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SemesterAlt{f,{
Subject,rfusu

M.Sc.

Semester I
Biotec h nology
Cell Biology

Particu lars/frwul

UNIT.I:

UNIT-II:

T:NIT.III:

UNIT.IV:

TINIT-V:

fu;rq-{rsr M+qrrq, fuq{r .sr

CIassl4rSfT

Session -2020-2021

Title of Subject Group

Max. Marks 40

General structure ol Cell. Historical origins of cell biology: The discovery

of cell, development of the cell theory. The molecular evolution.

Chemical bonds and functional groups in biological molecules.

The structural and functional organization ol cell membrane, ionic

transport (Passive and active transport) the extra cellular matrix of

eukaryote's cell wall.

Structure and functions of endoplasmic reticulum, golgi complex,

ribosome lysosomes, peroxisomes (glyoxysomes), plastids and

mitochondria. Biogenesis of mitochondria and chloroplast.

Steps in cell cycle, cell cycle check points, yeast as model system, cell

division control and regulation yeast cdc gene. Genes for social control of
cel[, proto-oncogenes.

Cell signaling: Exocrine, Endocrine, Paracrine and Synaptic strategies of
chemical signaling, surface receptor mediated transduction (C-Proteins.

Tyrosine kinases, steroid receptor and mediators: DAG, Ca*2, c-AMP)

Cyoskeleton and cell motility: Microtubules, microfilaments and

intermediate elements. Nuclear ingredients: Nuclear membrane,

Organization of Chromatin: chromosome structure. Nature of the genetic

material, proteins associated with nuclei. Packaging of genetic material:

nucleosome model,

u'o&'*N\#,



RECOMMENI)ED I}OOKS:

Molecular lliology of Cells. (2002). ;lth [ditionl Albert's et al.

,." ,: i'] '' Molecular Cell Biology (2004).Lodish el al.

Cell and Molecular Biology; Cloncepts & Experiments (2004).Karp, G.

'fhe Cell: A molecular Approach (2004), Cooper, G.M

Cell prolif'eration and apoptosis (2003); Hughes & Mehnet.

Biochemistry & Molecular Biology of plants (2004); Buchanan et al.

, .,. ...i .. ,.. ,,-,, Lehninger Principles of Biochemistry, (2005) Nelson & Cox.
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]@M{qraq, fu<{rsr

M.Sc.

Semester I
Biotechnology
Biomolecules: Structure, Function & Metabolism

Some important properties of water: 'fhe law o1' Mass action:
Dissociation oi water and its ion product, pH, Bronsted Acids. ionization
of weak acids and bases; Henderson-Hasselbalch equation, Titration
curves and buffering action, physiological buffers. Principle of
Thermodynamics.

Carbohydrates: Classification, structure, function and properties of
sugars, storage polysaccharides and cell walls. Glycolysis,
gluconeogenesis, HMP shunt and glycogen metabolism. Synthesis of
cellulose and starch. Oxidative phosphorylation, compartmentation of
respiratory metabolism. Regulation of carbohydrate metabolism.

Proteins-Amino Acids: essential and non essential amino acidsl common.
rare and non-protein amino acids; acid base properties and chemical
reactions of amino acids; stereochemistry and absorption spectra ol amino
acids,Biosynthesis and degradation of following amino acids: alanine,

serine, lysine cysteine, arginine, methionine, tryptophan, phenylalanine
glutamine. Proteins: Primary, secondary, tertiary and quatemary structure
of proteins. Optical and chemical properties of peptides and small
proteins. Hydrolysis of proteins: Action of different proteases. Regulation
of amino acid metabolism.

Nucleic acids: general structure and iunctions of purines, pyrimidines,
nucleosides, nucleotides; hydrolysis of nucleic acids. Biosynthesis of
purines and pyrimidines, nucleosides and nucleotides. Degradation of
purines and pyrimidines. Salvage pathway.

Lipids: Classification, nomenclature and structure of fatty acids.

triacylglycerols. sphingolipids and phospholipids. waxes. glyiolopids and

sterols. Beta-oxidation of fatty acids. biosynthesis o1' lhtty acids and

triacylglycerols. Lipid proteins system and transport of lipoproteins ol'
blood plasma. Regulation of lipid metabolism.

ClassE &{T

SemesterAtt-w(

Title
Subject,&vu

t Nt'r-t:

UNI'T.II:

UNIT-III:

UNIT-IV:

L,NIT-V:

ud.Y'*



RECOMMENDED BOOKS:

,"Lehnil9er 
Principles of Biochemistry (2005), Nelson & Cox.

Biochemistry (2004); Stryer, L.

Text book of Biochemistry ( 1997), Devlin,Thomas, M.

Biochemistry ( 1993) Zubay,G.

Biochemistry Fundamentals, Voet et al.

Biochemistry, Friedfi der,D.

.Prac,tical.Biochemistry, Plummer.

Q-r\"'"+ &q,,-



fuqErsr M+qraq
Session -2020-2021

ClasslfiQlT

SemesterA'Yf{{{
Subjectflqg
Title of Subject Group

Particulars/fu{tul
Max. Marks 40

UNIT-I: Microscopic Techniques: Principles and Applications of Light, Phase

Contrast, Fluorescence Microscopy, Scanning and Transmission Electron':;; i.: . i' - '':-

Microscopy, Confocal Microscopy, Cytophotomatry and Flow C).tometry.

patch clamping, advances of microscopy. Microtomy and its application.

Centrifugation: Preparative and Analytical Centrifuges, Sedimentation

analysis RCF, Density Gradient Centrifugation.

UNIT-ll: Chromatography Techniques: Theory and Application ol' Paper

Chromatography. Tt,C, Gel Filtration Chromatography. lon Exchange

tL.---':.- Chromatography, Affinity Chromatography, GLC and HPLC.

UNIT-III: Electrophoretic Techniques: Theory and Application of PAGE (SDS

and native), Agarose Gel Electrophoresis 2 Dimenssional Electrophoresis.

Iso-electric Focusing, Immuno diflusion, lmmuno Electrophoresis,

ELISA, RIA. Southem, Northem and Westem Blotting.

UNIT-IV: Spectroscopic Techniques: Theory and Application of UV and Visible

Spectroscopy, Fluorescence Spectroscopy, MS, NMR, ESR, Atomic

Absorption Spectroscopy, X-ray Spectroscopy, LASAR, Raman

Spectroscopy. MAt.Dl.

UNIT-V: Radio-isotopic Techniques: Introduction to Radioisotopes. .Radioactive

Decay - Types and Measurement, Principles and Applications ol GM

Counter, Solid and Liquid Scintillation Counter, Autoradiography. RIA,

Radiation Dosimetry. Biological Applications of Radioisotopic

techniques.

: M.Sc.

: Semester I
: Biotechnology
: InstrumentationAnalyticalTechniques.

W



ITECO\l\4 [_\ t)t..D lt(x)KS:

Physical Iliochemistry: Apprication to Biochemistry and Morecular Biology- Freirder.
Biochemical Technique : 'lheory and practice . - Robyt & White
Principle ol Instrumental Analysis - Skoog & West
I)rinciple & 'fechnique practical Biochemistry 5 trd. (2000) - warker J. & wirson K.

Principle ollnstrumental Analysis Skoog et al.
Microbiology Fundamental & Application (1995) _Atlas, R.M.
Biophysical Chemistry - Upadhyay & Nath.

t{""'
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ClasslT'8TI

Semester/$t{fl{
Subject/fuSo
f itle ol Subject (iroup

Particularslfr{{ul

t \l t'-t: rntroduction to Microbiology: Historical o..o#lI; YtY#.
Difference between prokaryotic and eukaryotic organirrnr, structure of
cell wall and peptidoglycan, Methods of Microbiology: pure culture
techniques, sterilization techniques, principle of microbial nutririon.
preparation of culture media, enrichment culture techniques for isolation
ol microbes.

UNIT-lI: classification of Bacteria: Basic principle and techniques used in- bacteriar crassification. phyrogenetic poryphasic taxonomv and nunrcrical
taxonomy. New approaches of bacterial taxonomic classiljcation
including genetic 

. 
methods, Ribotyping. Ribosomal RNA sequencing.

characteristic of primary domains.

i.r m uNfrrIII: -.viruses: General characteristics, Morphology, Classification and structure
of plant, animal and bacterial viruses, Cultivation of viruses, a brief
account ofAdenoviruses, Herpes, Retrovirus, Viroids and prions.
Microbiar Growth: The definition of growth, bacterial generation and
doubling time, specific growth rate and yield ."urur"r.,it, Monoauxic,
Diauxic and synchronized growth curve. Factors affecting microbial growth.
culture conection & maintenance ofculture. Sporulation in bacteria.

UNIT-IV: control of . Microorganism by physicar & chemicar agents:
Antimicrobial agents, Sulla drugs, Antibiotics (penicillin" and
cephalosporinl Broad Spectrum antibiotics. antibiotics from prokaryores.
Anti lungal anribiotics. Mode of acrion (a hrief accounr). r.sisrancu .rl'
antihiorics 1a bricf account )

UNIT-v: Microbial Ecology: Microbial flora of soil, Interaction among soir
microorganisms. Nitrogen fixation (a brief accounl), Symlbiotic
association-types, functions and establishment of symbiosis. A. niger.
yeast, Pseudomonas putida,

Session -2020-2021

M.Sc.

Semester I
: Biotechnology
: General and Applicd Microbiology

G(fr"-"'
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RECOMMENDED BOOKS:

Alcdmo's Fundamental of Microbiology, (200a); Pommerville et al.

Microbiology (1996); Prescott, Harley & Klein

Microbiology (2004); Tortora,F.

fqq4{1tion in Microbiology (1996);Talaro & Talora.

Food Microbiology (2004); Adam , M.R.

Principles olMicrobiology (1994)l Atlas,R.M.

Pharmaceuticals Microbiology (2003); Purohit & Saluja.

Microbiology: A Lab Manual. Cappuccino et al.

Brock Biology olMicrobiology, Martinko,M.T & Parker,J.
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ClassrT&{T

Semester/{l r-lt< (

Subject,flsq
Title of Subject GrouP

Suggested Practical Based on Theorv Paper I & II

:,.-{a,,:.;, I

fuq{r€T ftsqfriqrrq,fury1
Session -2020-2021

Classlfi&IT

SemesterAt{f,{
Subject/fuszt
Title of Subject Group

Practical Based on Theorv Paper III & IV

M.Sc.

Semester I

Biotcc h nology
Practical's I

M.Sc.

Semester I

Biotechnology
Practical's II

u((,-'*



Susgested Practical Based on Theory Paper I. II. III & IV

: 
"'': 

: :. ' " 1i'' Chr0nrosomc prcpnraliorr: rnilosrs'onion root tip, nlt,; ousr conrcru'hurnan
limphocyrc.

2. Chromosonre preparation n:ciosis- rrt / nrorLse tcslis, grasshopper tcstis.
3. Pollnene chrollrosoftrc prcpar:ltion from Drr:sophila salivary glantl.
4. Histochcnrical localization of DNi\ and RNA in onion pcel.
5. Dcnrostration o I nr icrobiologicrl tcchniqLrc-stcrilizltion. urtocllvirrll arrtl incuhntiou
, ,.,..c1c''

(r Prcplrltiorr ol'litguid and srrlict nrctlil tirr gru\\'(ll ol'nlicroorgr!risrlr
7. Prcparltiorr ol'difttrcnt stilin si,)rplc starn, granl stain rnLl dillr.-r('ntiirl stirrrr,

ti. lsolation ancl nrainlcnance oI nric loorgln isrrr by plating. slreakirg ;rrxl scrill dilrrtirrrr
nrcthod. sl rrts irrrcl sub culturq for storrgc ofnricroorgillr)snl.

. 9,i Isoladun,ofpure cullurc fronl rir, soil, *'atcr rnd study of colonl' chrrlctcristic
I0. Staining ol'bactcrirl cLrlturc .'cn(iosporcs and capsulc.
I l. Ilcasurcntcrtl of Lroslh by colony lonuing unit nnd turbirlonrctry'.
12. Iliochcnrical charactcrizll ion of s,:lcctqd lllicrobcs.
13. .\nall'sis of t'rtcr for potability iud d('rcmrinnion olNlPN.
14. Orlc slsp growth cun'e of coliphagc.
15. I)etormination of lambda nrlx, r,crification of Bccr"s larr,.
16. 

-l'itrltiorr of irnrino rcid.
I 7, C'olorinrctric dctcnnination of pk.
18. Quanlitivc assny ol'protcin by Lo*ry, Iliurct antl Brirdford nrethor.l,
19. Qrrantitivc assay olsugar b;,DNS.\ rnd Bcnedict reagent.
20. Scpurat ion of arrrirro flcid and sugar b)' plpcr and thin la) cr chronratographl'.
2l'. Eleclrophorcsis ofprotcin, nxtivc trrd uldcr dcnaturjng condition
2?. Scparltion of srrb,cclhrllr organellrs bl, di ffculial ccnrri fulllriol.
?3. ,\nrlysis of oil, iodine nurrrbcr. saponificarion &;rciil nurrrhcr.
2.1. Quantilitlive arrall,sis o{'lnrino acids.
15. Quorrtitatile lnall srs of c;r'bol)\'dri\tcs.

of lccithins,:i,ti"r::it;i, 
ol riiio of joniz.cd & urriorrizc"rl dyr; rr ith knol,rr pK vuluc irtlur thc pl I u:'

thc solution is altcrcd.
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