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UNIVERSITY OF MUMBAI
No.UG/ 210 of 2007

CIRCULAR :-

A reference is invited to the O+ linances, Regulations and syllabi relating to
the Master ol science (M.Sc.) degree examination vide Pamphiet No.175 and to
this office Circular No.UG/473 of 2005 dated 25T November.2005 and the
Director/Head of the recognized Institutions concerned and the Principals of the
affiliated colleges in Science, are herebv intormed that the recommendanon made
by the Board of Studies in Microbiology at its meeting heid on 9% Maich,2007
has been accepted by the Academic Council at its meeting held on 13" April 2007
vide Item No.4.13 and that in accordance therewith the sviiabus in the subject of
Microbiology at the M.Sc. (Part-IT) examination is revised as per Appendix and
that the same will be brought into force with effect from the academic vear 2Q07-
2008.

MUMBAI-400 032
18™ May, 2007

To,

The Director/Head of the recognized Institutions concerned and the
Principals of the affiliated colleges in Science,

A.C./4.13/13.04.2007

No.UG/ 210- A of 2007, MUMBAI-400 032 1w May 2007
Copy fos warded with complinci’s D information to -

1. The Dean, Faculty of Science
2. The Chairperson, Board of Studies in Microbiology

Copy to :-

The Dircctor, Board of College and University Developmient, | the Deputy Registrar (Fligibility and Mieratior:
Scetion), the Dircetor of Students Welfare, the Exceutive Scerctary to the Viee-Chancellor the P A to the Pro-Vico-
Chancellor, and the Registrar and the Assistant Registrar, Administrative sub-center, Ratnacin for infonmation

The Officer on Special Duty and Controller of Examinations (10 copics), the Finance and Accounts Officer (2 COPs
), Record Scetion (5 copics ), Publications Scction (S copics), the Deputy Registrar. Prrolment. Fhgibility ar
Migration Scction (3 copics ), the Deputy Rogistrar. Statistical Unit (2 copics). the Doputy Repistrar (Acconr
Scction), Vidyanagar (2 copics ), the Deputy Registrar, Affiliation Section { 2 comics Y the Dircctor. Inshitnes

Distance Education,{ 10 eopics) the Dircetor University Computer Center (IDE Building ), Vidvanagari, 7 anpics Yt
Deputy Registrar ( Speeial Cel ), the Deputy Registrer,(PROY) . the Assistant Registrar, Academic Anthoritics 1t
copics Jand the Assistant Registrar, Excoutive Authoritics Unit (2 copies } . They are requested fo treat *his ae ach
faken report on the concemed resolution adopted by the Academic Comneil referead fa in the shove Cireular and
10 scparate Action Taken Report will be sent in this conncetion. the Assistant Registar Constitiont Collames T st
copics ), BUCTY1 copy), the Deputy Account, Unit V(1 cany ), the In-charge D¥rretar Contralizn Campnting Fael!
(1 copy 3, the Receptionist (1 copy), the Telephone Oporator ( 1 copy), the Secrminrr MITASA (1 crmen
Superintendent, Post-Graduate Scetion ¢ 2 capics ), the Superintendent, Thesis Seetinn (2 cnnina)
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1

PREAMBIL.E

T'he present syllabus of M.Sc II mxcmhiningy came into effect from the academic year
2002 - 2003. In keeping with the reeent tiends and developments in the Bicvlogical

geiences. the BOS in Microbiology fei( {he heed (o revise the syllabus of M.Sc. Part 11
which was implemented in 2006 - 2007, In continuation, the M.Sc. 11 syllabus required a

revision. The acuvity was undertaken by the core committee comprising of members of

pOS wherein the other board members contributed productively

: oposed M.Sc. 1 syllabus aims a1 mreaw - ; . .
Ihe proposed M Yllabus aims at providing an active learrning environment to

cnable students to develop employable skills voncurrently with an understanding of

hecretical foundations and practical techniques.
I'he main features of the proposed revision syllabus are:

always been in the forefront. In view of the same

~ Health sciences world over has
! concern,

infections of current global significance

topics such as Epidemiology,
Vaccine development &

cancer & 1mmune svsteim.  Clinical research.
Biotherapeutics have been included in one of the papers (Paper V)
Biotechnology has always been an integral part of Microbial science. To expand

the horizons beyond the undergraduate learning of Biotechnology, a paper on

“Advances in Biotechnology™ has been included in the proposed syllabus. The

focus is on agricultural. Industrial. Environmental & Animal Biotechnology. The

paper (Paper VI) also introduces the nanobiotechnology concepts, its applications
and biosafety regulations to students.

7 A paper (Paper VII) on ~Quality Management Systems in Microbiological

Practices™ has been designed with inputs from the interaction with personnel from
various industries.

Paper VIII, entitled “Tools and Techniques in Microbiology™ will introduce the
Students 1o some Molecular Biology techniques and Fundamentals of Research

Designs. I addition.a unit in dat analysis will acquaint the students with data

managcmenl.
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As an extension of the (ke
_ of the theoretical knowledge. the studens will be conducting
experiments in the laboratorye . ,
I C ldl)ﬂld((\l\' on the basis ol the ”l'_‘()l'y papers. In addition. [ht‘y
will undertake a Research Prooa e i .
rtake a Research Project in reievant areas of Microbiology.

['he proposed svllabus i . _
prot Yllabus is an outcome of several deliberations and meetings of the

core committee and BOS members
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M.Sec. Part - — Microbiology

Proposed Revised Syllabus w.e.f. 2007-2008

P_P_CL'\ lmmunolu&\ ""d Mlcrt)hmlo{,\ in Health Science ~No. ofl ect. —]

The Immune System in Health and l)lxc.lsc 30

E P’d‘”"(‘lﬂ“‘\ of lnlulmux Discases 30
Unit 3 “L‘L_IQP'“CH(\ mn Hlothc rapeutics and l)mumsllcs 30

Unit 4 Clinical Rescarch and Development of Va rceines V i

|

|

|

|
-t ._A

, P“L"”' VE: Advances in Bmtcchnnlom

l nn 1) | Industral Hmtuhnol(m\

Unit 2 | A cricultural Hmuchnolm“ e e
U nit 3 | ny ll}‘l‘-l‘-_‘ALllldl BlQlkLhnoloL\ T T Ty

lxﬁn}_{ \mmql Bmltﬂ]nolou Nanoblolechnolouv & Rewulatmns 20 |
oo |

' Paper VII : Quality ! Management Systems in Microbiological
| Practices

Unit1 | QC.GMP.GLP, P.OA : Nature > & Interrelationship 20 !

,l nit 2 | Standard \[Llh()d\ otr_/\naI\ sis used in diverse industries =0
"Unit 3 | (Onl'Ol of organisms in L diverse environments 20 i
LL'nil 4 | Quality \Idnanenum Systems & Emerging approaches 20

1 Paper VII : Tools & Techniques in Microbiology

RY cnit 1) Tools & Techniques in Molecular Biologyv 20
| Unit 2 | Molecular tools in Microbial Community Analysis 20
" Unit 3 | Fundamentals of Experimental Design o T -
( Unit 1 | Data Analysis ) o -

e iach paper shall have four periods per week. Each period shall be of one hour
duration.

» Each practical shall be of four hours per week. Each period shall be o one hour
duration.

* Rescarch Project will be allotted eight periods per week.

* Resecarch Project must contain the following : Introduction. Review o7 Literature.

Materials and Methods. Results . Discussion and Bibliography (30-61 1otal pages)
¢ The research project will be presented in the form of a poster. which a1l be
adjudged by the examiners at the final University Practical Examinaton.
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Paper v

mmun ; . .
I Ology and Mlcrol)mlogy in Health Science

ni : The ‘o
Unit 1 : The Immune System In Health and Disease 30 lectures

1. Tolerance And /\umimmuml\' 6 1
stahlichiment A : ‘ctures
I Establishment and Mainter, @ e
ll > Svstemie \uh\innnll\ll \:'}‘)k.lmnu ol _I Olerance.( rean- Specific Autoimmune Diseases
I 3 l .\ll fence im licat 1¢ Discases, Anjma| Moadels for Autoimmune Diseases
- . Yoy Y \ .
4 l‘ro\\ ysed Mclchw;\'l“t the CD44 1 e, wy ~and TCR in Autoimmunity
LR i < N . TR N . . )
Diseas ]\' SRS for Induction of Autoimmunity. | reatment of Autoimmune
18Case .

. Transplantation Immu '
I nology 6 lectures

unologic Basis of Grafi Reteet: o oop: . an ‘ o
I h‘”” “.,]; ll( gic Basis of (l!allvl‘h_uuu)n.( linical Manifestations of Graft Rejection
- enerat immunosuppresive Cherapy Specific Immunosuppresive Therapy
Clinical Transplantation

Va1t u ra

I J

3 Immune Tolerance to Allogratts

3. Immune Response to Infectious Discases 6 lectures
3.1 Viral and Bacterial Infections, Parasitic and Fungal Diseases

+. AIDS and Other immunodeficiences ) 6 lectures
4.1 Primary Immunodeficiencies )

4

2 AIDS and Other Acquired or Second
. Cancer and the Immune System

-1 Cancer : Origin and Terminology

.2 Malignant Transformation of Cells
Tumors of the Immune System
Tumor Antigens

.3 Tumor Evasion of the Immune System
6 Cancer Immunotherapy

ary Immunodeficiencics

‘N

6 lectures

I ton

da L

N oty

Unit 2:Epidemiology of Infectious Diseases 36 lectures
L. Principles of Epidemiology 5 lectures

I.1 Epidemics - A continuing Threat. Terminology
1.2 Etiologic agents and their reservoir

I.53 Mechanisms of transmission

1.4 The susceptible population

I.5 Methods of epidemiology

1.6 Epidemiological typing

1.7 Breaking the chain - Control measures
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6 lectures

2. Surv cillance and Statistics in Epidemiology reE R
ance establishing

5 1 Types and methods of public healih and infectious discase surveill
surveillance system

5 2 Confidence intervals and hypothesis testing for a single population proportion
C on'xdunu intervals for the odds ratio and testing the odds ratio

3 E pulcmmln"lc.\l Issuces

3] Indian scenario - eg. Polio.Global travel and health considerations
> Nosocomial infections, Bioterrorism

3 Major fictors Affecting Emergence and Re-emergence of infectious discascs.
12 lectures

7 lectures

-
Js
-
RN

4. Advances in the Study of Infections of Curient Global Concern
4.1 Vira! infections: Influenza- Avian and Human, Hepatitis B & C. Dengue,
Haemorrhagic fever. Chikungunya, HIV, SARS ;
1.2 Dacterial Infections : Leptospirosis. Mycobacterial in [ections-nontuberculosis
infections. ilelicobacter

1.3 Mycoplasma. fungal and protozoal infections

Unit 3 —Develcpments in Biotherapeutics and Diagnostics 30 lectures
1. Experimental Systems 4 lectures
1.1 Experimental Animal Methods. Cell Culture Systems e.g. mammalian, insect. plant
2. Advances in Biotherapcutics 16 lectures
Gene Therapy, Stem cells, Monoclonal Antibodies, Therapeutic Proteins, RNA

Drug delivery systems

3. Diagnostic Methods

Advances in Molecular and Immunological Techniques

0 lectures

3.1

3.2 Microairays

3.2 Advances in Fluorescence Technology

4. Radio-Pharmaceuticals 1 lecture
Unit4 - Clinical Research and Developinent of Vaccines 30 lectures

. Clinica! Research 14 lectures

1
[.1 Introduction to Clinical Research
1.2 Good Chinical Practice Guidelines
1.3 Ethical Aspects of Clinical Research
1.4 Regulatory Requirements in Clinical Research
1.5 Clinical Research Methodologies and Management
1.6 Clinical Data Management and Statistics in Clinical Research
2. Development of Vaccines 8 lectures
2.1 Designing Vaccines for Active Immunization
2.2 Live, Attenuated Vaccines. Inactivated or Killed Vaccines . Subunit Vaccines.
C(mlll”'ut Vaccines.DNA Vaccines. Recombinant Vector Vaccines
3 Different delivery systems. Vectors and Adjuvants
3. Vaccines — Specific Examples 8 lectures
Avian Influenza. Tuberculosis. Polio. Malaria. HIV
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PRACTICALS

l. Electrophoresis of Proteins — Human Sepyy,

2. Assay ofAntibod_\-' lev

a)Gel Precipitation : Ouchlerlony‘
b)Immunoelectrophoresis.

c)Passive Haenmglutination.
dELISA. RIA. CIEp ( Demonstratiop, )

els -

S Method, Audin’s Method.

3. Collection of Hum

an Blood anq Sep
cells.

aration ofi\'lononuclcar Cells, counting viable

4. Phagocytosis — Assay. Bacterig and Yeast cels.

N

. Complement Fixation lest — Demonstration.

N

. isolation and Identiﬁcation of P
Faeces- Using Hicombi T,
Urine - Using Hicompb; ™
Hicrome UT] Agar Plate

athgens From, -

[ XLD MacConkey's Agar Plate
CLED MacConkey's Agar Plate

7. Study of Pathogens using Rapid [dentification Kits — any two
Use of Octo discs to check for MpDR of isolated pathogens
Recommended: Rapid UT] ABST Kiy HIMEDIA

8. Assignment on the current status of vaceines for an infec

tious disease of global/Indian
concern with varioys tactors involved and epidemiology.

9. Work experience In a clinjcal pathology lab as an observer for the tenure of one
week with a certificate to that effect duly signed by the concerned authority/pathologist.
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I8 Recombinant DNA - Watson. Gilman. Witkow ski & Zoller

2" Ed. Scientific American Books

=~ Lo

19.Molecular Biotechnology : Principles and Aplications of Recombinant DMA Giick
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Paper V1

Advaiices in Biotechnology

Unit-1:-Industrial Biotcchnology 10 lectures

1. S)'ntllr?si.s of commercial products by recombinant inicroorganisms 12 lectures
1.1 Restriction endonucleases

1.2 Small biological molecules-synthesis of L-Ascorbic acid

1.3 Micr.ol.wia-l synthesis-lndigo. amino acids. removal of lipids

1.4 Antibiotics-cloning antibiotic biosynthetic genes. synthesis of novel antibiotics

].3_ l.;nstunccrmg of polytetide antibiotics. Improving antibiotic production, peptide
antibiotic.

1.6 Blopqll11ers:-hngm.eering of microcreanism tor xanthum gum production

1.7 Isolation of melanine biosynthesis cenes

1.8 Synthesis of an animal adhesive biopolmer in microbial cells

1.9 Microbial synthesis of rubber

1.10 Microbial production of polvhydroxvalkanotes.

- Enzyme technology: 10 lectures
Introduction, Extremozym s, Nontaditional enzymes. Immobilized enzyme

Uses of enzymes in solution and immobilized ex;z_vmes

Enzyme reactors. Biosensors. synzymes. Bi & Polyfunctional enzymes

4 Safety and regulating aspects, Allergy. activated related toxicity and residual
microbial activity

.

b 19 10 10 W
E O US I G

3. Proteiu engineering: 3 lectures
Adding disulphide bonds. changing aspargine to other amino acids. reducing the number
of free sulthydryl residues. Increasing enz: matic activity. Modifving metal cofactor
requirements. Decreasing protease sensitivity, Modifying protein specificity, Increasing
enzyme stability & speciticity. Altering multiple properties

4. Flux control Analysis:-Basic principles & Industrial Applications. 5 lectures
4.1 introduction traditional verses madern concepts
4.2 Flux control analysis:-basic principles-The flux control coefficient. The summation

theorem

4.3 LClasticites, the connectivity theorem response coefficient

4.4 Effect of isocitrate dehydrogenase (ICDH) & isocitrate Ivase (ICL) on the partition
of carbon flux at the junction of isocitrate during growth of E.coli on acetate -a case

study. The model.
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Unit-2 Agricultural Biotechnology
30 lectures
1. Genetic engineering of plant
f rcporter he i t

Il)i;“[tjssjszlgtigl1l‘g?uizlgflgigzlr]:lf?g?s X ptlant cells. Manipulation of gene expreislieocnti;es
Co moter . S

RNA targeted foreign DNA to the chlorgpelitt;ﬁzt;i alteration in plant DNA &

1.2 Production of marker free transgenic plant-p '

DNA & chloroplast DN A

1.3 Plant gene cloning by transposons

1.4 Ad

€moving marker genes from nuclear

abidopsis as a model oreanisym for . - _
gansm for molecylap genetics of plants

2. Genetic engineering of plants-Applicationq
2.1 Development of Insect, pathogen g
& senescence tolerant plants—Oxidativ
2.2 Genetic manipulation of flower
content-amino acids .lipids .ron &
2.3 ificati |
2.3 Modificat on of fgod plan‘t taste & Appearance, Preventing discoiouration. Sweetness
and staich, Modification of oj] & seed protein (Golden rice)

2:4 Plants as BloreaC[ors_A"tibOdies- polymers. foreign protein in plants.

2.5 Edlble vaccines, Plant ylcld-increasing iron content ,altering lignin content &
Increasing oxygen content.

14 lectures
1d herbicide resistant plant. Development of stress
Ve siress. salt stress, fruit ripening & flower wiltinz.
Pigmentation, Modification of plant nutritional
Vitamins

3. Plant growth promotion bacteria 8 lectures
3.1 Nitrogen ﬁxation-nitrogenase. composition of nitrogenase. genetic enginieering of the
nitrogenase gene cluster - - N

3.2 Glycogen synthase mutants -engineering oxygen ievels

3.3 Hydros’.enase—Hydrogen metabolism & genetic engineering of hydrogenase genes.
3.4 Nodulation-Competition among nodulating organisms,genetic engineering of
nodulation genes

3.5 Growth promotion by free living bacteria- decreasing plant siress.

3.6 Biocontirol of pathogens-Siderophores. antibiotics, Enzymes. [ce nucleation &
antifreeze proteins, Ethylene & root colonization.

Unit:-3 Environmental Biotechnology 30 lectures

1. Environmental monitoring 8 lectures
LI Introduction. sampling. physical. chemical and biological analysis, recombinant DN A
technology

1.2 Determination of biodegradable organic material

[.3 Monitoring pollution, Bioindicators. Biomarkers, Toxicity testing using biological
material, Biosensors.

2. Microbial Insecticides 4 lectures
2.1 Insecticide toxin-B.thuringiensis. action isolation, use & engineering.
2.2 Genetjc engineering of improved biocontrol. bacullovirus as bio-control agents.

[
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3.Bioremediation

3.1 Introduction, syuthetic & petrochem; 10 lectures
; €mic :

3.2 Bioremediation strategies, Biore al compounds, Inorganic wastes

mediation techniques in situ & ex situ

on of hydrocarbon of hydrocarbon. metals .gas. Zve

in paper and pulp industries, heavy metals and xenobiotics

4. Bioenergy from wastes

Biomass for energy production, ethanoi methano] & hydrogen production 4 leczores

5.Vermicomposting

Biofertilizers .bioplastics- Biopo] & Biolac dlec_res

Unit-4:Animal Biotechnology, Nanobiotechnology & Regulations

0 lectur=:

A M « M
1. Animal biotechnology 12 1ectres
1.1 Transgenic mice-Methodology-Retrov
method.Engineered embryonic stem cell n
recombinant systems.transgenesis w
1.2 Transgenic mice- Applications
Transgenic models for Alzeimer disease.usine tran
control of cell death. )
1.3 Cloning live stock:-cloning by nuciear transfer (ransgenic
cattle.sheep.goats,pigs.rabbits,birds & {ish.
|.4 Generation of agriculturally imiportant animals-Animal recombinant bot :ne grow-
hormone. production of pharamaceutical products in transgenic animals, Proection -
farm animals by transgene expression of viral coat proteins.

iral vector method. DNA microinizction
iethod,Genetic modification with cre-10%z2
ith high capacity vectors.

sgene mice as test systers.condit

2. Nanobiotechnology Tlecm2s

2.1 Introduction. synthesis of nanomatenals-Biological methods-introdutios <vnthe
microorganism and plant extracts.use of protiens & templates like DNA.

2.2 Properties of Nanomaterials & analvsis techniques.Mechanical structur: meltir .
nanoparticles. lectrical conducuvity.opuical properties.magnetic properties

2.3 Application-Medical field & environment

2.4 Synthetic biology-Introduction

1 Introduction —-Definition, History, Objectives
3.2 Risk assessment-Risk regulation.containment.Biosafety during industriz
production.national & international guidelines & regulations
3.3 Intellectual property right (IPR) & protection(IPP)

3. BiOSﬂfety 11 leor 22

DY)
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3.4 R'e g}llam}gpthzl::e(;)Ifblou,:dmo1_08)/-Recombinant DNA techniques regulation
Regu.attlon _o Il)O(l)‘b nt on ingredients-chymosin, Trptophan & bovine
somatotropin.Leliberate release of GMOS-Ice mi ) .

: 1inus p.sy i ests of other
GMOS,contraversy about GMOS, p.syringe,open field ¢
3.5 Human Gene' th.erapy'Devel?Pmem of a policy for somatic cell gene
therapy.Accumuiation of defective genes in future generation.Human Germ line gene
therapy.Human cloning
3.6 Patenting biotecnology inveln_ioxls:-Patenting, patenting in different countries,
patenting DNA sequenses, Patenting multicelluler organism & fundamental research.

Practicals

_Extraction and purification of bacterial enzyme active at high temperature.

_Study of specific activity of thermostable. alkak:-stabie protease/amylase/lipase.
_Immobilization of the above enzyme and study of their activity.

_ Addition or reduction of disulfide bonds of an enzyme and study of 1ts activity.
_Demonstration: Automation in fermentation.

[solation of nitrogen fixing non-symbiotic organisms and studying nitrogenase activity.
Bioremediation of etfluent from textile industries (Isolation of organisms, reduction in
BOD. COD. pH. TSS, MLSS etc.)

8. Biosorption of metal ions (Hg/P®/Ni/CR ™) by microorganisms.

9. Curing of plasmid and isolation of plasmid from organisms in 8.

10. Assignment on regulation acts. IPR related to GMO. Recombinant DNA and human

~N N R L —

cloning.
11. Group experiment: Vermicomposting (Group cf 1-5)

12, Visit to research institute or industry — Report of the visit.
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Paper Vi

Quali ty Management Systems Iy Miciob

:r\'ﬁn—:n ‘ - ~
WAUI U ZEC i B 4 208l

Unit 1- QC, GMP, GLP, QA

1. Nature & Interrelationship

1.1 Quum}’ Control: Basic coticept (Process Illdubil'_\.‘ & Testine Lalisy Z iclivion

(2 GMP: Basic Pﬂnclple's- Personnel, Premices. Eouinment. Praduciion. Vendnr & 4640020
Documentation, (Raw matciial to vroduct) : S Louie

1 3 QA: Basic Principles- QA in sterile producrs. non stesiie Prodiucts. vacemss, food 3 feciures

i 4 Standard Operating Procedures (Raw Material to product) & Procedt
1.5 Validation of processes, equipments, personiel 3 iceitres
1.6 Statistical Process Control - Problem solving techniques: {Pareto . Control chart. Couge

. et Fapde ~rlaariis
ues for testing Inbs{03)

effect, Scatter diagram) 3 fectures
1.7GLP . 3 Tecnireg

Unit 2 —Standard Methods of Analysis used in diverse industries 30 locivies

1.1 Principles of steriiization and disinfection with evaluation of officacy of tt
Methods of Sterilization & disinfection, Evaluating etiicacy of sieiihizaiion and dixinicciion
Testing of antibacterials, "antifungal agents 2 looturos
1.2 Fvaluation of Environmenlal parameters: 3 feciures
i).A.if quaﬁ’:}"
ii)Water quality- APHA mcthod, (For washing & cicaning, PIocess Weolsss and ¢y ciflucsii
Tests for enumeration of indicator organisms coliinrms, Clostridia, Faeeal slrepioeans:s
MPN, Membrane filtration; Pathogens in wale

.....

1C Tl

L3 Sampling & Identification of methods” (cehniques for microbiolosical analysis of Ruw st Lo
mediates and Finished products in diverse indusiies
mated Metheds of identification and enumeration of organisms 5 lectures
2.1 Darry Industry (European Commission, US standards) 4 feciuics
Microbiological analysis of Milk and related products (Cream. milk powder. condensed miti:
Cheese, Butter and other fermented milk products)
Microbial content determination from raw. pasteurized milk, sterife mitk,  defernination ot
coliforms, Phosphatase test, MDRT., Menitoring microbial load from dairy cquipracnt
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' (Fresh and processed)

5 ood Industy (Fresh at

22 ‘{’;‘Z‘;ﬁabxes, fruits, Animal products (Meat& Poultry), Bagery, beverages
& characterizatior: of organisins using chemical, biological and physical methods

4 lectures

4 lcctures

ction .
¢ pi\):n: a & Cosmetic Industry
23 erilty testing for products, Vitamin assays, antibiotic assays

Textiie Industry . 2 Jeetyre
24 M\ﬁng of bioburden of textiles gslies

Tes
Unit3- Control of Organisms in diverse environments 30 1 echived
1 Survival sirategies of Microorganisms 5 lechures

1.2 Microbial response t.e adverse conditions (aw, pH, temp, O2, ) antagonism, adhosics,

piosurfactants, chemotaxis, LPS, strsss protens. siderophores, prgments. r:c‘;muor: resisiance
L 9 Jectures

1.3 Problem organisms in diverse environmenis: Vibrio, Yersinia, Campvlobacter, Listoria

Salmonella. Shigella, Staphylococcus 7 lectiras
1.4 Emerging technologies  of  food Preservation:  chemicals,  iadiaiion, lissiied
aimospheres. biocontral agents, a lectures

Unit +- Quality Management Systeins & emerging approaches 30 Leocio.o-

1.1 Definition of Quality and various concepts

1.2 Quahty Management Systems & ISO Series ¢ standards
1.3 Regulatory bodies and Industrv

1.4 FDA and Pharmacopias

1.3 HACCP

1.6 Decumentation

I.7Assessment and Qualiity Audits

1.8 Introduction to Quality Circles. Raizen, JIT. Six Slgite

(3 Scanned with OKEN Scanner



The practical findings. to be COnnected to theoretlcal concepts, comphanccs and

asst‘.'ssmellt«s
The nractical findings to be used to moritor Q(‘ validate equipments and prﬂce:::ses;

l)cmndal dization of the standard Plate count technique arid check its reliability
if) Monitornng Air Quality of your lab and reporting on its suitability for ageptic worl with
1dcnnﬁcauon of the source of contamination and remedial measdics 10 PLovn

contamination.
)Vahdanon studies for laboratory equipments e.g, functioning of the autociavs, GChuic

theqmouneter, Incubator, Balance ‘
jv)Water analysis ( used for cleaning or rinsing, as an mgrcdr—nt, as an effluent) using A'TIA

Method _ _
v)Evaluation of effectrveness of antimicrobial prescrvatives

Techniques used in diverse Industries

vi)Dairy Industry
Milk platform tests, Phosphatase test, Total count Viable count and internretaiian Vo

prescribed ISI standards

vii)Food Industry

Defermination of the microbial load of a vegetable preparation ‘MMilk preparatien’ egg cury
Ie-cream of a flight kitchen and present a repozt on the satety of ihe prepacation dndet i
HACCP plan

Vil Pharma &cosmietic Industry

Stertlity (¢sting of pharmaceutical products (Pharmacopia)

ix)Textile Industry

Determination of bio-burden of textiles
Assessmont of Antibacterial finishes on textile materials using AATCC-100-2004 micthad
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Paper VIiI

Teols and Techniques in Microbiclogy

Unit I- Tools and Techniques in Molecular Microbiology 30 lectures

1.1 Cloning Vectors : Basic Biology of Plasmid and Phage vectors,lamda and

M 13 and other high capacity vectors 3’ lectures
1.2 Enzymes used in Molecular cloning :Restriction and DNA methylation
enzymes. DNA and RNA polymerases. ligases. reverse transcriptase,
kinases.phosphatases,nucjeases. i 3 [éclures
1.3 C01.1srucFion and screening of Genomic library: :Isolation of genomic DNA.
Restriction digestion in PFGE, Cloning in high cabacilv vectors. Screening by
southern hybridization. Preparation of probeg by end la'beling. nick translakiiortl and
random selection,Chromosome walking and arr‘ayina of librz;ry clone 6 iectures
1.4 SAGE: A microassay for serial analysis of gencgexpression . Introduction,
Tissue samplmg and mRNA isolauion. First and second strand synthesis, Linkers
design, Preparation and ligation, Ditags formation, PCR amplification, Ditag
isolation, Concatenation and cloning of concatzmers. Data analysis 6 lectures
[.5 Analysis of gene expression by two dimensional gel electrophoresis :
Introduction, Basic methods for running 2D gels, Special techniques for detection
of differential gene expression. Pattern analysis and spot assignimient, Some basic
troubleshooiing 6 lectures
[.6 Proteome Research : Methods for protein characterization- Introduction.
Cleanliness, Western blotting. Edman protein microsequencing. amino acid
composition, Proteinase cleavage. samiple concentration. clean-up and preparation
for mass spectrometry, Mass spectrometry 6 lectures

Unit 2: Molecular tools in Microbial Community Analysis
30 lectures

[.1 Denaturing Gradient Gei Elecrophoresis(DGGE): Theory and concept.

Advantages and disadvantages 4 lectures
.2 RFLP analysis : Theory and concept. Whole genomes. PCR sequences. Pulse
ficld Gel Electrophoresis. Advantages and disadvantages of RELP analysis

10 lectures
[.3 Genetic stains : Polygenic stains using FISH. Chromosome painting and in
situ reverse transcription 4 lectures
I.4 PCR: Basic steps, PCR detection of specific genes. RT-PCR, ICC-PCR,
Multiplex and semi-nested PCR, PCR fingerprinting. Advantages and

disadvantages 12 lectures
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Unit3: Fundamentals of Experimental Design 30 lectures

1.1 Types of investigations : Observations| i i v
and correlational study al and experimental, M;irl'lpl:ld“‘ ¢
1.2 Aim, (?bjective and Hypothesis cc3|;‘r;;urﬁ
1.3 Sampling : Need for sampling, Types of sampling, Making inferences

from samples
8 lectures

1.4 Variables : Nominal, ordinal, discontinuous, continuous, derived
5 lectures

1.5 Population : Ecological and statistic isti ion i
al, statistic
o alory al population ;nl ;l;?ures
2.1 Experimental Design : Strengths and weaknesses in Experimental Design.

Dealing with bias and other design issues, Different Experimental Designs
o 8 lecturcs

P ctady: ra
2.2 Importance of pilot study and preliminary data, Recording data
3 lectures

3. Research and law
2 lectures

nit 4 : Data Analysi
Uni ySis 30 lectures

1.1 Experimental data processing and presentation 2 lectures
. . . . . . . = S
l.l.(; tPlO(f(iSSlﬂg operations. Pl‘oblems In processing, Elements of analysis i~
ata processing. Softwarcs for data processing 4 lectures
. - - - b :
1.1.2DData plgsentanon : Principles. uses and techniques 2 lectures
21 Data mining: Introduction. Maior nucleotides. protein and gene ‘
e,.pre_ss.on databas_es, DNA and protein data analysis ) 8 lectures
Protein structure hierarchy 81 J :
; : \ | ectures
4. Biomolecular structure and modelling : Computational challenge, Protei:

o :
folaing, Practical applications
g § 6 lectures

OS]
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Practicals:

* Demonstration of : 1. Preparation of Genomic DNA from E.coli/ yeast

2. Construction of primers of gene of interest

3. Amplification of the gene by PCR

4. Cloning of the gene with suitable vectors and check

over expression of the protein

e Use of Internet for data mining
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M.Sc. PART

—II_MICROBIQOLOGY

ANNUAL PRACTICAL EXAMINATION ASSESSMENT PATTERN

PARTICULARS PRACTICAL |

PRACTICAL 2 RESEARCII

PROJECT

I

Major problem 35 marks 35 marks
(Paper VII and VIl

; (Paper v ang V)

Internal *Published pPaper
Assessment resentation

(ISmarks)

*Published paper
presentation

(1Smarks)
Total marks 50 MARKS 50 MARKS 100 MARKS

GRAND TOTAL 200 MARKS

|

* The Published Research Paper presentations should be on recent iopics ( jast <
years) from any two of the theory Papers V to VI The presentations wil] ne
assessed by recognized postgraduate tcachers of the respective college and 1o
marks for the same wil] be submitted to the external examiners at the time of -
University  Practical Examination. In subsequent attempts . the marks of

candidate must be re-submitted by the H.O.[3.

~
=Y
~
=
~

of the respective college to 1t
examiner at the corresponding exam centre.

* The candidate is required to submit 4 duly certitied journal at the time of e
practical examination. The candidate will not be permitted to appear for ---
practical examination without g duly certified journa;.

ANNUAL THEORY EXAMINATION ASSESSMENT PATTERN

L. Every Paper will have five questions of 15 marks each.

2. Duration of each paper will be three hours.

3.

Four questions will be based on each of the four units in the paper. There shall be
‘hternal choice as per UGC guidelines.

- Fifth question will comprise of questions based o all four units.
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