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[ GENERIC ELECTIVES (GE ): CONCEPTS IN BIOTECHNOLOGY

Credit distribution, Eligibility and Pre-requisites of the Course

Course title & | Credits Credit distribution of the Eligibility criteria Pre-
Code course requisit
Lecture | Tutorial | Practical eofthe
/ course
Practice
CONCEPTS The student should
IN have studied science
BIOTECHN 4 3 - 1 (Biological NA
OLOGY science/physical
sciences)

Learning Objectives

The Learning Objectives of this course are as follows:
The purpose of this course is to introduce students to importance of Biotechnology in allied
fields. It will enable students from diverse backgrounds to understand basic concepts in Gene
Cloning and DNA Analysis, and appreciate applications of Biotechnology in everyday life.
The course will provide students with an insight into the various molecular biology
techniques commonly used in Biotechnology, and some of the relevant bio-safety issues and

ethical concerns.

Learning outcomes
The Learning Outcomes of this course are as follows:
e Learn about basic biotechnology techniques and key concepts that are used in isolation

and characterization of biomolecules (DNA and proteins).

e Develop basic understanding of the robust techniques with wide applications (such as

PCR, DNA sequencing) and appreciate their contribution

biotechnology.
e Comprehend the importance of gene cloning in biotechnology and learn the intricacies of
gene cloning using plasmids and bacteriophages as cloning vectors.
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e Understand the importance of construction of genomic libraries and their specialized
screening methods to identify gene of interest.

e Learn the concept and application of DNA fingerprinting, recombinant protein
expression, biopharmaceutical protein production, and gene therapy.

e (QGain an insight of safe handling of GMO’s, their environmental release and ethical
practices.

SYLLABUS

UNIT -1 Techniques Used in Biotechnology (12 Hours)
Brief history of biotechnology and its importance. Isolation and purification of plasmid DNA.
Agarose and Polyacrylamide gel electrophoresis (Native and SDS). Southern and Western
hybridization. Polymerase Chain Reaction (PCR): Principle, DNA polymerases in PCR,
Primer Designing, Types of PCR - Hot Start, Multiplex and Reverse Transcription and their
Applications. Sequencing: Enzymatic (Sanger’s dideoxy) method, Introduction to Automated
Sequencing.

UNIT - II Process of Gene Cloning, Expression and Protein Purification (15 Hours)
Restriction endonucleases: Restriction and Modification Systems, Nomenclature and Types
of Restriction Enzymes (Type I-IV), Recognition of Restriction Sites. Joining of DNA
Molecules: Sticky End and Blunt End Ligations, Role of DNA Ligase, Adaptors, Linkers,
Homopolymer Tailing. Vectors: Plasmids (pUC Vectors), Bacteriophage (Lambda Phage
Derived Replacement And Insertion Vectors), Cosmids, In Vitro Packaging, Expression
Vectors (One example each of prokaryotic and eukaryotic expression vectors). Bacterial
Transformation, Antibiotic Selection and Blue/White Screening of Transformants.
Challenges in Expression of Eukaryotic Proteins in Prokaryotic Hosts

UNIT - III Genomic and cDNA Libraries (18 Hours)
Construction of Genomic and c¢DNA Libraries, their Screening by Nucleic Acid
Hybridization (Colony and Plaque Hybridization).

UNIT -1V Applications of Biotechnology (6 Hours)
DNA Fingerprinting. Using the Example of Human Insulin learn the Importance of Various
Applications of Biotechnology: Recombinant Protein Expression, Biopharmaceutical Protein
Production and Gene Therapy.

UNIT -V Biosafety and Ethical Issues (6 Hours)
Safe Handling and Disposal of GMOs and Relevant Ethical Issues. Impact of GMOs on the
Environment (Bt. Toxin).

Practical component- (12 Sessions x 2 = 24 hrs)

(Wherever wet lab experiments are not possible, the principles and concepts can be
demonstrated through any other material or medium including videos/virtual labs etc.)
1. To prepare laboratory reagents.

. To perform plasmid DNA isolation.

. To perform agarose gel electrophoresis of isolated plasmid DNA.

. To perform restriction digestion of plasmid DNA.

. To perform agarose gel electrophoresis of digested DNA.

. To study restriction mapping.

. To amplify DNA using PCR.

. To perform agarose gel electrophoresis of amplified DNA
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Essential readings

Cantor, C. R. and Smith, C. L. (2004). 1st Edition. Genomics: The science and
technology behind the human genome project. New York, USA: John Wiley and Sons.
ISBN-13: 978-0471461869.

Old, R. W. and Primrose, S. B. (1994). 7th Edition. Principles of Gene Manipulation: an
Introduction to Genetic Engineering. Boston: Wiley. ISBN-13: 978-0632037124.

Joseph Sambrook, E.F. Fritsch, T. Maniatis. (1989). 2nd Edition. Molecular Cloning: A
Laboratory Manual. New York, USA: Cold Spring Harbor Laboratory. Press ISBN- 978-
0879693732.

Suggestive readings

Glick, B. R. and Patten, C. L. (2022). 6thEdition. Molecular Biotechnology: Principles
and Applications of Recombinant DNA. USA: ASM press, ISBN-13: 978-1683673668.
Brown, T. A. (2020). 8thEdition. Gene cloning and DNA analysis: An introduction. New
York, USA: John Wiley and Sons, ISBN-13: 978-1119640783.

Karp, G. (2016). 8th Edition. Cell and Molecular Biology: Concepts and Experiments.
United states: Wiley. ISBN-13: 9781538832462.

Primrose, S. B. and Twyman, R. B. (2014). 7th Edition. Principles of Gene Manipulation
and Genomics. New York, USA: John Wiley and Sons. ISBN-13: 978-1118653883.
Green, M. R. and Sambrook, J. (2012). 4th Edition. Molecular Cloning: A Laboratory
Manual (three-volume set). New York, USA: Cold Spring Harbor Laboratory Press
ISBN-13: 978- 1936113422
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