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Class M.Sc. {Bictechnology)

Semester/Year {ili Semester
Subject & Subject Code Biotechnology- MBIOTZ0S301
Papor Animal Cell And Tissue Culture - 301
hiax. Marks 30
Credit Total Credits
EFTLIP
a
310 ! g |

Course Objectives:

The goal of “Animal Cell Culture Technigues™ is for students to acquire the necessary practical skills for the
solation of animals celis for in viltro studies. maintenance of animal cells in vitro, manipulation of animal
cells in vitro, and application of molecular fechniques fo in vitro situations.

Course Outcome:

1. Successfully maintain cultures of animal cells and established cell lines with good viability, minimal
contanvnation and eppropriate documentaiion.

2. Perform supportive or episodic tasks relevant to cel culture, including preparation and evalustion of
media, eryopreservation and recovery, and assessment of cail growth/health,

3. Recognize and roubleshoot problems common o routine celf culture.

4. Knowing and understanding the principies of cell culture technigues

5. Managing to manipulate with cell cultures.

Student Learning Outcomes (SLO):

1. Knowing the principles of call culture techniques, importance of steriiity and good aseplic technigue

2. Hanipulations with cell culfures, student's aseptic technigue during these manipulations, student's
accuracy and awareness during manipulations and subculluring of animal cails in viro.

3. Abiiity to characterize cell culiure probiems, present possibifities, applications and fiture perspeciives.
4. Knowing the required conditions for cell cultures, required media and the equipment

5. Demonstrate an understanding of the concepts of mammalian celf culture.

8. Utilize lab protocols to carry out common mammalian cell culture technigues.

Unit Syllabus : Periods

Equipment and materials used for animal culture technology.
Balanced sajt solution and simple growth medium.

e Role of carbon dioxide serum and supplements. 3 R
Serumn & protein free defind media and their applications.
Basic technique of manmalian cell cufture in vitro disaggregation of tissue and
primary cuiture, maintenance of cell culture, cell separation.

UNIT - 1 Primary and established cell fine. 19

Measurement of viability and cytotoxicity. _
Biolegy and characterization of the cultured cells, measuring parameters off

growth.
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Unit Syliabus Periods
Scaling up of animal cell culture.
NIT- Celi synchronization 12
_ Celi cloning and micromanipulation
Cell transformation.
Application of animal cell culture. £
UNIT - IV Stem cell culture, embryonic stem celis and their application ' 12
Cell culture based vaccines.
Somatic cel genetics
Organ and hislotypic cultures
=t
ONIT -V Muasumni of cel] death 12
Apoptosis
Three dimensional cullure and lissue engineering.
REFERENCE BOOKS —
4 Culture of Animal Cells {3rd Edition), R lan Freshney Wiicy - Liss
5 Animal Cell culture - Praciics] Approach Ed. John RW. Masiers, OXFORD
2 Coll Growth and Division; A Practical Approach, Ed. Basega, IRL Prass.
2 Cell Cufture Lab Fax £ds. M Butler & M Dawson, Bios Scientific Publications Lid. Oxford
=~ Animal celi Culture Techniques Ed. Clvnes Springer
é Wethods in cell Biology Vol 57 Animal Cefl Cuiture Methods £4. Usnni P Mather and David Bames

Academic Press.
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School of Basic and Applied Sciences

M.Sc. (Biotechnology)

Semester/Year it Semester

Subject & Subject Code  |Biotechnology- MBIOT20S302

Paper Genetic Engineering — 302
Max. Marks 20
Credit Total Credits
EsTIP
3
31010

Course Objectives:

After this lesson, students should be able fo: List severat present day appiications of genetlic
engineenng. Describe general techniques used by genetic engineers fo modify DNA. Analyze the
benefits and drawbacks of manipulating an organisny's DNA.

Course Outcome:

The students will have knovdedge of

1. Tools and strategies used in genetic engineerin

<. Applications of recombinant DNA technology and genetic engineering. from academic and
industrial perspective |

3. Genelic enginesring in problem selving and in praciics.

4. Tools and techniques of genetic engineering DNA manipuiation etzymes, genome and
franscriplome analysis and manipulation tools,

|gene expression regudation, production and characterization of recombinant proteins.

3. Genetic engineering in biological research.

Student Learning Outcomes (SLO):

A1the end of the course, a successful student vill be able to

1. Understand and explain the concept of genstic engineering including the technigues, applications
and limitations.

2. Demonstrate the abifity to design recombinant molecutes and apply information

extracted from a variety of sources including journal articies, technical bulietins,

product manuals, and drug information sheet to solve problems.

2. Apply learned knowledge 1o their future research.

4. Perform basic genetic engineering experiments at the end of course.

5. Acquire knowledge of advances in biotechnology- heaithcare, agriculture and environment clean-
up via recombinant DNA technology.

Unit Syllabus Periods

Molecular Tools and Their Applications: Restriciion enzymes
modification enzymes, DNA and RNA markers Prokaryotic host veciors
system, characteristics of E. coli in host, veclors for cloning in E. coli
{Plasmid, bacteriophage and plasmid - phage) Eukaryotic host vecior
UNIT -1 lsystem: SV 40, bovine papilloma virus, adenovirus, vaccinia virus 12
baculovirus and retrovirus vectors, Tiplasmid, caulinovirus and
germinini virus as cloning vector, lsolation of enzyme DNA sequencing,
synihesis end mulation, delection and separstion cloning, gene

BYEDIESSIon.
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Unit

Syilabus : Periods

UNIT - H

Nucleic Acid: Purificalion. Nucleic Acid Ampiification and is
Application.

Restriction Mapping of DNA Fragmentis and Map Construction Nucleic
Acid Sequencing. cONA Synthesis and Cloning mRNA earichment,
reverse branscrption, DNA primers, linkers, adaplors and their| |
chemical synthesis, Library construciion and screening.

12

LHNIT -

Construction, cloning and selection, veclor, insert ligation, infection,
wansfection, dloning, methods for screening and seleclion of
recombinant ciones. DNA libraries, fypes, advaniages and
disadvantages of different types of libraries, construction of genomic
and full length cONA libraries. Expression sirategies for Heterologous
genes: Veclor engineering and codon optimization host engineering, in 12
vitro ransoription and franslation, expression in bacieria, veast insecis
and insect cells, mammalian ceils and piants. T-DNA and fransposon
tagging : Role of gene ifzgging in gene anslvsis. T- DA and
transposon iagging, identification and isolation of genes through T-
DINA of ransposons,

UNIT -V

Gene theraspy: veclor engineering stralegy of gene delivery, gene
replacement! augmeniztion, gene comecticn, gene editing, gene
regulaiion and silencing.

Site directed muiagenssis, and protein enginesring. Principle and
applications of blolling technigues {Scuthermn Northermn and Weslem
biotting Gel mobility shit assay, DNA finger printing and fool printing
restriction fragment length polymorphism (RFLP), Random Ampiified
Polymorphism {RAPD) and chromosome mapping. Patenting
Reguiating the use of Biclechnology Paleniing bivtechnological
invention.

12

UNIT -V

Application of recombinant DNA technology in medicine and
induskry. Transgenic animals: Hiethodology and  applications.
Transgenic planis: Methodology and application. Gene fHherapy:
Prospects of human somatic cell gene therapy, antisense therapy.

12

HEFERENCE BOOKS —

1

2]

W o~ o,

g

Molecular cloning 2 Laboratory Manua!, J Sambrock E.F. Fritsch and T Maniatis, Cold
Spring Harbor Laboratory Press, New York 2000

DA Cloning a Practical Approach, DM Glove and BD Hames, IRI Press, Oxford 1385

totecular end Celiular Methods in Biclogy and Medicine P.8. Kaurmian, W. WL D Kim .

and L. Cseko, CRC Press Florida 1285

Route Maps in Sene Technology #M.R. Walker and R Rapiey Black Well Science Lid.
Oxford 1987

Genetic Engineering An Introduction to gene analysis and exploitation in eukaryoiss
S.14. Kingsman and A.J. Kingsman Blackwell Scientific Publication Oxford 1858,

fioiscular Bictechnology - Glick
Recombinant DNA {2nd Ed 1992) Watson et al.

Principles of Gene Manipulation (5th Ed1884} Old and Primros.

Gene Cloning An Infroduction (3rd Ed 19853 T.A. Brown,

10 Molscular Cloning (Volll 1 & 11 2001} Sambrook and Russell

AW sf’ﬁ’ 3

(\ .. \\\t%&}




ERLOUYE
vmiversity | School of Basic and Applied Sciences

T TS FAT I

Class {M.Sc. (Biotechnology)

Semester/Year iil Semester

Subject & Subject Code  |Biotechnology- MBIOT208303

Paper Applied Biotechnology - 303
Rax. Marks 34
Credit Totai Credits
LIiTiP
3
3100

Course Objectives:

This program will expose the students to basic and applied aspects of molecular basis of human
diseases, animal modeliing of human diseases, and the allied subjects like molecular biclogy and
developmental bivlogy.

Course Cuicome:

Students will be able to

1. Demonsiraie professional and scientific communication approoriate for bictechnology setiings.

2. Demonstrate comprehensive understanding of organizational processes and product devel: pment
singlines.

2. Distinguish armong diverse methods and technologies and their applications in bictechnolegy.

4. Demonsirate stralegic leadership and decision-making skilis necessary in biotechnology.

5. Appraise the current regulatory, quality condrol, and legal frameworke that impact biotechnoiogy.
£. Demonsirate professional and ethical behaviours that foster positive and productive interactions is

diverse biotechnolony setfings
Student Learning Outcomes {SLO):

1. Select the most appropriate modalities, methodologies, tools, and practices o communicate compex
ideas effectively across diverse audiences.

Z. Demonsirate effective fistening, written, verbal, and nonverbal communication skills.

2. Construct and deliver effective professional presentations.

4. Damonstrate understanding of relevant domestic and global regulatory agencies, laws, policies, and
guidance,

5. Assess intellectual property considerations in bictechnology.

5. Justify the importance of quality and risk management in biotechnology and explain current good
praciices.

Unit Syliabus s Perinds

Transfection methods and transgenic animal- objectives of Gene transfer,
j\sfecr%ers gene construct (Promoters, Repoters of maker genes - Thgmidien‘}
difydrofofate reductase, CDA protein, XGPRT, neomycin phosphoiransferese)
UNIT -{  |Transfections methods (calcium phosphate precipitation, DEAE- Dextran 12
mediated transfection, Lipofection. Electroporation, retroviral vecior method,
DNA micro injection method. Transgenic animal calfie, Sheep, Goals and
Pigs, Birds and Fish.

M(ﬁ/ )%7« 4{!13 M‘%j
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Unit

Syllabus

Pericds

UNIT-

fertilization and embryo transfer.) Embryo transfer in fanm animals and catlle.
{Applications of embryo transfer technology and lLimitation. Ethical issues

in-vitro fertilization in humans (collection of cocytes and sperms, in vitro

related to fransgenic animais.

12

UNIT - i

Microbial production of antibiotics Penicillin, streptomycin's and tetracycline .
Microbial production of vitamin B 12 ,Ribofiaving, Vilamin A and Gibbereliins.
Microbial production of amino acids : Lysine and Glutamin acid .

Microbial production of alcoholic beverages: undistiled aicoholic beverages
{beer and wing distiled alcoholic beverages (whiskey, brandy and fenny)
microbiological production of vinegar.

URIT - IV

Microbial production of enzymes: Amyiases, Proteases, Inveriase,
Pecitinase and Lipases. Microbial production of organic acids: citric acid,
fumaric acid acetic acid and gluconic acid. Microbial production of solvent
{Glycerol, Acefone and Butancis and Food {Mushroom) Microbial production
of fat, interferon , vaccine and diary products.

12

UNIT-V

Production management: Plant location, fay out process, planning, guality
control , Patenting. Principle of management : management function, planning,
decision making, MBO motivation. leadership, organization conflic,
organizational development. Marketing and sales management © Building
customer satisfaction, analyzing industries and compelition estimating future
demands, Developing, testing and Launching new product, designing
markeling strategies, Price desigring, packeging. Personnel Management -
Funchton, Recruitment, Selaction Process, Psychological lesting Interview,
Placemen and induction Promotion. Demotion. Transfer, Separation,
Employee Training, Performance appraisal Job evaluation, Wage, Salary
industrial earth and Industrial elations.

PSR T et T

REFERENCE BOOKS -

1
2

28

W =~ ;o b

Microbiology by M J. Pelzar, ES.N. Clan and NR. Kreig, McGraw Hill Pubi.

Comprehensive Biotechnology (All volumes} Ed. Young. M.Y. Pub: Pergmon Press
introductory Microbiology by J. Heritage, E.G.V. Erans, RA. Killington, Cambridge

University Press.
General Microbiology by H.G. Schiegei Cambridge Universily Press,

General Microbiology by Stanier, R.Y, J.L. Ingrahm, M.L. Wheelis & P.R. Painter.

Microbiology — concepts and Application. John Wiley and Sons, New York, 1988,

infroduction o Human Molecular Genetics — 4.1 Pastermak, John Wiley Publishers.
Human Molecular Genetics ~Tom Strachen and A P Read, Bios Scientific Publishers

Human Genetics Molecular Evelution, Mc Conkey.

1% Recombinant DNA Technology , AEH Emery
11 Principles and Practice of Medical Genatics, 1. 1. Il Volumes by AEH Edts. Emery
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Class M.Sc. {Biotechnology}

Semester/Year il Semester

Subject & Subject Code  |Biotechnology- MBIOTZ0S304

Paper iEnglish Biostatistics, Computers & Bioinformatics — 304
Max. Marks =0
Cregit Total Credits
LITIP
3
alolo

Course Objectives:

The course is aimed at introducing the students to the field of Bicinformatics and enable
them undersiand the concepts of siatistics in biology. - To impart practical exposure upon
Bioinformatics tools and databases.

Course Outcome:

Students Will be able to:

1. Apply suitable statistical methods to research studies

2. Execute sampling, collection and preservation lechnigues

3. Use of microscope and scientific instruments

4. Compule statistical problems using computer and graphical means
5. identifving repetitive elements.

Student Learning Outcomes (SLO):

Students will

1. Know the theory behind fundamental bicinformatics analysis methods.

2. Be familiar with widely used bicinformatics databases.

3. Know basic concepis of probability and statistics.

4. Be able to describe statistical methiods and probability distributions relevant for molecular biology
data.

S. Know the applications and limitations of different bioinformatics and statistical methods.

6. Be able to perform and interpret bioinformatics and statisticat analyses with real molecular
biclogy data.

Unit Syliabus Fericds

Sampling and data representation, measurement of central tendency:
Mean, median, mode! ‘

UNIT -1 [Measurement of dispersion , standard deviation and standard error. 12
Probabifity and distribution, correlation | finear Regression.

Tests of significance, students ttest, chi- sguare test and analysis of variance.
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Unit Syllabus : Periods
Fundamentais of computers: introduction, definition , characleristics and
applications.

UNIT - i {Anatomy of digital computers . 12
Computer architecture .
Input devices and cutput devices ,operating system .
Computer software
UNIT - 1l Office applications: MS-Office MS-Word MS-Power point. 42
Statistical analysis using MS Excel.
Web development and E-Maill {PINE, EDORA, NETSCAPE MAIL).
Internet World Wide Web resources. similarity searching BLAST/ FASTA, PSHH
BLAST.
Installing a program (Tree tool), multiple sequence alignment {CLUSTAL W
and bee}
UNIT - IV Searching MEDLINE on the PubMed sysiem from the National Centre for 4 _
T- Eiga i 5 : 12 !
Biotechnology information i
{NCEBI).
Searching the Science Citation index and Current Contents Connect from the {
institute for Scientific information. Accessing full -text journals on the intemnet |
and printing arlicies, Finding grant and funding resources on the intemet. ?
Higher order sequence analysis searching for simple repeat seguences '
restiction sile analysis MAR inder identifving re;}etz! ve slements; ldentifying
{Transfacior Binding site candidates .
GCP sequence analysis or other comparable suite
UNIT -V [{a) introduction to GCG; sequence analysis 52
{b} GCF manual http;#f emmag biosel.wayne.edu/agcgigeg/menual himi
Seq. web the X Interface to GCG: Basic, sequens analysis, Multiple Sequence
analysis Multiple Sequence analysis.
Protemics
HEFEREMNCE BODKS -
1 Developmental Biology, 6th Edition, Scott F. Gilbert
2 Haemalology, William J. Williams, Ernest Beutler, Allan JU. Erslev, Marshall A. Lichtman
3 Moiecular Biology of the Cell, 3rd Edition, Bruce Alberts, Dennis Bray, Julian Lewis,
Martin Raff, Keith Roberts, James D. Watson Stem Cell Biclogy by Marshak, 2004. «
4 Human Embryonic Stem Celis: An introduction to the Science’and Therapeutic Potential,
Ann A Kiessting, Jones and Bariett, 2003.
5 Essential of Stem Cell Biology, Robert Lanza, 2nd Edition, academic Press, 2006.
8 Stem Cell Transplantation Biology Processes Therapy, A. D. Ha., R. Hoffiman, Willy-vCH,
2006.
7 C.S.Potten, Stemn Cells, Elsevier, 2006.

Some useful sites on the Intemet,

a.
j
i

i

Database and search tools

NCBL: httpiinchbi.nim.nhl.gov/

EMBL SERVER: hitp/Avwwnw2/ebiiac ukdfservicesihimi

Gencme Navigator: Saccharomyces cerevisiace Genome Index

h?:pp hsane, mp?mgbeiémdahiem mipg.del-andy/GN/S cenvisiae

i g %
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Class

M.Sc. (Biotechnology]

Semester/Year

ili Semester

Subject & Subject Code

Practical Biotechnology- MBIOT208305

iPaper

Paper-i and §i, Practical | Sifting

Max. Marks

0= {30+20)

Credit Total Credits

0 L i

61012

PRACTICALS

1 Preparation of Hissue culture medium and membrane filiration.
2 Preparation of single cell suspension from spleen and thymus.
3 Cell counting and | Celi viability.

4 Macrophage monolayer from PEC and measurement of phagooytic aclivily,

5 Trypsinization of monclayer and subcufturing.

& Cryopreservation and thawing.

7 Measurement of doubling time.

8 Fgole of serum in cell cullure

9 Preparstion of melaphase chromosomes from cultured ceils.

10 isciation of DNA and demonsiration of apoplosis of DNA iaddering.

11 MTT assay for cell vishility and growth

12 Celi fusion with PEG

12 Bacterial culiure and antibictic selection media Preparation of compeient calis.
14 isoiation of plasmid DNA

15 isclation of Lambda phage DNA

16 Quantiiation of nucleic acids

17 Agsrose gel electrophoresis and restriclion mapping of DNA

18 Construction of

restriction map of plasmid DNA

19 Cloning in plasmidiphagemid vectors

28 Preparstion of helper phage and its fifration g
21 Preparation of single stranded DNA tempiate

22 DNA sequencing

23 i>ene expression in E Coli and analysis of gene product

24 Polymerase Chain Reaction {PCR}

&
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M.Sc. (Biotechnology)

Semester/Year i Semester

Subject & Subject Code  |Practical Biotechnology- MBIOT208308

Paper |English Paper- il and IV, Practical #f Sitting
Max. Marks Bl= {30+20}
Credit | Total Credits
LiTiF
2
010

PRACTICALS

1 Study of alcoho!l fermentation-alcohol from different substrates-estimation of
percentage of alcohol, iotal acidity and volatile acidity.
2 MWicrobial production of citric acid using Aspergilius Niger,

3 Microbial production of pectinase by Aspergifius Niger by agro waste.

4 Bdicrobial ?mduciion'and assay of vilamins and amino acids. '

3 Microbial production of Penicilin and product recovery.

6 Citric acid production by Aspergilius Niger and Peaicliium citrianum

7 Production of amylase. celluiose, pectinase.

8 Production and Estimation of Alkaline Phosphatase,

9 Downstream process —purification of any one protein / enzyme from fermented broth.

10 Statistical problems

11 Demonstration of digital computer and its devices.

12 Operating system commands.

13 Document preparation and formatting.

14 Power point presentation 3
15 Siatistical analysis : Using MS Excel

16 Web development using front page.

)
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School of Basic and Applied Sciences

M.Sc. {Biotechnology) ? 5

Semester/Yoar IV Semester

Subject & Subject Code | Dissertation Biotechnology- MBIOT208401

Paper |English Dissertation Work
Max. Marks 500= {300+200)
Credit | Total Gredits |
LLT P
18
610118

Course Objectives:

M. Sc. Disseriation is designed in a way to teach and train the students with practical knowledge in the
difierent areas of Biotechnology in order to become efficient researchers to start their carrier in
research through Ph.D, and R & D programimes.

Course Quicome:

At the end of the Dissertation the students will be trained in:

1. Theoretical and practical knowledge in the difforent area of bictechnology to start their carier i
research through Ph.D. and other R & Tt programmes. i
2. Research topics selected from different felds like anima! pictechnology, microbiology, environmenial
bictechnology, genetic engineering, plant bistechnology, '
parasitology, virology, nanotechnology and in-silico identification and validation of novel proteins.
3. Students developed understanding about the liferature reading and disseration writing.

4. Students trained to find the resources needed to perform the research process and

presented their findings. :

Student Learning OQutcomes {SLO):

1. Students would gain train in the research areas selected from different fields of
biotechnology like animal biotechnology, microbiciogy, environmental bictechnology,
2 genetic engineering, plant biotechnology, parasiology, virclogy. nanolechnology and in-siico |,
wentification and validation of novel proteins.

3.Students can deveiop understanding about the lterature and disseriation writing required o
carry out a good research during their Ph.D.

4. Find the different resources needed to perform the research.

5. Statistical analysis, presentation and documentation of research findings.

H

DISSERTATION WORK {Project Work + Technical Writing)
1 Dissertation thesis will be examined by intemal and extemnal at the time of presentation.

2 There will be weekly seminars and continuous internal assessment throughout the courss.

2 : - .
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