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Course Structure for M.Sc. Biotechnology

COURSE CREDIT
CODE COURSE L |[T|P |CR HRS.
SEMESTER |
MS 101 Biochemistry 3 1 4| 8 6
MS 102 Microbiology 3 1| 4] 8 6
MS 103 Cell Biology 3| -] 4| 7 5
Introduction to
MS 104 Mathematics & 3 - |- 3 3
Biostatistics
MS 105 Bioanalytical Techniques 3 4 7 5
TOTAL 15 |2 | 16| 33 25
SEMESTER Il
MS 201 Molecular Biology 3 1] 4] 8 6
MS 202 Genetics 3 -l - 3 3
MS 203 Plant and Animal Tissug
Culture 3 -4 7 5
MS 204 Immunology 3 1] 4] 8 6
MS 205 In_trpduction_ to 3 |- la |7 5
Bioinformatics
MS 206 Research Methodology 2 1 3 3
TOTAL 17 |3 | 16| 36 28
SEMESTER I
MS301 Genetic Engineering 3 L - 4 4
MS302 Enzymology and Enzyme,

Technology 3 1148 6

MS303 Bioprocess Technology

and Bioengineering 3 1148 6

MS304 Biosafety, Bioethics and
IPR

MS305 Elective Course:
Biopharmaceuticals
Food Biotechnology
Environmental
Biotechnology

Clinical Research
Molecular Modeling and
Drug Designing

TOTAL 14 |3 [12 | 29 23

SEMESTER-IV

Project ] | 25




SEMESTER |

COURSE CREDIT
CODE COURSE L|T|P|CR HRS.
MS 101 | Biochemistry 3| 1 4, 8 6
MS 102 | Microbiology 3| 1| 4| 8 6
MS 103 | Cell Biology 3| -| 4| 7 5
Introduction to

MS 104 | Mathematics & 3| -] - 3 3
Biostatistics
Bioanalytical

MS 105 Techniq{[es S| - 47 5
TOTAL 15 |2 | 16| 33 25




Course Code: #MS 101 Total Lecture Hr. 48

Course Title: Biochemistry LT PHrcC
Marks :150 3148 6
Objective

The objective of this course is:

» To create general understanding about bio-molsctiteir
synthesis, metabolism and interactions in relationliving
systems.

* To familiarize the student with basic concepts imebergetics
and lipid metabolism.

Learning outcome

At the end of the course, the students will havificsent scientific

understanding of the basic concepts in biochempcatesses. This
would enable him to understand use of biochemicathods in

understanding synthesis of various products.

Prerequisites

This is an introductory course at the masters le@hduate level
knowledge of chemistry and life sciences is suéfiti

Course Description:

Sr. | Topics Detail syllabus No. of

No. lectures

1 Bioenergetics| ¢ First and second law of 6
(Introduction) thermodynamics, internal energy,

enthalpy, entropy, concept of free
energy, standard free energy change
of a chemical reaction, redox
potentials, ATP and

» High-energy phosphate compound

192}

2  Electron transport chain oxidative 4
phosphorylation, energetics of
oxidative posphorylation, energy
yield by complete oxidation of
glucose.




Lipid

Biosynthesis of lipidsRequirements

Metabolism: of carbon dioxide and citrate for
biosynthesis, Formation of Malonyl
CoA

 Fatty acid synthase complex.

« Regulation of biosynthesis.

« Fatty acid oxidationPhases of fatty
acid oxidation,

« Digestion mobilization & transport of
fatty acids mobilization of stored
triglycerides by hormones activation
of fatty acids and their transport in
mitochondria.

* B-oxidation of saturated and
unsaturated fatty acids

» Formation of ketone bodies, energetic
of (3-oxidation.

Triglycerides | e« Biosynthesis of triacylglycerides,
and membrane phospholipids,

phospholipids
biosynthesis:

prostaglandin
« Phosphoinositol triphosphate, PDGF
(Platelet derived growth factor) Bile
salts, fat-soluble vitamins
* Biosynthesis of cholesterol and
steroid hormones

Glycogen
metabolism

« Biosynthesis and degradation of
glycogen and its regulation.
 Starch and cellulose biosynthesis.

Biosynthesis
and
degradation of
amino acids

« Conversion of nitrogen to NH4 by
microorganisms, Conversion of
ammonia into amino acids by way of
glutamate & glutamine, Conversion pf
citric acid intermediates to amino
acids, glutamate as precursor of
glutamine, proline & arginine,
Conversion of 3-phosho glucerate tg
serine, synthesis of cystein from
serine & homocystein. , Biosynthesi
of aromatic acids and one carbon
atom transfer by folic acid

°2)

Biosynthesis
and

 Purine biosynthesis: formation of
PRPP, Biosynthesis of IMP, Purine
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degradation of  nucleotide interconversions,

purine, Regulation of purine biosynthesis
pyrimidine * Pyrimidine biosynthesis: assembly qf
nucleotides, the pyrimidine nucleus, synthesis of|(di
regulation & tri phosphates, formation of deoxy

ribonucleotides, thymine biosynthesis,
Salvage pathway
» Degradation of purines & pyrimidines
, uric acid & urea

Integrationof | e Integrationof etabolism & hormonal 4
etabolism & regulation of mammalian metabolism
hormonal
regulation of
mammalian
metabolism

Methodology

The course will be covered through lectures suggoty tutorials. In
tutorials, apart from the discussion on the tomiogsered in lectures,
assignments in the form of questions will be giv&ormally a

students is expected to complete the assignmehinself, however if
needed, difficulties will be discussed in the tigbclasses. There will
be two class tests/ and surprise test conducteshgduhe tutorial

classes.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam I 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 mis0
Total 100



Books recommended
. The principles of Biochemistry By Nelson Cox
. Metabolic Pathways By Greenbrg
. Biochemistry by Lubert Stryer 3 rd Edition By W.H.
Freeman and Co.

. Biochemistry By G. Zubay, Addision Wesly Publicatio
[1988]

. Biochemistry by J.L.Jain

. Biochemistry by Voet and Voet



Practical in Biochemistry

Course # MS 102 Total Lecture Hr.= 48
Microbiology LT PHr C
Marks: 150 3148 7
Objective

The objective of this course is:
* To create general understanding about distribution,
classification and life cycleof microorganisms.
» To familiarize the student with protozoa, virusesltivation of
microorganism, sterilization techniques..

Learning outcome

At the end of the course, the students will be f@mivith microbial
technology. This would help him to launch himsegif industrial
biotechnology which is the fastest growing industrythe developing
country.

Prerequisites
This is an introductory course. Graduate level Kieoge of life
sciences is sufficient for undertaking this course.

Course Description:

Sr. | Topics Detail syllabus No. of
No. lectures
1 Distribution, » Distribution ,classification | 4
classification and and life cycles
life cycles:
2 Classes of + Bacteria, 6

Microorganisms |« Fungi

* Anaerobes
e Cyanobacteria

3 Protozoa and Virl « Protozoa and Viruses (ani| 4

plant & bacteriophages etc.)
4 Ultra structure of | «  Ultra structure of 4
microorganisms microorganisms
5 Cultivation of e Cultivation, propagation | 4
Microorganism and preservation of

Microorganisms
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6 Sterilization e Sterilization 4

7 Industrially  Industrially important 6
important microbes, secondary
microbes metabolites

* Biotransformation
» ethanol production

8 Antibiotics, + Antibiotics, Biochemistry | 4
of drug resistance
9 Extremophiles |« Extremophiles 4

10 | Viral replication: |« Viral replication: Nucleic | 4
acid and protein synthesis

11 | Viral diagnostics |« Viral diagnostics and viral | 4
and viral vaccines  vaccines

Methodology

The course will be covered through lectures usirmgvgy point

presentations and overhead projectors. There wealfl learning

component as also presentations by the studentdutdrials, there
would be discussion on the topics. There will be tass tests/ and
home assignments.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam I 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 min. 60
Total 100

Books recommended:
* General Microbiology: Vol. | & 2 by Powar & Daginala
* Microbiology by Pelczar
* Microbiology by Prescott
» General Microbiology by Stanier
* Instant notes in Microbiology by Nicklin.
» Principle of Fermentation technology by Stanburi\gter

8



Practical in Microbiology

Course # MS 103 Total Lecture Hr. = 48
Course Titte: Cell Biology LT P Hr C
Marks: 150 3 0 4 75
Objective

The objective of this course is:

* To create general understanding about cell dinjsiell cycle,
cell organelles, cell signaling and differences piant and
animal cells.

Learning outcome

At the end of the course, the students will be famwith cell science
and cell-cell interaction. This would help him &ke further courses in
biotechnology in the subsequent semesters.

Prerequisites
This is an introductory course. Graduate level Kieoge of life
sciences is sufficient for undertaking this course.

Course Description:

Sr. | Topics Detail syllabus No. of
No. lectures
1 Cell * Diversity 6

¢ Structural and functional
organization,
¢ Ultra structure

2 Prokaryotic, plant and «  Prokaryotic, plant and | 4

animal cell animal cell
3 Cell Organelles * Cytoskeleton, subcellular 4
organelles and
chromosomes
4 Cell division and Cell |« Cell division and Cell 4
cycle cycle
5 Intracellular * Intracellular 6
compartments and compartments and protein
protein trafficking trafficking
6 Biomembranes and |+« Biomembranes and 4
electrophysiology electrophysiology

9



7 Cell signaling * Cell surface, hormone |6
receptors

» Signal transduction

e Secondary messengers

8 Cell- cell interaction |« Cell- cell interaction and | 4

and cell matrix cell matrix interaction
interaction

9 Cell differentiation * Cell differentiation 4
and Apoptosis » Apoptosis

10 | Plant cell: * Plastids, 6

¢ Cytosenescence,
« Cytoquiescence

Methodology

The course will be covered through lectures usimgvgy point

presentations and overhead projectors. There wdadspecial
discussion componet in teaching. Students wouldiladed in groups
and quiz competitions would be held. This wouldcteghem group
activity. .In tutorials, there would be discussion the topics. There
will be two class tests/ and home assignments.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam Il 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 mi0
Total 100

Books recommended

e Cell and Molecular Biology by De Robertis.

« Molecular Biology of Cell by Bruce Alberts 2002.

e The cell by Cooper 2000

» Cell Biology, Genetics, Molecular Biology, Evoluti@nd
Ecology by P. S Verma and VK Agarwaal. Publishe€Band
and Comp. 2005

» Cell Biology by Powar
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Practical in Cell Biology

Course # MS 104 Total Lecture Hr.= 48
Course Title: Introduction to Mathematics & Biostatistics

LT P HrC
Marks: 100 300 3 3
Objective

The objective of the course is to familiarize thadent with basic
concepts in mathematics & statistics.

Learning outcome

At the end of the course, the students will havdficsent
understanding of different mathematics and statiktiools used in
Biotechnology. This knowledge would be applicabte different
industries

Prerequisites

Students should be familiar with school level mathécs to take up
this course. In case they do not have mathematitdseawelfth level
they would be helped by the teacher.

Course Description:

Sr. | Topics Detail syllabus No. of
No. lectures
1 Biomathematics: Fundamentals of set theory | 8

* Limits of functions,
derivatives of function

e Logarithm

¢ Permutation combination,
Binomial theorem

« Differentiation (first order),
partial differential equation

[*2)
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Integration

Matrix algebra: Addition,
subtraction, multiplication
Transpose inverse, and
conjugate of matrix etc.

Bio-Statistics: Scope, application and use 6
Introduction of statistics,
Collection and
classification of data,
Census and sampling
graphs and diagrams,
Arithmetic mean, median
standard deviation
Correlation and For ungrouped data, scatteré
regression diagram,
Calculation and
interpretation of correlation
coefficient
linear regression
coefficient, nonlinear
relationship transformable
to linear.
Population Sample techniques, simplg 6
parameters and random sampling
sample statistics stratified random sampling
systematic sampling, and
standard error of mean
Estimation, point Estimation, 6
and interval, Point and interval,
confidence interval Confidence interval for
for population population
mean and mean and proportion
proportion.
Hypothesis testing Type | and Type Il errors | 6

levels of significance
One-tiled and two-tailed
tests,

Application to single mean
and single proportion ,
Equality of population
means and two population

proportions

12




7 Chi square test for |+ Chi square test for 4
independent attribute  independent attribute in R
in R x C table, C table,
special case of 2x 2+ special case of 2 x 2 table
table

8 Variance ratio, F- |+ Variance ratio, 6
test, Fishers Ztest, |«  F-test,

ANOVA e Fishers Z test,
+  ANOVA
Methodology

The course will be covered through lectures anigassents. They
would be given problems to solve in the class r@aonthe board where
every body can participate. There will be two cléssts/ and home
assignments. They would be taught the use ofsstai software.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam I 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 mis0
Total 100

Books recommended:
» Statistic by S. G. Gupta
» Statistical Method in Biology by Bailey.

» Mathematics for Biological Science by Jagdish Aayal
Ladner.

* Numerical methods by E. Balguruswamy.
» Statistics from biologist by Campbell.

13



Course # MS 105 Total Lecture Hr. = 48

Course Title: Bioanalytical Techniques LT PHC
Marks: 150 304 75
Objective

The objective of the course is to create generderstanding of pH
measurement, microscopy, spectroscopy, calorimetegtrophoresis,
CD & ORD spectroscopy, X-ray crystallography, seuuileg methods,
mass spectrography

Learning outcome

At the end of the course, the students will havécent scientific
understanding of the basic concepts in instrumemtaised in
Biotechnology. This is essential because he woeldding these
techniques in forth coming semestyers.

Prerequisites
This is an introductory course. School level knalgle of physics is
sufficient. There are no prerequisites

Course Description:

Sr. | Topics Detail syllabus No. of
No. lectures

1 Microscopy » Light Microscopy,
Compound Microscopy.

* Phase Contrast,
Interference Contrast and
Confocal Microscopy.

» Ultraviolet and
Fluorescence Microscopy.

» Electron Microscopy

2 Colorimetry and | «  Introduction: Properties of
Spectroscopy electromagnetic radiation,
interaction with matter.

» Difference between
spectrophotometer and
colorimeter.

» Visible light spectroscopy:
Principle, instrumentation

14



and applications.
Ultraviolet spectroscopy.
Infrared spectroscopy

Centrifugation

Introduction: Basic
principles of sedimentatior
Types of centrifuges
Design of centrifuges:
Types of rotors
Ultracentrifuge Analytical
and Preparatory
Applications.

Separation
Techniques
Chromatography,

Chromatography

Introduction:
Chromatography theory
and practice.

Paper chromatography.
Thin layer
chromatography.

lon exchange
chromatography.

Affinity chromatography.
Partition chromatography.
Adsorption
chromatography.
Introduction to GC, HPLC
and FPLC.

Permeation.
Electrophoresis

Introduction: General
principle, support media.
Agarose gels,
polyacrylamide gels.
SDS PAGE, 2D PAGE
Pulsed field gel
electrophoresis
Iso-electric focusing
Capillary electrophoresis
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5 Introductionto |« Introduction to CD and
CD and ORD ORD

6 X-ray » X-ray Crystallography and
Crystallography Diffraction
and Diffraction

7 Introductionto | Introduction to ESR,
ESR,NMR and |« NMR and Mass
Mass Spectroscopy
Spectroscopy, |« GCMS, MSMS, LSMS
GCMS, MSMS,
LSMS

8 Macromolecular) « DNA and protein
Sequencer sequencers

» Separation of proteins by
2D and 3D protein
sequencers

Methodology
The course will be covered through lectures andgassents. They

would be given problems to solve in the class reaonthe board where
every body can participate. There will be two cléssts/ and home
assignments. They would be taught the use of statisoftware.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam I 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 mis0
Total 100

Books recommended:
* Practical Biochemistry — Wilson and Walker.
* A Biologist’s guide to principle and techniquespoéctical
biochemistry —Wilson and Golding.
* Principles of Instrumentation-Skoog.
* Analytical Chemistry- Anand and Chatwal.
* Analytical Chemistry — David Friefelder
» Practical in Bioanalytical Techniques

16



Semester Il

Course Course Lectures | Tutorials | Practical’'s| Contact| Credit
Code Hrs. Hrs.
MS201
M_olecular 3 1 4 8 6
Biology
MS202 Genetics 3 - - 3 3
MS203
Plant and
Animal 3 . 4 7 5
Tissue
Culture
MS204 Immunology 3 1 4 8 6
MS205 Introduction
to 3 - 4 7 5
Bioinformatics
MS206
Research
Methodology 2 1 ) 3 3
TOTAL 18 2 16 36 28

17




Course Code: MS201 Total Marks: 48

Title of the Course: Molecular Biology LT P Hr C
Marks: 150 3 1 4 8 6
Objective:

The objective of the course is to prepare studeatapetent in the
subject through in-depth lectures & laboratory pcads. The objective
of the course is to create a general motivation regsio students to
critically analyze the problem, and how to applg tknowledge of
molecular biology to solve the problems. To prepdmem to think
independently for developing new research projetiough the
literature review on a topic of their interest, timg a review article on
a topic, and making 15-minutes presentation talhss.

Learning outcome

At the end of the semester, it is expected thatestts understood the
basic genetic mechanisms such as DNA and chromasoemication,
DNA repair and recombination, gene expression auilation, and
how to apply molecular knowledge to solve a critippoblem. It is
expected that they will be more confident to depelodependent
research projects either for pursuing their higkducation or for
industrial applications.

Pre-requisites

This is an advanced level course. Students mugt Aawnderstanding
of introductory undergraduate level courses sucimadiochemistry,
Chemistry, Biology, Microbiology, Plant and AnimBiology.

Course Description

Sr. | Topics Detail syllabus Hrs.
No.
1 DNA & e Chromosomal DNA and its 4
chromosomes packing in the chromatin fiber | 4
* The global structure of
chromosomes
2 DNA e DNA replication mechanism | 3
Replication  The initiation and completion of 3
and Repair DNA replication in
chromosomes 4

18



DNA repair
3 Recombination General recombination 4
Site specific recombination 3

4 | Transcription DNA to RNA 4
and translation RNA to protein 4

5 Gene DNA binding mitosis in gene | 3
Expression regulatory 3

How genetic switches work 4
Post transcriptional control.

6 Comparative Comparative genome 4
genomics and Evolution 4
the evolution

7 Methods in Isolation, cloning & sequencing 4
molecular DNA 4
biology Analyzing protein structure & | 4

function
Studying gene expression &
function

8 Topic write-up Students will select the Topic af4
and 15 minutes their interest (to be decided in
presentation the mid of semester)

Total Hours 48
Methodology.

The course will be covered through lectures sugglobly tutorials and
laboratory practicals. Students will be given a s@mtopic of their

own interest in the subject of Molecular Biologytu&ents are

expected to collect review, write a review artialed make 15 minutes
power point presentation. Students will be evalidiased on two
class tests, lecture and laboratory attendancss glarticipation, write-
up and power point submission and presentation.

Evaluation Scheme (Theory)
Examination

Internal Exam |
Internal Exam Il
Teachers assessment

End Semester Examination

Total

Duration Marks
45 min. 15
45 min. 15
10
2 Hrs 30 mi®0
100

19



Books Recommended:
* Molecular Biology of the Gene — Watson
* Genes - Lewin
* Molecular Biology of the Cell — Watson
* Recombinant DNA Technology — Watson

20



Practical’s in Molecular Biology
Laboratory Description

Sr. No. | Laboratory exercise Hrs
1 DNA extraction from Plant materials 4
2 Agarose gel electrophoresis of DNA 4
3 Bacterial DNA extraction & Gel 4
electrophoresis
4 Plasmid DNA extraction & Gel 4
electrophoresis
5 Quantification of DNA by UV 4
spectrophotometer
6 Demonstration of SDS-PAGE 4
7 Restriction digestion analysis 4
8 Preparation of competent cells & 4
transformation
9 Replica Plate Techniques 4
Evaluation Schemes Time Marks
Minor test-I 1 hr 10
Lab report and attendance 5
Journal 5
Final 3hr 30
Total 50

Books Recommended
Molecular Cloning — Sambrook
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Course Code: MS 202 Total Hours :48
Course Name: Genetics LT P Hr C
Marks: 100 300 3 3

Objective of the course:

* The objective of the course is to familiarize thedgnts with
the importance & universality of Genetics.

* The students would understand Mendelian Geneticsts&
extensions.

» Students will be aquatinted with Non-Mendelian Gmse Sex
Determination, and  Genetic diseases, Syndromes,
Chromosomal Aberrations, Bacterial and Populatiendics.

* The students will be familiar with sub-disciplings Genetics
and their importance in applied biological sciences

Learning Outcome

At the end of this course students should have ddunmowledge of
Genetics and its importance in applied sciencek mspect to its use
in Biotechnology.

Prerequisites

Since the course comes under Basic sciences, skdvablknowledge
of biology and chemistry is required by the studetat take up this
course.

Course Description

Sr. | Topic Description Hrs

No.

1 Mendelian and|« Mendelian Laws & numerical | 25
Non-Mendelian based on Branch diagrams;
genetics: Mono, di & Trihybrid crosses;

Pedigree analysis; Gene-
environment interactions,
Intralocus & Interlocus
Interactions, Linkage & crossing
over; Chromosomal analysis,
Karyotyping & chromosomal
mapping techniques

22



Extrachromosomal inheritance;
organelle heredity; Plasmid
inheritance, Infectious heredity
Maternal effect

KO

2 Sex
determination

Sex determination mechanisms|&

numericals; Genotypic Sex
determination mechanisms;
Environmental Sex determination
mechanisms; Sex linked
inheritance

3 Chromosomal
Aberrations &

Structural & numerical 7

Chromosomal Aberrations and

conjugation; transformation; &
Transduction

Bacteriophage genetics, Yeast
tetrad analysis

genetic various genetic syndromes &
disorders disorders

4 Microbial Bacterial genetics including
genetics methods of recombination; 8

5 Population
Genetics

Genetic variability, Genotypic &| 3

allelic frequency

Hardy Weinberg’'s law &
numericals; Factors affecting
changes in allelic & genotypic
frequency-

Mutation; migration; selection &
random genetic drift

Total number of lectures

48

Methodology

The course would be taught through lectures, detradins &
tutorials with the help of logical questions ananauicals etc.

23




Evaluation Scheme (Theory)

Examination Duration
Internal Exam | 45 min.
Internal Exam Il 45 min.
Teachers assessment

End Semester Examination 2 Hrs 30 min.
Total

Text books

A text book of genetics by Sambhamurthy

Reference Books
* Genetics by Russell
* Genetics by Klug
* Genetics by Tamarind
* Genetics by Snustad & Simmons
* Genetics by C.B Powar
* Genetics by B.D Singh
» Genetics by Pierce

24
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15
15

10
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Title of the Course: Plant and Animal Tissue Cultue

Total Hrs : 48
Course MS 203 LTPHrC
Marks: 150 30475

Objective of the course:

The objective of the course is to familiarize thedents with the basics
of Animal Tissue Culture Techniques and use of anowus fields of
research and human welfare.

Learning Outcome

At the end of the course, the students will haviicsent scientific
understanding of the Animal Tissue Culture techegjiknowledge of
aseptic handling of cell lines. Use of these teghes in various fields
of research and medicine and human welfare

Prerequisites

Student should have background of cell biologyi, dwision, basic of
aseptic laboratory techniques. They should knowicbasncept of
various laboratory media.

Course Description

Sr. | Topic Description Hrs
No.
1 Introduction  History 2

* Cell theory, cellular
totipotency,
» various terminologies

2 Organization of « Aseptic laboratory 6
plant tissue culture | « Different work areas
laboratory and « Equipments and
Aseptic Techniques  jnstruments required

3 Culture medium * Nutritional requirements of 3

the explants.

* PGR’s and their in vitro
roles

» Media preparation

25



4 Callus culture Introduction, principle,
technique protocols
Genetic variation and
applications
5 Suspension culture Introduction, principle,
technique protocols
Types, growth and growth
measurement.
Synchronization,
application and limitations
6 Anther and pollen Introduction, principle,
culture technique protocols
Haploids and its
application
7 Protoplast culture Stages, requirement,
and Somatic application
Hybridisation
8 Clonal Germplasm Concept, requirements,
and stages, explants, mention
Micropropagation of somaclonal variation
Different pathways of
micropropagation:
Axillary bud proliferation
Somatic embryogenesis
and artificial seeds.
Organogenesis
Meristem
9 Secondary Introduction, principal,
metabolites optimization of yield.
production and Commercial aspects,
biotransformations applications and
limitations.
Application of bioreactors
10 | Plant tissue culture Agricultural crops

production

Transgenic Plants.
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11 | Applications of * Somaclonal variation 4
Plant Tissue Culture¢ « Germplasm preservation
12 | Introduction to » History,
Animal Tissue + Cell culture techniques,
Culture equipment,
» Sterilization methodolog
13 | Nutritional and » Growth factors and growth 4
physiological parameters
Aspects « General metabolism
14 | Primary cell cultures « Establishment and 4
maintenance of primary
cell cultures of adherent
and non-adherent cell
lines,

* Fibroblasts, endothelial
cells, embryonic cell lines
and stem cells

15 | Secondary « Establishment and 2
mammalian and maintenance of secondary
insect cell lines mammalian and insect cell

lines

16 | Karyotyping e Karyotyping biochemical | 2

and genetic
characterization of cell
lines

17 | Production of « Use of Hybridoma for 2
vaccine in animal production of monoclonal
cells: antibodies.

18 | Bioreactors for » Bioreactors for large-scale 2
large-scale culture culture of animal cells
of animal cells

19 | Transplantation, » Transplantation, tissue 2
tissue culturing. culturing.

20 | Cryopreservation | « Cryopreservation and 2

and tissue culture
applications

tissue culture applications

Total Lecture

48
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Methodology

The course would be taught through lectures, detradions &
tutorials with the help of logical questions andnauical etc.
Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam Il 45 min. 15
Teachers assessment 10
End Semester Examination 2 Hrs 30 mis0
Total 100

Books recommended

e Plant tissue culture by A. C. Deb.

e Plant tissue culture by Dodds and Roberts.

e Biotechnology by H. D. Kumar.

* Biological science by Taylor.

* Biotechnology by B. D. Singh.

e Cell and Tissue Culture by John Paul.

» Basic Cell Culture Vol. 290 Protocols by Cheryl 2lgason,
Cindy L Miller. Humanan Press

+ Basic Cell Culture ¥ Edition by JM Davis Oxford Press

e Tissue Culture in Biological Research by G. Pensb.
Balduki.

* Biotechnology by B. D. Singh.

e Principle of Fermentation Technology by Wittakar

28



Course Title: Practicals in Tissue Culture LTPHrC
0 0 4 2
Sr. | Laboratory exercise Hrs
No.
1 | A. Preparation of stock solution of MS media 4
B. Preparation of stock solution of iron salts of MS
media
C. Preparation of stock solution of vitamins and
amino acids of MS media
2 | To prepare Ca-Mg free PBS 4
3 | To culture Monolayer of chick embryo fibroblast al
4 | To study the permanent Histological slides ofckhi 4
embryo
5 | To maintain aseptic conditions in Plant tissuléuce 4
laboratory
6 | Preparation of stock solution of different Cytukis 4
and Auxins
7 | To develop callus culture from excised tap rdot o 4
carrot
8 | To culture embryo from Dicot seeds. a
9 | Cell suspension culture of Azadirachta indica 4
Evaluation Scheme:
Examination-Lab
Minor test-I 1 hr 10
Lab report and attendance 5
Journal 5
Final 3hr 30
Total 50
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Title of the Course: Immunology
Course code: MS-204

LTPHrcC
Marks: 150 3114

8

Objective of the course:
The objective of the course is to familiarize thedents with the
immune system and it's function and the advancéisanmmunology.

Learning Outcome

At the end of the course, the students will haviicsent scientific
understanding of immune system, molecular biolodyaatibody
formation, various immunological assay and functioh immune
system in various microbial infections.

Prerequisites

Student should have background of cell biology.eyshould know
basic concept of molecular biology also to undetaxpression off
immunoglobulin gene. They should know some basays

Course Description

Sr. | Topic Description Hrs
No.
1 Introductionto |« Overview of Inmune system: | 6
immunology History and scope of
Immunology,

* Types of immunity: innate,
acquired, comparative
immunity.

e Immune dysfunction and its
consequences.

e Cells and Organs of Immune
system: Cells of the immune
system lymphoid cells: B, T
and null cells,

e Primary lymphoid organs,
secondary lymphoid organs-
lymph nodes, spleen mucosal
associated lymphoid tissues

30



Generation of B- Antigens: Immunogenicity vs. | 4
cell and T- cell antigenicity
response: Epitopes (properties of B-cell
and T-cell epitopes)
Immunoglobulins Basic and fine structure of 6
Structure and immune-globulin: light chains,
Function: heavy chains and sequences
Antigen determinants on
Immunoglobulin: Isotopic,
allotypic, Idiotypic
Immunoglobulin super family
Immunoglobulin Immunoglobulin mediated 6
Classes and effectors functions optimization
Biological Activation of complement
Activity: Antibody dependent cell
mediated cytotoxicity.
Clinical focus: Passive antibody
therapy (IgG, IgM, IgA, IgE and
IgD), hypersensitivity and
immunological disorder
Organization and{e Genetic model compatible with 8
Expression of Ig structure
Immunoglobulin Multigene organization of Ig
Genes: genes
Variable region gene
rearrangements
Mechanism of variable region
DNS rearrangements
Generations of antibody
diversity
Class switching among constant

regions genes
Expression of Ig genes
Regulation of Ig-gene
transcription

Antibody and genes and
antibody engineering

Clinical focus
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Antigen Antibody
Interactions:

Strength of antigen and antibog
interactions: Antibody affinity,
antibody avidity

Cross reactivity

Precipitation reactions,
agglutination reactions
(immunodiffusion and
immunoelectrophoretic
technique)
Radioimmunoassay

Enzyme linked
Immunosorbant./Assay(ELISA
Western Blotting

Immuno precipitation
Immunoflurenscence

Flow cytometery and
Fluorescence

1P

MHC-Major
Histo-
compatibility
Complexes:

MHC molecules and genes

Immune System
in Health and
Disease:

Immune response to infectious
disease (viral, bacterial and
protozoan)

Vaccines (whole organism,
purified macromolecules,
recombinant vaccine, synthetig
polypeptide etc.

AIDS, and other acquired or
secondary immuno deficiency
orders

Autoimmunity
Transplantation immunology:
graft rejections, graft vs host
response

Cancer and immune system

Total lecture

45

32




Methodology
The course would be taught through lectures, detradiens and LCD
Power Point presentation.

Evaluation Scheme (Theory)

Examination Duration Marks
Internal Exam | 45 min. 15
Internal Exam Il 45 min. 15
Teachers Assessment 10
End Semester Examination 2 Hrs 30 md.
Total 100

Books Recommended:
1. Immunology 8'edition by Janis Kuby ( W.H Freeman and
company)*
2. Essentials of Immunology by Ivan M. Roitf &dition
Blackwell Scientific Publ.
3. Cellular and Molecular Immunology'®3dition, by Abbas
4. Molecular Biology of the Cell by Bruce Alberts
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Course Title: Practicals in Immunology
Course Discription:

Sr.N | Laboratory exercise Hrs
0.
1 Immunodiffusion- Single diffusion and 4
double diffusion
2 ELISA demonstration 4
3 Western blotting test demonstration
4 Preparation of O and H antigen of 4
Salmonella typhi.
5 Blood grouping test 4
6 WIDAL test 4
7 VDRL test 4
8 Separation of PBMC'’s from peripheral 4
blood.
9 SDS-PAGE and separation of serum proteins. 4
Evaluation Scheme:
Evaluation Schemes Time Marks
Minor test-I 1hr 10
Lab report and attendance 5
Journal 5
Final 3 hr 30
Total 50
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Title Of Course: Introduction to Bioinformatics T otal Hrs : 48

Course code: MS 205 L T P Hr C
Marks: 150 3 0 4 7 5
Objective

* The objective of the course is to familiarize thadsnt with
different areas of Bioinformatics. Student would beade
familiar with :

» Biological data, different kinds of data basesadaining and
comparisons within a particular data set.

* He would be acquainted with different FORMATs used
DNA and protein sequence data bases at NCBI, Gan& fat
file, EMBL. He would also be taught use of PUBME&nd
other information available in Bionet.

* He would be able to use different algorithms usedeaquence
alignment and data base searching: scoring matri&M and
BLOSUM, local and global alignment concepts, FAS&Ad
BLAST techniques, phylogenetic analysis.

* He would also be made familiar with 3D structure sofall
molecules, Biopolymers, building small molecules dan
Biopolymers, Accessing structural databases (PDB),
Downloading DNA and protein structures, protein oty
and drug designing principles.

Learning outcome

At the end of the course, the student will undexdtaole of
Bioinformatics in Biotechnology, Different areas Bfoinformatics,
Different tools used in Bioinformatics. He would &lele to build small
molecules, oligonucleotides and oligopeptides wifferent secondary
structures and would be introduced to protein madel drug
designing and phylogenetic analysis
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Course Description :

Sr. | Topic Description Hrs

No.

1 Introduction to Introduction to Biological |6
Biological data, data, Different areas in
Different areas in Bioinformatics
Bioinformatics Bioinformatics and internet
Bioinformatics and
internet

2 Biological sequence | Biological sequence data | 6
data bases bases

3 Sequence alignment | Sequence alignment and data
and data base search base search
Structural data bases|  Structural data bases 4
Small molecular Small molecular modeling, | 5
modeling, properties | properties and Chemical data
and Chemical data | bases
bases
Basic principles in Basic principles in protein | 3
protein modeling and| modeling and drug designirg
drug designing

Total 31
Methodology

The course would be taught through lectures, detradions and
practical using Internet resources, Hyperchen§ 3iaw and
RASTOP

Evaluation Scheme (Theory)
Examination

Internal Exam |

Internal Exam |l

Teachers assessment

End Semester Examination

Total

Duration Marks
45 min. 15
45 min. 15

10
2 Hrs 30 n@.
100
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Reference Books

Introduction to Bioinformatics:T.K.Attwood & Parigmith,
1999. Longman Higher Education.

Introduction to Bioinformatics :Lesk, A.M. 2002.xfard University
Press;

Bioinformatics: Sequence, Structure, and Databa#ks:
Practical Approach (Practical Approach Series Diggids and
Willie Taylor. (Paper)). 2