Theory Paper

. : Part A- Introduction
Program: Class: B.Sc. Year: IV Session: 2024-25
Honours / Research
Subject: Microbiology
1 | Course Code S4 - MBIO2T
2 | Course Title Genetic Engineering and Bioinformatics ( Paper I1)
3 | Course Type (Core Course/ Core Course - = J|_
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/)
4 | Pre-requisite " - . To study this course, a student must have had this subject in
B.Sc. Il year with 7.5 CGPA.
S | Course Learning outcomes | On successful completion of this cou'rsq_,”_the students will
(CLO) be able to: :
1. develop basic understanding of cloning tools such as
enzymes and vectors used in genetic engineering.
2. gain knowledge about methods of DNA, RNA and
protein analysis.
3. gain knowledge about application of genetic
engineering,
4. understand the basic concept of databases,
evolutionary patterns and IPR.
6 | Credit Value 4
7 | Total Marks Max. Marks: 30 + 70 | Min. Passing Marks:35
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Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 60

L-T-P:

Unit

Topics

No. of Lectures - 60

Introduction to genetic engineering:

1.1 Milestones in genetic engineering.

1.2 Enzymes used in genetic engineering: Restriction
modification systems: Mode of action, and
applications of Type II restriction enzymes in genetic
engineering. DNA modifying enzymes and their

applications: DNA polymerases, terminal;

deoxynucleotidyl transferase, T4 polynucleotide
kinase, alkaline phosphatase, DNA ligases.

1.3 Cloning vectors: Definition and properties,. Plasmid
vectors: pBR and pUC series. Ti plasmid based
vectors; Bacteriophage, lambda and MI3 -based
vectors; Cosmids; Phagemids, Bacterial . Artificial
Chromosomes (BACs); Yeast Artificial
Chromosomes (YACs), Shuttle vectors, Expression
vectors, E. coli lac promoter “based vector, Yeast
Episomal Plasmids «(YEPs), . Mammalian vector
(SV40).

15

Methods in molecular cloning:

2.1 DNA, RNA and Protein Analysis - Agarose gel
electrophoresis, PAGE - 1D/2D gel analysis, concept
of nucleic acid probes, Northern, Southern, Western
blotting techniques.

2.2 DNA' amplification and DNA sequencing - PCR:
Basics of PCR, RT-PCR, Real-Time PCR, Genomic
and cDNA libraries: Preparation and uses, Genome
sequencing: Sanger’s method of DNA Sequencing,
Maxam and Gilbert’s method and automated
sequencing.

2.3 Transformation,  Transduction and  Screening:
Chemical methods, electroporation, shotgun method,
virus mediated gene delivery; Agrobacterium
mediated gene delivery, selection methods of
transformed bacterial cells (antibiotic resistance
markers and blue white screening).

15

Applications of genetic engineering and
biotechnology:

3.1 Products of human therapeutic interest - insulin,
antisense molecules.

3.2 Products of agricultural importance — Bt cotton,
golden rice, flavr savr tomato.

3.3 Gene therapy, recombinant vaccine, protein
engineering.

15




4 Bioinformatics: 15

4.1 Definition, Scope of bioinformatics, History and
development.

4.2 Biological databases: Primary, Secondary and
composite databases, Nucleotide Sequence
Databases- Gene bank, EMBL, DDBJ, Protein
sequence databases-SWISSPROT, TrEMBL, PIR,
Uni Prot, PROSITE, Structural databases-PDB,
MMDB, NDB, SCOP, CATH..

4.3 Sequence Analysis: Sequence alignment,

Sequence analysis softwares- BLAST, FASTA,
CLUSTAL. 16 S rDNA sequencing and
phylogenetic tree construction. Applications of
bioinformatics- Pharmaceutical industry, Drug
designing, Immunology, Agriculture and Forestry,
Patenting biotechnology inventions and IPR. '

3.4 Keywords/Tags: Restriction enzymes, Cloning vectors, Expression vectors, PCR, Blotting
techniques, Electroporation, DNA sequencing, Gene therapy, Bt cotton, Insulin, Vaccine,

Protein engineering, Biological databases, Sequence Analysis, IPR.




Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1. Brown TA, Gene Cloning and DNA Analysis. Blackwell Publishing, Oxford, U.K., 2010.6th
edition.

2. Clark DP and Pasternik NJ., Biotechnology: Applying the Genetic Revolution. Elsevier
Academic Press, USA, 2009

3. Primrose SB and Twyman RM., Principles of Gene Manipulation and Genomics,. Blackwell
Publishing, Oxford, U.K., 2006.7th edition.

4. Sambrook J and Russell D., Molecular Cloning-A Laboratory Manual. Cold Sprmg Harbor
Laboratory Press, 2001. 3rd edition.

5. Wiley JM, Sherwood LM and Woolverton CJ., Prescott, Harley and Klein’s Mlcroblology
McGraw Hill Higher Education, 2013.8th edltlon

6. Brown TA. Genomes-3. Garland Science Publishers, 2007. \

7. Primrose SB and Twyman RM., Genomics: Applications in human biology. Blackwell
Publishing, Oxford, U.K., 2008.

8. Cynthia Gibas & Per Jambeck, Developing Bioinformatics Computer Skills: Shroff Publishers &
Distributors Pvt. Ltd (O’Reilly), Mumbai, 2001.

9. H.H. Rashidi & L.K Buehler, Bioinformatics Basics: App]lcatlons in Biological Science and
Medicine, CRC Press, London, 2002.

10. B. D. Singh., Fundamentals of Genetics (Hindi). Kalyani Publishers Edition. 2020. 4th Edition.

Suggested equivalent digital platforms/ weblinks/ online courses:
1. https://archive.nptel.ac.in/courses/102/103/102103013/

2. https://archive.nptel.ac.in/courses/102/106/102106065/

3. https://egvankosh.ac.in/bitstream/123456789/71705/1/unit-11.pdf
4. https://egvankosh.ac. mlhltstreaml 123456789/85312/1/Unit-1%20%282%29.pdf

5. https://egyankosh.ac. m!bltstream,f]23456789!7543!1!Umt-11 pdf




Part D-Assessment and Evaluation

Suggestéd Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE):70 Marks

Internal Assessment : Class Test Assignment/Presentation
Continuous Comprehensive 30
Evaluation (CCE)
External Assessment : Section(A) : Very Short Questions
University Exam Section Section (B) : Short Questions 70
Time : 03.00 Hours Section (C) :Long Questions

Any remarks/ suggestions: - .
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Practical Paper

Part A- Introduction

Program:“thom.'sf Class: B.Sc. Year: IV Session: 2024-25

Research
Subject: Microbiology
1 | Course Code S4 - MBIO2P
2 Course Title Genetic Engineering and Bioinformatics ( Paper 11 )
3 | Course Type (Core Course/ Core Course =« T
Discipline Specific
Elective/Elective/Generic
Elective/Vocational/) :
4 | Pre-requisite  ~ To study this course, a student must have had this subject in
B.Sc. III year with 7.5 CGPA. '
5 | Course Learning outcomes On successful completion of this' course, the students
(CLO) will be able to: :
1. learn methods of “isolation of DNA and
electrophoresis. ', %,
2. understand.concept of blotting techniques.
3. learn about PCR and Screening of transformed cells.
4. learn about data bases, sequence alignment &
phylogenetic analysis.
6 Credit Value 2
7 | Total Marks Max. Marks: 100 | Min. Passing Marks:35

Py




: o __Part B- Content of the Course
Total No. of Lectures-30
Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2
Unit Topics No. of Lectures-3p
(2 Hours Each)
1 Isolation of plasmid DNA from E.coli. 4
2 Digestion of DNA using restriction enzymes and analysis 4
by agarose gel electrophoresis.
3 Interpretation of sequencing gel electropherograms. 4
4 Demonstration of PCR. 4
5 Demonstration of Southern, Northern and Western 4
blotting.
6 Screening of transformed cells (blue-white screenmg 4
method).
7 e Study bioinformatics databases: NCBI, PDB 5
» Sequence retrieval using BLAST. _
e Sequence alignment & phylogenet:c analysis using
clustal omega & phylip
8 Any other experiment may be desfglled on the basis of 1
theoretical aspects
Keywords/Tags: Isolation of DNA, Restriction enzymes, Electrophoresis, Gel electropherograms,
Primer, PCR, Blotting techniques, Transformed celi
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_Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

I

2

3.

Molecular Cloning: A laboratory manual 4" ed., Michael R Green and J. Sambrook Cold
spring Harbor laboratory press (3vol.). 2014.

Primrose SB. and Twyman RM.,“Principles of Gene Manipulation and Genomics”.
Blackwell, Oxford, 2006.

Brown TA., Gene Cloning and DNA Analysis. 6th edition. Blackwell Publishing, Oxford,
U.K., 2010.

Cynthia Gibas & Per Jambeck, Developing Bioinformatics Computer Skills: Shroff Publishers
& Distributors Pvt. Ltd (O’Reilly), Mumbai, 2001.

H.H. Rashidi & L.K Buehler, Bioinformatics Basics: Appltcatlons in Biological Science and
Medicine, CRC Press, London, 2002.

Suggested equivalent digital platforms/ weblinks/ online courses:

1.

L ol ol

https://www.csus. eduhndw;’plpeavvti‘l84f‘lab"/-ZOmanuaUex]:_} eﬁment:i%ll]mcombman
%20molecules.pdf

https://faculty.ksu.edu.sa/sites/default/files/bch 361 handnote 1.pdf

https://indiabioscience.org/media/articles/DBT- -Life-Science-Protocol-Manual.pdf
https://www.cshlpress.com/pdf/sample/2013/MC4/MC4FM.pdf

https://www.classcentral, com;’coursefswaxam~genet1c-eng|neermg-them_'z-and-
application-14090 :




Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Internal Assessment Marks External Assessment Marks
Class Interaction /Quiz Viva Voce on Practical
Attendance 30 Practical Record File 70

Assignments (Charts/ Model Seminar / Rural
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey / Industrial visit)

Table work / Experiments

Total Matk?"- 3 100

Any remarks/ suggestions:
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1. Brown TA, Gene Cloning and DNA Analysis. 6th edition. Blackwell Publishing, Oxford,
U.K., 2010.

2. Clark DP and Pasternik NJ., Biotechnology: Applying the Genetic Revolution. Elsevier
Academic Press, USA, 2009

3. Primrose SB and Twyman RM., Principles of Gene Manipulation and Genomics, 7th
edition. Blackwell Publishing, Oxford, U.K., 2006.

4. Sambrook J and Russell D., Molecular Clonmg-A Laboratory Manuai 3rd edmon Cold
Spring Harbor Laboratory Press, 2001.

5. Wiley JM, Sherwood LM and Woolverton CJ., Prescott, Harley and Klem s
Microbiology. 8th edition, McGraw Hill Higher Education, 2013. :

6. Brown TA. Genomes-3. Garland Science Publishers, 2007.

7. Primrose SB and Twyman RM., Genomics: Applications in human biology. Blackwell
Publishing, Oxford, U.K., 2008.

8. Cynthia Gibas& Per Jambeck, Developing Bioinformatics Computer Skills: Shroff
Publishers & Distributors Pvt. Ltd (O'Reilly), Mumbai.2001.

9. H.H. Rashidi& L.K Buehler, Bioinformatics.Basics: Applications in Biological Science
and Medicine, CRC Press, London, 2002..

10. B. D. Singh., Fundamentals of Genetics (Hindi). Kalyani Publishers Edition. 2020. 4th
Edition.
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1.

2

3.

Molecular Cloning: A laboratory manual Michael R Green and J. Sambrook Cold
spring Harbor laboratory press (3vol.), 2014. 4™ ed.

Primrose SB. and Twyman RM., “Principles of Gene Manipulation and Genomics”,
Blackwell, Oxford, 2006.

Brown TA., Gene Cloning and DNA Analysis, Blackwell Publishing, Oxford, U.K.,
2010. 6th edition.

Cynthia Gibas & Per Jambeck, Developing Bioinformatics Computer Skills: Shroff
Publishers & Distributors Pvt. Ltd (O’Reilly), Mumbai, 2001.

. HH. Rashidi & L.K Buehler, Bioinformatics Basics: Applications in Biological

Science and Medicine, CRC Press, London, 2002.
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https://www.csus.edu/indiv/p/peavyt/ 184ﬂab%2ﬁmanual!exper1ment3%20recomb
inant%20molecules.pdf

https://faculty.ksu.edu.sa/sites/default/files/bch361 handnote 1.pdf
https://indiabioscience.org/media/articles/DBT-Life-Science-Protocol-Manual.pdf

https://www.cshlpress.com/pdf/sample/2013/MC4/MC4FM.pdf

https://www.classcentral com!course.fswaxam -genetic-engineering-theory-and-
application-14090
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