management, Diabetes, Fatty liver,
Atherosclerosis, Nephrosis and Nephritis; Role of iron in prevention of
anaemia. Electrolyte balance and hydrogen ion balance. s

Unit-IV: IPR and GMOs
Introduction and importance of IPR. Classification of Intellectual property
rights: copyright, Patent, Industrial design, Trademark, Trade secrets,
geographical indications. Protection of plant variety and farmers right act -
importance and filing.

Ecological aspects of GMos and their impact on Biodiversity, Benefits of
transgenicstOhumanhealth,societyandtheenvironment.
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De

Sem - IV, interdisciplina r-II (C.B

Health, Immunity and Epidemiology

Unit-I: Health -I
Physical and Mental health, Determinants of health, Maintaining health, Role of
public health, Self-care strategies. Occupational health. Normal values for
different blood tests and clinical implications, Clinical diagnosis of human
diseases: Anaemia, Thalassemia, Hyper cholesteroleniia" Clinical importance of
Enzymes and isoenzymes. Pregnancy test.

{Jnit-I: Health -II
Liver diseases: Jaundice, Hepatitis.
Outlines of tests to assess Kidney. Liver and Carcliac function"Water balanoe"
Drug over dosage, Substance abuse and addiction (alcohol and narcotics) -
counselling and treatment. Depression^ sleep disorders.

lJnit-III: Immune System

History of Immunology, Natural & Acquired immunity. Humoral and cell-
mediated Immunity, Specific & non-specific immune response.cells & organs
of immune system. Types of Immunoglobulins, Blood grouping,
Hypersensitivity, Autoimmune Diseases.vaccines. clinical trials in
pharmaceuticals. Immunotechniques: Agglutination. ELISA and RIA.

Unit-IV: Epidemiology

communicable and Non communicable diseases: pandemics: covid-19,
Preventive measures and strategies; Government plans: Role of ICMR,WHO
and PHC. Epidemiologic methods. Geriatric epidemiology.
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