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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:
I | 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 | Assess the applications of recombinant DNA technologies is medicine,
agriculture and industry
CO | Course Outcomes Bloom’s Taxonomy
On completing the course, the learner will be able to: Level (BT level)
1| Understand the fundamental concepts in recombinant DNA Understanding
technology — enzymes. techniques and steps involved in gene
cloning.
2 | Comprehend the advanced techniques in transgenic Applying
technology: knock in, knock out, knock down and CRISPR
technologies
3 | Appreciate and learn the applications of recombinant DNA Applying
technology to various fields; and be aware of the ethics
involved in gene cloning.
4 | Get an insight into an overall approach to prokaryotic and Analyzing
eukaryotic transgenesis based on assimilation of the above
concepts.
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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 111
2. Characteristic features of each and their applications

C | DNA Joining Strategies 2
1. DNA ligase

2. Homopolymer tailing
3. Adaptors and linkers

D | Cloning Vectors 8
Basic properties of plasmids
pBR322

pUC

Transcription vectors (pGEM3Z)
Expression vectors (GST fusion)
Cosmid vectors

P element

Mammalian vectors

P Pl (R e

A | Cloning strategies 3
1. Shotgun Cloning: Genomic DNA libraries, cDNA cloning
2. Cloning eukaryotic genes (insulin / somatostatin)

B | Selection and Screening strategies 4

I. 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 3
1. Vectors for use in Yeast
2. Cloning large DNA molecules in YAC

D | Transgenic Plants 5
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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m 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 4

1. Knock-out, knock-in technology: Site-specific recombination
using Cre-recombinase LOX system

2. Knock-down Technology: RNAI technology

3. Gene Editing Technology: CRISPR, TALEN

C | Applications of Gene Cloning and DNA analysis 4
(one example each)

1. Medicine and Agriculture
2. Forensics and Archaeology
3. Gene therapy e.g. SCID

4. Ethics of Cloning

Reference Books:

Brown, T. A. (2010). Gene C. loning and DNA Analysis: An Introduction. (2" ed.).
Wiley-Blackwell.

Caldwell, A., Williams, S. N., & Caldwell, K. A. (20006). Integrated Genomics: A Discovery-
based Laboratory Course. Wiley Publishers.

Clark, D. P., & Pazdernik, N. J. (2009). Biotechnology: Applying Genetics to Revolution.
Academic Press.

Glick, B. R, Pasternak, J. J., & Patten, C. L. (2010). Molecular Biotechnology: Principles
and Application of Recombinant DNA. (4" ed.). ASM Press.

Primrose, S. B., Twyman, R., & Old, R. W. (2001). Principles of Gene Manipulation:
An Introduction to Genetic Engineering. (6™ ed.). Blackwell Publishing.

Primrose, S. B., & Twyman, R. M. (2006). Principles of Gene Manipulation and Genomics.
(7" ed.). Blackwell Publishing.

Watson, J. D., Caudy, A. A., Myers, R. M., & Witkowski, J. A. (2007). Recombinant DNA:
Genes and Genomes. (3™ ed.). W.H. Freeman.
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Evaluation (Theory, USLSC6001CR1) Total marks per course — 100
E 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

II. 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 |RememberingUnderstanding Applying Analyzing |Evaluating| Creating
Levels

Percentage - 25%-30% | 25%-30% | 25% - 30% - 5
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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 (Practical)
Course Code: USLSC6001CR1PR

Credits: Practical (1) = 30 hrs

No.

Course Objectives
This course aims to:

Develop experimental skills involved in cloning and selection of genes using

appropriate vectors and hosts.

cloning technique.

2 | Help learners plan and carry out experiments in gene cloning.
CO | Course Outcomes Bloom’s Taxonomy

On completing the course, the learner will be able to: Level (BT level)

1 | Identify steps involved in genomic DNA extraction, plasmid Understanding
DNA extraction and ligation protocols.

2 | Understand the rationale behind each step of the cloning Understanding
process.

3 | Utilize knowledge of PCR setup to accurately set up PCR Applying
reactions.

4 | Utilize knowledge of vectors and restriction enzymes to Analyzing
design experimental protocols for cloning.

5 | Evaluate the recombinant clones and assess the efficiency of Evaluating

Details of Practical Sessions:

S. No. |Name of the Practical

Cloning and Expression in E. coli
a. Genomic DNA extraction
b. Plasmid DNA extraction

d. Ligation and Competent cells preparation
e. Transformation in E. coli

c. Restriction enzyme digest of plasmid and genomic DNA

PCR of genomic DNA using specific primers

Problems on DNA fingerprinting

Use of NEB catalogue: comparison of different restriction enzymes and vectors
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Reference Books: |

Green, M. R., & Sambrook, J. (2012). Molecular C loning: A Laboratory Manual. (4™ ed.).
CSHL Press.

Sambrook, J., Fritsch, E. F., & Maniatis, T. (1989). Molecular Cloning: A Laboratory
Manual. (Vol. 1-3). CSHL Press.

Evaluation (Practical, USLSC6001CR1PR) Total marks practical course - 50

CIA - 20 marks
End Semester Practical Examination - 30 marks

Continuous practical evaluation will be done on the basis on the completion of the hands-on
practical sessions

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

Learning | Remembering Understanding | Applying Analyzing (Evaluating|Creating
Levels

Percentage - 10-20% 30-40% | 30-40% |20%-30% -
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Fourth Year B.Sc.

(Common syllabus for B.Sc. Honours by Papers and B.Sc. Honours by Research)
Course Title: Microbial Diseases

Course Code: USLSC6002CR1

Credits: Theory (3) =45 hrs

No. | Course Objectives
This course aims to:

1| Introduce concepts of virulence and disease transmission.

2 | Provide an overview of viral structure and classification.

3 | Provide a comprehensive understanding of the pathogenesis, clinical manifestations,
diagnostic techniques, treatment options, and preventive measures associated with
viral, bacterial, fungal, and parasitic infections.

4 | Provide a basic understanding of microbiology and hands-on exposure to techniques
in bacterial culture and identification.

CO | Course Outcomes Bloom’s Taxonomy
On completing the course, the learner will be able to: Level (BT level)
I [ Explain the types of pathogens. identify routes of Understanding

transmission, discuss various virulence factors, their role in
inflicting host damage, the regulation of virulence factors and
interaction of pathogens with the immune system.

2 | Explain mechanisms of action of antiviral, antibacterial, Applying
antifungal and antiparasitic used in treatment for infectious
diseases, and understand vaccination strategies for preventing
infectious disease.

3 | Compare the pathogenesis, identify clinical features of Analyzing
bacterial, viral fungal pathogens and human parasites.
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Lectures

I Respiratory and CNS infections

15

A | Introduction to Infectious Diseases
1. Koch’s postulate

Reservoirs of infection

Modes of Transmission

Routes of Entry and Exit
Virulence factors

Process and stages of infection

N

3

B | Respiratory Infections
[Etiology. Transmission, Pathogenesis (virulence and immune
evasion), Clinical Manifestations, Lab diagnosis, Prophylaxis,
Treatment]

1. Diphtheria

2. Tuberculosis

3. Influenza

4. Aspergillosis

C | Central Nervous System (CNS) Infections

1. Bacterial meningitis: Neisseria meningitidis
2. Viral encephalitis: Japanese Encephalitis

3. Rabies

4. Toxoplasmosis

II Systemic, Gastrointestinal tract and Urinary Tract Infections
[Etiology, Transmission, Pathogenesis (virulence and immune
evasion), Clinical Manifestations, Lab diagnosis, Prophylaxis,
Treatment]

15

A | Systemic Infections

1. Dengue

2. Chicken pox/ Shingles
3. Typhoid

4. Malaria

B | Gastrointestinal Tract Infections
Salmonella

Shigella

Rotavirus

Hepatitis A and E

Polio

S0 DO

C | Urinary Tract Infections
(Predisposing factors, Etiological agents and Complications)
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IIT | Skin Infections and Sexually Transmitted Diseases 15

A | Skin Infections 8
1. Staphylococcal infections
2. Candidiasis

3. Herpes Simplex Virus
4. Dermatophytosis

3. Trichomonas vaginalis

B | Sexually Transmitted Diseases 7
1. Human Immunodeficiency Virus

2. Human Papillomavirus
3. Syphilis

4. Gonorrhea

5. Chlamydia

Reference Books:

Bamford, K. B., & Gillespie, S. H. (2022). Medical Microbiology and Infection at a Glance.
Wiley.

Murray, P. R., Rosenthal, K., & Pfaller, M. A. (2020). Medical Microbiology E-Book.
Elsevier Health Sciences.

Barer, M. R.. Irving, W., Swann, A., & Perera, N. (2018). Medical Microbiology: A Guide to
Microbial Infections: Pathogenesis, Immunity, Laboratory Investigation and Control. (19 ed.)
Elsevier Health Sciences.

Ryan, K. 1., et al. (2018) Sherris Medical Microbiology (7™ ed.) McGraw-Hill Education.

Relevant research papers from peer-reviewed journals.

Compulsory Reading:

Review articles on Microbial Mechanisms of Pathogenicity, Mechanisms of Viral Pathogenesis,

Disease and Epidemiology, Innate Nonspecific Host Defences and Adaptive Specific Host
Defences.
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Evaluation (Theory, USLSC6002CR1)

I. Formative Assessment ‘for’ Learning

Total marks per course — 100

(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

II. 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 | Remembering (Understanding| Applying | Ana lyzing | Evaluating | Creating
Levels
Percentage 10-20% 30-40% 15-25% 10-20% - -
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