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Prerequisites

It is absolutely necessary to have adequeate knowledge of:

Cell Biology

Structure and Function of Biomolecules (Biochemistry I)

Human anatomy

Experimental methods in Biomedicine

Metabolism of Biomolecules (Biochemistry II)

Basic Immunology

Objectives and Contextualisation

1) To learn the role of the immune system in the following pathological processes:

a. Infections
b. Allergies and hypersensitivity disorders.
c. Autoimmune diseases
d. Primary and secondary immunodeficiencies
e. Neoplasms and paraneoplastic diseases. Anti-tumor response
f. Transplantation, rejection and graft versus host disease

2) To be familiar, understand and interpret diagnostic tests and studies that have clinical value for
immune-mediated diseases.

3) To understand the mechanisms of action of immunology-based therapies, i.e., vaccines,
immunosuppressive drugs, immunoglobulins, monoclonal antibodies, cytokines and cellular immunotherapy.

Content

Immunopathology: a) the immune system as a cause of disease, main mechanisms; b) the immune
system for the cure of diseases, main immunology-based therapies

Organized by Teaching Units (TU)

TU1. Immune response and disease

Lecures

1 - Immune response in infectious diseases I. General aspects of the immune response and response to viral infections.

2 - Immune response in infectious diseases II. Immune response to bacteria, protozoa, fungi and helminths. Emerging infections.

3 - Tolerance and autoimmunity. Concept of tolerance to self-antigens. General mechanisms of T cell and B-cell Tolerance.

Sequestered antigens. Tolerance failures and disease.

4 - Autoimmunity. Concept. Epidemiology and classification. Main autoimmune diseases. Etiology. Mechanisms of tissue damage.

Hypothesis of the multiple check-points. 

5 - Allergy. Concepts of allergy and atopy. Basic mechanisms. Main allergic diseases. Diagnosis of allergic diseases.

6 - Immunodeficiencies. Types of immunodeficiencies. Deficiencies of cellular immunity. Deficiencies of humoral immunity. Deficiencies

of natural immunity. Other immunodeficiencies.
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S1 Immunopathology Seminar 1: animal models of autoimmune diseases.

S2 Immunopathology Seminar 2: proliferations of cells of the immune system and disease, presentation of a case of myeloma and of

lymphoma.

TU2. Immune responses in special clinical situations

Lectures

7 - Transplantation. Types of transplantation. Immunological basis of organs, tissue and cell transplantation. Clinical manifestations of

rejection. Non-specific immunosuppressive treatments. Main forms of clinical transplant. Immune tolerance to transplant.

8 - AIDS: the epidemic. The human immunodeficiency virus (HIV). Mechanisms of infection. Natural history of the infection. The

immune response to HIV. Perspectives for a vaccine. 

9 - Tumour Immunology. Cancer biology and the immune response. Tumour antigens. How tumours avoid the immune response,

concepts of immune surveillance and of immuno-editing. Immunotherapy of cancer, immunological check-points.

S3 Immunopathology Seminar 3: The problem of histocompatibility and its approach in the HLA typing laboratory.

S4 Immunopathology Seminar 4: Approaches in the diagnosis of immunodeficiencies and discussion of paradigmatic cases.

TU3. The laboratory of diagnostic immunology

S5 Immunopathology Seminar 5: The diagnostic process. The properties of the diagnostics tests, the test catalo. The quality system

and regulations. Laboratory the accreditations. The laboratory of diagnostic immunology: contributions to disease prevention and

diagnosis and treatment monitoring.

P1 Practical - demonstration 1: Diagnosis of plasma cell diseases in the laboratory. Demonstration of the techniques and interpretation

of results.

P2 Practical - demonstration 2: Flow cytometry applied to diagnosis. Interpretation of the plots and results.

P3 Practical - demonstration 3: Use of indirect immunofluorescence (IFL) for the diagnosis of autoimmune diseases. Interpretation of

the most frequent IFL patterns and their correspondence with the antigens recognized by ELISA and immunoblot.

P4 Practical - demonstration 4: HLA typing, methodologies and the quest for the best kidney and hematopoietic stem cell donors.

TU4. Therapies based on immunology

Lectures

10 - Immunotherapy I. General concepts. Vaccines, serum therapy, intravenous immunoglobulins.

11 - Immunotherapy II. Cytokines and anti-cytokines. Cell therapies, from transfusion to advanced cell therapies.
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