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Fourth Year B.Sc.

(Common syllabus for B.Sc. Honours by Papers and B.Sc. Honours by Research)

Course Title: Recombinant DNA Technology

Course Code: USLSC6001CR1

Credits: Theory (3) = 45 hrs

No. Course Objectives
This course aims to:

1 Identify the use of restriction endonucleases in gene cloning.

2 Explain the advantages and disadvantages of different vectors (prokaryotic and

eukaryotic) that are used in gene cloning experiments.

3 Identify the various strategies of cloning, screening and selection methods.

4 Comprehend the various methods used in DNA sequencing

5 Explain the general principles of generating transgenic plants, animals.

6

CO

Assess the applications of recombinant DNA technologies is medicine,
agriculture and industry

Course Outcomes

On completing the course, the learner will be able to:

Bloom's Taxonomy

Level (BT level)

Understanding
1 Understand the fundamental concepts in recombinant DNA

technology - enzymes, techniques and steps involved in gene
cloning.

2 Comprehend the advanced techniques in transgenic

technology: knock in, knock out, knock down and CRISPR
technologies

Applying

3 Appreciate and learn the applications of recombinant DNA
technology to various fields; and be aware of the ethics

involved in gene cloning.

Applying

4 Get an insight into an overall approach to prokaryotic and
eukaryotic transgenesis based on assimilation of the above

concepts.

Analyzing
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UNIT Lectures

I 15

A Introduction to Genetic Engineering 1

B Restriction Endonucleases: 4

1. Restriction Endonuclease: Type I, Type II, Type III
2. Characteristic features of each and their applications

C DNA Joining Strategies 2

1. DNA ligase

2. Homopolymer tailing
3. Adaptors and linkers

D

II

A

B

Cloning Vectors

1. Basic properties of plasmids

2. pBR322

3. PUC

4. Transcription vectors (pGEM3Z)
5. Expression vectors (GST fusion)
6. Cosmid vectors

7. Pelement

8. Mammalian vectors

Cloning strategies

1. Shotgun Cloning: Genomic DNA libraries, cDNA cloning
2. Cloning eukaryotic genes (insulin / somatostatin)
Selection and Screening strategies

1. Direct Selection and Reporter genes for promoter analysis
e.g. antibiotic resistance, GFP, LacZ

2. Immunochemical screening
3. Nucleic acid hybridization method

C Cloning in Yeast

1. Vectors for use in Yeast

2. Cloning large DNA molecules in YAC

8

15

3

4

3

D Transgenic Plants

1. Agrobacterium mediated transformation (Ti and Ri plasmids)
2. Transgenic tobacco expressing luciferase gene
3. Bt Cotton / Herbicide-resistant plants
4. Plant viruses as vectors (e.g. CaMV virus)
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III 15

A Transgenic Animals 7

1. Selectable markers for animal cells e.g. HAT, methotrexate
2. Methods for production of transgenic mice

(Pronuclear microinjection, retroviruses,

Embryonic stem cells)

3. Transgenic mouse / Super mouse

(MT promoter fused to human growth hormone)

4. Whole animal cloning e.g. Dolly
B Advanced Transgenic Technology

using Cre-recombinase LOX system

2. Knock-down Technology: RNAi technology

4

1. Knock-out, knock-in technology: Site-specific recombination

C

3. Gene Editing Technology: CRISPR, TALEN

Applications of Gene Cloning and DNA analysis

(one example each)

1. Medicine and Agriculture

2. Forensics and Archaeology
3. Gene therapy e.g. SCID
4. Ethics of Cloning

4
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Total marks per course - 100Evaluation (Theory, USLSC6001CR1)

I. Formative Assessment 'for' Learning
(Continuous Internal Assessment - CIA to improve learning).
CIA-40 marks

CIA 1: Written test - 20 marks

CIA 2: Test / Assignment / Presentations / Infographics / Quiz / as prescribed
- 20 marks

ΙΙ. Summative Assessment 'of Learning
(focus on outcomes, quantitative data for outcomes of instruction).
End Semester Examination - 60 marks

One question from each unit for 20 marks, with internal choice.

Total marks per question with choice 30 - 40 marks.

Distribution of Bloom’s Taxonomy levels for the course assessment:

Learning
Levels

Remembering Understanding Applying Analyzing Evaluating Creating

Percentage 25%-30% 25%-30% 25%-30%
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