UNIVERSITY OF MUMBAI -
No.UG/137 of 2009 .

CIRCULAR: -

reference is invited 1 .

B ébc: degree 0013 mvited to the Ordinances, Regulations and syllabi relating to
the B. Gl 30 I8¢ under the reviged pattern vide Pamphlet No.141 and to this
office 3rcud ar No, UG/ 1 12 of 2004, dated 19" March. 2004 and the Principals of
the affiliated Colleges ip Science are hereby informe { that the recommendation
made by the Board of Styg; y informed tha

, es in Microbiology at its meeting held on 12" January,
2009 has been accepted by the AcademichOuncil at its meeting held on 13

February, 200t9t vide item No.4.18 and that, in accordance therewith, the syllabus
and paper pattern (Theory apd Practicals) of the S.Y.B.Sc. in the subject of

Microbiqlogy has b'een revised as per Appendix and that the same has beet
brought into force with cffect from the academic year 2009-2010.

MBAI-400 03 :
%U _2 ' PRIN. K. VENKATARAMANI
5" May, 20097 REGISTRAR
To, _
The Principals of the affiliated colleges in Science. -
A.C./4.18/13.02.2009
sesfesieedeofor ok sk fokok &
No. UG/137-A of 2009, MUMBAI-400 032 - 5™ May, 2009

Copy forwarded with compliments for information to :
1) The Dean, Faculty of Science.
2) The Chairperson, Board of Studies in Microbiplogy.
3) The Controller of Examinations.
4) The Co-ordinator, University Computerization Center.
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DEPUTY REGISTRAR \
(U.G./P.G.Section) ¥ ~
/ N\

Copy to : A

&

-

The Director, Board of College and University Development, the Deputy Registrar (Bligibility
and Migration Section), the Director of Students Welfare, the Personal Assistants to the Vice-Chancellar,
the Pro-Vice-Chancellor, the Registrar and the Assistant Registrar, Administrative, Ratnagiri for

information.

The controller of examinations (10 copies), the Finance and Accounts officer (2 copies), Recorc
Section (5 copies), Publications Section (5 copies) ﬂ?e‘DepRtfyfRengtm’ Enroliment, Eligibility anc
Migration Section (3 copies), the Deputy Registrar, Statistical, Affiliation Section (2 copies), the Director
Institute of Distance Education, (10 copies) the Director University Computer Center (IDE Building)
Vidyanagari, (2 copies) the Deputy Registrar (Special Cell), the Deputy Registrar, (PRO). The Assistan
Registrar, Academic Authorities Unit (2 copies) and the Assistant Registrar, Executive Authorities Uni
{2 copies). They are requested to treat this as action taken report on the concerned resolution adopted b

the Academic Council referred to in the above Circular and that no Separate Action Taken Report will b

sent in this connection. The Assistm‘lt Rfsl . Conghibpenh Colleg?.s Ux;l"it 2 copies), BHC'T (1 copy). th
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REVISED SYLLABUS FOR S.Y.B.Sc. MICROBIOLOGY
w.ed. 2009-2010

< . C J rrs
pAPER 13 CONCEPTSIN IMMUNOLOGY AND GENETICS

NIT 13 IMMUNOLOGY (15)

L
1) INNATE INMUNITY (07)
l) Overview of host resistance
“) Non-specific Host resistance
) Natural host resistance- age, stress, dict ctc. ’
1) Physical and Mechanical barriers —  sKin, mucous
h membrane .
v) RCSDil'ulory system, gastrointcstinnl tract, gcnito—urmury
lract, eyes .
Vi) - Chemical barriers — basic proteins, bacteriocins, b-lysins

and other polypeptides.

2) IMMUNE SYSTEM (08)

1) Cells, Tissues and Organs of the immune system

i) Cells of Immune system- Lymphoid cells, mononuclear
cells, granulocytes, mast cells, dendritic cells

i) Organs and, tissues of the immune system- Primary and

_ secondary [ymphoid organs / tissues

1v) Inflammation, fever, phagocytosis

v)  Natural killer cells

vi) Molecular defense- Cytokines, integrated host defense,

immuno-compromised host.
UNIT 2: IMMUNOLOGY : (15)

1) ANTIGENS (07)

1) Immunogenicity versus antigenicity
i) Factors that influence immunogenicity — foreignness,

molecular size, chemical composition, heterogenicity,
ability to be processed and presented, contribution of the
biological system to immunogenicity- genotype of the

recipient, animal, immunogen dosage, route of
administration and adjuvants

111) Epitopes / antigen determinants

1v) Haptens and antigenicity

V) Immunogenicity of some natural substances — native
clobular proteins, polysaccharides, lipids, nucleic acids

vi) Types of antigens- heterophile antigens, isophile antigens,

sequestered antigens, super antigens, bacterial and viral

antigens.
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2) IM ;
MUN()(-L()HU!,INS (08)

UNIT 3 : MEDICAL- VIRULENCE (1
< < (15)

1) HOST- PARASITE
ARASITE INTERACTION ( Attachment and P

3) CLINI

4)

1)
i)

iii)

V)

Immunogp .
1111!1\|::::::::::::::;!m_ basic and fine structure
Antigen > dclc:-:: fli.isscs and l)iﬂl();[i(?:ll :lctivi.lics '
allotypes, idiof ll‘n.dnls on  immunoglobulins- iSOty pess
Im ' ypes

munoglobulin receptors

cnctration)

Koch’s and River’s po

2) MIC iver’s postulates  (01)
ROBIAL VIRULENCE FACTORS (00)

kinase, coagulase

ﬂ. Ell r g .
zymes: hyaluronidase, collagenasc. strepto

b.

d.

¢

&0 o

E.‘(Qtoxins . ria, tetanus, botulinum
toxin, enterotoxin |
Endotoxins structure and function
endotoxin ,
Virulent organism
Measuring virulence LD
CAL INFECTIONINT
Establishment, spread and
Pattern of infection

Signs and symptoms

Portal of exit, persistence of microorganisms and pathol

conditions
OouUS DISEASES (04)

cytolytic toxins, diphthe
Limulus assay for

s - salmonella spp, and its virulence factors

50
HE HOST (04)
pathological effects

ogical

EPIDEMIOLOGY OF INFECTI

a.

b.
C.
d

TTER o

gical terminology
ncy — The epidemiologist’s tools

Epidemiology-
nfectious disease In a

Epidemiolo
Measuring freque
Infectious disease
Recognition of an 1
epidemic

Virulence and the mode of transmission
Emerging and reemerging infectious diseases and pathogens
Control of epidemics
Nosocomial infections
Global travel and health considerattons

population in an
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UNIT 4 : GENETICS (15,

] nl
) MESIDELIAN GENET[CS 1 (02)
ailc;llet.lc tcrminology, Gametes, Cross, zygote, gene, locus.
i es, BChotype, phenotype 4

2) GENETIC

: Mcndcl’s CX
“l) Mcndclss

lndcpcndcnt

Perimental design .
Principle  of Segregation,  Principles  of
Assortment
N ICNTIFORMA1‘ION (13)
if) Proc(:{ and its function Central Dogma of life _
ryotic, Structure of DNA, Double helix, different
forms of DNA structure, important features of DNA

gtmc:ture, hybridization of nucleic acids, Circularity.
upercoiling, topoisomerases. Basic proteins in bacterial
chromosome

11 . '

) Genetic clements: The chromosome, Non-chromosomal
genetic  elements, viruses and plasmids, transposable
elements

UNIT 5 : GENETICS : (15,

1) CHROMOSOME STRUCTURE OF EUCARYOTIC
CELL (10)

1) Physical properties, concept of linkage groups, Linearity of
B the chromosome

1) Chromatin structure, euchromatin, heterochromatin

1) Role of histones and non-histone proteins

1v) Structure of condensed chromatin

V) Nucleosomes, centromere, kinetochores, telomeres

Vi) Differences in the chromosomal structure of prokaryotic.
eucaryotic cells and viruses.
2) GENETIC CODE (05)

1) Historical perspective

i) Features of the genetic code, Triplet nature, degeneracy,
universality, non-overlapping, comma less, wobble
hypothesis etc.

i11) Exceptions to code — list different codes and variations

UNIT 6 : TAXONOMY (15)

1)
if)
iii)

iv)

Species : The Units of Classification, Characterization of Species.
The Naming of Species,

The Problems of Taxonomic Arrangement : The phylogenetic
Approach to Taxonomy, Numerical taxonomy

New Approach to Bacterial Taxonomy : DNA composition,
Nucleic acid hybridization, Tm, N.A Sequencing, RNA
fingerprinting and sequencing, Ribotyping, Fatty Acid Analyses,
Bergey’s Manual
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1 2 .
PAPERILMICROR ], BIO HRMg
T . ~LMIESTRY
UNIT 1: CHEMICAL BASIS Or Lirg (15)

: (.'cllullur foundations - cells as the structural and
lunctional units. Cellular dimensions are limited by
OxXyeen diffusion. cytoplasm is highly dynamic,
c‘cll.\' build  supramolecular  structures. Chemical
loundations — Compounds of carbon and functional
Eroups, macromolecules as major constituents of

.Cc!ls‘ Three dimensional structure — configuration
and conformation. Dynamic Steady state of living
cell, never at equilibrium with the surrounding,

transformation of cnergy and matter from the
- surrounding.
1 B s - -
) Fypes bonds and their importance- clectrovalence,

covalent bond, ester, phosphodiester, thiocster.
peplide, glycosidic bends. Water- structure and

Interaction with solute.

111) Carbohydrate- monosaccharides, oligosaccharidcs

_ and polysaccharides- definition and biological role.

1Iv)  Lipids- definition and biological importance
(special ~reference to cell membranc) and
classification '

v) Amino acids, Peptides and proteins — Physical and
chemical properties. Proteins — three dimensional
structure. Complementary interactions between

roteins and ligands.
UNIT 2 : TRANSCRIPTION, TRAII)\ISLATION (éls; 5

1. RNA SYNTHESIS (07)

) RNA Metabolism — DNA dependent synthesis of
RNA- RNA polymerase, Promoters, Regulation of
transcription at various levels,

11) Specific sequences signal termination of RNA
synthesis

iii) RNA polymerases in eucaryotic cells.

1v) Protein factors required for RNA polymerase 11

V) Inhibition of DNA dependent RNA polymerase

vi) RNA dependent synthesis of RNA

2. PROTEIN SYNTHESIS (08)

1} Stages of Protein synthesis

i) Activation of amino acids

i) Initiation

it) Elongation

iv) Termination and Release

V) Folding and posttranslational
processing
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3:ESTIMAT
UNIT ST ”\]:‘\1 ION Or Bl()f\]()[ . » I
L ESTIMATION (a1 LCULES & BIOSTATISTICS (15)
A) Macromolee N OF BIOMOLECULES (10)
B) Mecthods L_u‘”‘"' composition of a Microbial Cell
Carl VAS of Elemental Analysis -
N"lll Ly SIvke's method
Hrooe . : .
,,1]0!:‘;:”“‘.\ Microkjelhdahl Method
) l?sliﬁl]-u(i‘m“s'h'\-' FFiske- Subbarow Method
l;s“_ln"“.un nl‘( arbohydrates by Phenol and Anthrone Method
l‘)cwm‘i(:”” kjf‘]{cducing Sugars by DNSA Method
D) Estins il ol ‘_\Ugfll‘s by Aniline-phthalate method
F;lin "”_'““ 01‘ Proteins by Biuret Method
) L:\u 1:]90“ of -‘}ll.lilm acids by Ninhydrin Method
= E'- ‘au{on of Lipids by Soxhlet Method
0 r.\l_lacuon of Nucleic acids
> be[llllfltlo‘ll of Nucleic acids by DPA and Orcinol Method
2, OS'I ATISTICS (05)
1) Introduction to Biostatistics
1) Sample and Population
111) Data presentation- Dot diagram, Bar Diagram. Histogram,

frequency curve.
Central Tendency — Mean, Median, Mode SummAton

1v)
notations
V) Standard Deviation, Variance, Q-Test, t-test and F test
UNIT 4 : THERMODYNAMICS (15)
) Scope of Thermodynamics

Concept of Free energy, Enthalpy. Delta G. Standard
Free Energy change of reaction, entropy
b. First and Second Law of Thermodynamics

Open and Closed System
Structure and Properties of ATP. Standard free energy

change of hydrolysis of ATP, and other high energy

a.

o

compounds.
e. Energy  yielding Mechanisms:

Respiration and Photosynthesis
f. Biological oxidation — reduction reactions

Fermentation,

UNIT 5 : INTRODUCTION TO METABOLISM (13)
Metabolism : Catabolism, Anabolism and link between the two.

i

ii)) Concept of biochemical pathways -precursor, intermediate and end
product : :

ii1) Constitutive & Inducible pathways

iv) Types of Biochemical Pathways Linear, Branched and
Cyclic.(EMP, TCA as examples)

V) Amphibolic and Anaplerotic reactions. Glyoxyllate bypass.

vi) Pool of Basic building blocks ATP and reducing power.
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UNIT 6 : ENZYMOLOGY (15

. d

1) asic Concepts- apoenzyme, holoenzyme, prosthetic group an
3 Cofactors. Allosteric enzymes.
1) Classification of enzymes. d lot.
1) Michaelis — Mentop Equation — Derivation, LB equation and p H.
v) Effect of Enzyme concentration, Substrate concentration, P

Imecra(ure on Enzyme activit y
v) Multi-substrate Rne?(t:tlons — }(’)rdered Random and Pingpong

reactlon

vi) Inhibitors of Enzyme : Reversible and Irreversible. Competl'fl\’e

~ Non- -Competitive and Up- -competitive inhibition and
Vi) Koshland —Nemethy and Filmer Model, Monod, Wyman

Changux Model.
V1) Principles of €nzyme purification.
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PAPER HI: APPLIED MICROBI(, o0oGY

UNIT 1 : INSTRUMENT AT .
L ATION : plE METER, ELECTROPHORESIS,
COLORIMETER (15) PH METER, ELECTROPH
n‘\)l‘ll i\‘l':l‘li“l{ : (04)
A) The standard hydrogen electrode. l(c!t;rcilcc
clectrode,  glass electrode, Mcasurement of pH

B) COLORIM ETER : (04)

Princple: Working of Colorimctcr,‘Bccr-s I

Beer and Lamberts Law. Applications of
Y g g colorimetry in Biological Science

S) ELECT ROPHORESIS (07)

] ) . ‘. R :

! l nm-lplc‘. Fypes and Instrumentation - inti

i) Applications in Separation ol Protein, Nucleic acid, fingerprintinit,

and sequencing,

aw,

UNET' 2 : FERMENTATION TECHNOLOGY (15)

l) Screening- Primary and secondary
ll) Fermentation Media
Ell) Preparation of Inoculum .
V) Types of Fermentations — Acrobic, Anaerobic. Surface,
Submerged, Batch, Continuous and Solid State.
V) Fermenter Design.
UNIT 3 : FOOD MICROBIOLOGY (15
1) Scope of Food Microbiology and role of Microbiologist in Food Industry
11) General Principles of Spoilage and Contamination of Food
1i1) General principles of Preservation of Food.

UNIT4:INSTRUMENTATION:CHROMATOGRAPHY, CENTRIFUGATION (15)

A) CHROMATOGRAPHY- (10)
1) General Principles
1) Paper Chromatography, Thin Layer Chromatography
111) GLC and HPLC
iv) Absorption Chromatography
V) lon Exchange Chromatography
vi) Gel Filtration Chromatography
vii)  Affinity Chromatography
L) CENTRIFUGATION: (05)
1) Preparative Centrifuge and its Applications
ii) Analytical Centrifuge and its Applications
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UNITS : l).'\IR\’ MI(TR()IH()I OGy
1) I\*licmhi;ll Flor
) and ¢
1) Milk |
1)

(15)

b e lora. Their sources
Lol Milk, Normal and abnormal flora. Their s
Mges induced by them,

dorne Pathopens ‘

rocessing ang au(zﬂvsix of Milk. Grading of Milk. FIAIOnTH (5

Jye reduction test, DMC, SPC, LPC Thermoduric count,

Psychrophilic count, Pasteurization HTLT, LTHT and Phosphatase

~ Test -

“) Shelf Life, packaging, Storage and Distribution

1) Milk Products - Preparation of Powder and Sweetened condensed
Milk, Butter Cheese (Types and Production of Cheddar ang
Cottage), Yogurt (Types and production). Other milk products an
1amMes of orpanismg associated with them

UNIT 6 : MICROB]IAL, BIOTEC

HNOLOGY (15) . _

i) Introduction _ Biotechnolog_v as an Interdisciplinary science,
Biosafety.

i) Energy and biotechnology _ Biofuel, source of biomass, ethanol
and methane from biomass, hydic.en production, ‘ -

1ii) Biotechnology and Health care — Use of probes in -dlseas'e
diagnosis and use of monoclonal antibodies in disease diagnosis
and treatment.

iv) Biofertilize . Biopesticide and vermicomposting,

V) Biolcaching, Biosensors and Biochips
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PRACTICAL |

l‘ P‘}‘I‘“{'i\linn of I and O antigens

Y ‘hlnsm and Meiosiy . .

3. Extraction OFDNA from onjon and £ coli (plasmid DNA. Mini
prep)

“_1- lSplmion and Identification of microorganism from soil

J. l\fnulcngc factors — Enzymes — Streptokinase, Coagulase,
molysin, lecithinase. ©hagocytosis

0. Use of selective and ciiffc?cn?ial solid media : SIBA, XLD,
I\'IzlcConkey’s s SMA. CLED, TCBS Hoyle’s tellurite agar

7. Use of Biochemical media for identification of pathogens-
Oxidase, PPA, TSI, Bile soiubility, Optochin, Bacitracin,

8. Pvocin typing, )

9. Assignments - Epidemiaology- Tuberculosis, AIDS, Malaria,
Campylobacter, Legionella infections. Listeria.

10. Problems oy Mendelian Genetics.

PRACTICAL II

L. Qualitative tests for Carbohydrates — Benedicts, Molisch

2. Qualitative test for proteins  Biuret

3. Qualitative test for Amino acids _ Ninhydrin

4. Qualitative test for RNA and DNA - Orcinol and DPA

5. Production of Biomass — Fungal, Bacterial, Yeast

6. Determination of Dry and wet weight by

7. Estimation of Proteins by Biuret method

8. Estimation of DNA — DPA method

9. Estimation of RNA Orcinol method

10. Estimation of Reducing sugar - DNSA method

I'T. Estimation of Amino acids — Ninhydrin method

12

2. Effect of variables on enzyme activity (invertase from yeast),
Temperature, pH,  Substrate concentration,  Enzyme
concentration, Determination of KM of invertase (Lineweaver-
Burke plot, Michaelis-Menton graph)

[3. Purification of ¢nzyme — Ammonium sulfate precipitation and

dialysis. Measurement of enzyme activity before and after
purification (DNSA method)

14. Problems based on bloenergetics,

15. Problems based on biostatistics

a) Linear regression (LB)),

b) Nonlinear regression (MM)

¢) Use of EXCEL / similar packages
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PRACTICAL, 1,

Use OF pH me

ler
l)clcrmin

ation of ) max of a coloured solution
Crificaion, of Beer — Lambert’s Law Lincar range,
CXlinetion, coclicient and Molar extinction coefficient
Chsity Bradient centrifugation ( Yeast and bacteria )
'PHDCI‘ Chronmlography ol amino acids
I'LC of sugarg
Colump ch1‘0matography DEAE-Cellulose
Elcclrophorcsis of proteins - SDS-PAGI:
‘lcctrophorcsis of DNA
DP ang DT

[1. Fooq Preservative — Sugar and salt ( MIC )

[2. Selective isolation of food spoilage organisms

13. Microbjg] analysis of mjlk- DMC, SPC, Coliform
count, spore bearers, RRT, MBRT

14, Isolatiop of  Azotobacter and  Rhizobia and
Preparation of biofertilizer,

I5. Isolatiop of antibiotic producer and determination of
antibacterig] Spectrum (Wilkin’s agar overlay, Agar
Streak and Agar Strip)

l6. Auxanography

17. Visit to Biogas plant

18. Demonstration of Vermicomposting.

Lo ro —_

HOOJ\IC\M-C-
_O' . . P
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Three theory papers
I)urau(,m 2 hours each
Max. Mavks 60 marks cach

Q.I Based on units 1 11
Q-2. Based on upj I., |
Q.3 Based on Unj II
Q.4 Based on Unit T11

qnd 1T

Each question will be set for 27 (o 23 marks with internal options

SECOND TERM -

iin'cc‘the.oxy papers
Duration 2 hours each
Max. Marks 60 marks each

Q.1 Based on units IV, V, and VI
Q.2. Based on unit IV
£2.3 Based on Unit V
Q.4 Based on Unit VI

Each question will be set for 22 to 23 wnarks with internal options
PRACTIC AL EXAMINATION : Practical examination will be conducted at the end of

the ycar. Duration of 9 periods conducted over threz consccutive days. Practical
examination will be of 120 marks

Practical - T (40 marks) Practical - IT (40 marks) Practical -IIT (40marks)
Tournal 05 Journal (5 Journal 03

Viva 05 Viva 05 Viva 03

Technique 10 Chemical agsay 25 Technique 25
(Identification Test) Spots & Quiz 03 Spots & Quiz ¢5
Isolation 05

Spots & Quiz 05

Assignment 16

Students are required to bring a certified journal and assignment at the {ime of practical
examination.

— X R R X XXX
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