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FORMAT FOR COURSE CURRICULUM


Course Title: Foundations of Immunology
	L
	T
	P/S
	SW/FW
	No. of PSDA
	TOTAL CREDIT UNITS 

	4
	0
	2
	2
	3
	6



Credit Units: 06
											
Course Level:	 UG		                            	                                                Course Code: To be generated	

Course Objectives: 
This course is designed for undergraduate students to get an overview of concepts of immunology and application of immunological techniques. This can help the students to appreciate and understand the importance of immunological aspects related to human health.
Pre-requisites: Knowledge of Basic Immunology & Cell Biology, Biochemistry, Molecular Biology.
Course Contents/Syllabus:
	
	Weightage (%)

	Module I 
	25

	General concepts of immune response (Types of immunity- active and passive, clonal expansion, Innate and acquired immunity)
Historical background on key developments in Immunology

Hematopoiesis, organization and structure of lymphoid organs,
Cells of Immune System: T and B lymphocyte, NK cells, Monocytes and macrophages; Neutrophils, eosinophils, basophils, Mast cells and dendritic cells. 
Evolution of immune system

	

	Module II: 
Innate and adaptive response, role of complement system, Concept of primary and secondary immune response, Effector mechanisms of innate and adaptive immunity
Antigens and haptens: Properties (foreignness, molecular size, heterogeneity). 
Epitopes: B and T cell epitopes. 
 Antibody structure and function, introductory concept on generation of diversity in antibody responses, Overview of Major Histocompatibility Complex and antigen processing and presentation
 characteristics of antigen antibody 
	25

	Module III: Immunology in practice
Introduction to concept of immunological tolerance and autoimmunity, Mechanisms of B and T cell tolerance, concept of hypersensitivity and types of hypersensitivity
	15

	Module IV
Vaccine and their mechanism of action; Live and Killed Vaccines, Adjuvants, and their role in vaccine response.; types of adjuvants, knowledge on National Immunization program
	15

	Module V
Immunological techniques
Production of polyclonal antibodies; Hybridoma technology for production of monoclonal antibodies; Agglutination; Immunodiffusion-types; ELISA-types, Immunoblotting; Immunofluorescence; Immunohistochemistry; Flow Cytometry
	20




Course Learning Outcomes:

After completion of the course the student will be able to
	
1. Define key cells involved in immune response 
2. Relate the concepts of various mechanisms in immunology
3. Apply various methods viz., ELISA, Flow cytometry, immunodiffusion etc. for immune studies
4. Analyze and differentiate various effector mechanisms in immunology
5. Evaluate the role of vaccines and adjuvants for protection against microbes.
6. Create and design the flow cytometry experiment and its data evaluation




	Bloom’s Level >
	Remembering
	Understanding
	Applying
	Analyzing
	Evaluate
	Creating

	     Course Learning    Outcomes 






Graduate 
Attributes
	CLO1
Define key cells involved in immune response
	CLO2
Relate the concepts of various mechanisms in immunology

	CLO3
Apply various methods viz., ELISA, Flow cytometry, immunodiffusion etc. for immune studies
	CLO4
Analyze and differentiate various effector mechanisms in immunology

	CLO5
Evaluate the role of vaccines and adjuvants for protection against microbes.
	CLO 6
Create and design the flow cytometry experiment and its data evaluation


	Discipline knowledge
	· 
	· 
	
	
	· 
	

	Self-Directed and active learning
	· 
	· 
	
	· 
	· 
	· 

	Research & Enquiry
	
	
	· 
	· 
	· 
	· 

	Analytical and Decision-making ability
	
	
	
	
	· 
	· 

	Critical thinking and problem-solving abilities
	
	
	· 
	· 
	
	· 

	Creativity, Innovation & Reflective thinking
	
	
	· 
	· 
	· 
	· 

	Information and Communication technology skills
	
	
	
	
	
	

	Leadership and Teamwork
	
	
	
	
	
	

	Multicultural understanding and Global Outlook
	
	
	
	
	
	

	Integrity and Ethics
	
	
	
	
	
	· 

	Social and Emotional Skills
	
	
	
	
	
	

	Enployability, Entreprise and Entrepreneurship
	
	
	
	
	· 
	· 

	Lifelong learning
	· 
	· 
	
	
	
	· 

	Environment and sustainability
	
	
	
	
	· 
	












Pedagogy for Course Delivery:
Blended mode Lectures
Presentation/Seminar/Quiz
Problem based learning
Subject Expert Guest Lectures
PSDAs  

Self-work:
· Study on exploring the applications of serological assays
· Discuss the techniques and their utilization in immune assays
· Study on different approaches for immunotherapies 
· Explain the various concepts of vaccinology
List of Professional Skill Development Activities (PSDA): 
The student will acquire following skills from this course:
· Case studies exploring the application of ELISA in immune assays.
· Class presentation on applications of Immunodiffusion
· Quiz on principle of Flow cytometry and data interpretation in flow cytometry
Lab/ Practicals details, if applicable:
I. Blood film preparation and identification of cells.
II. Blood grouping by agglutination.
III. Isolation of serum from whole blood.
IV. Radial Immunodiffusion test-SRID and DID
V. Dot ELISA



New Assessment/ Examination Scheme:		
	
	Theory L/T (%)
	Lab/Practical/Studio (%)

	80
	20



Theory Assessment (L&T):
	
	Continuous Assessment/Internal Assessment 
		(50%)
	End Term Examination
(50%)

	Components (Drop down)

	Class test 1
	Class test 2
	Case Study
	Quiz
	Class presentation
	attendance
	
50


	Linkage of PSDA with Internal Assessment Component if any
	
	· 
	· 
	· 
	
	

	Weightage (%)
	10                     10
	10
	10
	5
	5
	
50






Lab/ Practical/ Studio Assessment:

	[bookmark: _Hlk82007472]
	Continuous Assessment/Internal Assessment
	(50%)

	End Term Examination
	(50%)

	Components (Drop down
	Lab-based Class test
	records
	Viva 
	attendance
	Viva 
	Experiment
	record

	Weightage (%)
	25
	10
	10
	5
	15
	25
	10






Mapping Continuous Evaluationcomponents/PSDA with CLOs
	Bloom’s Level >
	Remembering
	Understanding
	Applying
	Analyzing
	Evaluate
	Creating

	     Course Learning    Outcomes 






Assessment type/PSDA
	CLO1
Define key cells involved in immune response 

	CLO2
Relate the concepts of various mechanisms in immunology

	CLO3
Apply various methods viz., ELISA, Flow cytometry, immunodiffusion etc. for immune studies 
	CLO4
Analyze and differentiate various effector mechanisms in immunology

	CLO5
Evaluate the role of vaccines and adjuvants for protection against microbes.

	CLO 6
Create and design the flow cytometry experiment and its data evaluation


	Assessment Component 
	
	
	
	
	
	

	Class test 1
	· 
	· 
	· 
	
	
	

	Class Test 2
	· 
	· 
	· 
	
	
	

	Case Study
	
	· 
	· 
	· 
	
	· 

	Quiz
	· 
	
	
	· 
	· 
	

	Class Presentation
	· 
	· 
	
	
	
	

	Lab based class test
	· 
	
	
	
	· 
	· 





Text: 
· Cellular and Molecular Immunology, AK Abbas, AH Lichtman, S. Pillai, 6th edition, Elsevier (2012)
· Immunology: Essential and Fundamental, By Sulabha Pathak, Urmi Palan, Science Publishers USA, 2005Selected articles from the following journals:

References: 
· Immunology, J. Kuby, 7th Edition, Fence Creek Publishing (Blackwell) (2012)

Any other study material:
Virtual immunology lab resources such as vlab/amrita.edu, https://www.biointeractive.org/classroom-resources/immunology-virtual-lab
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