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Semester-wise Titles of Papers

Year | Sem. [ Course Code Paper Title Theory/ | Credits
Practical
Certificate course
ist |I GENERAL MRICOBIOLOGY Theory | 4
Principles of Microbiology Lab. Practical 2
Mycology, Phycology and Virology | Theory 4
Mycology, Phycology and Virology | Practical 2
Lab.
Minor Elective (Other facuity) Theory 6
Vocational Skill Development course Theory 3
Co-curricalar Course Theory 2
Total Credits;23
14 Cell Biology Theory 4
Cell Biology Lab Practical 2
Instrumentation and technique Theory 4
Instrumentation and technique Lab. Practical 2
Vocational Skill Development course Theory 3
Co-curricular Course Theory 2
Total Credits:17
First Year Total credits: 40
Year | Sem. | Course Code Paper Title Theory/ | Credits
Practical
Diploma
2nd | IO Microbial Genetics & Molecular Biology Theory 4
Microbial Genetics & Molecular Biology Lab. | Practical 2
Biostatistics and Bioinformatics Theory 4
Biostatistics and Bioinformatics Lab Practical 2
Minor Elective (Other Faculty) Theory 6
Vocational Skill Development course Theory 3
Co-curricular Course Theory 2
Total Credits:23
v Biochemistry Theory 4
Biochemistry Lab. Practical 2
Microbial physiology and metabolism Theory 4
Microbial physiology and metabolism Lab Practical 2
Co-curricular Course Theory 2
Research Project 3
Total Credits:17

Sccond Year Total credits: 40
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Wear ! Sem. [Course Code I ; Paper Tile Theory/ | Credits
| b Practical
. . Peagree in Bachelor of Sclence Y
$ed VT [ 3m Theoy | 4|
. | Immunclogy Lab | Theory ' 4
| i Recombinat DNA Tedmology Practcal [~ >
RecowhmtDNATechnologg lab Theary | 4
Enzymetechnology cory 4
Enzyme technology [ ab Practical | >
Medical Microbiol ogy
Medi'eal Microbiology Iab
S Total Credits:20
4 Ind) A microbio ' Theory 4
ial microbs oloey lab Theory | 4
Food microbiology Practical .| >
Food microbtology 1ab Theary 4
Biogafety and ‘intel{ectial property Right Theory i
B?Osaféw&dfhbﬂect!d.pw Right Lab. | Practieal 2
B Environment Miarobiobgy
Envionment Miaob ology LAB
- Total Credits:20 _—
| Third Year Totalcradits: 4 |
Year | Sem. | Couree Code FoperTile e toms
. o Practical
S— — _FQWY o L QOUQIC T
[ v Geromics and pretasmics, ) | Theory 4
Genormics and proteories Lab 'PlL\eow 4
Enzymes and E mzyme Technology Theory 4
4th Enzymes and Enzyme Techmology Lab Theory 4
Bioprocess technology '
Bioprocess techmology Bb
Research '
Prctical Practical 4
Vilj Virlogy _ Theory 4
Virology (sb | e Theory .
App A mycologyangd L | Theory 4
Medical microbiclogy” —e
Medical micrebiologyah A |
Microbial Physiology and Metaboltem =~ et
Microbial mygo&mw ’
Practical — . Practical 4



l l Total Credits 20

Fourth Year Total eredifs: 40

SEMESTER —I
PAPER I - General Microbiology
[Programme/Class: | Year: First | Semester: First
Subject: MICROBIOLOGY
Course Code: | Course Title: General Microbiology

Course Outcomes:
The student at the completion of the course will be able to:
© Tounderstand the history, relevance of microbiology and classification of microbes.
© To learn and understand the microbial diversity in the living world.
© To gain knowledge of various (physical and chemical} methods of control of microorganisms and
safety measures to be followed while handling microbes.
© To demonstrate and understanding of bacterial, fungal, cyanobacterial, al gal, viral and rickettsial
classification, culturing, reproduction and significance.

¢ To leam different methods of staining of microbes,
© Tounderstand, learn and gain skill of isolation, culturing and maintenance of pure cuelture.
¢ To enable the students to get sufficient knowledge in principles and applications of bio-instrarments.
® Tohelp students gain knowledge about antibiotics and other chemotherapeutic agents,
Credits: 4 Core: Compulsory
Max. Marks: 25+75 Min. Passing marks: as per rules
Total No. of Lccrures-Tutorials-PmcticaI(in hours per week): L-T-P: 4-0-0
Totat No. of
Unit Topics Lectures/
Hours (60)

Introduction, history, and scope of Micrabiology

History, scope, branches of microbiology and relevance of microbiology;
Contribution of Antony Van Leeuwenhoek, Edward Jenner, Louis Pasteur,
Robert Koch, Joseph Lister, Alexander Fleming, Ivanowsky, Waksman, Subba] - 8
Rao, Sambhunath De; development of various microbiological techniques and |
golden era of microbiology. Position of micreorganisms in the living world

5 kingdom classification of Whittaker and 3 kingdom classification of Carl
Woese, comparison of the 3 domain of microorganisms- bacteria, archaea,
o cukarya; Bergey’s manual and introduction to classification of bacteria. 10

Bacterial morphology

Ultrastructure of bacterial cell, celt wall, plasma membrane, capsule, flagella,
nucleoid, and reserve materal. Differences between archaebacterial and LD
eubacterial cell. General features of Rickettsia, Chlamydia, Mollicutes,
Actinomycetes and Cynobacteria,
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viruses: TMV; bacterial viruses: Lambda Phage and T4 bactericphage; general
features of Prions ‘and Viroig's, e
Fungi Fi ) 8
General characteristics, classification & reproduction of Saccharomyces,

Aspergllus.

Protozoa

General characteristics, classification & reproduction of Giardia, Entamoeba

sterilization and disinfection; Sterilization by Physical methods- Use of moist é)
heat- heat under pressure, autoclave, boiling, pasteurization, fractionat
sterilization, tantalization; Use of dry heat- hot air aven, incineration;

VI

Filtration- Seitz filter, membrane filter, HEPA filter; Radiation- Ionizing and
non- ionizing; Chemical methods- Alcohols, aldehydes, phenols, halogens,
metallic salts, ethylene oxide, ~6

types; Methods for enumeration & isolation of microorganisms using pour plate,
spread plate technique, and streak plate; Isolation of anaerobic microorganisms; é
Maintenance and preservation of pure culture

VIII staining, acid fast staining, Leishman’s staining, Giemsa’s staining, Ziehi 6

Stains and staining techniques Staining techniques, principles, procedures and
applications of Simple staining, negative staining; Differential staining- Gram’s

Neelsen staining; Structural staining- cell wall, capsule, endospore and flagelis
staining, -

Recom
1.
2.
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mended Books:

Alexopoulas C.J. and Mims C.W., Introductory Mycology, New Age International, Nesw Dethi,

Aneja K.R., Experiments in Microbiology, plant pathology, Tissue culture and Mushroom cultivation,
New Age International, New Delhi.

AtlasR.M,, Microbiclogy- Fundamentals and applications, Macmillan Publishing Company, New Yol
Benson Harold J., Microbiological Applications, WCB Megraw-Hill, New York.

BoldH.C. and Wynne M.J., Introduction to Algae, Prentice Hall of Ingia Private Limited, New Dethi.
Baveja C.P., Textbook of microbiology APC 6t edition.

Dubey R.C.. and Maheshwari D.K., Textbook of microbiology, $ Chand Publications.

Pelczar MLJ., Chan E.C.S and Kreig N.R., Microbiology, Megraw-Hill Book Company, New York.
Prescott Lansing M., Harley John P. and Klein Donald A., Microbiology, WCB Megraw- Hill, New

StanierR.Y., Ingraham J.L., General Microbiology, Prentice Hall of India Private Limited, New Delhi,

S
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Principles of Micre bielooy-Lab

Microscopic examination of bacteria, actinomycetes, algae, fungi and

protozoa;Differential staining metheds;
Study of shape and arrangement of bacterial cells;

Preparation of microbiological media;
Sterilization: principles & operations;
Sterlization of heat sensitive material by membrane filtration

Preparation of specific media for isolation of bacteria, 2ctinem ycéies aped
fungi from natural sources;

Sampling and quantification of microorganisms in air, soil and water;
Study of common fungi, algae and protozoan using temporary / Perrmanent mormy

Isolation of thermophiles from compost,

:
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SEMESTER -1
PEPER —II: Mycology, Phycolegy & Virology

Programme/Class: | Year: First | Semester: Finst
Subject:
Course Code; | Course Title: Mycology, Phycology & Virology

Course Outcomes:
After completion of the course students will be able to understand:

© Understand about the Introduction of algae and Fungi.
Krnow about the Jife cycle of representative genera,
"To understand the importance of algae in food chains, oxygen production , carbon
cycling and their role in ecosystem.

¢ Students will be able to understand the principles and schemes used to classify algae and
fungi

© Students will be able to understand the beneficial roles fungi play in biotechnology , food
production and the environment, as well as the negative impact of some fungi on

humans

Credits; Core;

Max. Marks: , Min. Passing marks: as per rules

Total No, of Lectures-Tutorials-Practical(iu hours per week): L-T-P:

Total Ne. of
Unit Topics Lectures/
Hours
6&)
Introduction of algae: Occurrence and distribution, thallus structure,

I characteristics, nufrition, classification and reproduction. @
Algae as pollution indicators, eutrophication agent and role in
bioremediation, algae in global warming and environmental sustainability,

I cyanobacteria and selected microalgae in agriculture as biofertilizer, ‘0
importance of algae in production of algal pigments, biofuels, hydrogen
production, important bioactive molecule,

Introduction of fungi: Occurrence and distribution, somatic siructure, hyphal

m growth, nutrition, heterothallism, sex hormones in fungi, Classification of g—
fungi. Reproduction in fungi: asexual, sexual and parasexual,

Lichens and Mycorrhiza: Occurrence, Structure, Types and Importance.
Fungi as insect symbionts, fungi as biocontrol agents. Fungi in Industry:

v Production of alcohol and organic acids. Fungi in Medicine: Types of ’0

metabolites used in medicine and production of antibiotics.

G
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Fungi in Agriculture and Forestry. Fungi as biopesticides: mycofungicides, j
weedicides, and insecticides, Fungi as human and animal parasites (medical %
mycology) Fungi as food: Mushrooms: Types of mushrooms, biology and ?"
v | growth of mushro oms, nutritional and medicinal value of edible mushrooms;
Fungal protein (Yeast and Fusarium).

Introduction: Discovery of viruses, nature and definition of viruses, general
properties, concept of viroid’s, virusoids, satellite viruses and Prions. Viral 7

Vi taxonomy: Classification and nomenclature of different groups of viruses

Diversity, classification, one Step multiplication curve, Iytic and lysogenic
phages (lambda phage) concept of early and late proteins, regulation of S
v transcription in lambda phage

horizontal Salient features of viral Nucleic acid: Virus types; TMV, Influenza

Modes of viral transtnission: Persistent, non-persistent, vertical and ﬁ -
X
VIO | virs, Hepatitis and LIV VIRUS.

Recommended Books:
1. Alexopoulos, C.J. and C.W, Mims 1979. Introduction to Mycology (3rd Ed.) Wiley Eastern
Ltd., New Del
2. Charlile M. & Watkinson S.C. The Fungi, Publisher: Academic Press.
3. E.Moore Landeekeer: Fundamentals of the fungi, Publisher: Prentice Hall.
4. L. Barsanti, Paolo Gualtieri: Algae: anatomy, biochemistry, and biotechnology
5. Ayhan Demirbas, M. Fatih Demirbas: Algae Energy: Algae as a New Source of Biodiese]

(2010)
Linda E. Graham, James Graham, James M. Graham: Algae (2009)
Bumett J.H., Publisher: Edward, Arnold Crane Russak: Fundamentals of Mycology.

g

Practicals

1. Study of the structure of important animal viruses (thabdo, influenza, paramyxo hepatitis B and refroviruses)
using electron micrographs

2. Study of the structure of important plant viruses {caulimo, Gemini, tobacco ring spot, cucumber mosaic and
alpha-alpha mosaic viruses) using electron micrographs

3. Study of the structure of important bacterial viruses ($X 174, T4, }) using electron micrograph.

4. Studyof vegetative and reproductive structures of Nostoc, Chlamydomonas {electron micrographs}‘, Volvox,
Oedogonium,Colcochaete, Chara, Vaucheria, Ectocarpus, Fucus and Ponsiphonia,Procholoron, Diatoms
through electron micrographs, temporary preparations and permanent slides (based on availability of
materials),

5. Introduction to the world of fungi (Unicellnlar, coenocytic/septate mycelium, asocarps & basidiocarps).
6.  Rhizopus: study of asexual stage from temporary mounts and sexual structures through permanent slides.

- Aspergillus and Penicillium: study of asexual stage from temporary mounts. Study of Sexual stage from
permanent slides/photographs.

8. Agaricus; Specimens of button stage and full grown mushroom: sectioning of gills of Agaricus, and fairy tings
are to be shown,

9. Albugo: Study of symptoms of plants infected with Albugo; asexual phase study throughsection/ temporary
mounts and sexual structures through permanent slides.

~ A ’ Gher>
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SEMESTER —II

PAPER 1|
Programme/Class: | Year: First [ Semester: Second
Subject:
Course Code: | Course Title: CELL BIOLOGY
Course Outcomes: .

¢ Upon completing a cell biology course, students should be able to understand cell
structure and function, including organelles, cell division, and cell signaling, and apply
this knowledge to analyze biological processes and experimental data.

e Students will understand key cellular processes like cell division (mitosis and meio‘s'is}, celi
signaling, and energy production

e Students will develop practical skills in cell biology, including techniques like microscaopy,
cell culture, and molecular biology.

Credits: Core;
Max. Marks: Min. Passing marks: as per rules
Total No. of Lectures—-TutoriaIs-PracticaI(in hours per week): L-T-p:
Total No. of
Unit Topics Lectures/
Hours ( 60 )
‘ Structure and organization of Cell:Cell Organization — Eukaryotic
I (Plant and animal cells) and prokaryotic Plasma membrane: Structure 8
and transport of small molecules,
Cell Wall: Eukaryotic cell wall, Extra cellular matrix and cell matrix
11 interactions, Cell-Cell Interactions - adhesion junctions, tight junctions, ( b
gap junctions, and plasmodesmata (only structural aspects)
oI Cell Organelles: Mitochondria, chloroplasts and peroxisomes, ER, o
Golgi Complex and Lysosome
v Nucleus: Nuclear envelope, nuclear pore complex and nuclear lamina ‘-l
Chromatin ~ Molecular organization Nucleolus

10




Cytoskeleton: Structure ang Organization of actin filaments, association
v of actin filamenis with plasma membrane, cell surface protrusions, | 8
intermediate filaments, microtubules

Cell Signaling Signaling molecules and their receptors Function of celi
VI surface receptors, Pathways of intra-cellular receptors — Cyclic AMP "[
pathway, cyclic GMP and MAP kinase pathway '

Cell Cycle, Cell Death and Cell Renewal Eukaryotic cell cycle and its

VII regulation, Mitosis and Meiosis. S
Development of cancer, causes and types Programmed cel] death Stem
VI cells Embryonic stem cell, induced pluripotent stem cells. &

1.  Recommended Books: Hardin J, Bertoni G and Kleinsmith L. (201 0. Becker's World of e Ocll. &n
P T TR ——— =
edition. Pearson,

2. KarpG. (2010) Cell and Molecular Biology: Concepts and Experiments. 6nedition.
John Wiley & Sons. Inc.

3. DeRobertis, EDP and De Robertis EMF., (2006). Cell and Molecular Biology. 8 editicn.
Lipincott Williams and Wilkins, Philadeiphia,
Cooper, G.M. and Hausman, R.E. (2009). The Cell: A Molecular Approach. 5% Edition, ASM Press £
Sunderiand, Washington, D.C.; Sinauver Associates, MA.

SEMESTER -2 CREDITS: 2
CELL BIOLOGY (PRACTICAL)

Study a representative plant and animal cel by microscopy.

Study of the structure of cell organelles through electron micrographs

Cytochemical staining of DNA — Feulgen

Demonstration of the presence of mitochondria in striated muscle zells/ cheek epithelil colinsivg
vital stain Janus Green B

Study of polyploidy in Onion root tip by colchicine treatment.

Identification and study ef cancer cells by photomicrographs,

Study of different stages of Mitosis,

Study of different stages of Meiosis,

Cal R
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SEMESTER - 0
PAPER - II: Instrumentation ang Techniques

Programme/Class: | Year:First | Semester: Second
Subject:
Course Code: | Course Title: Instrumentation and Techniques

Course Qutcomes:
Upon successful completion of the course, the student will;
© Be familiar with different types of techniques currently used in laboratories
© B
monifor the stability of the protein under different environmenta] conditions
© Beabletodesigna multi-step purification protocol for a target protein,
© Beable to perform chromatographic methods of separation,
© Be able to understand and correctly interpret the migration of protein molecule on PAGE
‘ under native and SDS conditions :

Credits: Core:
Max. Marks: Min. Passing marks: as per rules
Total No, of Lectures-Tutoria]s—Practical(in hours per week): L-T-p:
Total No. of
Unit Topics ' Lectures/
Hours (60)
i Basics of microscopy: image formation, magnification, resolution, %
biological applications and instrumentation of varions kinds of microscopy.
Types of Microscopy: Optical Microscopy, Fluorescence, Confocal
I microscopy, Dark field Microscopy. Electron Microscopy (TEM, SEM). 3
I Differential centrifugation  and purification by density  gradient g—'
centrifugation, TLC, ultracentrifugation, flow cytometry,
Spectrophotometry: Different types of Spectroscopy: NMR, absorption
Spectroscopy, fluorescence Spectroscopy, phosphorescence, Infrared and
v Raman Spectroscopy, Optical Rotatory Dispersion (ORD), Circular :!*
Dichroism (CD).
Isolation and purification of microbial protein, Electrophoretic Separation of
protein, Determination of molecular weight of protein using PAGE/ gel %
v filtration method, Polyacrylamide gel electrophoresis (PAGE), native and
SDS, PAGE, 2D,PAGE, capillary electrophoresis, IEF.
Chromatographic methods of separation, Principles and applications of
Vi Paper, Thin layer chromatography, Gas, Liquid chromatography, HPLC and
FPLC; PCR & its types.
VI Autoradiography, applications of radiotracer in microbioclogy, X-RAY 7
Diffraction.
Biotechniques: Measurement of PH, Preparation of buffer and solutions,
VIII Different types culture media, and staining method. 7

ST N
de




Becommended Books:
1. Clark JM. 1977, Experimental Biochemistry. 2ud Ed. Wi Freeanan. Sawviney SK & Singhk R

2.

2000. Introductory Practical Biochemistry. 20d Ed. Naresa,
Willard M, Merritt LL & Dean JA.1981. Instrumenta Methods of Analysis. 4th Bd.
Van Nostrand.

- -William BL & Wilson K., 1975, Principles and Technigues of Practical Biochemisiry.

Edward Armold.

Wilson K, Walker J & Walker IM. 2005. Principles and Tochmigues of Practical
Biochemistry. Cambridge Univ, Pregg,

Kolowick NP & Kaplan NP. Methods in Enzymology. Academic Press {Series).

Zlummer DT. 1998. An Introduction to Practical Biochemistry. 3md Bd. Tam MeGraw Hill,

Washington DC,
Wilson K & Goulding KH. 1992. A Biologist“s Guide to Privciples and Technigues
of Practical Biochemistry. 3rd Eq. Cambridge Univ. Press.

Wilson K & Walker J. 2000. Principles and Techniques of Fractical Biochenvsiry. 5t Ed.
Cambridge Univ. Press. 30

N
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SEMESTER - Iff

PAPER - I: MICROBIAL GENETICS AND MOLECULAR BIOLOGY

Programme/Class: ESC

| Year: First | Semester: Third

Subject:

Course Code:

Course Title: MICROBIAL GENETICS AND MOLECULAR
BIOLOGY

Course Outcomes:
» After completing a course in Microbial Genetics and Molecular Biology,
students should be able to understand the principles of microbial genetics,
molecular biology, and their applications in various fields, inciuding
biotechnoiogy and medigine.

o  Comprehend principles of genetic analysis in microbes.

e Will learn about gene regulation and expression in microorganisms.

+  Will be able to understand the molecular mechanisms of microbial metabolism.

Credits: 4 Core: MICROBIAL GENETICS AND
MOLECULAR BIOLOGY
Max. Marks: 75+ 25 = 100 Min. Passing marks; as per rules
Total No. of Lectures-Tutoria]s—Prac'tical(in hours per week): L-T-P:
Total No. of
Unit Topics Lectures/
Hours
(60)
Fundamentals of Genetics: Mendelian Inheritance, alleles, concept of genes,
I Muton, Recon, Cistron, One gene one enzyme hypothesis, Extrachromosomal 3
inheritance.
Prokaryotic Information pathways
I Mutations, Bacteriophage genetics, Restriction-modification systems, 8
Recombination Molecular applications- Synthetic biology
Microbial genetic response
m Genetics of Quorum sensing, Stress shock, Bacterial mobility, '.‘\L
Two component regulation, Genetics of bacterial defense system
Genetic Exchange q__
v Bacterial transopons, Transformation, Conjugation,
Transduction, Yeast genetics, Neuropora genetics
Structures of DNA and RNA
DNA Structure: Watson and Crick- Model, Organization of DNA in g
v Prokaryotes, Viruses, Eukaryotes, plasmid.
Structure of RNA, Types of RNA, Genetical and non genetical RNA,
iRNA, mi RNA, si RNA.

SV




DNA replication and repair
DNA replication in Prokaryotes and Eukaryotes, Mechanism of DNA &
replication: Enzymes and proteins involved in DNA replication Mismatch
and excision repair

VI

Transcription in Prokaryotes and Eukaryotes
Transcription: Definition, difference from replication, promoter - concept

) VIX factors, Post-Transcriptional Processing

Traunslational machinery
Mechanisms of initiation, elongation and termination of polypeptides in both
prokaryotes and eukaryotes, Inhibitors of protein synthesis in prokaryotes
and eukaryote, Post translational modification

Regulation of gene Expression in Prekaryotes and Eukaryotes
VIO Principles of transcriptional regulation, regulation at initiation with g__
examples from lac and trp operons,

1. Recommended Books Genetics; Klug WS, Cummings MR, Spencer, C, Palladino, M (2011). Concepts
of Genetics, 10sEd,, Benjamin Cummings ?

2.UN. Streips, and R_E, Yasbin, 2014, Modern microbial genetcs, John Wiley and sons

3. Krebs J, Goldstein E, Kilpatrick S (2013). Lewin’s Essential Genes, 3nEd., Jones and Bartlett Leamning

transfer and manipulation, Springer Science & Business Media
5. Watson JD, Baker TA, Bell SPet al. (2008) Molecular Biology of the Gene, 6th Ed., Benjamin
Cummings
6. Maloy SR, Cronan JE and Friefelder D(2004) Microbial Genetics 2nd EDITION., Jones and Bladest
Publishers
Recommended Books Molecular Biology:

1. Watson JD, Baker TA, Bell SP, Gann A, Levine M and Losick R (2008) Molecular Biology of the
Gene, 6w edition, Cold Spring Harbour Lab. Press, Peatson Publication

2, Becker WM, Kleinsmith LJ, Hardin J and Bertoni GP (2009) The World of the Cell, 7nedition,
Pearson Benjamin Cummings Publishing, San Francisco

3. DeRobertis EDP and De Robertis EMF (2006) Cell and Molecular Biology, 8 edition. Lippinaog
Williams and Wilkins, Philadelphia :

4.  KarpG (2010) Cell and Molecular Biology: Concepts and Experiments, 6x edition, John Wiley & Sims,
Inc.

5. Sambrook J and Russell DW. (2001). Molecular Cloning: A Laboratory Manugl, 4% Edition, Cold
Spring Harbour Laboratory press.

6. Krebs J, Goldstein E, Kilpatrick S (2013). Lewin’s Essential Genes, 3 Ed., Jones and Bartlett Lezrming

7.  Gardner EJ, Simmons M1, Snustad DP (2008). Principles of Genetics. 8th Ed, Wiley-India
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MICROBIAY., GENETICS {PRACTICASL.)

Preparation of Master and Replica Plates

Study the effect of chemical (HNO:) and physical (UV) mutagens on bacterial cells
Study survival curve of bacteria after exposure to ultraviolet (V) light

Isolation of Plasmid DNA from E.coli

Study different conformations of plasmid DNA through Agaraose gel electrophoresis,
Demonstration of Bacterial Conjugation

Demonstration of bacterial transformation and transduction

MOLECULAR BICLOGY (PRACTICAL)

Study of different types of DNA and RNA using micrographs and model / schematic representaticos
Study of semi-conservative replication of DNA through micrographs / schematic representations
Isolation of genomic DNA from E. coli

Estimation of salmon sperm / calf thymus DNA using colorimeter (diphenylamine reagent) or UV
spectrophotometer (Azg0 measurement)

Estimation of RNA using colorimeter (orcinol reagent) or UV spectrophotometer (Axomeaserement)
Resolution and visualization of DNA by Agarose Gel Electrophoresis.

Resolution and visualization of proteins by Polyacrylamide Gel Electrophoresis (SDS-PAGE).

!
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SEMESTER - I

PAPER-IX
Programme/Class: Year: First Semester: Third
Subject:
Course code: | Course Title: Biostatistics and Bisinformatics
Unit Topics:
I Biostatistics — Basic concepts. Fundamentals of measurement, Qualitative &
Quantitative Variables. Histogram and Pie chart. 8

11} Collection, Classification, Tabulation & Presentation of data, 8

Mean, Median, Mode, Dispersion, Standard Deviation, merits & demerits.

oI Chi-square test & *t’ test. Analysis of variance,
Correlation Analysis. Types and measures of Correlation, Regression Analysis. :F—

Regression of Y on X and X on V., Toial
v Statistical methods; Scope of statistics: utility and misuse. Principles of Na.of
statistical analysis of biological data :’- iectu

v Introduction to Computer Fundamentals RDBMS - Definition of relational
database Mode of data transfer (FTP, SFTP, SCP), advantage of encrypted deta 8

transfer

res {6l

VI Introduction to Biological data bases and its types
Primary & Secondary Databages. Sequence Databases (European Moletudar 3
Biology Laboratory, Gene bank).

DNA Data Base of Japan (DDBJ), SWISS-PORT, Protein Information
Resource, TREMBL, Protein Family/Domain Databases (Prosite. Pfamn & Prnts

vIx Submitting sequence to Database and information retrieval through ENTREZ.
Collecting & Storing Sequences, Local alignment, :_)_
Global Alignment, BLAST (BLASTP, BLASTN, BLASTX, TBLASTN,
TBLASTX).Multiple sequence alignment (Clustal w algorithm

v Genome organization and analysis  Diversity of Genomes:"Viral, prokaryotic
& cukaryotic genomes No. of Hours: 10 Genome, transcriptome, profeame, 2- g_
D gel electrophoresis, Maldi Toff spectroscopy Major features of completed
genomes: E.coli, S.cerevisiae, Arabidopsis, Human

Recommended Books:

1} Bioinformatics for geneticists: Wiley (2003)

2) Lesk: Bioinformatics, Oxford (2003, Indian ed)

3) Westhead et al: Bicinformatics Instant Notes, Viva Books (2003, Indian e
4) Jerrold H. Zarr: Biostastistical Analysis (Fourth edition), Pearson Education

Inc., Delhi

5) W.W.Daniel and C.L.Cross: Biostatistics(Tenth edition), Wiley

6) JohnE. Havel, Raymond, E. Hampton and Scott J Meiners:
Introductory Biological Statistics (Fourth edition)

7) Satguru Prasad: Elements of Biostatistics

8) Pranab Kumar Barnerjee: Introduction to Biostatistics

P o de=




Practicals

1. Introduction to different operating systems - Wﬁﬁt@mﬁé&?_ﬁﬁgﬁ’s

2. Introduction to bioinformatics databases fany thres); NCBYPDB/DDBS, Uniprot, PDB

3. Sequence retrieval using BLAST )

4. Sequence alignment & phylogenetic enatysis using clustal\V & phyiip -

5. Picking out a given gene from genomes using Genscan or other softwares {promoter region identification,
repeat in genome, ORF prediction}. Gene finding toots (Glimmer, GENSCAN), Primer designing,
Genscan/Genetool

homology modeling using Swissmodel. Molecuiar visualization using jmol, Protein structure model
evaluation (PROCHECK)

7. Prediction of different features of a functionat gene Word Problems based on Differential Equations 2.
Mean, Median, Mode from grouped and ungrouped Data set 3, Standard Deviation and Coetlicient nf
Variation 4, Skewness and Kurtosis 5. Curve fitting 8. Correlation 7. Regression 8. Finding area under the
curve using normal probability 9. Testing of Hypothesis- Normal Distribution, t-test and Chi-Srunre-test 15,
Confidence Interval

.
Dy
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Programme/Class: B.Se. Year: Second Semester: Fourih

Subject: Microbiology Paper I

Course code: [Course Title: Biochemistry

Course outcome: Biochemistry is regarded as the mother of all biological sciences disciplines as it
unveils the chemical basis of life an all the living organisms from micro-organisms to plants and
animals. Keeping in pace with the developing trends in various areas of biochemistry the subject course
contains fundamental as wel] as latest and upcoming developments in the field of biochemistry.,

Credits:4 Core Compulsory
Max. Marks: (25+75) Min. Passing Marks: 40
Unit ‘ Topics:

Structure of atoms, molecules and chemical bonds ‘
I Composition, structure and finction of biomolecules carbohydrates, lipids,
proteins,

Do

I Conformation of proteins (Ramachandran plot, secondary, tertiary and
Quaternary structure; domains; motif and folds) nucleic acids and

vitamins.

Principles  of biophysical chemistry pH,  buffer, Reaction of
kinetics, thermodynamics, colligative properties.

4

Enzymes, classification, enzyme kinetics, mechanism of enzyme catalysis,

enzyme regulation, isozymes, coenzymes, Abzymes, ribozymes, Enzyme
Inhibitors.

Y N

A’ Bioenergetics, high energy rich biomolecules, phosphory! transfer reactions,
oxidation reduction reactions, Coupled reaction standard free energy change.

Bo

VI Carbohydrate metabolism: glycolysis, pyruvate oxidation, TCA cycle, PPP
pathway, oxidative phosphorylation, gluconeogenesis, glyco genolysis, 8
glycogenesis

VII | Lipid metabolism beta oxidation of fatty acid, steroid synthesis, cholesterol
synthesis, fatty acid synthesis (SFA, UFA).

Protein metabolism (catabolism of carbon skeleton, nitrogen skeleton, urea
cycle.)

VIII | Nucleic acid metabolism (Synthesis of purines and pyrimidines nucleotides
and its catabolism)

Enzyme technology: engineering, immobilization, physical, adsorption,
éntrapment, covalent modifications.

=4 -+
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Recommended Books:
atvommended Books:

o

o © 6 6 0@ o

Nelsonet al: Lehninger Principles of Biochemistry (3rd Bd.), MacWilian Worth, 2008
Bergetal.: Biochemistry (5th Ed.), Freeman, 2002
I.L.Jain: Fundamental of Biochemistry
Mathews et al.: Biochemistry (3rd Ed.), Pearson, 2004 (37)
Zubay et al: Principles in Biochemistry (2nd Ed.), WCB, 1935
Murrayet.al: Harper’s Hllustrated biochemistry : McGraw Hii} (2003} Elliott and Eifiott
Lubert Stryer: Biochemistry ’
Voet & Voet. Biochemistry Vols I &2: Wiley (2004)
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BIOCHERISTRY (PRACTICALS)

Properties of water, Concept of pH and buffers, preparation of

buffers and Numerical problems te explain the com,

Numerical problems on calculations of Standard Free Energy Change and Brilibrinm
constant

Standard Free Energy Change of coupled reactions

Qualitative/Quantitative tests for carbohydrates, reducing sugars, non reducing suaars
Qualitative/Quantitative tests for lipids and proteins

Study of protein Secondary and tertiary structures with the help ofmodels

Study of enzyme kinetics — calculation of Vmax, Km, Kcat values

g
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: SEMESTER - IV
PAPER - I1: MICROBIAL PHYSIOLOGY AND METABOLISM

Programme/Class: | Year: Second | Semester: Fourth

Subject:
Course Code: |_Course Title: MICROBIAL PHYSIOLOGY AND METABOLISM
Course Outcomes:

o After completion of course the students will understand the fundamental principles of
microbial physiology, including growth, metabolism, and environmental adaptations,
and be able to apply this knowledge to various fields like biotechnology and
healthcare.

o Students will learn about the key metabolic pathways involved in energy production, carbon
and nitrogen assimilation, and biosynthesis of essential biomolecules .

Credits; Core:
Max. Marks: Min. Passing marks: as per rules
Total No. of Lectures-Tutorials-Practical(in hours per week): L-T-P:
Total No, of
Unit Taopics Lectures/
Hours (‘Q
Microbial Growth and Effect of Environment on Mierobial Growth
Definitions of growth, measurement of microbial growth, Batch culture,
I Continuous culture, generation time and specific growth rate, synchronous 3
growth, diauxic growth curve

Microbial growth in response to environment, nutation and energy -Temperature
(psychrophiles, mesophiles, thermophiles, extremophiles, thermodurics,
I psychrotrophs), pH (acidophiles, alkaliphiles), solute and water activity
(halophiles,  xerophiles, osmophilic), Oxygen (aerobic, anaerobic,
microaerophilic, facultative aerobe, facultative anaerobe), barophilic.

(7]

Microbial growth in response to nutrition and energy — Autotroph/ Phototroph,
I heterotrophy, Chemolithoautotroph, Chemolithoheterotroph, Chemoheterotroph,
Chemolithotroph, photolithoautotroph, Photoorganoheterotroph.

Nutrient uptake and Transport
v Passive and facilitated diffusion Primary and secondary active transport, concept
of uniport, symport and antiport Group translocation Iron uptake

Chemoheterctrophic Metabolism - Aerobic respiration Concept of aerobic

respiration, anaerobic respiration and fermentation Sugar degradation pathways

A% i.e. EMP, ED, Pentose phosphate pathway TCA cycle Electron transport chain:
components of respiratory chain, comparison of mitochondral and bacterial
ETC, electron transport phosphorylation, uncouplers and inhibitors

0 | P

Chemoheterotrophic Metabolism- Anaerobic respiration and fermentation
Anaerobic respiration with special reference to dissimilatory nitrate reduction

VI (Denitrification; nitrate /nitrite and nitrate/ammonia respiration; fermentative &
nitrate reduction) Fermentation - Alcohol fermentation and Pasteur effect;
Lactate fermentation (homofermentative and heterofermentative pathways},
concept of linear and branched fermentation pathways

~
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Chemolithotrophic and Phototrophic Metabolism

Introduction to aerobic and anaerobic chemolithotrophy with an. example
each. Hydrogen oxidation (definition and reaction) and methanogenesis
(definition and reaction) Introduction to phototrophic metabolism - groups
of phototrophic microorganisms, anoxygenic vs. oxygenic photosynthesis
with reference to photosynthesis in green bacteria, purple bacteria and
cyanobacteria

Nitrogen Metabolism - an overview Introduction to biological nitrogen }
VI fixation Ammonia assimilation Assimilatory nitrate reduction, dissimilatory
nitrate reduction, denitrification , denitrification.

Recommended Books:

1. Madigan MT, and Martinko JM (2014). Brock Biology of Microorganisms. 14th edition. Prentice Hall
International Inc.

Moat AG and Foster JW. (2002). Microbial Physiology. 4th edition. Johg W iley & Sans

Reddy SR and Reddy SM. (2005). Microbial Physiology. Scientific Publishers India

Gottschalk G. (1986). Bacterial Metabolism, 2nd edition. Springer Verlag

Stanier RY, Ingrahm JI, Wheelis ML and Painter PR. (1987). General Microbiology. Sth edition, McMifizn
Press. .
Willey JM, Sherwood LM, and Woolverton CJ. (2013). Prescott’s Microbiology. 9% edition. McGraw Hill
Higher Education.

ppwe

&

MICROBIAL PHYSIOLOGY AND METABOLISM {PRACTICAL)
1. Study and plot the growth curve of E. coli by tubidiometric and standard plate count methods,

2. Calculations of generation time and specific growth rate of bacteria from the graph plotted with

the given data
3. Effect of temperature on growth of E. coli
4. Effect of pH on growth of E. coli
5. Demonstration of alcoholic fermentation
6. Demonstration of the thermal death time and decimal reduction time 6£E. coli.

o W
D 0r
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SEMESTER -V

PAPER - I: IMMUNOLOGY

Programme/Class: B.Sc. | Year: Third | Semester: V

Subject:

Course Code: | Course Title: IMMUNOLOGY

L

L]

Course Outcomes: Students will be able to describe the cells, tissues, and organs of the
immune system, including the roles of different immune cells {like lymphocytes,
macrophages, and dendritic cells) and malecules (like antibodies, cytokines, and
chemokines).

Students will be able to explain the mechanisms of hypersensitivity reactions {allergies) and
autoimmune diseases (where the immune system attacks the body's own tissues).
Students will be familiar with common immunological techniques used in research and
diagnosis, such as ELISA, flow cytomeitry, and serology.

Credits: Core:

Max. Marks: Min. Passing marks: as per rules

Total No. of Lectures~Tutorials-Practical(in hours per week): L-T-P;

Uni

Total No. of
Topics Lectures/
Bours (40 )

Introduction

Contributions of following scientists to the development of field of .
immunology - Edward Jenner, Karl Landsteiner, Robert Koch, Paul Ehrlich, %
Elie Metchnikoff, Peter Medawar, MacFailane Burnet, Neils K Jerne,
Rodney Porter and Susumu Tonegawa

Immune Cells and Organs

Structure, Functions and Properties of: Immune Cells - Stem cell, Tcell, B

cell, NK cell, Macrophage, Neutrophil, Eosinophil, Basophil, Mast cell, %
Dendritic cell; and Immune Organs — Bone Marrow, Thymus, Lymph Node,
Spleen, GALT, MALT, CALT '

Antigens and antibodies ‘

Characteristics of an antigen (Foreignness, Molecular size and
Heterogeneity); Haptens; Epitopes (T & B cell epitopes); T-dependent ard T-
independent antigens; Adjuvants Structure, Types, Functions and Propesties
of antibodies, Monoclonal and Chimeric antibodies

Major Histocompatibility Complex
class I & class IMHC antigens, antigen processing

Complement System 4
Components of the Complement system; Activation pathways (Classical,
Alternative and Lectin pathways); Biological consequences of complement
Activation

Emmune techniques
- Blood grouping, Antigen Antibody reactions :agglutination, precipitation,
immune electrophoresis, Coomb’s test, ELISA, RIA.

Vaccines and vaccination

adjuvants, cytokines, DNA vaccines, recombinant vaccines, bacterial
vaccines, viral vaccines, vaccines to other infectious agents, tumor vaccines,
principles of vaccination, passive & active immunization, immunization
progratns & role of WHO in immunization programs.

| O oo || W




Immunological Disorders zud Tamer ity Mo, of Honrs; 10 Types of
Autoimmimity and Hype:sensnmty with exzmaples; lmnnaedeficiencies -
Animal models (Nede and SCID migs 3, BCID, DiGeonge symfrome, Chedialle- -
Higashi syndrome, Levkocyte adhesion deficiency, CGD; Types of tumors,
tumor Antigens, causes and therapy for caugers,

)\[’ ‘\%” @Q\ )W -
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IMMUNOLOGY (PRACTICAL)

Identification of human blood groups.

Perform Total Leukocyte Count of the given blood sample.
Perform Differential Leukocyte Count of the given blood sample,
Separate serum from the blood sample (demonstration).
Perform immunodiffusion by Ouchterlony method.

Perform DOT ELISA.

Perform immunoelectrophoresis.

Recommended Books:

Abbas AK, Lichtman AH, Pilla; S. (2007). Cellular and Molecular Immunology. 6th edition Saunders
Publication, Philadelphia.

Delves P, Martin S, Burton D, Roitt IM. {2006). Roitt’s Essential Immunology. 11th edition Wiley-Blackwell
Scientific Publication, Oxford.

Goldsby RA, Kindt TJ, Osborne BA. (2007). Kuby’s Immunology. 6th edition W.H. Freeman and Company,
New York.

Murphy K, Travers P, Walport M. (2008). Janeway’stmmunobiology. 7th edition Garland Science
Publishers, New York.

PeakmanM, and Vergani D. (2009). Basic and Clinical Immunology. 2nd edition Churchill Livingstone
Publishers, Edinberg.

Richard C and Geiffrey . (2009). Irmmunology. 6th edition. Wiley Blackxwell Publication.
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SEMESTER —V
;’APER ~ H: RECOMBINANT DNA TECHNOLOGY

Programme/Class: B.Sc, | Year: I | Semester: V
Subject: Microbiology
Course Code: | Course Title: RECOMBINANT DNA TECHNOLOGY

Course Outcomes:

e After completion of course the students will be able to demonstraie a strong
understanding of the principles and applications of genetic engineering, including
proficiency in designing and conducting experiments involving genetic manipulation,
and be able to apply these skills in various fields like biotechnology, medicine, and
agriculture.

© The students will be familiar with various techniques used in RDT, such as DNA
cloning, gene editing, and PCR

o Wil be able to design cloning experiments using vectors.

¢ Understand the techniques used in functional genomics, such as microarrays, NGST,
mMRNA expression, and miRNA expression.

Credits: Core:

Max. Marks: Min. Passing marks: as per rales

Total No. of Lectures-TutoriaIs—Practical(in hours per week): L-T-P:

Totzl No, of
Unit Topics Lectures/
Hours{(6 9 )

Introduction to Genetic Engineering — e
Milestones in genetic engincering and biotechnology

Molecular cloning -Tools of RDT

Cloning tools -Restriction modification systems: Types I, I and IH. Mode : &
of action, nomenclature, applications of Type H restriction enzymes in
genetic engineering

Vectors in RDT
Plasmid vectors: pBR and pUC series, 2micron plasmid and yeast plasmid, 'J_
Ti plasmid, Bacteriophage lambda and M13 based vectors Cosmids,
phagemids, BACs, YACs, HAC. Use of linkers and adaptors

STRATEGIES OF MOLECULAR CLONING
Expression vectors: E.coli lac and T7 promoter-based vectors, yeast Yip, :}‘
YEp and YCp vectors, Baculovirus based vectors, mammalian SV40-based
expression vectors

Techniques used in RDT

Transformation of DNA: Chemical methed, Electroporation,

Gene delivery: Microinjection, electroporation, biolistic method (gene gun), 8
v liposorme and viral-mediated delivery, Agrobacterium - mediated delivery.
DNA, RNA and Protein analysis: Agarose gel electrophoresis, Southern -
and Northern - blotting techniques, dot blot, DNA microarray analysis,
SDS-PAGE and Western blotting

NPT 7
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VI DNA sequencing-Maxam Gilbert, Sanger dioxy method and automated DNA

Amplification and DNA Sequencing 8

sequencing, Overview of Next Generation Sequencing Technologies

VI Colony hybridization and colony PCR, Chromosome walking and

Construction and Screening of Genomic and cDNA libraries
Genomic and ¢DNA libraries: Preparation and uses, Screening of libraries: -

chromosome jumping.
DNA sequencing-Maxam Gilbert, Sanger dioxy method and automated DNA
sequencing, Overview of Next Generation Sequencing Technologies

Applications of Recombinant DNA Technology
Products of recombinant DNA technology: Products of human therapeutic

VIII interest - insulin, hGH, antisense molecules. Bt transgenic -cotton, brinjal, }

Gene therapy, recombinant vaccines, protein engineering and site directed
mutagensis

rimro

Recommended Books: 1.Brown TA. (2010). Gene Cloning and DNA Analysis. 6 editicn.
Blackwell Publishing, Oxford, U.X. )
Clark DP and Pazdernik NJ. (2009). Biotechnology: Applying the Genetic Revolution. Elsevier
Academic Press, USA
Primrose SB and Twyman RM. (2006). Principles of Gene Manipulation and Genomics, Ta
edition. Blackwell Publishing, Oxford, U.X. .
Sambrook J and Russeli D. (2001). Molecular Cloning-A Laboratory Manual. 3rd edition. Coid
Spring Harbor Laboratory Press
Wiley JM, Sherwood LM and Woolverton CJ. (2008). Prescott, Harley and Klein’s Microbiclozy.
McGraw Hill Higher Education
Brown TA. (2007). Genomes-3. Garland Science Publishers

se SB and Twyman RM. (2008). Genomics: Applications in human biology. Blackwell Publishisn Qxfud, 17.

4§ o
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SEMESTER -4
RECOMBINANT DNA TECHNGLOGY {PRACTUCALY

Preparation of competent celis for trensfonmetion

Demonstration of Bacterial Transformation and calculation of transformation efitciency.
Digestion of DNA using restriction enzymes and 2nalysis by agarnse gel electrophwresis
Ligation of DNA fragments

Cloning of DNA insert and Blue white screening of tecombinants,

Interpretation of sequencing gel electropherogrars

Designing of primers for DNA amplification

Amplification 6f DNA by PCR.

Demonstration of Southern blotting

NS




SEMESTER -V

PAPER - I

Programme/Class: B.Sc. [ Year: I | _Semester: v

Subject: Microbiology

Course Code: { Course Titie: Enzyme Technology

* Course Outcomes: After completion
comprehensive understanding of
and biotechnological significance

apply enzyme-based solutions in various fields.

= They will understand enzy

influencing enzyme activity (e.g., pH, temperature, inhibitors).

= Students will gain an a

industries, including food, pharmaceuticals, and biotechnology.

of course students shall be able to have a
enzymes, their mechanisms, applications,
» enabling them to analyze, design, and

me kinetics, mechanisms of enzyme action, and faciors

ppreciation for the diverse applications of enzymes in varicus

Credits: Core:
Max. Marks: Min, Passing marks: as per rules
Total No. of Lectures-Tutoria]s—PracticaI(in hours per week): L-T-P:
Total No. of
Unit Topics Lectares!
Hours
(68}
Introduction to Enzymes
I General introduction and historic background- Generat Terminology, Enzyme c~6
units-Katal and IU, Enzyme activity- chemical nature of enzymes.
Nomenclature and Classification of Enzymes .
Protein nature of enzymes and Non protein enzymes- Ribozymes and 8
I DNAzymes. Metalloenzymes and metal activated enzymes. Coenzymes and
Cofactors- Prosthetic group, coenzymes involved in different metabolic
pathways. Classification of coenzymes. Isozymes, Abzymes, Synzyme
Enzyme Catalysis
Lock and key, Induced fit and Transition state Hypotheses. Mechanism of 3_
1L enzyme catalysis- Acid- base catalysis, covalent catalysis, Metal ion catalysis,
Proximity and orientation effects etc. Proenzymes (Zymogens).
Enzyme Inhibition
v Reversible Inhibition- Competitive, Non Competitive, Uncomnpetitive, Mixed, :‘Lo
Substrate, Allosteric and Product Inhibition. Irreversibie Inhibition- Suicide
inhibition, ;
Enzyme Regulation i
v Feedback Regulation, Allosteric Regulation, Reversible Covalent Modification 8

and Proteolytic Activation. Organisation of enzymes in the cell.




Enzyme Kinetics

Factors affecting the enzyme activity- Concentration, pH and emperaine,
Kinetics of a single- substrate enzyme catalysed reaction, Michealis-Menten
Equation, Km, Vmax, L.B Plot, Tumover number, Kcat. Kinetics of Enzyme
Inhibition. Kinetics Allosteric enzymes,

Industrial uses of Enzymes (Applied Enzymelogy)

Industrial Enzymes- Thermophilic enzymes, amylases, lipases, proteolstic
enzymes in meat and leather industry, enzymes used in various fermentation
processes, cellulose degrading enzymes, Metal degrading Enzymes,

vl

Clinical uses of Enzymes

Clinical enzymes- Enzymes as thrombolytic agents, Anti-inflamatory agents,
strptokinasae, asparaginase, Biosensors, Enzyme Engineering and site directed
mutagenesis, Designer enzymes. Lead Compound, Structure based drug
design,

Recommended Boolks:

nibhwp -

Fundamentals of Enzymology : Nicholas Price & Lewis Stevens

Enzymes : Biochemistry, Biotechnology and Clinical Chemistry- Trevor Palmer
Biochemistry text books by Stryer, Voet and Lehninger (Relevant Chapters}
Proteins by Gary Walsh

Internet/ Journal Resonrces
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SEMESTER —V
PAPER — IV: Medical Microbiology

Programme/Class: B.Sc. | Year: Third | Semester: Fiftn

Subject: Microbiology

Course Code: | Course Title: Medical Microbiology

Course Qutcomes;
Students after completion of course will be able to

Understand the fundamentals of Medical Microbiology and key principles of it.

Will gain the knowled ge of most common medically important organism and the infections they cause.
Will learn the different approaches, techniques and tools used to identify pathogens and

control them.

Will be able to apply Diagnostic approaches for microbial pathogens

Know about important bacterial and viral disease,

Credits: Core:

Max. Marks: Min. Passing marks: as per rules

Total No. of Lectures-Tutorials-Practica](in hours per week): L-T-P:

Unit

Total Ne. of

Toapics Lectures/

Hours
(68)

Introduction to medical microbiology
History and scope of medicai microbiology, normal microflora of human body
and its importance, Early discovery of pathogenic microorganisms, normal 8
microbial flora of the human body and their importance,

Host Pathogen Fnteraction

Host pathogen interaction: Definitions - Infection, Invasion, Pathogen, 8
Pathogenicity, Virulence, Toxigenicity, Carriers and their types, Transmission

of infection, Pathophysiologic effects of LPS

Sample collection, transport and diagnosis
Collection, transport and culturing of clinical samples, principles of different ?,_,
diagnostic tests (ELISA, Immunofluorescence, Agglutination based
tests,Complement fixation, PCR, DNA probes).

Bacterial discases

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission, 2“
prophylaxis and control Respiratory Diseases: Streptococcus pyogenes,
Haemophilus  influenzae, Mycobacterium tuberculosis  Gastrointestinal
Diseases: Escherichia coli, Salmonella typhi, Vibrio cholerae, Helicobacter
pylori Others: Staphylococcus aureus, Bacillus anthracis, Clostridium tetani,
Treponema pallidum, Clostridinm difficie

Viral diseases - List of diseases of various organ systems and their causafive
agents. The following diseases in detail with Symptoms, mode of transmission,

prophylaxis and contro] Polio, Herpes, Hepatitis, Rabies, Dengue, AIDS, %
Influenza with brief description of swine flu, Ebola, Chikungunya, Japanese

Encephalitis
DS 2 b/




Protozoan diseases - List of diseases of various organ systems and thejr
causative agents. The following discases in detail with Syniptoms, mode of
transmission, prophylaxis and contro] Mnlaria, Kala-azar Unit 6 Fungal
diseases  Brief description of each of the following types of mycoses and
one representative disease to be studied with respect (o {ransmission,

symptoms and prevention Cutaneous mycoses: Tinea pedis (Athlete’s. foot)
Systemic mycoses: Histoplasmosis Opporiuiistic mycoses: Candidiasis

Therapeutics of microbial diseases

Mechanism of action of various chemotherpeutic agents: Treatment using
antibiotics: beta lactam antibiotics(penicillin, cephalosporins), quinolones,
polypeptides and aminoglycosides. Principle of drug resistance. Concept of
DOTS

h 111

Prevention Of Microbial Diseases

General preventive measures, importance of personal hygiene, Environmental
sanitation and methods to prevent the spread of infectious agents transmitted
by direct contact, food, water and insect vectors, vaccines: importance, types,
vaccines available against microbial diseases

>

Recommended Books:

1. Ananthanarayanan R. and C.K. Jayaram Panicker Orient Longman Text of Microbiology, 1997.

2. Mackie and McCartney Medical Microbiolo gy Vol.1: Microbial Infection.
Vol.2: Practical Medical Microbiology Churchitl Livingstone, 1996.

3. ShansonD.C., Wright PSG, Microbiology in Clinical Practice., 1982.
4. Baron EJ, Peterson LR and Finegold SM Mosby, Bailey and Scott's Diagnostic Microbiology, 19553,

5. Smith, C.G.C. "Epidemiology and Infections' (1976): Medowfief Press Ltd., Shildon, England.
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SEMESTER ~V
Medical Microbiology {Practical

. Identify bacteria (any three of E. coli, Salmonella, Pseudomonas, Staphylecoccus, Becilius) using
laboratory strains on the basis of cultural, morphological and biockermical characteristics: IMViC,
TSI, nitrate reduction, urease production and catalase tests

. Study of composition and use of tmportant differential media for identification of bacteria: EMB
Agar, McConkey agar, Mannitol salt agar, Deoxycholate citrate agar, TCBS

Study of bacterial flora of skin by swab method

Perform antibacterial sensitivity by Kirby-Bauer method

Determination of minimal inhibitory concentration (MIC) of an antibiotic,

Study symptoms of the diseases with the help of photographs: Polio, anthrax, herpes, chicken pox,

HPV warts, AIDS (candidiasis), dermatomycoses (ring worms)

- Study of various stages of malarial parasite in RBCs using penmanent mounss.

b - E
S G

- 34




SEMESTER - VI
PAPER — I: Industrial Microbiology

Programme/Class: B.Sc, | Year: Third | Semester: six

Subject: Microbiology

Course Code: | Course Title: industrial Microbiology

Conrse Qutcomes:

* Learning of different fermentation techniques, bioreactor design,inoculum development for industrial
fermentations, Microbial growth and product formation kinetics, media formmlation and sterilization,
isolation, preservation and improvement of industrially important micro-organisms.

*  Understanding of industrial production and purification of organic acids, alcohols, wine and vinegar with
help of different microbes,

*  Understanding of industrial production and purification of antibiotics, enzymes, amino acids and-

steroids.

*  Understanding of different pathways followed in or by the microbes involved in production of these bio-
chemicals. Method of manipulating these pathways to get desired yield.
* Understanding of application of these bio-molecules in benefit of mankind

Credits: Core;
Max. Marks: Min. Passing marks: as per nles
Total No. of Lectures-Tutoﬁa]s-PracﬁcaI(in hours per week): L-T-P:
Total Ko. of
Unit Topics Lectures/
Howmrs
{68}
Historical developments of industrial microbiology - Definition and scope of
Industrial Microbiology Contributions of various scientists to Industrial
I Microbiclogy- a
a) Louis Pasteur  b) Antony Van Leeuwenhoeck ¢) Alexander Fieming
d) Selman Waksman
Introduction to Industrially important products
a) Pharmaceutical products — i) Vitamins - VitB12 ii) Antibiotics—
Penicillin &
I b} Agricultural products — i) Biofertilizers — Azotobacter ii) Biopesticides —
Bacillus thuringiensis. c) Food products —
i) Fermented milk products — Curd ii) Pickles — Saverkraut
d) Other Industrial products — 1) Enzymes ~ Amylase ii) Organic acid -Citric
acid
- Microbial substrate- Media formulation, Optimization of media; Cell
growth kinetics: Kinetics of substrate utilization, biomass production and
Y product formation in batch, fed batch and continuous cultivations; Kinetics g—
of death of microorganisms
Concepts of Fermentation 1. Fermentation ~ Definition 2. Primary and
secondary metabolites 3. Types of fermentation a) Batch and continuous
v fermentations b) Dual and multiple fermentation ¢) Solid state and
liquid state fermentation Fermentation media
Components of Fermentation media- 1. Basic components
a) water b) Sources of: carbon, nitrogen, minerals 8
v 2. Special ingredients ~ a) growth factors b) buffers
¢) precursors, inhibitors, inducers, d) antifoam agents
e) redox potential
3. Types of media used- a) synthetic, semisynthetic b} crude
35
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Use of Wastes a} Industrial waste 1) Molasses ‘ ‘ |
VI if) Corn steep liguor i) SWL &-
b) Agricultural wastes }Wheat bran i} Rice frosk :

A. Screening of industrially important IRCODOTganisms 1. Primary Screening
VI of a) Antibiotic producers b} Greasnic acid producers }
c)Amylase producers 2. Secondary scresming

Study of Industrially Important Microosganisms 1. General characteristics
Viil and industrial Importance of : a) Bactesia including actinomycetes Q’ ;
b) Fungi (yeasts and molds) c) Algge J '

Recommended Books:

i. Stanbury P. F., A. Whitaker, §. J. Hall. Principles of Fermentation Technology Publisher Butterworth-
Heinemann

2. ShulerM.L.andF., Kargi: Bioprocess Engincering Basic Concepts by Publisher Prentice Hall,

3. VogelH.C.,C.L. Todaro, C.C. Todaro: Fermentatiop and Biochemical Engineering Handbooic Principles,
Process '

Design, and Equipment by Publisher: Noyes Data Corporation/ Noyes Publications. ]

W. Crueger and A.Crueger: Biotechnology. A Textbeok of Industrial Micrebiology, Publisher : Sineusr

Associates,

Prescott and Dunn's Industrial Microbiology. Publisher: Gerald Reed: Books.

Casida L. E. J. R: Industrial Microbiology by Publisher: New Age (1968)

Shukla P. and Pletschke, Brett I. (Eds.) (2013} Advances in Enzyme Biotechnology, Springer-Verdag Berlin

Heidelberg. ISBN 978-81-322-1094-8 {ebook); ISBM 978-81-322. 10531 {Soficover)
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SEMESTER - VI
Industrial Microbiology (Praectical)

Introduction to Industrial Microbial Techniques
1. Biosafety in Microbiology Laboratory-

a} Aseptic techniques:  {)Table disinfection
b) Proper disposal of used material

¢} Cleaning and sterilization of glass wares

2. Studying parts of Lj ght compound microscope and its use and care,

3. Study of the principle and applications of instruments used in the microbin] ogy laboratery:
a) Biological safety cabinets b} Autoclave '

c) Incubator
d) Hot air oven e) Seitz filter

f) Colony counter and bacteriological filter assembiy.
ki) pH meter

ii)Hand wash, i) Usz of aprons

£} Centrifupe
i) Spectrophotometer J) Distiliation

Unit Unit I/ Credit II Preparation of Media for the Study of Microoreanism i Fermxzention 15
1. Preparation of liquid and solid culture media and their sterilization,

a) Preparation of - agar plates, buts and slants.
2. Preparation of media suitable for the growth of

a) Bacteria — i. Nutrient broth ii. Nutrient agar iii. Soil extruct agar
b)Molds— i Potato Dextrose Agar ii. Czapek Dox agar
c) Yeasts— i Glucose Yeast Extract Agar  ii. Sabourand’s agar
d) Actinomycetes — i. Glycerol Asparagine Agar

3. Sterilization of culture medium using Autoclave and assessment fir sterHity,

4. Sterilization of glassware using Hot Air Oven and assessment for sterility

§
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SEMESTER - VI
PAPER —H: Food Microbiology

Programme/Class: B.Sc. | Year: Third | Semester: six
Subject: Microbiology -
Course Code: | Course Title: Food Microbiology

Course Outcomes: After completion of course the student will be able to-

B Understand the principles of microorganisms during various food-processing and preservation

steps.

O Comprehend the interactions between microorganisms and the food environment, and

factors-influencing their growth and survival.
0 Understand the significance and activities of microorganisms in food.

(o |

and-methods for their isolation, detection and identification.

Recognize the characteristics  of food-borne, waterborne and spoilage microorganisms,

O Analyze the importance of microbiological quality control programme®s in food production.

Discuss the microbiology of different types of food commodities,

O Describe the rationale for the use of standard methods and procedures for the microbiological -

analysis of food.

Credits: Core:

Max. Marks: Min, Passing marks: as per rujes

Total No. of Lectures-Tutorials-Practical(in hours per week): L-T-P:

Unit Topics

Total No. of
Lecturcs/
Hours

Food and Microorganisms- Intrinsic and extrinsic factors that affect growth

I and survival of microbes in foods, natural flora and source of contamination 8
of foods in general.
Microbial spoilage of various foods - Principles, Spoilage of vegetables,

o fruits, meat, eggs, milk and butter, bread, canned Foods

Food preservation- Principles, physical methods of food preservation:
temperature (low, high, canning, drying), irradiation, hydrostatic pressure,
i high voltage pulse, microwave processing and aseptic packaging, chemical
methods of food preservation: salt, sugar, organic acids, SO2, nitrite -and
nitrates, cthylene oxide, antibiotics and bacteriocins

Fermented foods - Dairy starter cultures, fermented dairy products:
yogurt, acidophilus milk, kumiss, kefir, dahi and cheese, ofher fermented
foods: dosa, sauerkraut, soy sauce and tampeh, Probiotics: Health benefits,
types of microorganisms used, probiotic foods available in market.

2
q..
.3

Food borne infections and intoxications-Bacterial and nonbacterial infection
with examples of infective and toxic types, Brucella, Bacillus, Clostridium,
Escherichia, Salmonella, Shigella, Staphylococcus, Vibrio, Versinia
A% enterocolitica, Listeria monocytogenes and Campylobacter jejuni

Fungal born infections and intoxications fungi (Aspergillus, Penicillium).
Viruses born infections and intoxications viruses (Hepatitis, Poliomylitis) and
nematodes and emerging food-borne pathogens

SpS aeA
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Microbial biomass-: Single ¢ell proteins and myco-proteins; use of microbial _9_ i
enzymes in food. Fermented foods and traditional fungal foods {Shoya, miso,

v tempe etc.) fermented vegetable, meat and milk products. Indian fermented
foods.

Quality assurance: Microbiological quality standards of food , food quality |
Vil monitoring, biosensors and immune assays. Government regulatory practices 9—
and policies. FDA, EPA, HACCP, IS, NARL.

!

Recommended Books:

1. Adams, M. R, and Moss, M. 0. {2005) Food Microbiology (Second edition).Royat
Society of Chemistry Publication, Cambridge.

2. Jay, JM. (2008) Modern Food Microbiology (Sixth Edition).Aspen Publishers,
Inc.Gaithersburg, Maryland,

3. Ray,B. (2005) Fundamental food microbiology (Third edition). CRC Press, New
York, Washington D.C.

4. Frazier, W. C. and Westhoff, D. C. (20067) Food Microbiology. Tata McGraw Hilj
Publishing Company Ltd. New Delbj.

. George J Banwart, 1989, Basic Food Microbiology. AVI publication.

6. Peppler HJ & Perlman D.1979. Microbial Technology. 2nd Ed. Academic Press.
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SEMESTER - VI
PAPER — I¥: Food MicrobislosviPractical
Microbial fermentation for the production and estimation of omylase
Microbial fermentation for the production and estimation of citric zcid
Microbial fermentation for the production and estimation of effianol
Determination of the microbiological quality of milk sample by MBRT
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PAPER -

SEMESTER - VI

I1: BIOSAFETY AND INTELLECTUAL PROPERTY RIGHTS

Programme/Class: B.Sc.

| Year: Third | Semester: six

Subject: Micrebiology

Course Code:

| Course Title: BIOSAFETY AND INTELLECTUAL PROPERTY RIGHTS

Course Qutcomes:

The student at the completion of the course will be able to:

Credits:

Core:

Max. Marks:

Min. Passing marks: as per rules

Total No. of Lecmres-TutoriaIs-Practical(in hours per week): L-T-P;

Unit

Topics

Total No. of
Lectuwes/
Hours {6 0 )

Biosafety: Introduction; biosafety issues in biotechnology; Biological Safety
Cabinets & their types; Primary Containment for Biohazards; Biosafety
Levels of Specific Microorganisms

S

Biosafety Guidelines: Biosafety guidelines and regulations (National and
International); GMOs/LMOs- Concerns and Challenges; Role of Institutional
Biosafety Committees (IBSC), RCGM, GEAC etc. for GMO applications in
food and agriculture;

a

AERB/RSD/RES guidelines for using radioisotopes in laboratories and
precautions.

p

Overview and Introduction of Intellectual Property

Introduction and the need for intellectual property right (IPR) - Kinds of
Intellectual Property Rights: Patent, Copyright, Trade Mark, Design,
Geographical Indication, Plant Varieties and Layout Design — Genetic
Resources and Traditional Knowledge — Trade Secret - IPR indndia

Patents and Drafting

Patents - Elements of Patentability: Novelty, Non Obviousness {Inventive |

Steps), Indusirial Application - Nop - Patentable Subject Matter -
Registration Procedure, Rights and Duties of Patentee, Assignment and
licence , Restoration of lapsed Patents, Surrender and Revocation of Patents,
Infringement, Remedies & Penalties

Copyrights in IPR

Nature of Copyright - Subject matter of copyright: original literary, dramatic,
musical, artistic works; cinematograph films and sound recordings -
Registration Procedure, Term of protection, Ownership of copyright,
Assignment and licence of copyright - Infringement, Remedies & Penalties

Industrial Designs Registrations: Classification, Protection and
Enforcement of Industrial Designs in Indian. Registration and protection of
design in India and abroad.

Geographical Indications:Concept of Geographical Indications and GI
registration in India; Global scenaric of GL Protection of Traditional
Knowledge and development of balanced benefit sharing models

S “



SEMESTER - VI

BIOSAFETY AND INTEELLECTUAL PROPERTY RIGHTS P RACTHCALY

1. Study of components and des; gn of a BSL-1M laboratory
2, Filing applications for approval from biesafety committee
3. Filing primary applications for patents

4. Study of steps of a patenting process

5. A case study

Recommended Books
1. Rirlr}xlmer, M. (2008). Intellectuai property and biotechnology: biological inventions. Bdwerd Fleur
Publishing,
2. Singh,H.B., Jha, A., &Keswani, C. (Eds.). (20 16). Intellectual property issues in dictechnolemy. CHT.

3. Nithyananda, K V. (2019). Intellectual Property Rights: Protection and Management. Indiz, N Dengoue
Learning India Private Limited.
4. Neeraj, P., &Khusdeep, D. (2014). Intellectual Property Rights. India, IN: PH{ learning Privene . imited.

E-resonrces:

L. Subramanian, N., &Sundararaman, M. (2018). Intellectual Property Rights - An Guacview. Batimend
from http://www.bdu.ac.in/cells/inr docsfipr-eng-ebook. pdf

2. World Intellectual Property Organisation. (2604). WIPO Intellectual property Handhook, Eietriomed
from httns:ilmvw.wino.int/edacs/nubdocsfenﬁntpronertvlassfwim puh 4R o0f

Reference Journal: 1. Journal of Intellectual Property Rights (JIPR): NISCAIR
ht_tg:[[nogr.nismir.ns.in(bandfg{leSG?SBMS {Case Studies)

Useful Websites:

1, Celi for IPR Promotion and Management (htty://cipam.gov.in/ }
2. World Intellectual Property Organisation {b@s:{[nmv.uﬁgo‘ingzabam-ép,/ent)

3. Office of the Controller General of Patents, Designs & Trademarks Ahttn:f e iptadinoi i

N W
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SEMESTER - Vi

PAPER - 1V: Environmental Microbiology

Programme/Class: B.Sc., | Year: Third | Semester: Sixth
Subject: Microbiology '
Course Code: |__Course Title: Environmental Microbiology

Course Outcomes:
On the completion of the course students should be able to:

© Understand on soil characteristics and biogeochemical cycling

e Know the microbial analysis of drinking water and acromicrobiology
© Know on the different aspects of waste management and sewage Treatment systems
© Acquire knowledge on bioremediation and microbial leaching
o Know the biosafety and environmenta] monitoring regulations
Credits: Core:
Max. Marks: Min. Passing marks: as per rules
Total No. of Lectures-Tutorials-Practica](in hours per week): L-T-P:
Total Na. of
Unit Topics Lectures/
Hours
(60)

I immobilization.

Soil characteristics & Biogeochemical cycling Physio-chemical properties of
soil - Rhizosphere and thizoplane organisms. Minerafization and

?

I nutrition, temperature, habitat (soil, water & air

Biogeochemical cycling: Carbon cycling, nitrogen cycling, phosphorus
cycling and sulphur cycling. Ecological groups based on oxygen requirement,

Microbial analysis of drinking water & Aeromicrobiology Microbial analysis
of drinking water: Tests for coliforms (presumptive, confirmed and

I . completed tests). Purification of water: Sedimentation, Filtration (slow and

rapid sand filters) and Disinfection

Aeromicrobiology - Phylloplane microﬂora‘(morpho]ogical, physiological
characters: nutrition, radiation, relative humidity and temperature) — Air

v Pollution — aerosol, droplet nuclei and infectious dust, Examination of air

microflora

3
7
1.

properties of sewage (BOD, COD etc).

- Waste management & Sewage Treatment Waste management - Utilization
of solid and liquid waste poltutants for production of Single-Cell protein.
Nature of sewage and its composition. Physical, chemical and biological

municipal sewage treatment - primary, secondary

Sewage systems and types. Sewage Treatment: Single' Dwelling Unit,

and tertiary treatments

Vi (Trickling filters, activated sladge process, Oxidation lagoons and Fmhoff

tank).

oQ

v — Types and uses - Microbes and Environmental
Engineered microbes for Bioremediation. Microbial
sitz methods -copper and uranium mining,

Bioremediation & Microbial leaching Polluted heterogeneous environment.
Indicator organisms for pollution and abatement of poliution. Bioremediation

clean up - Genetically
leaching: In situ & Ex

-

J*/‘,"‘?zsﬁﬁj@
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Biosafety & Environmental monitoring Environmental regulations -
VI Biohazards - Types of hazardous emission - Biosafety measures - }

Biomonitority of waste water toxics - Monitoring of Genetically Engineered
Microbes in the Environment

SR RN

=

SEMESTER - VI

Environmental Microbio!og (Practical)

Analysis of soil - pH, moisture content, water holding capacity, percolation, capillary action,
Isolation of microbes (bacteria & fungi) from soil (28°C & 45°C )

Isolation of microbes (bacteria & fungi) from rhizosphere and rhizoplane.

Assessment of microbiological quality of water.

Determination of BOD of waste water sample.

Study the presence of microbjal activity by detecting (qualitatively) enzymes
{dehydrogenase, amylase, urease) in soil.

Isolation of Rhizobium from root nodules

Recommended Books-

L.

2.

8.
9.
10.

1.

12,

Mara. D and Horan. N 2003. The Handbook of Water and Waste Water Microbiology. Academic. Press,
California, .
Clescri, L.S., Greenberk, A.E. and Eaton, A.D.1998. Standard Methods for Examination of Water and
Waste Water, 20th Edition, American Public Health Association.

Raina M. Maier, lan L. Pepper and Charles P. Gerba. 2000. Environmental Microbiology. Academic
Press. New York. pp: 394-399;491-538.

Patel, A.H. 1996. Industrial Microbiology, Macmillan India Ltd., New Delhi.

Subba Rao, N. 8. 1995. Soil Microbiology. IV Ed. Oxford & IBH Publishing Co. Pwt. Ltd.New Delk. pren
11-49; 292-301.

Subba Rao, N.S. 1995, Biofertilizers in Agriculture and Forestory.3rd Ed., Oxford & IBH Pub. Co. Pyt
Ltd., New Dethi.

Salle, A.J. 1992, Fundamental Principles of Bacteriology, VII Ed., McGraw Hill

Publishing Co. Ltd., New York. PD: 649-709;794-843.

Kumar, H.D. 1991. Biotechnology, Il Ed., East — West Press Private Ltd., New Delhi.

Pelczar.M.J. and Reid 1986 « Microbiology”. V Ed., Tata McGraw Hill Co., New Delhi.pp:593-617.
Brock, T.D, Smith, D.W. and Madigan M.T 1984, Biology of Microorganisms. IV Ed., Prentice Hall Int,
Inc., London.

Campbell, R. 1983. Microbial Ecology, II Ed., Blackwell Scientific Publishers, London.

Alexander, M. 1971. Microbial ecology, John Wiley & Sons Inc., New York

J%yﬁ |




Paper-1 Year: FOURTH Semester: VIi

Programme/Class: B.Se. Subject MICROBIOLOGY

Degree FY UP

Course Code: l

Course Title: Genomics and Proteomics

After successful completion of the course, student will be able to:
¢ Explain the properties of genetic materials and storage and processing of genetic

information,

Analyze genomic data and explain biological phenomena based on comparative genomics.
Design transcriptomics and proteomics experiments for studying differential gene
expression and related analysis.

© Utilize advanced proteomics techniques for protein characterization and understand their

applications in drug development.

Credits:4

| Core: Compuisory

Max. Marks: 100=75(UE)+25(CIE)

| Min. Passing Marks: As per University norms

Unit

Topics Total

1 Origin and Evolution of genomics: - Origin of genomics, the first DNA
genomes, micro collinearity and lack of it, DNA based phylogenetic trecs, (@) M.

possibility of synthesizing it

genomes and human evolution, evolution of nuclear and organellar
(mitochondrial and Chloroplast genome, the concept of minimal genome and

1
of |

Molecular maps of genomes and comparative genomics: - Genetic maps,

genomics and collinearity/synteny in maps

I Whole Genome sequencing: - Whole genome shotgun sequencing, clone-by- |
clone or ‘hierarchical shotgun’ sequencing, microbial, plant and animal
genomes. Annotation of whole genome sequence and functional genomics: - (@

In silico methods, insertion mutagenesis (T-DNA and transport insertion), |
TILLING, management of data, gene expression and transeript profiling, $e
EST contigs and unigene sets, use of DNA chips and microarrays

Lectures
physical maps, EST and franscript maps, functional maps, comparative (@) (¢~
60

Study and Scope: - Introduction, definition concepts and approaches of (‘B)
proteomics studies and activities { r ]

mn Quantitative and Qualitative proteome analysis technique: - Separation |

technique2DPAGE, 2-DE
spectrophotomeiry, LC-TMS,

(BN-PAGE), image analysis, Mass- (g>
MALDI, and SALDI

Protein interaction and Protein complex: - Protein intcraction, DNA- Protein
interaction, Yeast two hybrid system and their applications.

efficacy, Drug toxicology, Protein chips and Autibody array

v Drug Discovery and Development: - Current issues, drug targets, Drug (@ L&,

Cancer Proteomics: - An overview of cancer, origin and types of cancer,
oncogenes, tumour suppressor genes, proteomics in cancer research, future
approaches of proteomics and cancer research.

Suggested Reading
1. DNA Cloning: A Practical Ap

proach, D.M. Glover, B.D. Hames, IRL Press, Oxford.

2. Molecular Cloning: A laboratory Manual Vol. 1-3, - J. Sambrook & Russel, Pub: Cold
Spring Harbor Laboratory Press, NY. ‘

3. Molecular Biotechnology-S.B. Primrose, Blackwell Scientific Publishers, Oxfard

4. Principals of Gene Manipulation Scientific Publishers, Oxford S. Primrose, . Toyman &

Bob Old Pub; Blackwell

4 By




N B

5. Essential Molecular Biology: A practical Approach, Vol. 1,2-T.A. Brown.
6. Molecular Biology: A Project Approach - Susan J. Karcher,

Programme/Class: B.Sc. Year: FOURTH 7 Semester- VII
Degree FY UP Subject MICROBIOLOGY ™

Course Code: Course Title: Genomics, Proteomics and Recombinant DNA
Technology Lab.
Credits: 2 Core: Compulsory
Max. Marks: 100=75(UE)+25(CIE) Min, Passing Marks: As per University norms

Unit Topics Total
1.Use of SNP databases at NCBI and other sites
2. Use of OMIM database No.,
3. Detection of Open Reading Frames using ORF Finder
4. Proteomics 2D PAGE database .
5. Software for Protein localization. of
6. Native PAGE and SDS-PAGE

7. Transformation of E, coli. cells (colour selection of transformants with or brs.
without inserts) X -gal and IPTG. Mini plasmid DNA preparation (this
DNA can be digested and relj gated) ’

8. Restriction digestion. 60
9. Competent Cell preparation.

10. DNA Ligation.

[ Paper-1I Year: FOURTH Semester-VII
Programme/Class: B.Se. Subject MICROBIOLOGY
DegreeFYUP
Course Code: | Course Title: Enzyme and enzyme technology

After successful completion of the course, student wil] be able to:
® Understand classification and specificity of enzymes.

© Learn mechanism of enzyme action and erzyme kinetics.

© _Explore various industrial applications of enzymes.

Credits:4 | Core: Compulsory
Max. Marks: 100=75(UE)+25(CIE) | Min. Passing Marks: As per University norms
Unit Topics Total
I Enzyme classification and nomenclature general properfies of Enzymes like effect '
of PH, temperature, ions etc No, ( ' g \
Ve

Extraction assay and purification of Enzymes Steady State Kinetics Michaelis

Menten Lineweaver Burk, Eadie Hofstee and Hanes Woolf equations and km value of

I Enzyme inhibitors pre steady state kinetics fast kinetics to elucidate the Lecs
intermediates and rate limiting steps flow and relaxation methods enzyme ) ] “msr.
specificity evidences for enzyme substrate complex nucleophilic and electrophilic C( )




attack roll of metal lines in enzyme catalysis g

111 Mechanism of enzyme action lysozyme chymotrypsin DNA polymerases RNA as 60
Zymogens and enzyme activation. allosteric interactions and product inhibition l S’j

complex kinetics and analyses membrane bound enzymes extraction essay lipid K

protein interaction and effect of fluidity on enzyme activity |

v Coenzyme clinical and industral applications of Enzymes immobilization of
Enzymes and their applications ribosomes and their applications enzyme (‘ .f )

engineering .

Recommended Books

1. Enzyme Technology, M.F, Chaplin and C. Bucke, Cambridge University Press.

2. Enzymes: A Practical Introduction to Structure, Mechanism and Data Analysis, R.A. Copeland, John
Wiley.and Sons Inc. :

3. Enzymes Biochemistry, Biotechnology, Clinical Chemistry, Trevor Palmer

4. Enzyme Kinetics: Behaviour and Analysis of Rapid Equilibrium and Steady State Enzyine Systerns,
LH. Segel, Wiley- Inter-science.

5. Industrial Enzymes & their applications, H. Uhlig, John Wiley and Sons Inc

Suggested Continuous Internal Evaluation (CIE) methods
Total marks:; 25 ‘

10 marks for Test
10 marks for presentation along with assignment
05 marks for Class interactions

Paper-IIT Year: IV Semester: VII
Programme/Class: B.Sc. Subject: Microbiology

DegreeFYUP

Course Code: | Course Title: Bioprocess Technology

After completion of the course the students will bo able to
¢ Understand fundamentals of Microbial Growth Kinetics, Mass Transfer and Downstream
Processing and Kinetics and Engineering of Sterilization.
© Understand Basic concepts of bioreactors
©__Recovery and purification of products

Credits:4 | Core: Compulsory

Max. Marks: 100=75(UE)+25(CIE) | Min. Passing Marks: As per University norms
Unit Topics Totaf
I Principles of Bioprocess technology — Introduction and history of traditional and

modern bioprocess technology. General concepts of fermentation-technology — | Ne.
Outline of an integrated bioprocess and various unit operations. Industrially !
important microbes: Isolation, Screening & Preservation techniques — Slant | of §
culture, spore culture, overlaying culture with mineraj oil, Lyophilization,
Cryopreservation ~ Strain improvement — mutation, protoplast fusion & rDNA | Lectn
techniques for strain development- Maintenance of Industrially important | res
microbes.
i H Introduction to fermentation - Types of fermentation processes (Submerged & -
solid static) - Media formulation - Synthetic and complete media, Sterilization | 60 @
(batch & continuous) — Air, Filter and Media sterilization — Operation: Inoculum
preparation and sampling. Fermenters: Design and types. ',
oI Microbial Growth Kinetics: Thermodynamic principles, Stationary cell growth,
» Growth yield. Specific growth rate, Product yield, Saturation constant, Biomass #_

energetics, Yield equations based on YG. YO2, YATP,
Maintenance energy. Growth kinetics of baich, fed-batch. plug flow and
continuous culture, High cell density cultures: Types of fermentation depending




associated product synthesis.

[ upon the product formation, Product synthesis kinetics, Growth and nen-

growth

<

bed, CSTR, plug flow reactors, Innovative bioreactors.

Bioreactors and Scale up: Basic concepts of bioreactors, parameters of
biochemical process, packed bed, fed batch, bubble coluson, fhuidized bed, trckie

laboratory, pilot and plant scale data
Criteria for translation between two scale of operation, Scale- up practices

v Reactor Dynamics and reactors with non-ideal characteristics; Transiation of |

velocity and bed depth on filtration.

VI | Kinetics and Engineering of Sterilization: Kinetics of media sterilization, design of |
batch sterilization process, D-time, Z- value and F-value, calculation of Diel-factor
and holding time, Richards rapid method for desipn of sterilization cycles, Design
of continuous sterilization, Air sterilization-design of air filters, Effect of air

liquid resistances, and determination of oxygen transfer coefficient;

VII | Mass Transfer and Downstream Processing: Fluids and its propetties, Non-
Newtonian fluids, introduction 10 transport mass transfer, mass phenomena, Gas-

ultrafiltration), Disruption of microbial cells,

VII | Recovery and purification of products from fermentation broth, Main Uz
Operations in downstream processing, Membrane separation (microfiltration and

Suggested reading
1. Biochemical Engineering: Aiba and Hemphery transfer

2. Biochemical Engineering Fundamentals: J. E.Bailey and D. F.Ollis
3. Principles of Microbes and Cel Cultivation: 8. Johs Pirt
4. Bioprocess Engineering Principles: Pauline M. Doran

5. Principles of fermentation technology: PF. Stanbury and A. Whitefcar

Suggested Continuous Internal Evaluation ({CIE) methods
Total marks: 25
16 marks for Test
10 marks for presentation along with assignment
05 marks for Class interactions

>
250
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Paper-1v Year: Fourth Serester: VI{
Programme/Class: B.Sc. Subject:MICROBIOLOGY
FYUpP

Course Code: [ Course Title: Resoarch Methodology

After successfiil completion of the course, student will be able to:
°© Leamn and follow the ethical guidelines while doing research avoid plagiarism in research
publications, T
® Write a comprehensive literature review on a given research topic.
©__Write a crisp research proposal or research project independently

Credits: [ Core: Compulsory
| Max. Marks: 100=75(UE)+25(CIE) | Min. Passing Marks: As per University norms
Unit Topics Total
I Introduction to Research Methods: Types of research philosophies (positivist,
interpretivist, pragmatist and realistic), various steps in scientific research, No. .
Scientific temper and attitude, Experimental Design, Defining Controls, d. S)
deductive and inductive reasoning; reductionist and holistic approaches of of -

scientific research :

It Scientific Methodology: Problem identification, Critical thinking, hypothesis Lect
formulation and hypothesis testing (Power analysis) Difference between =

hypothesis, reasoning, theory and scientific law gi( )

I Research in Practice: Literature review, J oumnals, Conference Proceedings,
Journal Impact factor, Citation Index, h, g, h-g index, Reading a scientific paper. |69
Research Ethics: Social implications of research, bio-safety issues Animal

experimentation ethics, wild-life ethics and human experimentation ethics, Data ((S-)
fudging and plagiarism: Use of URKUND, Turnitin and iThenticate sofiware ‘

v Scientific Communication: Importance and Types, Logical organization of
scientific data and do cumentation. Different modes of scientific communication:
Scientific Writing, Report Writing: Types of research reports, Research Proposal
writing, Research paper writing, Thesis writing, Oral forms of scientific '
Commum'caﬁon—PopuIar and Scientific talks, Poster presentations, Organizine Q 57 j
Presentation Material, Use of audio-visual aids in presentation, Elements of

presentation preparation. Legal forms of communication in science; Plagiarism
and scientific misconduct, Ethics in scientific communication, patent
submissions.

Recommended Books

1. Scientific Writing and Communication Papers, Proposals, and Presentations: H. Hofmann New Yori:
Oxford University Press, 2010, pp. xv—xvi.

2. “Building graduate capabilities to communicate research and plans successfully,” T. L. I. Ferris, E.
Sitnikova, and A. H. Duff, Int. J. Eng. Educ., vol. 26, no. 4, pp. 891-899, 2010

3. The Craft of Scientific Writing, Michael Alley, Springer,

4. The Scientists Guide to Writing, Stephen B. Heard, Princeton University Press,

5. Research Methods: A Process of Inquiry: Anthony M. Graziano, Michael L. Raulin, Pearson
Publication, Delhi

Suggested Continuous Internal Evaluation (CIR) methods
Total marks: 25
10 marks for Test
10 marks for presentation along with assignment
05 marks for Class interactions

>
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PRACTICAL

A (Credits: 4)

To study ultrastructure of animal viruses- Pox, Influenza, Rabies and TMV

Qualitative and quantitative detection of bacteriophages

Animal virus titration by Hemagglutination test
Isolation of the following types of bacteria from natural samples. Identification of the
bacteria to at least the Genus level using the Bergey™s Manuals-Mesophilic
bacteria/Thermophiles/Anaerobes .
Chlorella or Spirulina culture establishments and study of its growth using suitable
parameters

PCR amplification of genomic DNA.

Reverse-transcription — polymerase chain reaction.

Western Blot of regulatory protein of cell cycle / apoptosis.

Preparation of metaphase chromosomes from cultured lymphocytes and cell lines.
‘Genetic fidelity of tissue culture plants with RAPD markers

Removal and estimation of pollutant from soil/water samples by bic-stimulation/
phytoremediation

Qualitative  and  quantitative  estimation of bicdegradation of pesticidef
insecticide/fungicide.

Determination of chemical oxygen demand of sewage sample

Determination of biological oxygen demand of sewage sample

Determination of dissolved Oxygen concentration of water sample

Estimation of Total suspended solids of waste water

Study of soil characteristics: Colour/texture/Water holding capacity/pH/Alkalinity/Organic
content .

Acquisition of “Google Earth” images for the known and unknown area for land use - land
cover mapping 1 10 Review on EIA case study.

Review writing/ Report writing

Scientific presentation of research paper from reputed journal.
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Course Objectives:
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Vear: Founhy
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Fyup /
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teach (ln, Stralcztes by which VIUS s spread within a host, and are maintajned within Populations, [t

COVers Uh. il vyln, binlone af e mroroduction ang addresses the interplay between viryses and

their ho: Oreanisms (( {)
Unit {

Brief o ing o). TR R P SHSCsscenelaiee angd classification of viruses,

Virel cuiti,agne - ESLAN Ay diagng s privary & >econidary celj Cuiures; Assay of viruses, physical

and endilica | ahod. ekl el Gl agid, fadivactivigy tracers, electyor microscopy), Infectivity
QLB g mggaad, end poing methad) — Infectivity assay of plant viryses. Haemagglutination &
HAj: SRR LTGRO ir;:munrr:Ji.v-.sz-cscenm e hods, ELISA and Radioimmunoassays. QO

Unii i)
Bacein, Vo S tesinnl e saclural organiato.: life eyele; Iytic and lysogenic cycle,
spplicaiivg . bovedd ee s badialls oo Vi3 M7 T, Lamda apd Pl. Viruses of
“Ydiancn gt ang)

Uit Lo

Plar v g R A T EI S T Y e
Propac e ?:-':"-»r-,r.’v:n:u-fs--?;f:fim Patification aad fomntoms of diseases caused by plant
vinrees g v BUALAIELERTRY N e ety ST g Potata Vipg X, Transmission of plant

VI goe S non Vigegd dise"*.S::s::Papaya g spot. rice tungzro. Potato spindle tuber, coconiut
Caagn:, (LS FO ( S )

Ui 1
R T Sooatanevo v e Roolicatiia srrelegies employed by DNA

S R ST T FR A TR Proviatics and wreatment of Picorna,Ortho
S| AR, Fio s Ades o, Hepaids, HIV ang other Oncogenic viruses; Viral

WL ey, R T S T Vaceings, pewer generation vaccines Including

IMNC e T L e, P T, ('!'Ug(‘f‘ ( l S,)




Viroloey Lab
Viral culivaig:., dsdiy falidary o S COmddry ceil cuitures:

Assay Of viruses. physical and chemical methods {protein. nucleic acid, radioactivity tracers,

Infectiviy  assay (Plaque  method. end point method) — Infectivity assay of plant viruses,
Haemagalintination & 1Al
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Bacteriul Viases-Bacienonnaue

o
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Paper-Ig
Programme/Class: B.Sc.
Fyup

Year: Fourth Semester: VII]
Subject:MICROBIOLOGY

Course Code: | Course Title: Applied Mycology and Phycology
Paper-I Year: Fourth " | Semester: VI
Programme/Class: B.Sc. Subject:MICROBIOLOGY

FYyup

Course Code:

| Course Title: Applied Mycology and Phycology

characteristics, nutrition, classification and reproduction.

Introduction of fungi: Occurrence and distribution, somatic structure, |
hyphal growth, nutrition, heterothallism, sex hormones in fungi,

Classification of fungi. Reproduction in fungi: asexual, sexual and

parasexual,

Study of the different classes with reference to gccurrence,
somatic structure and life cycle and economic importance
representing  the  following genera:  Acrasiomycetes
(Dictyosteluim), Myxomycetes (Endosporus and €xosporus),
Chytridiomycetes (Neocallimastrix), Qomycetes (Phyropthora),
Zygomycetes (Rhizopus), Ascomycotina (Hemiascomycetes-

Saccharomyces, Plectomycetes - PenicilliumPyrenomycetes —

Credits:4 | Core: Compulsory
Max. Marks: 100=75(UE)+25 (CIE) | Min. Passing Marks: As per University gomms
: Course Objectives:
© To impart in-depth knowledge of applied Mycology and
Phycology. '
© To train the students to pursue further education.
* To be familiar with microbiological tools.
o To increase expertise of the course.
Unit Topic Toial
I Introduction of algae: Occurrence and distribution, thallus structure, kours {68)

s

(£

&i e C@M e~

Xylaria, Discomycetes - Peziza), Basidiomycotina
(Hymenomycetes dgaricus, Teliomycetes - Puccinia),
Deuteromycetes
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Algae as pollution indicators, eutrophication agent and rote m
bioremediation, algae in global warming and environmental ,
s:ustainabﬂity, cyanobacteria and selected microalgae in agricolture as
biofertilizer, importance of algae in production of algal pigments,
biofusels, hydrogen production, important bioactive molecule.

Fungi in Industry: Production of alcohol and organic acids. Fungi in
Medicine: Types of metabolites used in medicine and production of |
antibiotics. Fungi in Agriculture and Forestry. Fungi as biopesticides:
mycofungicides, weedicides, and insecticides, Fungi as human and

animal parasites (medical mycology) Fungi as food: Mushrooms

Lichens and Mycorrhiza: Occurrence, Structure, Types and Importance.
Fungi as insect symbionts, fungi as biocontrol agents, attack of fungi
on other microorganisms, potential application in Environment,
industry, food. Role of fungi in Biodeterioration of wood, paper,

textile. Myxotoxins, quorum sensing in fungi

J&

(S

ii.
iii.
iv.

V.

g,

X,
X.

xi.

Applied Mycology and Phycology-Lah

Isolation and identification of fungi from different environmentat soamies,

Study the nutritional requirement of fungi,
Cultivation of fungi in submerged and solid state fermentation,

Production of enzymes, organic acids and other metabolites by fimazi,

Collection and study of basidiomycetous fungi,
Study and culturing of yeasts, study yeast dimorphism,
Isolation and identification of algae from different habitats,

- Culturing of algae under lab conditions,

Study hydrogen and bioethanol production by algae,
Algae as a source of SCP,
study pollution control by algae.

ﬁ’ia > :
/(i g
WA
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Paper-II} Year: Fourth Semester: VIR

Programme/Class: B.Sc. Subject:MICROBIOLOGY
FYup

- Course Code:

| Course Title: Medical Microbiology

Credits:4 | Core: Compulsory

Max. Marks: 100=75(UE)+25(CIE)

| Min. Passing Marks: As per University namms

Course Objective:

°© To impart basic knowledge of Medical Microbiology.

® Develop understanding about immune system, antigen antibody interactions.

Gain theoretical knowledge of various diseased conditions generated due to interpiay of

immune system components

Unit

Topic

Total

Early discovery of Jpathogenic microorganisms, development of
medical microbiology as a discipline, normal microbial flora of the
human. body and their importance. Host parasite relationships:
Definitions:  infection, invasion, pathogen, pathogenicity,
toxigenicity, virulence, camier, types of carriers, opportunistic
infections. Role of aggressins,  depolymerizing  enzymes,
organotrophism. Transmission and spread of infection. Hospital

acquired infections and their management

Principle of different diagnostic tests (ELISA, Imounofluorescence,
agglutination based tests). Modem approaches for diagnosis of
infectious diseases: Basic concepts of gene probes, dot hybridization
and PCR assays. Mechanism of action of various chemotherapeutic
agents (antibacterial, antifungal and antiviral). Principle of drug
resistance. Various methods of drug susceptibility testing, passive

and active prophylactic measures

Study of important bacterial diseases caused by the following
genera with reference to causative agent, pathogenesis,
Symptoms, transmission, control measures, epidemiology and
diagnosis.  Bacillus amthracis,  Staphylococeus,  E.coli,
Salmonella typhii, Shigella dysenteriae, Vibrio cholerae,
Haemophilus  influenzae, Mycobacterium  tuberculosis,
Corynebacterinn diptheriae, Treponema palladium. Emerging

and reemerging bacterial pathogens

Study of important viral diseases wih reference to causative agent,

beurs (60)

(£
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Paper-If Year: Fourth Semester: VRT
Programme/Class: B.Sc. Subject: MICROBIOLOGY ( (@
FYUP

Course Code: | Course Title: Microbial Physiology and Metabolism

Course Objectives: * -
°  Todevelop understanding about microbjal metabolism, growth and energy generation,
°  To acquaint various life process like photosynthesis,
respiration and fermentation, anaerobic respiration, and bacterial sporufation
©  To understand bacterial membrane transport
To understand the concept of chemolithotro hy and nitrogen metabolism

Credits:4 Core: Compulsory

Max. Marks: 100=75(UE)+25(CIE) | Min. Passing Marks: As per Univesity norms
Unit Topic Total

I Nutritional Categories of microorganisms based on carbon and Sours {60

energy sources, Metabolite Transport- Passive apd facilitated,
Primary and secondary active transport, Group translocation
(phosphotransferase system), symport, antiport and wniport,
electrogenic and electro nentral transport, transport of Iron , <
Microbial Growth- Definition balanced and unbalanced growih,
growth curve, the mathematics of growth, Generation time, specific
growth rate, batch and continuous culture, synchronous growth,
diauxic growth curve. Types of Culture media, Isclation of puge
cultures |

I Brief account of photosynthetic and accessory pigments - chlorophyll,
bacten'oclﬂorophyll, rhodopsin, carotenoids, phycobiliproteins;
Carbohydrates-  anabolisim. Autotrophy, oxygenic, anoxygenic
photosynthesis — autotrophic generation of ATP; fixation of coz2,
Calvin cycle, C3, L X
C4 pathway. Chemoliﬂlotrophy:su]phur, iron, hydrogen, nitrogen
oxidations, methanogenesis, luminescence,

m Respiratory  metabolism, Embden-Mayer  Hoff pathway,
EntnerDoudroff pathway, glyoxalate pathway, Krebs cycle, oxidative —_
and substrate Jevel phosphorylation, reverse TCA cycle, l Y
gluconeogenesis, Pasteur effect; Fermentation of carbohydrates, homo
and heterolactic fermentations.

v Biosynthesis of peptidoglycan, polysaccharides, major amino acids,
polyamines, Lipids, Nucleotides:Purines  and Pyrimidines;
Assimilation of nitrogen; Dormancy and germination; Microbial l‘sﬁ
Differentiation, sporulation and morphogenesis, Cell division cycle in '
E.coliand yeast

k}}‘ 3))5 ' 55



pathogenesis, Symptoms, {fransmission, comino meRstmes, epifeminlosy
and diagnosis. Hepatitis, influenza, rabiss, potio, clizfen poz, herpes, |
dengue fever, AIDS and viral cancers, An overviess of CIELEINe and
teemerging viral diseases: Ebola, SARS, Ha.nm and Chilumenmya,

Introduction to protozoan, fungal and helminthes disezcesddialoria,
Giardiasis, & leishmaniasis; Superficial, subtutanecus, systemsic and

opportunistic mycoses

Suggested Readings

Ananthanarayanan R, and C.K, Jayaram Panicker Grient Longmen Textof Micvobiology,
1997.

Mackie and McCartney Medical Microbiology Vol.1: MEcrakizi oo,
Vol.2: Practical Medical Microbiology Churchili Livingstans, 1955,
Shanson D.C., Wright PSG, Microbiology in Clinicat Practice., 158582,

Baron EJ, Peterson LR and Finegold SM Mosby, Balicy ool Seows Mineaustic
Microbiology, 1990.

Smith, C.G.C. "Epidemiology and Infections' {1976): Medowief Pregs L., Shildxz,
England.
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classical, alternative and lectin  pealrways;

Complement activation

wv Types and mechanism of hypersensitive reactions; Awutoimnunity -
theories, mechanism and diseases with their diagnosis; tumor

immunology .

Immunodeficiency  disorders: Animal models of primary
immunodeficiency (nude mouse and SCID meuse). Specific impaired
functions in lymphoid lineage (SCID, DiGeorge syndrome), myeloid
lineage (CGD and Chediak, Higashi Syndrome).

¢ Students who want to opt for 4- year UG Degree, Honours with research (and
has secured 75% marks in the subject in slf the three years) will choose amy
three of the above given theory papers of VI and VHI semester (¢ credits
each) along with research project (4 credits each} in both VI & VHI Semester.

© Under the Apprenticeship/Internship embedded UG degree programme the
student should complete a Training Programme {1200 hrs. 40 crediis) through
NATS or from equivalent Organisation. The degree holder has to do I- year
PG Programme. It is purely optional fer the University, to ran and give this
degree.
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