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Unit I: Introduction to Immunology and Immune Cell Function

9 hrs

Unit Syllabus: Introduction to Immunology: Historical perspectives and impact on human health. Cells and

Tissues of the Immune System: the key players and their specialized functions. Innate Immunity: The body's

first line of defense - barriers. inflammation, and immune cells. Immune System Development: Ontogeny and

factors shaping immune competence. Techniques for studying immune cell function (flow cytometry, CRISPR-

Cas9).

Objective: Acquire a fundamental understanding of the immune system's structure and function.

ﬁrisiigisn Topics to be covered - Rc[’_ '_I-'e_aching Aids
- | I —‘I ntroduction to Iir::;;:nloolgg}f;I:;I:liit(l)l::i;e:L.perspectivcs and 'F[;-;;-[’-;g._I;[;J.é()—’?O LCD/BB
2 Cells and tissues of the Immune System 181 I’lg;(\)ln.l - LCD/BB
- —3 Ey: Innate Immuni&: Thebt;:)lc'l‘);]i first line of defense - B pg‘NOI”;;-- [(: ;) 7(;_};_____._
4 Innate Immunity: inflammation TB3: I:g.NU.J-SO LCD/BB
5 Immune System Development: Ontogeny TBI: Pﬁg“ Hg- LCD/BB
6 Immune System DE\~e(!:(L));r)r|]1;z:1;:]£z;ctors shaping immune TBI: Pigz.:m 113- LCD/BB
7 Techniques for studying immune cell function TBL pig;:;)'mzo- E)r‘r?gllt]fn:g:i ]:eﬂ;;;:.g_
) B - E Iuorc_s_ccnt Microscopf
8 Flow cytometry 1BI: Pﬁf:;; ke LCD/BB
9 CRISPR-Cas9 SRR LCD/BB
Content be‘yond syllabus covered (if any):nil B -

* Session duration: 50 minutes
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Unit : 11: Cellular Immunology
Unit I1: Cellular Immunology 9 hrs

Unit Syllabus: Cellular components of the immune system: macrophages. neutrophils, dendritic cells,

lymphocytes. Antigen presentation and processing. T-cell development, activation, and effector functions. B-

cell development, activation, and antibody production.

Objective: Differentiate between innate and adaptive immunity. recognizing their roles in host defense

SS:S" Topices to be covered Ref Teaching Aids
; it N - LCD/BB
10 Cellular components of the immune system: macrophages RB1-Pa.No. 9-27
and neutrophils ©
""""" IR . R  LCD/BB
11 Cellular components of the immune system: dendritic cells RBI-Pg.No. 10-15
12 Cellular components of the immune system: lymphocytes. RBI1-Pg.No. 16-27 LCD/BB
13 Antigen presentation and processing RBI1-Pg.No.117-140 LCD/BB
14 T-cell development RB1-Pg.No.55-62 LCD/BB
15 T-cell activation RB1-Pg.No.55-62 LCD/BB
16 Types of T-cells and its effector functions RBI-Pg.No.55-62 LCD/BB
B-cell development
17 RB2-Pg.No.243-275 LCD/BB
B B-cell activation. and anllEodv producti.dﬁ-.-”w - B
18 RB2-Pg.No.243-275 LCD/BB

Content beyond syllabus covered (if any):nil

* Session duration: 50 mins
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Unit : 1 : Molecular Immunology
Unit I1I: Molecular Immunology 9 hrs

Unit Syllabus: Antibody structure and function, B-cell receptor signaling. T-cell receptor structure and

function. Cytokines and their role in immune regulation. Immunological memory and recall responses. Immune

response to pathogens: viruses, bacteria, parasites. Transplantation - Genetics of transplantation and Laws of

transplantation

Objective: Understand the concepts of antigen recognition, B and T cell responses, and immunological

memory.
Session . - o : Teaching
No * Topics to be covered Ref Aids
19 Antibody structure and function TB3-Pg.No.69-96 LCD/BB
20 B-cell receptor signaling TB2-Pg.No.139-152 LCD/BB
21 T-cell receptor structure and function TB2-Pg.No.153-197 LCD/BB
22 Cytokines and their role in immune regulation TB4-Pg.No.176-194 LCD/BB
23 Immunological memory and recall responses TB2-Pg.N0.473-482 LCD/BB
24 Immune response to palhOgEI‘IS: viruses '1‘134-Pg.N0.330 LCD/BB
25 Immune response to pathogens: bacteria and parasites TB4-Pg.No.331-332 LCD/BB
26 Transplantation - Genetics of transplantation TB5-Pg.No.201-205 LCD/BB
[t Transplantation - Laws of transplantation - o
27 TB5-Pg.N0.206-218 LCD/BB

| Content beyond syllabus covered (if any):nil

* Session duration: 30 mins
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Unit: IV Autoimmune Diseases and Tumor Immunology

9 hrs

Unit Syllabus: Hypersensitivity and allergic reactions. Autoimmune discases: Mechanisms and potential

therapies. Immunodeficiency disorders: Primary and secondary immunodeficiencies. Immune Checkpoints.

Tumor immunology: The immune system's role in cancer development and therapy.

Objective: Analyze the immune system's involvement in various discase states. including allergies, autoimmune

disorders. and immunodeficiency.

* Session duration: 50 mins

V_H;Sés'éio_n- " . “ ; - N ‘- 7 : 7 Teaching ‘
No * Topics to be covered Ref Aids
28 Hypersensitivity and allergic reactions TBs: LCD/BB
- Pg.No.407-430
29 Autoimmune diseases: Mechanisms k- LLCD/BB
- ) ) Pg.No.500-509 B
30 Autoimmune diseases KB LCD/BB
3 . : Pg.No.510-515
31 Autoimmune diseases: potential therapics X LCD/BB
. R e Pg.N0.516-525
32 Immunodeliciency disorders: Primary immunodeliciencics RB3:Pg.N0.252-255 LCD/BB
33 Immunodeficiency disorders: secondary immunodeliciencies RB3:Pg.N0.260-265 LCD/BB
34 Immune Checkpoints RB3:Pg.N0.279-282 LCD/BB
15 Tumor immunology: The immune system's role in cancer TB3:Pg.No.458-479 LCD/BB
development
36 Tumor immunology: The immune system's role in therapy TB3:Pg.N0.480-499 LCD/BB
Content beyond syllabus covered (if any):nil N
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Unit V: Vaccines and Precision Immunotherapy -
Unit V: Vaccines and Precision Immunotherapy 9 hrs

Unit Syllabus: Vaccines: Past, present. and future. Microbiome and Immunity. Personalized Immunotherapy.

Ethical Considerations in Immunology Research and Applications.

Objective: Apply the potential of immunology in vaccine development and therapeutic interventions.

Session

| Content b;-._ynnd syllﬁl)-ﬁs_(:d\j_tfgd?ﬁany):nirlwr

No * Topics to be covered Ref Tei?ging
37 Vaccines: Past, present, and future RB1:Pg.No. LCD/BB
38 The Origins and Evolution of Vaceination RBI1:Pg.No.1212-1214 LCD/BB
B 39 Modern Vaccination Strategies and Challenges B I;B 1:Pg.No.1214-1216 LCD/BB
40 Innovations and Emerging Trends in Vaccination ] ;B 1:Pg.No.1216- 12724 LCD/BB
41 Microbiome and Immunity 0 I;L’,—;L-Pg.No.IO-’-l—lO() LCD/BB
B 42 7 - Facmrs-ﬁt;enci;é the Microbigme—lmmune Rclalion;;ip RBLQ‘g.No. IU6-7I ”.) “ LCD/BB
43 Personalized Immunotherapy ARI LCD/BB
744 Technolog?es anﬁ]?;fubllzmigg;ing Per;al ized Eﬁ_ 7L_CD/2I;B%
45 Ethical Considerations in Immunolégy Research and Applications AR3 LCD/BB

* Session duration: 50 mins
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(5]
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wn
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REFERENCE BOOKS:
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1o
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Edition. 2018.
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A
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ADDITIONAL REFERENCES
1. Jain KK. Personalized Immuno-Oncology. Med Princ Pract. 2021:30(1):1-16. doi:10.1139/000511107

2. Ameratunga, M.. Xu, W., & Lopez, J. (2018). Personalized cancer immunotherapy: today’s challenge

and tomorrow’s promise. Journal of Immunotherapy and Precision Oncology. 1(2). 56-67.

J

3. Kumar, A., Dixit, S., Srinivasan, K., & Vincent, P. D. R. (2024). Personalized cancer vaccine design

using Al-powered technologies. Frontiers in Immunology, 15, 1357217.
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