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Course Title:

Genetic Engineering and Applications

Course Code: BTP 7155

Course Coordinator Dr. Rakesh Kumar

Credits 3-0-0

Evaluation Scheme Total 100 Marks
Quiz (Total 20 Marks) Assignment/Project Mid-Ter Major Total
(Total 20 marks) m Examinatio
(Minimum Two n
Assignments or one
Project)
QuizI | Quiz Il Quiz Quiz IV 20 (40 marks) | 100 Marks
;s 6 I (5 marks) marks) (3 Hour
marks | marks) 5 (1 % Hour | Duration
marks) Duration
)
WEEKS TOPICS TO BE COVERED

Week 1 Tools in Gene cloning: Isolation and purification of nucleic acids.

Week 2 Restriction enzymes- properties and uses in recombinant DNA technology

Week 3 Gene cloning vectors: Plasmids, bacteriophages, phagemid, Cosmid, binary vectors,
artificial chromosomes:

Week 4 YAC, BAC, PAC, MAC, TAC and other commonly used vectors in microbes, plants and
animals.

Week 5 Polymerase Chain reaction and DNA Sequencing:

Week 6 Concept and applications of PCR, RT-PCR, Q-PCR.,

Week 7 RACE. Sequencing of nucleic acids. Radiolabeling of DNA,

Week 8 Nucleic acid hybridization, DNase-I-foot printing, functional analysis of promoters.

Week 9 Gene Cloning strategies: cDNA synthesis, Gene Libraries,.

Week 10 Construction of recombinant DNA with plasmids, cloning in plasmids, construction of

DNA libraries with phages, construction of genomic libraries in Cosmid vectors,

Week 11 (17™ -21% March, 2025)

Mid-Term

2" May, 2025 Showing of Mid-Term Answer Sheets

Week 13 Screening of recombinants, use of selectable and scorable markers, characterization of
recombinants

Week 14 Applications of Genetic engineering: Genetic transformation of eukaryotes — genetic

transformation of plants and animal cells.

Week 15

Transgenic animals, production of recombinant pharmaceuticals,
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Week 16

Gene therapy, disease diagnosis

Week 17 (5™ -9 May, 2025) Revision Week

Week 18 (13" — 22" May, 2025)

Major Examinations

29" May, 2025

Showing of Major Exams Answer Sheets

Course Outcomes:

Sr Course Outcome co
After successful completion of this course, students will be able to:

1 Understand basic principles of recombinant DNA technology and the tools and techniques involved co1l
in gene cloning.

2 | Understand the technique of PCR and DNA sequencing for various application purposes. C02

3 Illustrate creative use of modern tools and techniques for manipulation and analysis of genomic co3
sequences.

4 | Apply recombinant DNA technology in biotechnological research. co4

Recommended Books:

Pasternak JJ, ASM Press, Washington.

Sr. Name of Book, Author, Publisher Year of
Publication/Reprint

Text Books

1 GENE CLONING AND DNA ANALYSIS: AN INTRODUCTION, 8TH EDITION, T. A. Brown 2020

2 Principles of Gene Manipulation and Genomics, 7"'Edition, Primrose SB and Twyman RM, 2006
Blackwell Publishing, Oxford,UK, 2006.

3 An Introduction to Genetic Engineering, Third edition, Desmond S. T. Nicholl , Published 2012
by Cambridge University Press

Reference Books

1 Biotechnology-Applying the Genetic Revolution, Clark DP and Pazdernik NJ, Elsevier 2009
Academic Press.

2 Molecular Biotechnology - Principles and Applications of recombinant DNA, Glick BR and 2003

Calendar of Quizzes/Assignment etc. to be provided as per below details and exact dates to be

fixed in consultation with other course coordinators to avoid overlap of Quizzes of different
courses.

Component Date



https://www.cambridge.org/core/search?filters%5BauthorTerms%5D=Desmond%20S.%20T.%20Nicholl&eventCode=SE-AU
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Quiz-1

27" -31%, January 2025

Quiz-II

24" -28™ February, 2025

Assignment-1

10™ -12™ February, 2025

Mid-Term

17-21% March, 2025

Assignment-I1/Project Submission

21% — 24" April, 2025

Quiz-III

7™ — 11" April, 2025

Quiz-1V

28™ April-2nd, May, 2025

Major Exam

13" — 22" May, 2025

Note:

1. One surprise Quiz may be fixed out of Quiz-II, Quiz-IIT or Quiz-IV.

2. In case of any deviation in evaluation methodology for courses such as AEC/VAC/SEC
shall be mentioned accordingly. Thus, same shall be approved by the next BOS of

school if not done earlier.

Signature of Course Coordinator
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