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BI 202'f ; Molecular Biology (core)
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2

'l 4 4 20 80
3 BI 203T:Biochernical Genetics and Model

Olganisrns (core)

4 4 4 20 8t)

s0
4 BI 204T; Endocrinolog), and Metabolic Disorders (core) 1 1 20

Sern i nars 2 )
I 25

Add on paper-ll 2 2 2 l0 40
5 BI 205P: Enzymologl and Genetics 9 6 ('6Qi)To 4 t00
6 Bl l0oP: Molecular Brolog) and l.ndocirnolog) -

Total
9 6 ( f6nr))9n

100

I i8
itrItsq,IFD I

i il(r1]/ar])9r I 27 je0 585

PAPERS Subject titlervith code 'l crching

hrs rveek

\\ ork load rveek crcdits Inlernal exant

rnarks

l'rnal e\anl

marks
l BI 30lT: Gene Regulation and Genetic [:ngineerin.r (corcl .l .l 4 20 80
2 BI 302T: Imnrunologl. and Immunotechnolos\, (core) .l ,l 1 20 80

BIi0iT: A-CIinical Biochemistrv,/B I.l0iT: B-Nutririon
(Illectrve)

.l (+,ls) 1 (-1S) 4 20 80

4 B130.1T: Hurnan Phlsiologv and Xenobiotics (core) .l 4 .1 20 80
Sem i nars 2 2 I 25
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Biomolecules, Nutrition and IPR
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Seminars 1
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ilD prper-ll: Health, Immunitl and Iipidenriologv ,l .t .t 20 80
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6 BI 406 P: ProJect I 6 ( '6/it'r)9.d 1 100
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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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Medium chain Ac1'l coenzyme A dehldrogenasc dellcicncr (MCIAD). l_ons_chain3_h;,drox1.,acyl_
coAdehydrogenase (LCHAD) delicienc1,. Fanr il ial h'per cho lcsterolcnr ia
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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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Paner -III BI 103T: Bioanalytical Techniques.(4 Credits;100 Marks)
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