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(EFFECT FROM THE ACADEMIC YEAR 2008 — 2009 ONWARDS)

Rerulations

1. Qualifications for admissions »

Candidate should have passed the higher secondary examinations conducted by
the Board of Higher Secondary Education, Govi. of Tamil Nadu or any other examination
accepted by the syndicate as equivalent there Lo

a) Riology/Physics/Chemisiry us subjects in the Higher secondary education
3] Candidates should have secured at least 60% in the above subjects and above
in the agorepate
c) A relaxation of 10% marks in the aggregate will be given to SC/ST candidates
d) Candidaies sponsored by the Industrial’ Hospitals! Climcal laboratonies may
also be considered for admissions
2. Duration of the course

The students will undergo the prescribed course of study for & perod of not less
than three academic years (six semesters)

3. Medium of Instruction: 1inglish
4. Subjects of study & Scheme of Examinations: As given in Appendix A
5. Eligibility for the degree: Candidate will be eligible provided he/she completes the
coursc and pass in the prescribed examinations .

- 6. Atiendance. progress and comduct certificate from the Head ol the Instilanion will
be required for the examination.

7. Guidelines regarding pass minimum:
o eet a pass, o studen should falf1 e following comdanms

A) Theory:
ap 35 ol he apgregate {External + Tntemalt,
B Mo separule pass minimum oy interndl
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I-a

a) 353% of the ageresate ( Exiernal + Internal 1.
b} Mo separate pass minimum for the internal

¢} 18 marks out ol 90 15 the pass mimimuem for the Fxternal.
C) Project .

a) 353% ol the apgrezate (Projeet evaluation ¢ T iva-roce),

b) No separate pass mintmuam for the viva-voee

vl 24 marks out of 80 is the pass minimum for the projeet evalwation,
8. Candidates whe have secured 60% and above in aggregate of the Part 111 will be given
First Class; Candidates who have secured 6094 and above bul not less than 30% will be
given a second class; Candidates who have secured 40% and above but below 50% will

bt miven a third class.

9. Ranking will be made for the candidates who have necessarily completed the course
withoul any arrears in cach semester and scored the maximum total in the Par 11T be
given the First Rank. Such candidates will be honoured with a Gold Medal if there is a

spansarship or an endowment.

HL Question paper pattern
a) For all 3 credits and above conrses
The existing patlern of Question Paper will be as [ollows:
Time: 3 Hours Max Marks: 73
Section A: (10 x1 = 10 Marks)
uestion Mol e 110

. Two questions from each unit.

-

Four Cheices in cach question.

3. Answer all yuestions. Choose the write answer.
Section B: (5 x 7= 35 marks)

Answer all guestions- Either OR types

Answers not exceeding two pages.

((ne gquestion from cach unit)

Cruestion Nos.

lla orllb

12a orl2hb

1328 orl3b
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1da orldb
153a orldhb
Section C: (3 x 10 = 30 marks)
Answers not excesding lour pages
Answer any THREE out of Five (one guestion from each Unit)
Question Nos. 16 - 20
The pattern for internal valuation may be;
a) Two internal tests of 15 marks each: Average = 15 marks
by Group Discussion/Seminar/Quiz = 05 marks
¢) I'wo assignmenis; 5 marks cach: Average = (05 marks
b) For all 2 credits courses
The existing pattern of Question Paper will be as follows:
Time: 3 Hours Max Marks:75
Scetion A: (10 x 1.5 =15 Marks)
Question Mo.1 to 10
Four Chotees in cach question.
Answer all gquestions, Choose the wrile answer,
Section B: (3 x 10 = 30 marks)
Answer all questions- Either OR. types
Answers not exceeding three pases
{One question from each unil)
Question Mos,
11a orllb
12a orl2b
13a orldb
Section C: (2 x 15 = 30 marks)
Answers not exceeding [our pages
Answer any TWO out of Three (one question from each Unit)
Question Nos. 14 - 16
The pattern for internal valuation may be:

d) Two internal tests of 13 marks each: Average = 13 marks

Loz
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¢} Group Discussion/Seminar/Quiz = 03 marks
f1 One assignment = = (13 marks

¢) Practical Exams: External (Max: 60 Marks)

One Major Experiment =23 .
One Minor Experiment 10
Two Spollers =05
Record Book 035
Fiver vorce =13

The pattern for internal valuation for 40 marks may be;
2) Twonternal tests of 25 marks each:  Average =25 marks
h) Observation book 10 marks

i) One assignment = (15 marks

FkE

Overall Course content of B.Se. Microbiology (CBCS svila bus)

| 1. -‘:':-ubin::vci- o No. of Mo. of No.of |
I Mo Papers | lHours | credits
i Tamil I 24 12—
|2 | English 4 [ 24 E-
| 3 Core subjects i 115 [ed 39 I
| 4 Allied subjects _ L2 | 48 36
5 ﬁkill Based Subjects |6 12 [12 |
|6 | Elective Subjects 0 o |0
| 7 | Non Major Electives |2 4 4
b Environmental Studies 1 | 2 2 .
9 Value Education | 1 i 2 i
10 | Extension Activities |1 [0 | =
; Total 16 180 140 il
| |
|
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APPENDIX A

B.Sc., DEGREE COURSE IN MICROBIOLOGY
CHOICE BASED CREDT SYSTEM (CBCS)
{For the alhliated colleges of MKLD .

Work load per week, Credits per paper and Scheme of examinations
(For those admitied in Juwe 20082009 omworcds)

SEMESTER-I

Suh. | Weekly | No. of Fxam. Marks |
L Title of the Contact | {redi : . -
ode itle ¢ Paper e Credits | Hours ey | Fal .[.nt—i
| | |
PART-1 ! | I
TAl | Tamil ‘ 6 ‘ CO 25 75 ‘ 10}
|
PART - 11 .
ENE | English 6 3 3 | 25 75 100
| |
PAPER 111 . i
| Core Subject ! I
C501_{-(ieneral Microbiology [ 4 | 4 3 25 7| 100
| Practicul | 2 . |
| Allied Subjeet-1 ' | ‘ |
ASD] | Chemistry -1 (Qreanic. 4 4 3 23 75 104
o Inorganic & Physical .
chemistry -T) | i
Practical | 2 - | |
Skill based subjects l
3B301 | Mushroom Technology . 2 2 3 23 | 75 I
SBsO2 Biv-control ) 2 3 | 25 73 [
Mon Major Elective ' . _ I
| Subject . ; |
NMEL | Food & Dairyy .. o ' .
Microbiology =/ 2 2 3 25 | 75| 100
. Total R : | 700

*  Tamil and English syllabi and workload are as per the other degree courscs.

*  The Allied I {Chemistry) and Allied 11 (Biology} svilabi arc as per other degree
courses (e.g. B.Sc. Bochemistry),
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_SEMESTER-II

Sub. ' Weekly | No. of " Exam. Marks
d itle Contact | (ped; f :
Code | Title of the Paper g Credits | Hours Int. | Ext | ToL
— i L]
. PART- 1
TAZ Tamil f 3 3 25 75 100 |
|
_ PART -11
| EN2 English f 3 3 235 75 100
PAFER ~II1
Core Subject .
Cs02 Microbial physiology & 4 4 3 23 75 100
Taxonomy :
CR02 _ Major Practical -1 2 2 3 40 Bl T{H)
Allied Subjeci-1 .
ARD2 Chemistry - 11 (Organic 4 4 3 25 75 100
& Physical Chemistry-1) |
ASO3 | Chem. Practical 1- 2 1 3 40 &0 160
(Volumetric analysis)
| Skill based subjects
SBSU3 | Cosmetic Microbiology 2 . 3 o 100
SR504 | Diagnostic M icrobiology 2 2 3 25 75 100
| Nan Major Elective
Subject
NME2 | Medical 1.ab Technology 2 | A 25 75 100
B | Total 30 | 23, |
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_SEMESTER-III _ _
| Sub. | Weekly | No.of | Exam. Marks
Cod Title of the | Contact | (redi Hours — —— ———
ode itle of the Paper [ Credits | RG] Tot.
PART-1 [
TA3 | Tamil ‘ f:u 3 25 | 75 | 100
PART - 11
N3 | English ‘ 5 | 3 5 | 75 | 1w
' PAPER —II1
Core Subject
CS04 | Molecular Biology & | 4 4 3 25 | 75 | 100
Microbial (ienelics
Practical 2
Allied Subject-1 ‘ ,
ASDd Chemistry-II1 (Organic, 4 4 3 25 75 100
Inorganic & physical
' Chemistry-2) ‘ '
Practical 2 - |
Allied Subject-2 |
AR05 Biology-1 (General 4 4 3 25 75 [ G
Biolaay)
Practical ‘ z -
I Total | 30/ g/ 500
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_SEMESTER-1V
Sub. | Weekly | No.of | Exam. | Marks |
Code Title of the P Contact | (redi I E e
ode ¢ of the Paper ek Credits lours |_Int. | Fxt Tatf‘
1 Ih_ |
PART-1I | . ,
TA4 Tamil f | 3 3 25 I 75 1) |
PART —-11 i |
EN4 English & 3 ;i 25 75 100
PAPER - 111
Core Subjeet ‘
CR05 Indusirial Microbiology 4 4 3 25 75 [0
(5060 Major Practical -2 2 2 3 40 i} T
Allied Subject-1 | |
ASDG Chemistry IV { Organic 4 4 [ 3 23 73 1100
& Physical Chemistry-2) ‘ |
AROT Chem. Practical -2 2 1 4 40 60 | 100
{COrganic analysis) | |
. .
ASNE Allied Subjeet-2
Baglogy 11 (Basic & 4 4 [ 3 | 25 75 1161
| Applied Ecology) ‘
AS09 Biology Praclical-1 2 ] | 3 40 &0 100
Total 30 5 3| | 800




Cs07

CS08

C309

ASID

SBS05

[ 1iMN01]
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SEMESTER-V
Sub. |
Code Title of the Paper ' Hours —

PAPER -III
Core Subject
| Medical Microbiology

soll & Agriculture
Microbiology

Immunology
Major Practical
Allied Subject -2
Biology -II1
{Biodiversity &

Conservation)
Practical

Skill Based Subject

Compuler applications in
| biology

Environmental Studies

Tirtal

ik

[
L

Lag
42
Ly

P2

I3
I-3
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*a]
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SEMESTER-V1
Suf. Weeklv
“ode Title of the Paper Contact
Hours
I |
PAPER 111 '
Core Subject
CS10 Biochemistry - 3
C511 | Biotechnology  # 3
512 Enzymology & Enzyme
technology | 3
C513 Bioinformatics - I 3
| C514 Major practical -3 -
CS515 Major practical -4 |8
Allicd subject -2
ASIT | BHology -IV {Cell | 4
bivlogy)
AX12 Biology Practical-2 2
Skill Based Subject
3B306 | Bioprocess technology 2
VED] Value Education 2
EAD] Extension Activities 0]
Total 30 /|

No. of
Credils

“ard

Lak

ia

rd

-

[ Fxam.
Hours

lak

Lad

Lad

Laa

farrd

Lad

il

Lo

Lad

Int.

ta
]

]
i

40

40

75

ol

o]

75

| Tot.

nn

TiH}

100 |
100 |
16}

160

| 0

100

1{H}

[ 100

| 1100 |



B.Se. Microbiology (CIRCS ). MELL 2008-2009 12

—ad

Schlegel, H.G.1993. General Microbiology. Cambridge University Press,

Cambridge.
4. Stainer, R.Y. Ingraham, Wheelis, M.G. and Paintor. P.R.1986. The Microbial
World, Prentice Hall, New Jersev, :

5. Tauro, P., Kapoor, K.K.and Yadav, K.5.1989. An Introduction to Micrabiology,
Wiley Publications. New Delhj.

6. P. Gunasekaran, Microbiology: 4 laboratory manual, | New Age internationa]
publishers, 1966

=

IN. Kannan, Lahoratory manyal in general microbiology, | Punima publishers,
2002
-_— "

8. LG. Cappuccing and M. Sherman, Microbiology: 4 laboratory manual, . Additon-
Wesley, 2002,

% L. Holt and N.R. Krieg, Bergev's manyal determinative bacteriology, Lippincott
Williams & Wilkin publishers, 2000,

€5 02 MICRORBIAL PH YSIOLOGY & TAXONOMY

Umit 1

Generation of Energy - Entropy, generation of ATP - substrate  level
phosphorylation, oxidative rhosphorviation, proton motil force,

Unie 1T

Photosynthesis  and inorganic metaholism - Photosynthesis in hacleria.
Assimilation of inorganic phosphorus, sulfur and nitrogen in bacteria — sullfate reduction
rathway, ammonia assimilation pathway. nilrogenase and nitrogen lixation, Transport of

sugars and metabolites — active, passive and facilitated transport svstems, chemiosmaosis,
ion gradients. Secretion in bacteria — type of seeretion systems.

Unit 111

Bacterial cell division and differentiation — Cell wall svnthesis and eel]
division in £, coli, life eycle of Baciifus. slages of endospore formation, germination and
autzrowlh, Morphology and life eycles of Myphobacteriim and Cawlobacter. Gliding
bacteria and gliding motility, life eyele of fruiting bacleria - Myxobacteria, sporulation
in fungi.

Unit IV
Major characteristics ysed ip taxonomy-  Morphological physiclooical,

biochemical and molecular characteristics, Principles of chemotaxenomy and numerical
axonomy
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v

Classificalion of bacleria as per Bergey's Manual of Systematic Bacteriology —
Urganisms placed in the five kingdoms - Their salient features with examples,
Classification of Algae by Fritsch, classification of Fungi by Alexopoulds & Mims.
Principles of Virus taxonomy. characteristics used in nomenclature & classification of
hacterial, plant and animal viruses- their major families with suitable examples,

References

. Moat AG, Foster JW and Spector MP, Microbial Physiology, 4/c Wiley-Liss,

2002,

2. Prescott. Harley and Klein, Microbiology, &'c The MceGraw-Hill Companics.
20006,

3. Caldwell DR, Wm. Microbiz] physiology and metabolism, O Brown publishers,
USA 2002

4. LG Cappuccing and N. Sherman. Microbiology: A laboratory manual, Additon-
Wesley, 2002,

| 5. LM, Prescott, FLP. Harley and DLA. Klein, 2005 Microbiology (6" edition )
| MeGruwHill  Publishers.

o0 ML Maigan. LM Martinka and T Parker. 20000 irock Biology ol
Microorganisms., {':}'h edition).Premice- Jall.

=

U Alexopoulos and C.W. Mims 1979 Entrodductory: Myvealogvi3 edition)
Wilev . Mew York..

3. E-W.Nester. C.V.Roberts and MU Nester 1995 Microbiology-A  Human
Perspectives. owa, USAL

9. R.Y.S@iner. Ll.ngrmham. ML, Wheelis and P.R.Painter | M9 General
Microbtology. MeMillan Bdueational Lid. London.

C5 03 MAJOR PRACTICALS -1

Basic Microbiology

Parts. working principle and applications of compound microscope
Sterilization methods: moist heat, drv heat, hltration, disinfectants
Preparation ol bacterial and fungal culture media

Isolation of bacteria and fungi from environmental samples
Enumeration of bacteria’fungi from environmental samples
Observation of bacterial/[ungal colony morphology

Observatien of bacterial/fungal cell morphology under MiCroscope
Measurement of bacterial sive by micrometry method

S A e e b
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9. Pure culture techniques: streak, spread and pour plate methods
L. Observation of bacterial motility by hanging drop methoed
11. Staining methods: Gram-staining, capsule-stainin 2, endospore-staining

Microbial taxonomy )

Observation of permanent specimen glides:

Bacteria: Bacillus: F. coli: Staphylococens: Strepiococcs
Algae: Chlamydomonas, Chiorella, Fuglena, Diatoms

Vungi: Aspergillus; Pericillium, Rhizopees: Yeast Agaricus
Visues: T4; Lambda; TMV. Pox: Vaccinia (photomicrographs)

Biochemical tests for bacterial identi Geation

Carbuhvdrate fermentation

4 Fod e

Acid-gas production
B IMVIC tests
4. MR-VP tests
3. Catalase test

6. Oxidase test
Starch, protein, and lipid hyvdrolysis

-]

Mierobial Physiology
1. Measurement ol growth-
) Determination of direct count and viahle count

2. Effeet of pl and Temperature on hacierial growth

Referenees
L. P. Gunasckaran, Microbiology: A laboratory manual. New Age international
publishers, 1996,

2. N. Kannan, Laboratory manual in general microbiology, Panima publishers.
2002

1.0, Cappuccine and N. Sherman. Microbiology: A lahoratory manual, Additen-
Wesley, 2002,

4. P. Palanivelu, Analytical Biochemistry & Separation Technigues, I Edition -
217 Cenmury Publication, Palkalai Nagar. Madurai - 6235 021 (2004).

[
.

Ly
h

1. Jayaraman, Laboratory manual in biochemisiry, 5/c. New Age international
publishers, 1994,

6. K. Wilson and 1. Walker, Principles of practical biochemistry, Cambridge
University press, 2000

7. Plummer, DT, An Introduction 1o practical biochemistry, TATA MeGraw Hill
1 997,
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4. Moat A, Foster J'W and Spector MP, Microbial Physiology. d/e, Wilev-1.iss,
2002

C5 04 MOLECULAR BIOLOGY & MICROBIAL GENETICS
= s L LAR BIOLOGY & MICROBLAI

limit 1

Structural aspects of DNA - the double hefical model- Various Torms ol DNA-
byperchromicity — Genome erganisation Prokarvetes and Fukaryotes,

DNA replication- Semi conservative - Nature of replication- DNA polvmersses in
prokarvotes- the processes of DNA replication- Replication in cukan otes- Mitmochondrial
DNA replication.

Umit 11

Genelics- Microbial penetics vs. Mendelinn senelics-DINA a5 genetic material-
experimental  evidence- concept of sene and  muntions. Nucluation test oandd s
significance- complementation.

Mutagenes-chemical and physical mutagens- UV, NTG and hydroslamine-
mode of gction- isolation of ausetroph and drug resistance mutants- DINA damage and
[Cprir.

Unit 111

'['rl.‘l'lt'lfl..' f:'«::h.']ﬂ_‘-__ri.‘ in' '!.!:!L-Ilq:.rfil' lr;:r'|~:iJ-|:Jr|r:;||i.L_~|', and '-|'-'J-|":'..||.i||.'|.j'i"'|'l [_1_‘-._‘.‘1-..‘r:1|1'ﬂ'.‘v1| and
speciulized) and conjugation- co-transduction and its use  in genelic mapping-
chromosmne irmnsfer by HiT strains- ATIVANG at £ ooy penetic map,

Umit [V

Genetie code. Codons, Anticodons. Wobkhle hvpotbesis, Protein synthesis- the
stages of protein synthesis- the process of translation i prokarvotes Betors invelved in
translation- the riplel nature of wenetic code- an over s e of compurisons with
cukaryotic transiation,

Unit V

Iranseription — RMA polvmerases in prokarvotes amd cukanvotes — their Tunetion-
process of transcriplion in proharyotes- mitiation and clonoation and erninalion- Tuclars
involved. Regulation of pene expression in bacierial systen- lhe operon model- detailed
study of S and trp operons.

Refercnces

. Benjumin Lewin, Gene VI 2000: Oxdiond University Press.

2. Watson. Hophins, Roserts, Steits mud Weiner. - Maleeulas hiology of the Gene 42,
I967. The BenjaminCumming Publishing ( vmpans . Ing.
3. Larry Snvder and Wendy Champaess, Molecular Geneties of Bacterin, 2. 2003,

ASM press, Washington D
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+. David Friefelder. Microbial genctics. 1987 Narosg Pubfishing TTowse.

CS 05 INDUSTRIAL MICROBIOLOGY :

Unit 1

Fermentor: Basic design. configurations. parls and function. Types: Air Lift and
CSTR tower fermentar and packed bed bioreactor, Control and monitoring of varighles,
temperature, pH. agitation. pressure. online measurement. on/oll control. P control.
Computer applications in fermentation technola £y.

Unit [T

Fermentation processes:  Inoculum preparation. Inoculum build-up, Fermentor
preculture, prodduction processes. Parameters — poysical, chemical and  biclogical
parameters i fermentation process, messurement using clectrades and computers,

Unit II1

Fermentation types: acrobic. anacrobic and solid state lermentation, Bioreactor-
aperations-bateh, fed batch. continuous process, ete .

Unit IV

Production processes:  Aerobic fermentation (Penicillin. (iluamic acid, Lysine,
Vilamin B12). anacrobic fermentation {Ethanol. Acetonc - Butanol) and solid state
{Gibbercllic acid). Detection and assay of fermentation products, phvsicochemical,
biological assays.

Unit V

Biosalety consideration: types of containment. personal practices, primary and
sccondary  contaminam barriers, Risk assessment and Regulation, Biosafety levels,
guidelines and regulations. Quality assurance and quality control of fermented products.

References
L Crucger, W. and A. Crucger (20000, Biotechnology, A Tex! book of Industriul
Microbiology, Panima Publishers. New Delhi.

2. Tlinger, M.C., and Drew, 8.W., (1999), Encyelopedia of Bioprocess technology —
Fermentation. Biocatalysis and Bioscparation {Volumes [ — V. John Wilev and
soms, New York, :

3. Nandari, H., (2005). Indusirial Biolechnology, Dominant Publications  and
Distributors. New Delhi.

4. Reed, (5. (1987), Prescott and Dunn’s Industrial Microbiology, U135 Publishers
and [sinbutors, New Delhi.
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3. Rita Singh and Ghosh, S, K. (2004), Industrial Biotechnulogy. (flobal Vision
Publishing House, New Delhi.

&, Stanbury, (.F., Whitakar, A.. and Hall. 8.1, (1997), Principles of Fermentation
Technology, Aditya Books (F) Lid., New Delhi, .

Winnacker, I.L.. [987. From Genes to Clones: Introduction to Gene Technology,
VCH Publications, Germany,

=l

CS 6 MAJOR PRACT LCALS -1

Microbial genetics & Molecular Biology

Separation of proteins by acrvlamide gel clectrophoresis

Isolation of spontaneous mutant: antibiotic resistant mutants

Isolation of auxotrophic mutant by chemical and UV ML CIIES s
i. {Replica plating technigue)

4. Induction of fuc operon

LIPR- T S R

Industrial Microbiology

Isolation of umylase and protease producing bacteria and flargi

l.
2. Crowded plate technique for amibiotics produeing microbes
3. Algohol (cthanoly production
4. Immobiliation of yeas.
References

1. P Palanivelu, Analviical Biochemistry & Scparation Techmiques, 11T Edition -
217 Century Publication. Palkalai Magar, Madurai - 625 021 (2004),

2. Maniatis, T., Fritsch, E.F. & Sambrook, J. Cold Spring, Molecular Cloning, A
laboratory manual. Harbor laboratory (2002).

3. David, RW. Botstein, D & Roth, JR.. Advanced bacterial genetics, Cold Spring
Harbor laboratory ( 1980).

4 Real, LM, 1998 Fssential of immunolosy, ELBS. Blackwell scientific
publication.

5. Kuby, I 1997, Immunology -3" edition. W.I1  rveman and { mmpany, New
Nk

0. Travers. J, 1997, lmmunabiology- The immune svstem in healik and disense-3"
edition- Ciarland publishers. NY

T Klaus, E. Elgert, 1946, Immunstogy undersianding of immume svatem. Wiley

Liss. Mew York

8. Abbas, AK. Lichiman, A1l 2000.0eular and Molecular Immunelogy, 5%
cdition. Sundors.
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CS 07 MEDICAL MICROBIOLOGY

Unit |
The History of Infectious Diseases: Human — microbe  inderactions -

epldemiclogy of infections disenses - Systemic bacteriology - Role of virulent factors in
bacterial adhesion and colonization - Host-delense mechanisms.

Umit 11

Diagnosis and control of microbial diseases — Collection and identification of
pathogens from specimen - Biochemical tests for hacteria - Dhagnosis of viral infections
using immunological 1ests and phage typing. Principle and sisnificance ol untimicrobial
chemotherapy and susceptibility testing. Mechanism of action of [i-lactams - drugs
affecting protein and nucleic acid synthesis — Mode of action of antiviral and antifungal
Crugs- Development of drug resistance.

Unit I11

Bacterial diseases: Transmission, diagnosis. clinical symptoms and (reatmenm [or
bacterial discases. plague, tubcreulosis, leprosy. cholera. typhoid. shigellosis, peptic
uleer, Staphylococeal and Streptococeal disegses,

Unit TV

Viral diseases: Etiology, prophvlaxis, clinical symptoms and treatment [or
human viral diseases. rabies, viral hepatitis, poliomyelitis, AlDS.
Unit ¥

Fungal and protozoan discases: Cutaneous myveoses, svstemnic MY COscs,
opportunistic mycoses. Life cvele, diagnosis and treatment of following prolezoan
discases — amochiasis, giardiasis, malaria, kala-avar, Y paAnueSsomiass,

Refercnces
. Jawelz. E. Melnic, JL, & Adclberg, EA. Medical microbiology 22/e MeCGraw Hill
Companies, 2004,
2. Mims, C. Playfair. ] Reitt, I Wakelin, 1. & Williams. R, Medical Microhiology,
3fc Moshy publications, 2004,
Prescolt, Harley and Klein, Microbiology. 6/c The MceGraw-Hill Companics.
2008,

4. Ananthanarayanan R. & Jayaram Panicker. (K, Texthook of Microbiolowy,
Omnent Longman, 2005,

L]
'
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(5 08 SOIL AND AGRICULTURF, MICROBIOLOCY

Uimif [

Soil microbes: Bacteria, Fungi and Aclinomyeetes (distribution) — Microbial
interaction: mutualism, amensalism and commensalisms - Soil enzymes - Plant microbial
micractions- Ny fxation.  symbiotic and free living- phosphate solubilization -
Rhizosphere effect — Mycorrhizal association: ceto and endomycorrhizae, actinorrhizae

Unit [
Plant microbe interactions - mathouenesis. inechanism of pathogen establishnwent

and symptoms. Plant discascs caused Iy Bacieria, Nartfomonas. Myeopsfavm, it

Jr::l-.'ulll:.:ll.ll.l'.-'..l '.l:n'. .'I'..:-"-in:n"."nlu'.':'.' -..-..I.-IIJ 1\.55'“."\.:}:. I ?"\. I."-.. |:.."l-lr-'-

LUnit I11

| Msense  control-  Fungicides, Pestivides. Biological  control  mechanisms -

Preduction of bivinsecticides, bacterial and vira),
Unit I'V

Biolertilizers: production and methods of application - Biopesticides: hacterial.
fungal and viral — Microbial nematicides and microbial herbicides — Biotechnology in

Agriculture: Bl cotton and herbicide tolerant plants. PGPR. Mycorrhizae und node of
mictorhizae in apriculiure.

Unit v
Role of microorzanisms in biogeochemical cyveles (N, P and cyeles) —
Biodegradulion of xenobiotics (chlorinated pesticides) - MEOR - bioleaching of metals —

microbes in waste treatment; solid waste (samitary land fill and composting) and liquid
Waste - sewage treatment -BOID — pollution indicaling microbes.

References

[, Rangasemi G and Bagvaraj DJ. 1903, Agricallural Microbiolopy 2 p

Hall publications,

CrtLCe-
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L]

o Ronald Atkas, Bartha, Richard | 987, Microhial venlogy e Benjamin-Cuimmings

publications.

3. Prescoti. Harley and Klein, 2006 Microbiolooy . The MeCirw P COMPanies,
4. Madigan. M.T.. Marinke. IM. and Parker. 1. 1997 Brock Biology of

Microorganisms £, Prentice-Hall Ine
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CS 09 IMMUNOLOGY

Unit I
L3
Elements of Immumity: Overview of the Inmune system- Basic COnCCMS IR
mmmunology (History), principles of innate and acquired immunity - Cells 2nd Qruans of
the immune svsiem - Classes of antigens and their characteristics.

Umit 11

Antibordy  structure: Classilication  and characterization. ace lolination,
complement svstemn, imnnme tolerance
Unit IT1

Humoral and cell mediated immune response: B-vell naturation. Activition and
difterentiation Major f-[ib:[ﬂtnrﬂp;llil‘-ilﬂy comnples (M) - antigen Processing  aned
presentation T and B cell maturation. activation and differeniiation,
Unit IV

Hypersensitivity reaction: Differem lvpes, disorders of immung feSpOnse,
mnunity. T and 13 cell Phagoeytic amd NK cell ussociared disegses.
Unit ¥

Transplantation immunologs: Basics of grall rejection. Tissue tping. linical

transplantaiton. Tumor anlisen, Immune response o tumor, Cancer immuno therapy,

e
References
. Reitt, ILM., Essemial of Immunology. 1998 FLRES, Blackwell scientific
publication
= Kuby, I Immunedosy 3/, 1997 W [.Freeman and company. NY|
. Frwvers. 1., Immunobiology. The immune system in health and disessse-3e - 1997
- Garland publishers, NY.
4. Klaus, E. Elgen, lvmumnolog, understanding o immune spstem. 1996, Wiley
J..i.“'-::-. x\";r
3. AK. Lichtman, AL Cellulur and Malecular Immunolopy. 5'e, Abbas, 200K,
Sunders,
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CS 10 BIOCHEMISTRY

Unit I

Water and Life — pH and Buffers. Law of Thermodynamics-Oxidative and
reduction reactions, redox potential, free enerev and reaction, AT energetics.

Umnrt 11

Carbohydrates-  Biological  significance-Classification, Embden-Meverhol-
Parnas, Entner-Dowdoroff, Pentose Phosphate pathwayvs - TCA evele,

Unit ITI

Lipids- fatty acids- simple fats. Phyvsical and Chemigal properlics- Nomenclature
of farty acids- Phosphaolipids- Spingulipids- Lipoproteins- Reaction of phospholipids
and Ficosanoids. Oxidation of fatty acids ( f-Oxidation) - Fatly acid synthesis.

Uinit TV

Proteins- Structure- Classification. propertics of amino acids and proteins.
Primary. secondary, tertiary and quaternary structures ol proteins
Umit %

Nucleic acids — Components, Double helical structure- Nucleic acid denaturation-
Classes of nucleic acids.

Referenves:

1. Lehninger, AL, Principles ol Biochemistry. 1993, 2" edition. CSB Publishers.

2. Conn, E.E.. Stumpf. P.K . Bruening. (i and Doi. Outlines of Biochemistry, 5/c
E.H. John Wiley & Sons (1987)

Vouol, D and Voet, JG, Biochemisiry, 1990, John Wiley & Sons, NY.

4. Devlin, T.M., Text book of Biochemistry. 2/, 1986, Wiley Medical Publications,
NY.

5. Stryer, L.. Biochemistry, Z/c. 1998, W.H. Freeman and Company, NY.

6. Zubay. (i., Biochemistry-2/e, 1998, McMillan Publishers NY. Collier MeMillan
Company Publishers, Londen.

Lk
.

==l

P. Palanivelu, Enzymes, Ribozymes and DNAzvmes, 2007, Twentyfirst Century
Publicalions, Palkalai Nagar, Madurai - 625 021,

Biochemistry

1. Acid-Basc titration 1o determine pk, values
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rH meter- principle and measurements
Colorimetry- Beer & Lambert's law

- Estimation of Carbohvdrates

Estimation of Proteins (Lowry's method)
Separation of amino acids by Paper chromatography

.
5:.‘\.1'_!1.[:.5..-.!!\_'-

Chil BIOTECHNOLOGY

Unit 1

History and scope of Biotechnology: Biotechnology as an inter-disciplinary
coursc  Cieneral Strategies of cloning — Vectors: Plasmids- construcied plasmids,
PBR322, pUCIS - Lambda phage derived vectors, cosmids and their applications, BAC
and YAC as veclors.

Unit 11

Gene manipulation techniques: DNA isolation. Plasmid isolation- Restriction
enzymes: Tyvpes and propertics- DNA ligation. - Methods of gene transler Gene pun
method, Southern and Northern bloctin & lechnigues.
Unit 111

Animal & Plant Biotechnology: Transgenic animals: transgenic mice ang sheep,
- Agrobacterium medialed gene transfer mechanism - Markers and Reporter genes and
their applications - Transgenic plants  insecticide resistance, herbicide and drouzin
lolerance,

Unit I'V

Microbial production of recombinant proteins:  Expression  wvectors—
Comstitutive and inducible promoters - Production of recombinant DNA proteins using
micrabial hasts — Production of Insulin- Growih hormone- Interferons, e,

Unit ¥

Intellectual property rights — GATT and PR different forms of IPR, IPR in
India. patent co-operation treaty, forms of patents. process of patenting, Indian and
international agencies invalved in patenting, patenting bivlogical malerials.

Refercnces

1 Ralledge, C snd Kristiansen. ...  Basic Biotechnology 3/ Cambridge
University Press (2008)

Brown, T.A., Genetics — A Malcoular Approach, Chapman Hall, London, 2004,

(B

Darmell, I. Lodish, 11, and Ballimore, D.. Malecylar Cell Biology, Scientific
| American Books Inc., Towa. 2006
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i

3. Glick.3.R. and Pasternak. J.J.2006, Molecular Biotechnology- Principles and
Applications of Recombinunt DNA technology. ASM press. Washington.

4. Gower, .M. 2001, DNA Cloning- A Practical Approach, IR] press, Oxford.
Milr, 5. 2001, Genetic Engincering, Macmillan, India Limuted, New Delhi,

(i3 Paolella. P., 2003, Introduction to Molecular Biology, MeCGraw Hill Publication,
Boston.

i Demain AL, Atlas R M., Hu W.S. Willson R ¢ Hershberger C. 1., Cohen (.,
Davies J. E.. Sherman D. 1. and David Wu I, H. 1999 Manual of Indusirial
Microbiology and Biotechnology, 2nd Edition ASM press,

LB Waites MJ, 2001 Indusirial Microbiology: An Introduction { Mlustrated)

Blackwell Science Ine.

CS 12 ENZYMOLGY & ENZYME TECHNOLOGY

Urnii- T
1. Nomenclature and Classification ol enzymes {with examples)
2. General propertics of enzymes (() plimum pH, Optimum Temp & Substrale
Concentration)}
3. Steady state kinetics and derivation of Michaelis-Menten, Linwesver-Biirk,

eiuations and their plots,
4. Activalion cnergy
5. Enzyme specificity

Umit- 11

1. Extraction of cnzymes

2. Assay ol enzymes, Caleulation of ensyme units
3. Purification of cnzymes

4, Enzyme inhibitors

Unit- 111

1. Allosteric enzymes

Multienzyme complexes (Pyruvate deh vdrogenase complex & Fatty acid
synthetase complex)

Coenzymes of Water soluble vitamins

rd

Umnit- I'v

I. Mechanism of lnzyme catalysis
2. Metal ions in Enzyme catalysis
3. Mechanism of action of enzyvmes (Ch ymotrypsin)
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Unit- ¥

L. Application of cnzymes (Clinical & Industrial)
2. Immobilization of enzymes

Relerences

1. P, Palanivelu, Enzymes, Riborymes and [N Azymes. Twentyfirst Century
Publications, Palkalai Nagar. Madurai - 625 021 (2006).

2. 1. Palmer , Enzymes-Biochemistry, Biotechnology, Clindcal chemistry- -Fast-

West pross . New Delhi (2004)

T. Palmer 4™ edition ., Fundamentals of Enzymology- Handbook on Enzyme

Biotechnology- Alan Wiseman, John Wisely & Sons. NY (1983

4. I*. Palanivelu, Analytical Biochemistry & Separation Technigues. 111 Edition —
21* Century Publication, Palkalai Nagar. Madurai - 625 021 (2004).

3. Comn, EE.. Stwmpl, P.K . Bruecning, G and Do, B.H, John Wiley & Sons,
Ohutlines of RBiochemistry. 3/e -~ (1987)

rd

L5 13 BIOINFORMATICS

L'mit |

Components o compaters input/volpul devices. Stormpe devices. 'l:il'.’||‘.~.|:h.'.' dovioes.
Program and representation ol information, | perations, system. MS DOS &
WINDOWS - Networks-Intranet and Internet 1AN.

T - -|.-"'-----"-II
Linmat 11 i i
LM< Bfie :
Use of commiereial sofiware: Waordstar, Windows, Power Point. MS Facel, Print
uriist. £
Limit 111

Biological resoerce databases- Examples and application  Sequence analysis-
Preein Noclew acid: {renome anals sis.
Uinit TV

Collection and downloading infermation from databases- Lilerature search —
CO-Mediine  Biological websiles,
Timit 'y

Accoessing Information through Inlernet Bioner news sroups- WWW Software,

{HETP. ITTMIL}

References

1. Christopher 1 Rawlings, Software Directory for melecular Biolouists Stockion
Press. Mac Millan Publishers, 1986,

e __4.‘_.‘
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2. A directory — DBT. Data basis in life sciences and Biotechnology: Govt. of India,
March 1995,

EMKamp, T. Cheli-Papadacpouly B. Wiman Lichold. Protein  Structure
Analysis — Springer Lab Manual. .

rd

4. T.N. Bryant, JWT Wimpenny, Computer in microbiology- a practical approach.
IRL, Press, 1989.

3. By Zar, Bio-Siatistics Analyses. Secomd Edition. Prentice Hall International
Englewood Cliffs. New Jersey.

C5 14 MAJOR PRACTICALS - 111

Medical Microbiolog

1. Antibiotic susceptibility test: dise diffusion method

2. Measurement ol minimal inhibitory concentration {MIC') and minimal lethal
concentration (MO

3, Isolation and identification of pathogenic bacteria from clinical specimens:
Saphylococeus, Streptococeus, Salmonelln, Shigellu, Vibrio.

4. Preparation of blood smear for malarial parasite

Collection and processing of medica] samples

-l

Soil and Agricultural Microbiologs

. lsolation and characteriztion of soil microbes
7. Serial dilwion methad for enumeration of soil bucieria

8. Idemtification vl microbial pathogen in paddy and vegeluble crops {fteld study),
% Tsolation of symbiotic nitrogen fixing bacieria from root nodules - Rhizobium
[, Isolation of free-living nitrogen fixin ¢ bacteria from rhizosphere - dzotobacier
11 Isolalion of phosphate solubilizing bacteria — Pseudomonas

12. Examination of myecorrhizae - VAM

[3. Powhility testing of water (MPN test)

Immusolom

14. Lymphoid organs in experimental animals — mouse/rat/rabhit

L5, Immunization und bleeding techniques

1h. Separation of serum/plasma

17. Erythrocyte sedimentation rate

18. Blood cell count: RBC count, WHC count - total and dilferential
19. Blood tvping: ABO. Rh

20, Agglutination tests: Widal test

21. Precipilation: Ouchterlony’s double immunedifTision
References

1. Hangasami (i and Bagvaraj DJ. 1993, Agrnicultural Microbiolozy Z'e Premice-
Hall publicalions.
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Ronald Atlas. Bartha Richard 1987 wicrobial ecology 2e Benjamin € LUnings
pubhicaiions.

Prescott. Harley and Klein. 2006 Microbiology, The MeGraw 11l LTI iCs,
Madigan. M.T., Martinko. JM. and Parker. I 1997 Trock * Biolaey  of
Microorganisins 8/¢. Prentice-Hall Inc,

Jawetz, E, Melnic. 1.1, & Adelberg, E A, Medical microbiology 22/e MceGraw Hill
Companies, 2001.

Mims C. Playfair J, Roitt I, Wakelin D and Williams R, Medical Micrabiology,
3/e Moshy publications. 2004,

Prescott. Harley and Klein. Microbiology, 6/ The MeGraw-11i11 Companies.
2006.

Ananthanarayanan. B and Javaram panicker, CK. Textbook of Microbiolowy,
Orient Longman. 1997,

CS 15 MAJOR PRACTICALS - IV

Bivchemistry
1. Acid-Base titration to determine pk values
2. pH meter- principle and measurements
3. Colorimetry- Beer & Lambert's law
4. Estimation of Carbohydrates
3. Estimation of Proleins (Lowry's miethod)

Separation of amine acids by Paner chromatoeraphy
p ¥ Pape araphy

Biotechnology

I
8,
o,

10,
1.
12
i3
4.

[solation of chromosomal DNA from microbial cells,
separation of DNA by agarose gel electrophoresis

I hetermination of purity and quantification of DINA
Isolation and purification of a plasmid TN A
Restriction Digestion Analvsis

Ligation

Transformation of £ coli using plasmid (pUCTHD)
Blue-while Selection of transformants

References

Maniatis, T., Fritsch, E.F. & Sambrook, J. 1. Molecular Cloning, A laboralory
manual, Cold Spring Harbor laboratory (2002,

W
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ShILl. BASED SUBJECTS

SBS 01 MUSROOM TECHNOLOGY

L'mit I

History ol edible mushrooms- Maior genera of edible mushrooms Structure and Les

lor identification - Food values ol muoshroom Medicinal values of mushrooms,
Eimit 11

Metheds of cullivation of mushrooms - Substrate for mushroom production - Insecl.
st and diseases of mushroom  Musheroom indusis — Leonomics of musheoom
PrGLCTIC.

Uniz 111

Foaolic mushrooms  Trattles § Fefer meigrosporum) - Poisonous mueshrooms —
identication

References

1. I3y Nuabhal, Mushroom Technology Publications (-

X HoAK Publications {--1, Culovation ol ediblie mushroons
3. V.N. Pathak, Nagendra Yadav and Maneesha Gaor, Mushroom Production and

Processing Technology! Vedams Ebooks Pvi Lid.. New Delhi (20007

SBS 02 BIOCONTROL

Unitl

Chitline ol pest management programme — Insect pest management and Rodent
pest managemenl - Need of Biocontrol agents. Economics of Bioconiral
Unit [1

| Biopesticides - microbes used in  hiopesticides, Bacilfus  thuringensis, 1.
sphaericus, Metarizyum and Trichoderma- Inscet control. Nuclear Polvhedro Virus and
CPV- potentials and limitations.

Unit 111

Biology and ecology of organisms for Biocontrol- Predators and Parasitoids-
Vrichogramma

Relerences
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1.  Roy G. Van Driesche and Bellows Jr, TS.. Biclogical Control (iude to its
application 5, Springer (1996),

2. Helmut Fritz Van Embden and Service MW, Pest and vector contral,
Cambridge University Press (2004), .

SBS 03 COSMETICS MICROBIOLOGY

Unit [

History of cosmetic microbiclogy- Need lor cosmetic microbiclogy  Scope ol
cosmetic microbiology — Role of microbes in cosmetics preparation.
Unit T1

Quality control measures in cosmetics preparation — Microbial resistance — Critical
control points, etc -~ Antimicrobial property of natural cosmetic compounds;  garlic.
neerm, lormeris, thalas:,

Uimit 111

Microorzanisms in cosmetics- Preservation of cosmetics- Mechanism of action of

cosmelic preservalives — Brovmes in cosmetics
References
|. Daniel K. Brannan. Cosmetic Micrabiology, A prectical Handbook, CRC Press

[Zikid

SBS (4 DMAGNOSTIC MICROBIOLOGY

UNIT I

Role of Microbiology Lab; safety regulations. Tvpes | collection and handling of
specimens. Preparation of serum and plasma.

UNIT I

Laboratory identilication of infeclious agents. Staining techniques: simple. Gram,
acid-fast and spore staining, Diagnosis of mycotic and parasitic infections.

UNIT III
Microbiological analysis of dilerent types of clinical specimens: urine. blood. stool.
pus and throat swab. Determination of minimal inhibitory concentration {(MIC) ol

anfibinlics. Antimicrobial susceptibility 1ests,

References:

.
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Mukherjez, KL.. 1988, Medical Laboratory Technology Volumes-T to [I1, Tata
Meliraw-Hill Publishing Company Limited. New Delhi

SBS 05 COMPUTER APPLICATIONS IN BIOLOGY

Unit I

Computer architecture- Generations of Compulers — Compuler languages,
BASIC, COBOL, FORTRAN, JAVA, cic  Structural components of computer and their
usss. -

Lnit 11

Role of computer in Biological research — Internet and Lmail- Reference
collection — Data submission Phylogenetic analvsis — Structural  prediction -
Biostatistical analysis- Currenl trends in IT technology

Unir 111

Genomics on the waorldwideweb - Nucleic acid sequence imaly sis- Protein
sequenee datnbase scarch and analbvsis- Mualtiple sequence alignmaem- Statistical pakages,

References

1. Balagurusamy, N. 2001, Basics of computers, Himalaya Publications, New Delhi,

[ndia

2. Lreon, A & Leon, M. 1999, Introduction to computers. Vikas publications. New
Delhi, India

3. Mount, D. W. Bioinformatics- scquence and genome analysis. CBS publishers &

distributors, New Delhi.

4. 5. A. Krawetz & Womble D. D, Introduction to Bioinformatics A Theorctical
and practical approach. [lumana press, Totowsa, N

SBS 06 BIOPROCESS TECHNOLOGY

Unit I

Production and preliminany characlerization of an antibiolic or an enFyme - assay - paper
chromatography or 170

Unit [1

Concentration sleps; Ammonium sulphate precipitation. acctone precipilation, PEG
precipitation - Dialysis- Ultralilization,

e —



SRS 05 BIOPROCESS TECHNOLOGY

Unit 1

Production and preliminary characterization ol an antibiolic or an coryme - dssily - PUpes
chromatography or TLC.

Unit Tl

Concentration steps: Ammonium  sulphate  precipilation, acclone precipitation. PR
precipitation - Thalysis- Ultrafiliration.

Unit 111

Purification steps: Principle and applications of by lon exchange and gel [ltration
chromatewraphic techniques, Affmitly chromatography

References

Analvtical Biochemistry & Separation Techniques, ITi Fdition - P. Palanivelu, 217
Century Publication, Palkalai Nagar, Madurai - 625 021 (2004},

Principles of Fermentation Technology, P.F. Stranbury and A. Whitaker (1984)
Pergamon Press.

Chemical Fngineering, J.M. Coulson and J.F, Richardson {19%4) Pergamon Press.
Bioprocess sequencing Basic concepts, Michael L. Shuler and Fikret Kuzi (1992}
Prentice-Hall Inc.

Bioprocess sequencing: Kinetics, mass ransport reaclors and gene expression. Wall

R. Vieth {1994} John Wiley & sons, Ine.
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