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Lesson Plan

CPT 1.1 - Phvsicochemical AsueEl$ qlElq!9gy (l cr :64h)

lniroduction to irlomic stmctllre and concepts of atom and atomic structure

IntrodLrction to molecuies, Concept of molecular slfllcture

llfoduction to Elccffon and va]ancy

Concept ofelectron theory ofvalance. Atonic stt'ucture, Alomic shells,

orbitals. Octet rule and stabiljzation ofatom or molecDle.

Waals

intemctrons.

I{ybridization ofchemical bonds: electronic configurations. s, p, d, f
hybridizations. sp, sp2 and sp3 hyblidizations and the nolccular topology.

Aromaiicity, Kikules rule of afomaticity. Resonance

and

Chemical bonds, formation ofchemical bonds and types ofbonds Coval

coordinate bond, ionic intemctions and bond folrnalion, hydrcgen bond, V

Water, anonalous propenies of watcr, water activity, Chemical bonding water. BP, FP,

Bonding of iron in haemoglobin- heme porpbyrin interacdon with the tyro inc relaxes and

Cooldinate bond and its inportance in biology- Fe , Cu and Mg/ Mn
proleins.

Crystal field thcory

Ligand field theory

Valance bond theory, VSEPR and shape ofmolecules

constricts FIb and cytochlomes

cobalt in Vit B12,

Magnesiun in chlorophyll.

Chelates: Types ofligands and complexes.

lnlroduction to steleochemistry. Asymitricity and chirality of chemicats.

Isome|ism, , Origin ofisornedsm, lsomers -Types: Stereoisonerism, opti

Concept of€nantiomerism, enantiomers. Concept of diastel omedsm_

diasteromers and difference b€tween enantiomers and diasteromers. Epi

and its role in confonnational isomers

D L Isomers, RS otations with exarnples

Introduction to geometric isonerism, Concepi of geometricl isoberism-

isomerisnl with examples like fumaric acid etc., properties ofgeometric

Naming of geometric isomers

Nan:ing l'lLles 1, 2 and 3. EZ convention

Introduction to ihiral nolecules. Concept of chiral molecules and their si

biology.,

nation with

(ans

and their

i:!nce tn

I isorncrisrn

1es of

Conformation and colfiguration ofchcmicals. Optical isomers, DL i , assymetric C

cis. Dnrg targets-
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e, aminoacids, medicinal drugs

ical reactions- ionic, radical, concelled rcactions

to Bioorganic chemishy. Mechanism of Bioorganic reactions
Types of
Types of

reactions

Substi .enctions, addition reactions, elimination reactions anal rearran,tement

on and tleir mechanisms

p nciple. Mechanism ofelectrophilic addition to C=O addition

ion? Atom or Molecule that carq/ charge is an ion-Mechanism. Mechanism is

What is I chemistry? Unpaired eleclion containing ion is radical ion. Un paired atoms

What is

and 1no

radical le
Mechani
Reaction

of concefied reactions with examples. Simultancous. Single step reactions.

les ofreactions- reactionrates, order ofa rcaction, activation energy concept
prcces$

lheory of fofmariorr ofa molecule

nucleophiljc reaction type 2- butyl halide

f SNI .eactions

of Substitntion nucleophilic reaction type l- butyl halide

es. Ions that does not cal-ry charge is a radical-Mechanism. Mechanism of

SN2 reactions

substihltion r€actions. Mechmism oIEl and E2 reaclions

Energy

Tlansition

Nucleophi

substituti
? Concept ofnucleophile. Nucleophiljc substitution reaction - Mechanism of

Properties

Propefties

Cutin-
Concept

Aldol c
Mechani

Structurc a

ol\4ichael addilio|L ( orcepr ofejrerillca.iorl reacrion. Mecl-rnrstn of
Esterificati and hydrolysis.

What are

chemistry

Doh lic chemicals occur in biological system? Examples ofheterocvclic
present in biological sysfems- monosaccha des, amino acids. enzyrnes.

cyclic chemicals? Examples. Importance ofhetetocyclic chemicals in

ol condensation. Types ofAldol condensations, reverse a

ions. Adehyde or ketone reaction to alcohol.

prcperties olQuinine, pteredine and isoalloxazine its significance in

proteins, n ic acids, vitamins, phytochemicals etc

properties offuran and i1s signilicance in biological molecules
properhes ofpynole and jts significance in biological molecules
properlies ofindole and its significance in biological molecuies
properlies ofdiazole and its significance in biological nolecules
properties ofirrmidazole and its significance in biologioal molecules
properties ofpyridine and its significance in biological molecules
propeflies ofpyrimidine andpurine its significance in bjological molecuies

StNcture

Structure

SlrLLcturc

Structul€

Structure

Strucfure

Stlucture

biological cules

ioinorganic chemistry and its significance i1r biochenistry, Heme porphyrine

$P.
tuq(,Xd)

Eodddocq! er';;diec$dsrd

"r,tjojr;J ;!dr aio:ioedoa eaih
?,i;l).iaC! &titr-r:,&ooi)

il ;iri:iii:r:i-ti:'1, j rl,

Concept of



-l{ . Structure, propertios and i !o ance ofTerpenes, Polyphenols

li I . Structure, propefties and importance ofprocyanadines
q. Sfltcturc, properties and impofiance offlavanoides and xanthones

9? . Procyanidins, Flavonoids, Xanthones, Alkaloids and Pigmenis.

,o. lntroduction to fiee mdicals. Concept offi.ee 1?dioal geneEtion

6 I . Chain rcaction in fiee radical generation

62. Reaction offiee radical with biological mirt€rial and matrix

6 3 . Adverse effects of free radical attack on proteins, enzymes, DNA, RNA

01. Basic concept ofentlopy, free energy change and standard free energy
. Free energy change and equilibrium constanl
. Oxidation reduction reactions

. oxidation reactions in biological systens.

CPT 1.2 - Analytical Biochemistry (4 Credits:

Preliminary techrriques in Biochemistry:
Anirnal nrodels. 11pes of studic*
Mlrtant 01 ganisms (auxof oph)

Cultured animal and plant cells and plant as models.
Cell fractionation techniques:
Ce11 lysis, homogenization, extaction, salting in and salting out.
Dialysis and ultrafi lfiation-Afiificia1 membranes, sernipermeable mem
equilibrium and biological siglificance of osniosis.

Polyacrylamide gel elechophoresis, SDS-PAGE, 2D-elechophoresis,
agarose gel electrophoresis, isoelectric. focusing, pulsed field e

electrophoresis, capillary elechophoresis, isotachophoresis
Separation of proteins, lipoproteins and nucleic acids. Visualizing
staining, fluorescence, PAS staining, zymogram and reverse zymoglam.
Speclro\copic lechniques:

E-od3igloeqd

Centrifugationi Svedberg's constant, sedimenlation volocity and sedimen
Hr
Ultra centdfugation: Differential and densily gradient centrifugation
Constuction of preparative and analytical ulhacentrifuge
Chromatographic lechniques:
Principles, proceduro and applications ofp.aper, TLC, adsorption
Ion e\change. gel filtr'.rrion. aIfiniry. CLC. chrornarolocusing
HPLC and FPLC
Electlophoretic techrriques:

:-,
3
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1Hr
2Hr
2Ht

1Hr

, Donnan membrane

3Hr
tion equilibrium. 2

3Hr
3Hr

1Hr
6Hr
1Hr

3Hr
voltage

3Hr
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Principle and

Radioisotope
Radioactivity, s

Methods of
autoradiogmph

Princlples of
limitalions.
Fluorescent

Units of radi

Theory and oo

Application of
Radioisotopes
3H. t4C,32P, l
Detection and q
Specihc activi
Mass spectros

MALDI and E

Labelling: Usj

Determination

(Glucosel-l4C)

synthesis, M

LabellJng ofA

Carbohldratesl
deoxyglucose,

glycosides. Isol

cellulose, glyco

polysaccharides,

Structure eluci

oxopoLysrcchal'i

carbohydrates in
pectic polysacch

Amino acids, P
glutathione enka

quantification,

type oflinkage (

lorimeter, spectrophotometet, fluorimeter. Beer-
ion coefficient

Lambert's Law and its
1Ht
2Hr
4Hr

and their applications
lications of NMR, IR, CD/ORD
hniquesi
ble and radioactive isotopes.

enzymatic methods (disaccharides).

ction of isotopes. GM counters, liquid

vily, half-life of Edioisotopes. Radiation
ioactive hacer in biology
Biology:

1I, 35S, concept ofhalf-life, decay constant
titation- GM countcr and solid and liquid scintillation counter. 2 Hr

autoradiography and their applications.

of'ndss spe(troDteter. lonization. fragmentalion. m c. l.tne

plant systcm (monosaccharides and polysaccharides), animal system,

2Ht
scintillation counteLs and

2Ht
monitoring and its hazards.

2 Ht:

2Ht

2Hr

of flight,
4Hr

chirmical

4 I{r
2Ht(a-PJ2 .-rnd tP.12). prorein. and nuclcic acids.

CPT 1.3 - Biomolecules (4 Credits: 64 h)

Classification of carbohydrates. Chelnistly of monosaccharides: pcntoses. Hexoscs,
ino sugars muramic acid, Linkages in sucLose, Iactose and maltose, trehalose and
ion of polysacchaddes: I{omopolysaccharides and heter.opolysaccharides, starch,

hyaluronic acid, chondroitin s lphate, chitin, xylans, bacterial cell wall

tionr degradation, gladed acid hydrolysis, periodate oxid:rtion, degradation of
mcthylation, acetylation,. Glycoproteinst N- and O-glycosylation, lectins,

tissue engineering. Proteoglycans; agreecar, syntdecan, and decor.in. Pectin and
ides. o Hr

lood group polysaccharides. 9 Hr'

ptides and Proteins: Featurcs of the peptide bond, naturally occuniDg peptides:
ins and endorphins. Chemical synthesis of peptjdes; Khorana's solutioo phase

ld's solid phase synthcsis. 5 Hr

nmino acid compositions: Acid and basc catalyzed hydrolysis, sepamtion,
inaiion ofN and C telminal residues, deter'minatiorl ofsile ofglycosylation and

glycosyl and n-glycosyl). 4 FIr
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Elucidation of structure of proteinst Isolation ofproteins: overview of
purity. Determination of primary s(ucture: Sequencing shategies; N
sequencing nethods. Attomated sequanators. Detemination of s-s-bond positi

Secondary structure of proteinst o, P sheet, B bend, P tum and super
Secondary structure prediction methods: Rarnachandmn plot, Chou and Fasnr

xnd qu.rlcrnao srucruics.5 Hr

Frcl0rs re\ponsible for protein foldingt Anllnsen " expenmcnt. \[e,k

irteractions, S-S bridges, peptide bond, glycosidic bond, phospodiester
Denaturation and renaturation ofproteins, moltel globule. 3D Strucfure of
immunoglobulin, collagen, chymotlypsin and keratin. Molecular Chaperons. 8

Lipids: Classification oflipids; oils, fats, and waxes. Occurence and propeti
of fatly acids, cholesterol, phosopholipids, glycolipids, sphingolipids, cerebro
6Hr

Lipid mediators: Eicosanoids, prostaglandins, leukotrienes, prostacyclins,
ceramide and PAF. 3 Hr

Nucleic acids: lsoiation of RNA and DNA from biological sanlples.
nucleic acids- melting ofDNA, Tm; facto$ affecting Tm, Cot cuffe,
cot curye. Chemical reactions ofDNA and RNA. 5l{r

Structure of nucleic acids: Primary, secondary and tertiary sttucture of DN

hydrogen bonding, Vander Waal's forces, London forces, ionic i

model; B and Z DNA, other models of DNA sh.ucture_ palilldromic
protein interaction: zinc finger,leucinc zipper, helix-tum-he1ix, other moti
kirks. Secondary structure of IRNA and clover leafmodel. Nucleic acid seq
method, dideoxy method. Chargaffs rule.' ; I '-

Physiology: Basic body plan in humaos.
Locarion ofolgans and Iheir basic funcrions.
Cir(ulalory syslern: Blood-Composirion. cells. plasma proreins and li

1Hr
Erythroc),tes; stmctue and function.
WBC; types, differential count, funcrions.
Plctelets and their iunclions.

4kh,+"
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cation and criteria of
and C-1eminal,

5Hr

econdarJ strxctures.

algorithm. Tefiialy

es of interaction;

ions, hydrophobic

and allolysine
globin henoglobin,

offatfy acids, esters

and gmgliosides.

baxanes,

Physico- cal properties of
classifl of DNA based on

DAG,

Watson and Crick

, cruciforms. DNA

Maxam- Gilbert

lHr
1Hr

lHr
lHr
iHr

DNA bending and



Plasma lip

Liver cells; h

Kidney holm

Muscular

N rture of

Criteria of pui

i.ir
:ti , t

Blood as a Bu
Hemostasis.

system. lHr
1Hr
lHr

pressure and their
lHr
lHr

1Hr
1Hr
lHr
I I-Ir

1Hr
1Hr
1Hr
1Hr
lHr
lHr
lHr
iHr
lHr
1Hr
I I{r
lHr
lHr
I FIr

1Hr
lHr
1Ifu
lHr
2Hr

Mechanism of ood cloning.
Digestion of clot, Anlicoagulants, blood volume, bloodRole of vit K,

regulations,

Hematopoiesis.

and their functions, HDL, LDL, VLDL, chylomicrons.
lHr

CSFi composili and function.
Respiratory Sy : Lungs, stlrcture and functions.
Gas exchange, gen binding by haenoglobin.
factors affecti oxygenation and acid-base balance.

ions and rcgulation afsaliva, gast c secretions.
tions and regulation ofpancreatic, intestinal and bile secretions.

Mechanism of Cl production in the stomach.

Gastrointestinal ornones.
Digestion and tion of carbohydrates, lipids and proteins.
Hepatobiliary ystem:Anatomy ofthe liver., blood supply,

ytes, endothelial cells and Kupffer ce1ls

Secretory and

Excretory sys

firnction and fomation of bile.
- Stucture ofKidney and nephron.

Fomalion of ur glomerular filtra1ion.

tubular reabsorption ofglucose, water and electrolytes.
-fubular' secretion.

Regulation of base, electrolyte and water balance.
Respiratory and lic acidosis and alkalosis,

Intoduction to Smooth, skeletal and cardiac muscles.

Digestive sec

Composition,

Composition,

Localization, i

Formation of
Fomlation of

Contactile and

Fine structure o

Int1oduction to

CPT 2.1 - EnzymolOgy (4 credits: 64 h)

th

haracterization of enz}1lles- I h

ofenzymes, fold purity -1h

muscle fibre, neuromuscular junctions.

Mechanism of scle contractlon,

er proteins ofmuscle.

-1h
ion -lh
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Nomenclatwe and IUB ciassificatior of enzymes'1h
Inzyrnc spccificir). specific ac ri\ il) - | h

Assay methods-1h

Coupled enzyme assays- th
Continuous, end point and kinetic assay- t h
Units of enzyme activity, IU and Katal - th
Industrial and Biomedical applications of enzymes - th
fnzyne,<inetics: V ichaelis-Menten equarion- | h

lnitial velocity approach, steady state approach- i h
Vmax, I(m and their significance-1h
Linear tansfomation of Michaelis-Mentel1 equation- th
Lineweaver-Buk plot-1h
Eadie-Hofstee and Wolf plot -1h

Cornish-Bowden plot- I h
Scatchard ploFlh
Rate of a rcaction, order and rnolecularity- th
Ist order rcaction kinetics. Rectangular hyperbola-1h
Michaelis- Menlen equation as rectangular hyperbola-1h
Asymptote, linear hansformation, calculation ofslope, intercept -lh
Effect ofpH, tempe|ature and subshate concentration-1h
Enzyrne Inlibition: Types ofreversible inhibitorc - competitive-1h
Non-competitive-1h

Un-competitive and mixed inhibitols-lh
Partial inhibition-th
Subshate irhibif ion- lh
Allostedc inhibition -1h

Irreversible inhibition - th
Kinetics of bi-substatg reactions: Seqnential mechanism-lh
Compuisory order and random ordet mechanism-lh
Non-sequential mechanism, ping pong mechanism -lh
Distinction between different kinetic pathways using primary and sec

Inhibition studies in the characterisation of bi-substrate reactions-1h.
Mechanisms ofenzyme catalysis: Active site structure-1h
Methods of detemining active site structure -1h
Isolation ofES complex- lh
Affi nitl' labelling, chemical modifi cation shrdies-1h
Aotive site shucture investigation- t h.

Natwe ofenzyme catalysis: Tmnsition state theory-lh
Prorimi$ dnd oricnrJtion- lh
Orbital stee ng, acid base catalysis-lh
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Intralnol
Effect of
Mechanis

Zymogen

Ribonucle
carboxyp

Zynogen

Multi-enz
Allosteric

anaplelosis. Gl

Sigmoidal
Signifi
Allosteric

IDtroduction:
amphibolic path

Carbohydrate
glycolysis, fate

cycles and their

Hr

Glycogen and
regulation. Gl

Covale[t ca

Nucleophili
alysis, metal ion catalysis-1h,

and electrophoilic cata-lysis-1h
ar catalyses, enhopy effects-1h.

erature and pH on enzyme catalysed reaction-lh
of action ofspecific onzymei Chymofuypsin-1h
ivation-1h

is, charge relay network-lh
Lysozyme, cohol dehydrogerras-1h

Coenzymes

dase A, RNA as an enzyme-lh
The mechanistic role ofthe following coenzymes in enzyme catalyzed reactions
nucleotides-1h

Acid-basc c

nicotinami
flavin nucl

Coenzyme

ides, pyridoxal phosphate-th
thiamine pyrophosphate- t h

Biotin, Fola
Monomeric

coenzymes-1h

oligomedc enzymes: Monomeric enzymes-the serine proteases- lh
ion. Sulphahydryl enzymes-papain-1h.

Oligome c s-isoenzymes (LDH) -1h
e complexes- (Pyruvate dehydrogenase complex) -1h.

es: Binding ofligands to proteins - Co-operativily, the Hill equation-lh
EclLrilibrium is technique-1h.

eticsi The MWC and KNF models-1h.
of sigmoidal behaviour- 1h

ymes and metabolic reguiation-1h.

Study ofA as 1)?ical aliostedc enzyme-1h

2.2 - Meta of fuel molec (4 Credits: 64 h)

etabolismi Intoduciion, glycolytic pathway, energetics and regnlation of
pyruvate, oxidation of pyluvate. Citric acid cycle and its rcgulalion, energetics,

metabolism: Biosynthesis and degradation of starch and glycogen and its
galactosemia. HMP pathwayn storage disorders. Lactose intolelance, fructosuria,

asic concepts in metabolismt catabolism, catabolic, anabolic and
ys. 2 Hr

neogenesis and its regulation, Cori cycle, glyoxylate cycle. glucose paradox. Futile
plications. Entry ofother carbohydrates into glycolysis-ftLLctose and galactose. 10

f&\.).
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and its regulati 4Hr



IJormonal legulatioD of glucose metnbolism: Effbct ol insulin
glowth homones and cadicosleroids on carbohydrate and lipid
Action ofthyroid hormones and their nechanisms. 4 Hr

and gl
metaboii

Lipid Metabolism: Degndation of triacylglycerols, phospholipids
regulalions; lipase, hormone sersilive lipase, phospholipases and sphing
degradation; d and p and cn-oxidation. Knoop's experiment, saturated and
Fonnation ofketone bodies and their oxidation. Encrsetics and biosvnthesis
synthetase complexr chain elongation and desaturution. Pathways in plants

oflinoleate to arachiodnante (scheme only). 12 Hr

Cholestcrol synthesis and degradation and regulations: Metabolisnr
chylomicrons, I{DL, LDL and VLDL. Reve$e cholestcrol transpol.t bv HD

HDL. Obgsity, and mechanisms, exetcise and regulatioD ofenergy metabolisnt.

Phospholipid biosynthesis and regulations: Denovo pathway and inter con

their metabolism, Foam cell fonnation. Regulation of blood cholcsterol,

phospholipids, sphingolipids, ether lipids and glycolipids. Degradarion
gangliosides and cercbrosides. Biosynthesis ofprostaglandins, thromboxanes

Integration ol metabolic pathways; Irtegration of carbohydrate and lipid
regulalion and manipulation. 2 II1'

Thermodynamics: I, II and III laws of themrodynamics. Enthalpy,

sbuttle, glycerol phosphate shuttle. Oryarizationr of respiratorJ chain com
function of the components; Ie-S proieins, cytochromcs, Q cycle, prot

chenical equilibrium. High energy compounds-Energy cuaency, ATP, AD
phosphoenol pyruvate as energy rich compound. 5 Hr

Mitochondrial electron transport: Enhy ofreducing equivalenrs for oxidati

respiratory confiol, oxidative phosphorylatioi; -urcouplers and inhibitors,
caniers based on redox potentials. ATP synthesis, ATP synthaso com
mechanism, proton motive force, Mitchell's hypothesis.

(4 Cred

Cell Biology: Types ofcells, Extracellular matrix.
C) lo.kelelal elemenls and ccll-cell Inreracrion.-Adbesion.
Cell dir rsion and Cell Clclc-Mitosis and rl^eiosi:.

Ceil cycle phases and erogrammed celldp.4t[: .. ,, -

tu4rdd e
dodJiioc+ ;ri Jt Jrr,acr!*{l,Dii
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crtccholarnines,

in different tissues.

sphingolipids and

yelinase. Fatty acid

I ciroulating lipids;
Oxidized lipids .nd

ted fatq, acids.

fatty acids; fatty acid

aninuls, conversion

ycerides, LDL and

Hr

on, bios)'nthesis of
biosynthesis of

eukotrienes. 9 Hr

bolism, and their

creatine

malate-aspa ate

lexes, sh-Llcture and

traosler, P/O tatio,

enelgy and

phosphate,

lHr
lHr
lHr
1Hr

lrence of elechon
ex, binding change

64 h)



Biomemblanes

Singer and Ni
Melnbrane
Technique

Proparation

Membrane as

lipid rafficki
Mcmbrane

active transpolt

ionophoaes and

Receptor media

Disorders asso

syslem.

Nervous syste

Sh'ucture and

Ion channels.

Role ofNGF,

Synaptic

Temination of

Resting meln
Mechanism ofi
Voltage gated i

Design and use

Depolarization

Neurotransmi

Storage and exo

Acetylcholine
rec0ptols.

Mechanism of
Receptor inle
Use of agonists

Endocrine Sy

Location and in
Chemistry of
Chemistry of
Functions and

thyroid, pancrea

Functions and

gonads.

- Protein-protein and proteinJipid interactions in membranes. protein and
in membranes. 1 Hr
spolt: Passive, facilitaled and exchange diffusion. Fick's law of diffusion and

olson's nodel and its salient features.
ins- Caveolae and Rafts.

to study the membranes structure-FRAP and singie particle tracking.
usage ofliposomes and e44hrocytes ghosts.

on ofNa-K ATPase and Ca2 ATPase.

porlns.

endoc),tosis and exocytosis.
ted with membrane transport

1Hr
1Hr
1Fh

lHr
lHr

lHr
lHr
1Hr
I I"Ir
I flr

Systems-Cystic fiblosis. Bacteial transport

1Hr
: Division ofnervous system-neuton stucture and t)?es. lHr

and other specialized proteins.

e polentiai ofexcitable cells.
itiation and propagation ofaction polential.

channels (sodium, potassium and caloium).
patch clamp in measuring membrane potentiai.
hypelpolarization in post-synaptic cells.

I H1'

I I-lr
1Hr
lHr
I l-lr
tHr
lHr
lHr
lHr
1Hr

other nourotransmitten

lHr
lHr
lHr
1Hr
I IIr

roD.

biogenic anrines, amino acids and ueuropeptides.
osis of neurotransmitters.

rotra0smitters action.
ceptors, nicotinic and muscar.inic adrenergic receptors,

ion channels and G-protein mediated ion channels.
antagonists of neurohansmitters in Biochemistry ard medicine.

: Endoc ne organs in man.

relationship oferrdocrine glands tn man. lHr
es produced by hypothalatnus, pituitary, thyroid, parathyroid. 2Ht

2Ht
by; pituitary,

1 Hl

nes produced by pancreas, adrenals, gonads and intestine.

nonnalities- hypo alld hyper production of homones secreted by adrenals and

1Hf

c tansmission.

nnalities- hypo and hype| production of hormones secreted

f$j.
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Structure and coltrol of hypolhalarnus: Hormones produced; GRH, som
CnRH.
Pituitary-anatomy and structure- Homones of anterior, postedor
Proopiomelanocortin.

Testes and ovaries- hormones produced by testes and ovades.

Menstrual cycle.

Regulation of hormone produclion and release: hypothalamus-pituitary-
regulation by feeclback mechanism,

Convorsion ofcholesterol to steroid holmone.
Mechanism ol action ofHormone:
Peptide Horrnones-General mechanisms of ce11 signalling by
transmembmne receptols. lsolation and characte zation ofinsulin receptor.
General mechanisms ofcell signalling by G protein coupled receptors.

General mechanisms ofcell signalling by receptor tyrosine kinase, eicosano
Second messengers: 1P3, DAG, cAMP, protein kinases.

Nitric oxide signalling; generation and action.
Growth factors: Shuctwe, nechanisrn of action and receptors of EGF,
Structure, mechanism ofaction and receptors ofNGF and IGF.
Steroid hormones- Steroid receptors, isolation and character.ization ofstero
Receptor down regulation, desensitization and up regulation.
Pineal gland, Melotonin, ci|cadian rh1'thm.

Insect honnones: Stnrcnue and function of moulting hormone, ecdysone.
Structure and function ofjuvenile horuones.
Biochenistiy of Plant hormones.
Pheromones: Mechanism ofperception and action.
Use ofpheromones in contlol ofag culturalpesls.

OET 2.4 - Biological Macromolecules

Lipids: Brief account of the chemistry-1h
Classitication oflipids (without stmctural elucidation) - th.
Biological role ofthe following: Fatty acids, Aryl glycerols-lh.
Cholcsterol. I eryenes- | h

Waxes and Bilr salts-lh
Phospholipids, Sphingolipid-1h I 1 ;:.3
Cl) colipids. Sleriod.- I h

Pro.taglandins- I b

Thronrboxones and I eukotr.enes-1h ..:

Prope ,es of lipids aggregrtes-micelles. Bilal er and Liposome.- | h

11

tatin, TRH, CRH,

2llt
and median lobes.

2Hr
2Hr
lHr

organ axis and

2Hr
1Hr

ydrophilic factors,

I I-Ir
I I-Ir

receptoN. 1I{I
lHr
lHr

'. lHr
lHr

receptors. l Hl
1Hr
1Hr
1Hr
LHr
iHr

1Hr
lHr



Nucleic A
Prcpefiies
Hydrolysis
Enzymatic
Nuclease s

Rest ction
Chemistfy
Staining of NA-1h

RNAS: Structwes
A-lh

: Structure and propertieSlSf nucleosihes and nucleotides-lh
nucleic acids in solution-1h
fnucleic acids by acid and base-lh
ydrolysis-1h

ificity -1h

leases-1h

DNA- Structures and furctions of DNA-11!

PCR and its applicafions-1h
Chemistry
IRNA and

and functions ofmRNA-1h

of serine,-1h

oftyrosine -1h

tJto
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CPT 3.1 - Metabolisrn of nitrogen compeutldl
Nitrogen le: Inhoduction to biological and non-biological nitrogen fixation-1h
Briefin ction to nifgenes-lh
Utilization
Amino aci

and their si

Degradation

Degradati

Degradati

Degradati

Degradati

Degradatioll

Degradation

Degradation

Degradation

Degradation
Degradation
Degradation

Degradation
Degradation
Degradation

Inherited di associated with glycine-1h
Aromaflc, chain, basic and sulfur contaidng amino acid metaboli$m-1h
Biosynthesi of amino acids: in animal, plant and microbial systems-1h

of pyruvate (alanine) - 1hBiosynthesi
Biosynthesi

nitate and nitdtes, regulation ofnitrate reductase-lh
in animal, plant and microbial systems-Glucogenic and ketogenic amino acids
ificance-1h

ofamino acids fonning pyruvatc alanine, glycine-1h
of Tlreonine, serine, cysteine, cysteine-1h
of Tryptophan, oxaloacetate (aspartic acid and asparagine) -lh
ofo- ketoglutarate (glutamic acid, glutamine) -lh
ofArginire-1h
ofHistidine-1h
ofproline and succinyl CoA-1h
oIvaline, isoleucine, -1h
of threonine -lh
ofmethionine -1h

1 phenylalanine, tyrosino -1h
f Ieucine-lh
flysine -1h

pyruvate - lh
tryptophan- t h

Biosynthes



Brorran5tbrnraliorrol serinc to gl) cine irnd c) steine- lh
Bro5) nrhesis of dspartic acid. asparagjnc. gluramic acid and gluramine -
B ioslnrhesis of gl) cinc. proline ond arginine - I h
Biosynthesis of cysteine - th
Biosynthesis of threonine, -1h

Biosynthesis of lysine-th
Biosynthesis of methionine- th
Biosynthesis ofvaline and leucine) -1h

Biosy,rtJresis of isoleucine - lh
Biosynthesis of pherylalanine- 1h

Biosynthesis of hlptophan- th
Biosynthesis of histidine- 1h

Regulation of an'rino acid biosynthesis by sequential and concerted

Amino acidMetabolism: General metabolic reaction of amino acids-
Pseudotransamnation- lh
Glucose alanine cycle -1h

Oxidative deamination (glutamate dehydrogeDase) -1h
\4inor pathrtrvs ofcrnino acid dcgradarion - transdcanrinalion, amino ac

Nonoxidative deamination (deaminase, dehydrase, asparaginase and glu
Assimilation of ammonia, fonnation of amino acid amides by slutami
regulation-1h
Urea cyclF regulation and rnetabolic disorders. -1h

Biosynthesis of creatine arrd creatine phosphate-1h

Polyamines- putescine, spennidine and spennine,
Glutathione (y-glutamyl cycle), -1h

?hysiologically active amines (serotonin. y-amino butyric acid, his
Catecholamines - dopamine, epinephine and epinopltine) -1h
I-Icne Metabolisn: Biosynthesis of porphyrin-1h
Degradation of porphyrin - th
Poryhy as, jaurdice and Hemoglobinopathies-1h
Nucleotide Metabolism: Biosynthesis of pu ne -1h

Biosynthesis of pyrimidine nucleotides -1h
Nucleotides inter conversion- I h
Other pathways of purine nucleotide formation-1h
tsro5)nlhcsis ol deox)'ribonuclgorides -lh
Biosynticsis of Coenzyme. nucleorides - | h

Chemical inhibition of the biosvnthe-sii of nucLeic acid orecwsors- th. - rc:) _

Lregraodllolt ol pullne - ln
Degradatiorr o I pl rimidines- lh
Disorders associated with th"it -eiuttiii-:'eo"t- f h. . ', ':

nlnloluon - tn

amination- t h

oxidase-lh
nase) -lh

s)4lthetase and its



TandB

syndrome- I h
and xanthinuria-lh

History and s pc ofimmunology:
ity- innate and adaptive. Immune reactive cells. Humolal and cell mediated

1Hr
Anatomy of I

Types of imm
uumunity.

lymphtic sy
Antigens-chemi
adjuvants and

hoid organs- primary lymphoid organs, secondary lymphoid organs and

2Hr
nature, types, antigenicity, haptens, epitopes, antjgenic deteminants,
antigens. 2Ht
epitope analysis. 2 Hr

on rmn'runoglobulins.
2Hr
lHr
2Ht
2Hr

somatic rcconbination, rcaffangement

2Hr
tHr

Methods ofrai polyclonal antibodies.
MonocloDal an dies - production and application.
Antibody di ty- rnechanism conrriburing to divelsir).
and generation antibody diversity.
CIcss switching

Cellular Basis Immunityl

Valency of

Immunoglob
Basic stnLcnrre, functions, theo es of antibody formation, classes and immunoglobulin super

Pdmary and sec

family.
Antigenic

Reticuloendoth

Development

suppressor cells

T and B cell rec

MHC: MHC g

ary rulmune response.

ial syslem, T, B and accessory cells.
T and B cells. Sub sets of T and B cells. T-helper cells,

2Ht
2Ht

T-killer cells, T-
3Hr
2Hr
1Hr

antigen processing and presentation.

limuhlory moleculcs: lymphokineq. interleukin5, strucrure and furcrion of lL-Cltokines and

IB, IL-2, TNF-o.
Suppression ofi response 1Hr

diversity. gene rearrangement and olher
2Hr

Immunoglobuli genes. generation of imrnurroglobulin
mechanisms, cl selection theory of Bumet.

and i1s polymorphism, role ofMHC in immune response and tanspiantation
2 Hl
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T and B cell lyrnphocytes: origin, differeltiation, characterization and
cell recepror complexcs.

Antigen processilg and presentation. C]tokines and co-stimulatory mo
rcsponse.

T and B cell interaction..

Complement system:
Components, receptors, activation of comploment pathways and its biologi

Major histocompatibility complex (MHC) genes and products.
Role ofMHC anrigens in immunc response. VHC anligens in lransplanlauo

Non-specilic defences in man:
Banier. to infection: ilin. nrucous mernbrane, inflammation
H),peI sensitivity reactions (TWe I, II, III and lV).

Transplantation:
Autograft, isograft, allograft and xenograft.
Grait rejection, graft vs. host reaction.

Tumour immunology:
Tumou associated a11tigens, facton favouring fumour grou'lh, imrnune surv
Tumour nccrosis fccror-o and p.

Disorders of immunib:
Immunological tolerance, auto immune disorders, AIDS, SCID.

Vaccinesl

Adjuvants, vaccines and theL preparations.

Polyclonal and monoclonal antibodies; hybddoma technique.

ln vitro antigen-antibody reaction:
Precipitation, agglutination, complement fixatioq immuno diffusion,
immunofl uorescence, RIA, ELISA.

Defence system in plants:
Host parasite lnleracrion and defence !)slem in planrs.

os. T cell and B

Role in immune

2Hr
lHr

consequcDces.

lance. 1Hr
lHr

2Hr

2Hr
3Hr

3Hr
2Ht

2Hr
2Hr

2Hr
2Hr

3Hr

oelechophoresis,

4Hr



SPT 3.3.2 - Clinical B,iochemistry and Dietetics

ohydrate metabolismt Diabeteb- aetiology, classification.
Diabetes-

lnbom errors o

Diabctic compl tions.
Inbom enors

Disorders of

Disorders ofLi

,{lkaptonu a.

Disorders of

t, laboratory investigdtibns. GTT, clycatedHb.
1Hr
lHr
1 I'Ir
I Ilr

Pentosuria. I Hr.

1Hr
lHr
I I-Ir

enors of amino acid metabolism- PKU,
lHr

Lesch-Nyhan syndrome, Xanthur.ia,

1Hr
I IIr

carbohydrate Metabolism-Glycogen storage diseases.
carbohydrate netabolism Galactosemia, Lactose intolemnce,

id metabolism- Plasma lipoproteins and their tlnctions.
Hyperlipoprote ia- classificarion. Prima4 arrd secondary.
Hyperchol ia, Kctosis and its significance.
Disorders of no acid and protein metabolism- Inborn

and pyrimidine Metabolism-cout,

- Major cardiovascuLar systetn-
Atheroscierosi risk factors, pathogenesis, diagnosis and prognosis.
Gashointestinal disorders: Fractional gastdc analysis.
Hypo and

Oroticaciduda.
Cardiovascular

Gastric uLcen.

Dielary consi

Dretaly consi

Diets in livcr
Dicts in liver

idiq,.

ioncl foods.

expecmnt women,

1

1Hr
lHr
lHr

and lactating

Hf
lHr
1Hr
L Hr-

lHr
1 Hl
1Hr
1Hr

lHr
lHr
lHr

I I-Ir
Malabsolption
Dietetics: Into tion to nutrition. Food pyramid.
Diet planning

Nutritional req

women.

Diet pla ning 1i prevention and curc ofnutitional anaemla.
Dict therapy:

d introduction to diet therapy.

rements for differcnt age groups, alaeuic child,

tions during fevef, and typhoid.
ions during malaria, influenza and tuberculosis patients.

Prevention, and

Prevenlion, and

Dietary in
ulcer.

Dietary intelar'

constlpahon.

Dietary i ions to corect and or manage gastointestinai
and initable I syndrome.

eases - Hepatitis
eases Cinhosis

Cholecysthetis cholelithiasis.

orection ofobesity and underweight by diet therapy. lHr
1Hr

and peptic

lHr

oroction ofmetabolic diseases by diot thetapy.

to conect and or matrage gastrointestinal diseases- stomach carcinonra, and

ions to conect and or manage gastrointeslinal diseases-indigestion

lHr

1Hr
diseases-dianhoea, steatonhoea,

1Hr

based diet therapy for diabetes and cardiovascular disoasc.
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Functional foods based

Functional foods based

fructosurea).

diet therapy for nephritis, and genetic disorders-PK
dier lhcrapy for genetic disordcrs- galdctosemia. I

Functional foodr based diel therapl for cancers.

OET 3.4 - Biochemical Toxicolqgy

Delinition and scope of toxicology: Definition, typ€s, toxins, toxic materiials.
environmental signifi cance.

Toxic effects: Basic for genelal classification & nature.

Dose-R€sponse relationship:

Synergism and Antagonism,

Dctennrnrrion of I Do& LD{.
Acure rnd Chronic e\posures.

Factors infl uencing Toxicity.

Phamracod)alamics

Chemodynandcs.

Diagnosis oftoxic changes in liyer and kidneys:
Metabolism of Haloalkanes

Velaboli.m of Haloalkenes

Me abolicm of Pafa.eramol

l_o',ic effecrs Haloalkanes, l-laloalkenes and P.rracetaunol on ris5ues.

Xenobiotics Metabolism: Absorytion & distribution.
Phase I reactions. Oxidation, Reduction, Hydrolysis and Hydration.
Phase ll rcacliLrn Coojugationt \4erhyldlion. Clularhione and amino
Detor'ficatjon.
Biochemi(al basis of lo\iciry: Mclabolisrn ofl oxiciq :

Di.rrbancc' of Frildble Inembranc fu r'crion.

Altercd calcium Homeostasis.

Covalent binding of cellular macromoiecules & Genoatoxicity.
Tissue specificiry of Toxicity.

1Hr
Toxicity testing: Test protocol, Genetic toxicity tgsting.

Mutagenesis assayst In vibo Test systems Bacterial Mutation Test:

In vitlo Test systems: Reversion TestJ Ames. Test, Flnctuation Tests.

Eukaryoiic Mutation Tests.

In vivo Mammalian Mutation tests Hosi mrm;diated assay & Dominant Lethal Test.
Use ofDrosophila in toxicity testing.

DNA repair assays.

1Hr
se-intolerance and

lHr
lHr

-toxicology and its

2Hr
lHr
1Hr
1Hr
1Hr
1Hr
lHr
2Hr
2Hr

1Hf
lHr
2Ht
2Ht
lHr
2Hr

acid conjugation.

2Hr
lHr
1Hr
lHr
lHr

1Hr
lHr
lHr
lHr
I IIr
lHr
2Hr



Chromosome agc tesf.

olulion

zone,

to chlorofluorocarbons

1Hr
1Hf

and Carbamates 3 Hr
3Hr
6Hr

o[ Recombinart DN A - delivcd proreins.Toxicological
Pesticide toxi
Insecticidesl

Fungicides,

Environmental

Food Toxicityl
Role of diet in
Toxicology of

Metal Toxicity
Toxicology of
Environnlental
Air pollution:
Common air Po

Air pollution &

orines, Anti cholinestelases Oaganophosphates

uences of pesticide toxicity. Biopesticides.

o-vascular disease and cancer.

additives.

c, mercury, lead and cadmiun.

, affecting metal toxicity effect of light, temperature & pH.

lutant & their sources.

3Hl
3Hr

3Hr
3Hr

lHr
1 I{r
3HrAir pollution

Intro

Prion chromosomes and genes

to Classical genetios.

Mendel's work on genetics, Selection ofpeaplanls, its advantages in studying genetics
Monohy

on, Nature ofgenetic material

fmutatiod, Classificatjon of Mutation and types ofmutation. Chenical and physical
mechanism ofmutation
induction ofmutagenesis i11 bacteria, fungi, plant, induction ancl isolalion ofmulants.

utant organisms in genelic studies.

id cross between Tall and dwarfplant, Dihyb d cross using green rcund, yellov,,
Mendel's laws- Law ofdominance, Law ofsegregation, Law ofindependent

(CFCS) and asbestos.

Inn od

Concept

wrinkled,

lrocess
Role of

as

In

Il1tro to Drosoplrila as modcl for studying genetics.

e ofacquired characlers- Sex linked inheritance
Populati genellcs

double h

lntfod to extra nuclear inheritance- Study ofmitochondrial and Chloroplast DNA DNA.
cai, autonomously rcplicating circulal CCC DNA, their comparison to bactedal DNA.

to Sex determination, Sex detennination in Drosophila XO Dattem. Sex
in humans XY pattem

inheritance in Drcsophila- X linked traiis, Bar body, red cycd
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Xlinked inheritance in hurrans. Haemophilia, colour-blindness- Isolation
Nuclei method, gentle disruption ofcell membrane, Isolation of
Chronosone staining and ldentification ofsex chromosomes 22pairs and

chromosomes. Mechanism-Females always showed XX and malcs XY pa

Detclmination of sex chromosomes

Deiailed study ofBacterial cfuomosome. Plasmids and episomes; fertility
plasmid- antibiotic resistance, ioxicibT resistant plasmi ds and colicinogeni

rcconbination and hAnsposition in bacteda.

Mechanism ofhonrologrs recombination- function ofRec A and BCD co

site-specifi c 1 econbinatiorl,

conjugation and transposition

Transposons and lnsertional sequences, transposable gel1etic elements

lntroduction and concept ofGenelic tmnsfomrations in bacleria transfo
Pneumococci, Bacillus sp.) and

conjugation (antibiolic r-esistance, biotin genes, ) in E. coli. HFR cells.

Linkage and crossing over- linkage map in bactedal DNA, operon system.

Biochemical events occuring during nitosis and meiosis: Differcnt phases

lnlroduclion to genetic recombination's- Types. Homologous lecombinati

biochemical events

Meiosis and the biochemical ev€nts

Introduction to Human Genetics, higher orders oforganization. Chromos

Concept of chromosome staining, Giesma banding, tluoresccnce banding.

Rccombination frequency shrdies, chromosome mapping using recombila
Eukaryote genome, fine slructure of gene. Concapt ofintrons and exons

Gene cluslers, spacers, repetitive DNA sequences (Alu in human)
Transposons AC-DS system in maize and ? sysiem in Drosophila. Flunan
database.

Assignment ofimportent genes. Transposition in human chromosomes.
abnonnalities

Intoduction to Regulation ofgene expression in prokaryotes.

Outline oftranscriptional rcgulation, Induction, rcpression, constitutive,b

control regions by DNase-foot pdnting, ge1 mobility assay methods

Concept ofregulation ofgene expressioD at fianscdptional level.
Operon conceptand expressionqlf:inducible ornon-inducible gene

Inducers- substrate or gmtuitoils'indilcer, {irdudiion. Repl essor - gene prod
reguiation), Enhancer (Positive rcgtdatiorr)f.:.r ) I
Constitutive and basal level ofgene expresdon .

The operon model; Regulaiion ofgeilir expression at hansc ptional level -
Concept ofpositive regrlalion and negative rcgulation.
Operon concept- study of strlrctue and regulation ofLac operon,

Regulator, promoter, operator and structuml gcnes- activato$ and rcpresso

Jacob and Monod hJ?othesis- Catabolitercpression -Glucose as an exampl

YorXX
was the basis ot'

id, Lcsistc ce

plasmids.

site-specific

banding,.,..

mitosis and

fiequency

pseudogencs,

rne project- EST

ievel expression.

Ideniification of

(negatrve



erons. \rruc1rc dnd frncrions ofCAP.
ftrp operon, regitlation ofhp opercn in E.coli

corepres

Mechani

ofnegative andpositive regulation.,I:gen€rproduct and kyptophan (repressot-
coTplcx) lof ncgdri\ e regulalion.
of attenualion using leader sequen€e. Transgription and translation ofleader

s

sensttlve

Concept

role of MP and cAMP-receptor protein (CRP/ CAP) in the expression ofglucose

of arabinose operon and histidine operon

and functions of)" repressor, Cro, and )"cIL

Inhod

What is

Levels o

Regulati

Histone

Proiein-

technol

Exhacti
method,

restnctr

RE Type

cs a mechanism ofregxlatton.
on to gene expression in eukaryote organisms

control ofgene expression in eukaryotes

dification. Briefstudy ofregulation of alevelopmental genes in Drosophila
A interactions

ofintemction by zinc finger, leucine zipper, helix-tum+elix and other motifs
Regulafi

Proteins

at the level ofpost translational modification:

Lrbiquiti on of cargo proteins-ubiquitin mediated degradation.

SPT 4.3.1 - Genetic engineering and biotechnolog]'

Inho to Genetic engineering. Definition, aims and objectives ofrecombinant DNA

Regulati

ot gene expressions in yeast,

ofgalactose metabolism in yeast

ofexplession of p-globin gencRegulati

DHFR concept- local amplification ofDHFR gcns to hunfueds offolds to oveicome DHFR
toxjciry- classical example.

ility, N-end rule, PEST and other sequences

ing method, Invivo using vector like p'Rr!,pucpc6M a

Methods

method,

and purification ofnucleic acids (DNA and RNA) lrom biological sources. Alkali lysis
TET method, nuclci method,

ification systems, restriction enzymes

II and III, specificity, sticky ends and blunt ends, isoschizoDrers.

need to clone a gene, what is clone. Reagenls and tools required for gene cloning
stics and applications ofresh_iction endonucleases and modiE,ing enzymes.

flsolation ofgene/ DNA frag ent for cloning. Resin binding, alkali lysis, nuclei
melhod

Gene c

Cene ification cloning by PCR

ics and applicatioDs of?las[rid and Cosmid

tics and appiications ofphagemid, M13 phage

tics and applications of),vcctot, BAC,



l,vector, BAC, PAC, and YAC PAC, and YAC

S€lection of suitable vectors for cloning, expression and sequencing ofDN
Ligaiion ofgene/ DNA to vector-: Blunt end and sticky end ligation, use of
Honro polymer iailing, colony hybridization, plaque hyb dization

Micro injection, electroporation

lipotection. ralciurn phosp rrre ll-erhod

protoplast tusion/soDratic cell hyb dization and biolisiic methods.

Transgenic planLs 
"nd anirnclo. gene knock oui.

ldentilyiDg the right clones: Dircct screening;

insertional inactivation ofgene- comprcmised adtibiotic resistance, blue w
Screening ofclones to detect right clone by visual screening, and plaque p

2L

Detection of reoombinant bacteria by Indilect screening; immunological
hybrid arrest translation, hyb d select transtattot'r

Screening using probes: consh'uction of gene probes, hybddization and la

DNA sequencing; Hightfuoput sequencing ofDNA, shoi gun fragment and

Olderinf tiagmont sequences by chromosolne walking,

PCR purification and analysis olproduct DNA or gene

Concept of nested PCR

applications ofPCR in cloning, agriculture and rnedicine
RT-PCR techniqu€ and applications. Real tine PCR for quantification
Probing DN,\ fragments for gene analysis by Southem bloiting
Deteciion ofRNA, m-RNA by diecting complementary probe- No hern b

Westem b1ot, DNA finger print assay, gel retardation assay.

Applications ofgenetic engineeling in gene thelapy, agriculture (tennina

Application of genetic engineering in nledloine, diagnostic, food
\egarire irrrprcL or Benetic engirie.rng

Introduction 10 lndustial microorganisms and theil chalactedstics,. Org
improvement: oligin of industrial

Pr.rn:ry an.l.c.oIdary melaoo ilc,i.

Design ofbatch fennenter, CSTR, semiconlinuous and continuous feed-

Fennentation rypes. Bioprocess developmeni.

Isolaiior and i npfu\emen. of Inicrobir strdin.

Raw materials and fermentatidniifiedia, optimization of growth and culture
growth Kineiics and product forft afi onrliiiibtlcs,

Rheological palameters to be corisidergilfd?seale-up of bioprocess lrom
\4elhuJ\ ol ccll Inurobilizrrion, lccl.birlch a td \'unlrnUolts fcnnelr.lio-s
. Do$nslrcrrn pfoces.. ReLovcryr,rJ purlicalion ofpfoiiucl.
P.oJL(rion ofglrrlamic ac d by lernerra ron procc..- homo, enncnll ior,
Production oflysine by fementation pioccss- Biotin, PLrFA bascd

Production of citric acid and iiaconic acid by fermentation process

P_oduclion of\ ir lrr l r. e^ bioline by lefmenldlion proce.s

Prcduction ofantibiotic ex. penicillin by felmentalion proc€ss
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dDddd.aeqd ?earjdeaolnj

1-_..:.,, ; ;ofl4obd q 
'todreijJD

$d)3r'.),! ar,lLi.l&r:o.i)
. i:)L\,rii'::ri ll./: l0l

fragnents.

ers and adopters
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ues,

gene)
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to industrial scale.

immobilized systems
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