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S.Y.B.Sc. in Bintcchnnlng\'

Rc\-isc(l Syllabus w.e.f,

( academic year 2009-2010)

UNIT STRUCTURE OF TH ESYLLABUS
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paper I PaperIl  paper i1l
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| i ! ; g
; 2 . ! - . . { .. . . |
| lopic i Unit Topic | Unit l'opic |
i ! | ;
| f %
M i ' : . . :
| Microbiology | I Inheritance ! I Biochemistry |
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: : Pattern | |
| | |
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(Em'ironmcntal -1 Moiecular ¢+ 11 Catabolism |
| I L s ; ,
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Industrial 1 ' Genetics - I [nstrumentation }
- Biotechnology . | |
| ] | H 1
| | |

i

(3 Scanned with OKEN Scanner



PAPER-)

o Mlcmh'“l“ﬂ.\' 30 Lecture
~Topic Sllh-']'()pic No of !
S e retures
| ,Sl/ic’l.ol.pinl. : }) gtjlm'llmn of growtly L (':'”
:vl'-m\'th kinetics ; Ml ?\T ll? ‘Cur\’c ) “‘ phascs
& Js mckt?;;\;l(llzmcm of growth-direct and indirect
4, Mathem.allcal nature and expression of growth, | |
caleulation of generatiop t |
5. Efficiency of growth |
6. Growth yield ;
7. Synchronous growth
8. Effect of nutrients conceny
9. Continuous culture, arithmetic growth
10. Diauxic growth )
y 1. Diagnostics- Introduction, medical and diagnostic 10
siotechnology products: Diagnostic kits, DNA probe and
\ledical Monoclonal antibodies as diagnostic tools and
\pplications application.
2. Preventive- Vaccines-Introduction, types and
application ( no production to be included)
3. Hormones — Insulin, human growth hormone,
somatostatin, erythropoietin. Microbial enzymes —
medical uses.
C. Virology 1. Structure of viruses - Bacteriophage, Animal 10
viruses - Small pox, Influenza, Plant viruses-
TMV, CMV
2. Classification and Enumeration
3. Cultivation - Plant, Animal and Bacterial viruses
4, Life cycle of Bacterial Viruses — T-4, Lambda
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Unitll - Environmengay Microbiology 30 Lecture
x
——Topic |  Suben—

‘ ﬁ& e e —
Sub-7 opic

:f:Ail' 2 Aeromirobiglg
0 3. Number and k

Airborne djge
4. Dust, droplet anq droplet nuclej

5. Sampling, Quantitative ang qualit
fo.r Chumeration of bacteria in air
6. Air sanitg

. tion (chemical and pl
. 7. Biosafety ip laboratory.
B. Microbiology | 1. Introduction

> “atroc to hydrosphere environment its 10
of Water and distribution on the pla
Waste Water

net, its diversity, scope of study,
water as a valuable limiting resource for human
development.

gical pathway

Ind of microorganism in

air.
ases

ative methods

1ysical methods)

2. Introduction to aquatic micro

of aquatic environment (fresh water, ground water,
Springs, rivers, ponds, lakes, brackish water, marine)

their characteristic ecological features. Types of
microorganisms.

3. Microbiology of potable water
a. Introduction-Definition and characteristics of
potable water, standards for potable water,
demand and use of potable water, various

sources of potable water available, water borne
diseases.

b. Methods of purification of water-Types of
impurities encountered and treated, general
steps in municipal water treatment, principle
behind each steps, its working and significance,
other methods for small scale/domestic
purification based on filtration, chlorination, '
iodine treatment, UV treatment, reverse osmosis
their advantages and limitation, various
commercial equipment. o .

c. Analysis of Potable water-List of physical,
chemical and biological parameters analyzed.

d. Microbiological analysi§ of drinking water-
concept of microbiolc_)glcally safe- drmk}ng
water, concept of in@cqtor organism of fecql
pollutions, diff-‘:‘em indicator F)x'g(2111113111 used/ |
proposed for this purpose, thel_r a t}/antziges an

limitations, Methods of detecting facca

X

biology- Distribution

L ]
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drinking o
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S[LDS, thu‘ i“lCl‘ Vb = \.thl(_,r s FOutife ﬂl\'llA A B

and correeti l‘ll.t{\ll(\n, im‘crcan nf ysis

Methods of lt’ hlglllﬁczlllcc and lim"t' o
. > 0l ¢ Llcclmg other m: Itations,

4. I\’hcrobiology

a. Dcﬁnition,

| obligatorylleQ
| b. Methods of a1
| parameters f o aier- Std.
analysis :niff)r Eb)lsxcal, chemical and biological
; S, CTODLI0]g o} : :

methods, hat o gieal analysis, rationales and

o T » HEIESsIgnificance apg limitationg
» Lreatment of waste v

ater- Objectives of wa
ste
water treatment and uses of treated water.

Genc?rz'll ste.ps used in domestic/
mymsnpal/ industrial waste water treatment
p_rmcxple behind each step, its working and;
significance

Pmpary treatment: (Chemical/rhy
sedlmentation, screening,
flocculation, dilution, neu
equalization etc.

Sechdary treatment: (Biological/ biochemical)
Activated sludge process, Trickling filters,
anaerobic filters, siudge digestion, Acrated

1alysis of waste w;

sical)
coagulation,
tralization,

oY TaTe ity

lagoons, Algal poids, Bvapo- transpiration
system.

Tertiary treatment-clarification, disinfections-
Disposal of treated water and sludge methods,
Imhoff tank, septic tank.

Introduction 10
Physical and chemical properties of soil.
Microbial flora of soil

Methods used for isolation and studying soil
flora-Winogradsky’s colum=.
Rhizosphere flora- deﬁni_liqn of RhlZOSphere,.
rhizosphere effect, associative and antagonistic
effect of rhizosphere, root exudatc;.

6. Biogeochemical cvcles- carbon, nitrogen and

C. Microbiology
of Soil

el e

wh

sulfur. o e
7. Nitrogen fixation- symbiotic and non-symbiotic.

k 8. Nitrification and‘D_egit_riﬁcalion.
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Unit-111

/1‘01;{;”_‘

.md
l ‘l nlL‘ll('\

tion

“]c(i lcl

1.

9

Industri:

‘ll l;. L)
10technology 30 Lecture

Aﬂizizi of
JS,LlIII‘C
08

Sllh-'lv()pic

11111)(111‘: | A li:rlllcl\l(>r-l)zlfi]cﬁs, S[)ZITL;CIJS;
Media cofnposilion — Water, energy sources,
carp‘on, nitrogen, minerals, growth factors
buffers, precursors, ,
inducers, antifoams.

Inoculum and production media

B. Stcrilization

Media sterilization
Sterilization of fermentor
Sterilization of feed
Sterilization of liquid wastes
Filter sterilization

C. Types of
fermentor

D. Industrial
Microbiology

U KA SUR U I (O el S

O R e

example of each)

Introduction and concept-Batch and Continuous
fermentation

Surface and submerged fermentation
Aerobic and Anaerobic ferme.itation
Solid state fermentation.
Introduction to screening-Primar
Preservation

Strain development-
of mutants, recombmat10n r

y and secondary

general, mutation, selection
egulation (one
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4" Edition,
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Unit-1 Inheritance Pattern 30 Lecture
/’m Sub-Topic No of
- lectures
A. L. Chromosome theory of inheritance 10
Chromosomal 2. Sex chromosome
basis of 3. Sex linkage
inheritance, 4. X linked inheritance
sex linkage and 5. Non disjunction
sex 6. Gene and chromosome segregation in meiosis
determination 7. Sex determination
: 8. _Analysis of sex related traits in humans
B. Genetic I Mechanisms of Recombination — breakage 10
Recombination and reunion, breakage & copying, complete
copy choice.
2. Types of Recombination — General, Holliday
model (strand breakage, strand pairing, strand
invasion/assimilation, branch migration,
Chalsma, breakage reunion, mismatch repair,
gene conversion, site specific recombination)
C. Genetic 1. Tetrad analysis, problems 05
Tools 2. Pedigree analysis, problems
D. Genetic . Discovery of genctic linkage 05
mapping in 2. Crossing over
cukaryotes 3. Mapping of chromosome using three point
| Cross.
Unit-11  Molecular Biology 30 Lecture
Topic Sub-Topic No. of
‘ lectures
T.chlicntion 1. Semiconservative mode of re.plication, 10 |
of DNA Messelsons and Stal:ls experiment
2. Enzymology of DNA synthests
3. Initiation, elongation, termination of
replication Types of replication — Semi
discontinuous, Rolling circle, Bidirectional,
looped rolling circle. Replication in
Eukaryotes. _ ]
B. | 1.Initiation, clongation and termination 10
[ Transcription | 2. RNA polymerase in E. coli L
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/ 4. Genetics of Chlamydomonas
o 5. Mitochondrial DNA defects, maternal elfects. | ——
/Cc'l;rl [ Detection of mugation in bacteria and viruses 05
¥ . . . :
D- Ation 2. Detection of mutation in Neurospora
3. Detection of rautation in Drosophila
‘_1. Detection of mutation in Humans
5. Reverse mutations
6. Mutation rate I
//’-
References
"Tile of the Book Author MMT
Genetics, Monroe W. Strickberger P{c?ﬂtlf:e Ha
3rd Edition, 2003 ot’Indla
Private
Limited
| Microbial Genetics J Cronan, S. Maloy, D. I:'aro‘sa.
2nd Edition, 2006. Freifelder Publishing
] House
Essential iGenetics, Peter J. Russell Benjamin
2003 Cummings
Z}ene-tiﬂs A.M. Winchester O.\'forc}l & IBH
) Publishing
d Ed. 1966 ! a
B Pvt. Ltd.
Introduction to Genetic analysis A.Grifﬁ.th, S. Wessler, R. W H Freeman
8th Edition, 2005 Lewontin and Cox?apanp
Principles of Genetics. E Gardener, M. Simmons, | John Wiley &
8" Edition, 2003. D Snustad Sons B

CE Scanned with OKEN Scanner



PAPER 11y

Unit-l nl”\‘||cn1i\.(|-_\ 30 Lecture
Topwe ! Suh o ' Nao of
e — lectures
. Ifl‘]}'!l\t‘\ i 1 \4 (\ll,‘l\‘;‘, of Fnss mes k 10 '
! | . « (\H(‘vr? Of activation en Fey . transition ;
state. ' |
. (

t\]li'(-i\} Al en;mmnm con |m,-.n: Pi [‘

temperature, enzyme concentration &

substrate concentration

A "ﬂ/‘_\mc Kinetics Michaelis Menton

cquation, derivation, Lineweaver Burk
cquation, Haldane equation.

| . Enzvime inhibition — competitive,

| noncompetitive, uncompetitive, mixed
inhibitic, feed back inhibition with suitable

1
|

s
| example. i R
| e " o U I S——— i
B. Enzyme regulation | 1. Enzyme regulation - allosteric enzymes i 05
| il Isoenzymes with suitable examples
| . Concept of turnover number
’ ~liv. Difference betw cen synthase and synthetase | ]
mgotics 1. Laws nl'lhcrmod}‘niunics 05
{ i1. Concept of enthalpy, Entropy
il Free energy with relation to living system.
iv. Standard free energy change and equilibrium |
constant
v. Energy rich compounds — ATP as energy i
currency ;
vi. Structure of ATP hydrolysis |
vii. Other energy rich compounds other than
ATP. R
D.Vitamins and I Vitamin A, D, E, K = structure, function 10
Coenzymes ii. Water soluble vitamins — tunction and gross
) Stiucture — thiamine, ribotlavin, folic acid,
pyridoxine, B-12, niaci‘n, p;mothcnic acid,
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Unit-I1 Me i
tabolism 30 Lectures

' . —\\
e Sub-Topic Noof |
: /ﬁ/_—‘ 1. Cal'b hydrs leeta e —
\ Catabols Ohydrates - Glycolysis, TCA, with 10

1 ([’.;l.le'gy yiﬁd and brief regulation.
b 1p1(11( - Dlgesthn by GI enzymes and
reakdown of triacylglyceride.; a, B, ®

oxidation of fatty acids; odd and even
fatty acid

W— 1. Amino acids — decarboxylation, 05

to

Ltabolin! d°§111i1_18110n (oxidative and non-
¥ oxidative), transamination with
mechanism;
2. Urea cycle: fate of amino acids
(Connection to TCA) .
m . ETC —Concept of redox potential 05
cductive Electrochemical gradient
posphorylation 2. Electron flow from complexes [ -V (in
P brief)
3. Inhibitors of ETC
4. Reductive TCA
1. Photophosphorylation — photosystems, 10
PhotophOSPh‘)r}'l"‘ﬁO reaction centers, pigments, cyclic and non

cyclic photophosphorylation, Z pathway
Comparison of oxidative and reductive
phosphorylation ]

In

g®]

UNIT-111 INSTRUMENTATION 30 LECTURE

’ S NOTOm
i BTOPIL
o i LECTURES
(A C 1 i v enluns 10
A. Chromatography | Principles ol chron.latogrgph), colunin, paper
| ' chromatography. TLC with application.
| mrimﬂt‘l‘ T Beer Lambert’s law, construction working and 65
application of simple colortmeter

— —_—
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_mseope | Prneiin e ]
Lot 1 o s e s o ”
2. Fluoreseent mj i
»uore microscope
| 3. TEM.SEM _
D. Electrophoresis L. Principle, factors involved i 110
clectrophoresis, types.
2. Types of electro horesis — {ree. zone
phoresis — free, zone,
- baper, gel, PAGE
L 3. Application in biotechnology ]
References
= | R
Sr. Tile of the Book Author Publisher
No
7 Biochemistry, Geoffrey Zubay Wm. C Brown
4th Edition, 1998, Publishers |
8 Biochemistry, Voet, Donald & Voet, John Wiley &
3rd Edition, 2004. Judith Sons
9 Biochemistry: The Chemical David E. Metzler, Carol Academic
Reactions of Living Cells. Vol- | Metzler Press An
I, Imprint of
2™ Edition, 2006, Elsevier
10 Lippincotts 'llustrated Reviews: | P. Champe, R. Harvey Lippincott
Biochemistry, Williams &
2" Edition, Wilkins
11 Lehninger Principles of M. Cox, D. Nelson W. H.
Biochemistry Freeman &
5™ Edition 2008 Company
12 Harper’s Illustrated R. Murray, D. Granner, P. | Mc Graw Hill
Biochemistry, Mayes, V. Rodwell
26" Edition, 2003.
13 Biochemistry, M. Campbell, S Fareeell Thomson
4" Edition, 2003. | Brooks/Cole
14 Fundamentals of Analytical D. Skoog, D. West, I. Thomson
Chemistry Holler, S. Crouch Brooks/Cole
8" Edition, 2004.
15 A biologist’s guide to principles Wilson and Williams.
and techniques of practical
biochemistry :
16 Principles of Biochemistry, David Rawn, Gray Prentice Hall
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Edition 2005.

Biochcmistry,

st Edition, 2003.

]

e

Scrimgeour, Laurence
Moran

J- Berg, 1. Tymoczko, L.
Strver

WO TLL Freema

& Company
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Prear nf?

st of practical based on Paper |
Qualitatiyc and quan_li.mlivc analysis of gir flor
gterilization and sanitization clfectof Uy 1
Study winogradsky’s column
Routine analysis of potable waey
Anulysis of raw and treated sey
Enrichment o { Clostridia,
Determination of soil pH
Contact Slide method
1solation of Rhizobium from root nodyleg

|solation of Azotobacter

_Isolation of nitrifying organisn,

12. Study of blue green algae

13. Growth curve by Optical density

ra .h,\' solid impaction method.
adiation,

L R e N I S B

age :
Streptococei Jaecalis.

—_—— O S~ N
- - . - =

List of Practical based on Paper II

Pedigree analysis

Karyotype analysis

Study of Drosophila for mutation

Gradient plate technique

Isolation of antibiotic resistant mutants by replica plate technique.
Problems on gene mapping

Isolation of genomic DNA

Isolation of plasmid (extra chromosomal)-AGE-demonstration
Polyacrylamide gel electrophoresis. —demonstration

200 N L L

List of Practical based on Paper 111

—

Study of Beer and Lambert’s law and absorption maxima
Standard curve using glucose by DNSA.

S

of inhibitor (copper sulphate)
Extraction and separation of pl
Hill reaction '
Study of Absorption spectrum of plant pigment
Chromatography of amino acids and sugars
TLC of fatty acids.

Estimation of Vitamin C by iodometry

ant pigment by paper chrom atography

oo NSy R

Enzyme kinetics- Amylase: pH, Temp., substrate conc., enzyme conc., and effect

14:
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