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	BT-520 Advances in Immunology

	Lecture Schedule
	Thursday    18:30-21:30
	Semester
	Spring 2024

	Pre-requisite
	---
	Credit Hours
	3

	Instructor
	Dr. Muhammad Sohail Afzal
	Contact
	sohail.afzal@umt.edu.pk

	Office
	S3-37
	Office Hours
	See office window

	Course Description
	The purpose of the advances in Immunology course is to provide a basic knowledge of the immune response and its involvement in health and disease. This course deals with both innate and adaptive immune responses and  covers an introduction of cells and organs of the immune system, antigens and antibodies organization and expression of immunoglobulin genes, principle of antigen-antibody Interactions, the cell biology of Antigen Processing and Presentation including molecular structure and assembly of MHC molecules, the biology of cytokines, leukocyte-endothelial interactions, and the pathogenesis of immunologically mediated diseases. 

	Expected Outcomes
	The students who will take this course will: 
1. Demonstrate a comprehensive and practical understanding of basic immunological principles involved in research and clinical/applied science.

2. Attain a working knowledge of current immunological principles as they relate to the cells and molecules of the immune system.

3. Differentiate between humoral and cell mediated immunity.

4. Acquire understanding about how cells and molecules of the immune system interact in defending the body against invading microorganisms.

5. Acquire understanding about how cells and molecules of the immune system malfunction in autoimmune diseases and how they become inadequate in immune deficiency states.


	Textbook(s)
	1. Kuby Immunology, by Barbara A. Osborne, Richard A Goldsby, Thomas J. Kindt, Janis Kuby. Latest edition.
2. Cellular and molecular immunology, by Abul Abbas, Andrew Lichtman, and Jordan Pober. 8th Edition, 2015.
3. Molecular Cell Biology, by Harvey Lodish, Arnold Berk, Chris A. Kaiser, Monty Krieger, Matthew P. Scott, Anthony Bretscher, Hidde Ploegh, Paul Matsudaira. Latest edition.

	Grading Policy
	· Quizzes &  Assignment(s):                  10%
· Assignment(s):                                     05%

· Presentation:                                        05%
· Case Study:                                          10%

· Midterm:                                              25%

· Final Exam:                                         45%


Course Schedule
	Lecture #
	TOPICS
	Readings

	1
	Overview of the Immune System, Innate Immunity, Adaptive Immunity, Cells and Organs of the Immune System, Systemic Function of the Immune System
	Kuby Ch.1, 2

	2
	Antigens, Immunogenicity Versus Antigenicity, Factors That Influence Immunogenicity, Epitopes, Pattern-Recognition Receptors, 

Antibodies, Basic Structure of Antibodies, Obstacles to Antibody Sequencing, Immunoglobulin Fine Structure, Antibody-Mediated Effector Functions, Antibody Classes and Biological Activities, Antigenic Determinants on Immunoglobulins, Monoclonal Antibodies
	Kuby Ch. 3, 4 

	3
	Antigen-Antibody Interactions: Principles and Applications, Strength of Antigen-Antibody Interactions, Cross-Reactivity, Precipitation Reactions, Agglutination Reactions, Radioimmunoassay, Enzyme-Linked Immunosorbent Assay, Western Blotting, Immunoprecipitation, Immunofluorescence
	Kuby Ch. 6

	4
	Antigen Processing and Presentation, Self-MHC Restriction of T Cells, Role of Antigen-Presenting Cells, Evidence for Two Processing and Presentation Pathways, Endogenous Antigens: The Cytosolic Pathway, Exogenous Antigens: The Endocytic Pathway, Presentation of Nonpeptide Antigens 
	Kuby Ch. 8

	5
	T-Cell Receptor, Early Studies of the T-Cell Receptor, Organization and Rearrangement of TCR Genes, T-Cell Receptor Complex: TCR-CD3, T-Cell Maturation, Activation, and Differentiation, T-Cell Maturation and the Thymus, Thymic Selection of the T-Cell Repertoire, TH-Cell Activation, T-Cell Differentiation, Cell Death and T-Cell Populations
	Kuby Ch. 9, 10

	6
	B-Cell Generation, Activation, and Differentiation, B-Cell Maturation, B-Cell Activation and Proliferation, The Humoral Response, In Vivo Sites for Induction of Humoral Responses, Germinal Centers and Antigen-Induced B-Cell Differentiation, Regulation of B-Cell Development, Regulation of the Immune Effector Response
	Kuby Ch. 11

	7
	The Complement System, The Functions of Complement, The Complement Components, Complement Activation, Regulation of the Complement System, Biological Consequences of Complement Activation, Complement Deficiencies
	Kuby Ch. 13

	8
	Hypersensitive Reactions, Gell and Coombs Classification, IgE-Mediated (Type I) Hypersensitivity, Antibody-Mediated Cytotoxic (Type II) Hypersensitivity, Immune Complex–Mediated (Type III) Hypersensitivity, Type IV or Delayed-Type Hypersensitivity (DTH), Transplant Immunology
	Kuby Ch. 16, 21

	9
	Mid Term Exam

	

	10
	Cancer and the Immune System, Cancer: Origin and Terminology, Malignant Transformation of Cells, Oncogenes and Cancer Induction, Tumors of the Immune System, Tumor Antigens, Immune Response to Tumors, The Biology of Cancer, Immune Recognition, Induction of the Immune Response: CD8+ T Cells, Induction of the Immune Response: CD4+ T Cells, Immune Response of NK Cells, Immune Evasion: T Cells

Immune Evasion: Other Cells Tumor Evasion of the Immune System
	Kuby Ch. 22

Latest Research Papers

	11
	Immunity to Infectious Diseases, Innate immune response to infectious agents, Adaptive immune response to infectious agents, Humoral and cell mediate response to infectious agents, Immune Evasion by Pathogens, 
HIV Immunology, over view of HIV, Life Cycle, Interaction with the Immune System, Impact on the Immune System, Immune Evasion Strategies of HIV, Progression to AIDS
	Kuby Ch. 17, 19

Latest Research Papers

	12
	Crosstalk between Microbiota and Immunity, Microbiota and microbiome, Gut microbiota dysbiosis and pathophysiological conditions, Effects of the gut microbiota on host immune responses, Role of Gut Microbiota and Their Metabolites in Neonatal Immune System Development, Potential mechanisms of crosstalk between maternal microbiota and offspring immunity, factors shaping the development of the newborn microbiota and mucosal immune system, Immunology of pregnancy
	Asmita Das, Microbial Crosstalk with Immune System. 2022. Chpater 1, 2 Latest Research Papers

	13
	Immunology of Aging, Introduction to Immunosenescence, The Aging Immune System, Molecular Mechanisms of Immunosenescence, Research and Future Directions
	Ahmad Massoud, and Nima Rezaei. Immunology of Aging, Latest edition. Springer

 Latest Research Papers

	14
	Vaccines, Active and Passive Immunization, Designing Vaccines for Active Immunization, Whole-Organism Vaccines, Purified Macromolecules as Vaccines, Recombinant-Vector Vaccines, DNA Vaccines, Multivalent Subunit Vaccines, Case Studies
	Kuby Ch. 18

Latest Research Papers

	15
	Immunotherapy, Introduction to Immunotherapy, Principles of Immunotherapy: Implications for Treatment Strategies in Cancer and Infectious Diseases, Mechanisms of Immune Modulation, Types of Immunotherapies, Monoclonal Antibodies, Checkpoint Inhibitors, Cancer Vaccines, Adoptive Cell Transfer (ACT), Cytokine Therapy, CAR-T Cell Therapy, Oncolytic Viruses, NK cell, DC, Macrophage based immunotherapies, Challenges and Future Directions, Case Studies
	Aung Naing,  and Joud Hajjar. Immunotherpay, 2021. Springer.

Latest Research Papers

	16
	Immuno-informatics, Principles and Different techniques for B cell and T cell epitope prediction
	Hand on practice session

	17
	Discussion on Latest Trends in Immunology 
	Latest Research Papers

	18
	Final Term Exam
	


