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Prerequisites

It is absolutely necessary to have adequeate knowledge of:

Obj

Cell Biology

Structure and Function of Biomolecules (Biochemistry 1)
Human anatomy

Experimental methods in Biomedicine

Metabolism of Biomolecules (Biochemistry Il)

Basic Immunology

ectives 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
® { 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.

Competences

® Display knowledge of the bases and elements applicable to the development and validation of
diagnostic and therapeutic techniques.

® Display knowledge of the concepts and language of biomedical sciences in order to follow biomedical
literature correctly.

® Display theoretical and practical knowledge of the major molecular and cellular bases of human and
animal pathologies.

Learning Outcomes

1.

Describe the principal mechanisms by which the immune system participates in pathology:
immunodeficiencies, hypersensitivity, autoimmunity.

2. Display practical skills in performing a diagnostic analysis in immunopathology.

Identify the principal elements intervening in the immune response to infections and tumours, and in the
situation of allogeneic transplant.

Understand the scientific literature and the databases specialising in problems of immunology and
immunopathology, and interpret the results of a scientific project.



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
Lectures

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

2 - Immune response in infectious diseases Il. Immune response to bacteria, protozoa, fungi and helminthes.
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.

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 - Tumor Immunology. Cancer biology and the immune response. Tumor antigens. How tumors 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
catalog. 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 |. General concepts. Vaccines, serum therapy, intravenous immunoglobulins.

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

Methodology

This subject is based on the concepts, skills and attitudes acquired from the subject Immunology, previously
studied during the second year.

The methodology combines:

1) Lectures within which questions to be answered by the whole class will be interspersed in individual ad hoc
questionnaires, to encourage participation and constitute an element of continuous evaluation.

2) Seminars where topics that lend themselves to group learning and dialogue will be discussed on previously
distributed material. Some seminars will consist of the discussion of paradigmatic clinical cases. At the end of
the seminar a questionnaire will be delivered answering the questions that have been addressed during the
seminar.

3) Practices - demonstration. The laboratories of clinical diagnosis of immunology are not suitable for practices,
but the exhibition will combine the diagnostic problems addressed in these laboratories, followed by visits in
which demonstrations of the most representative techniques of immunology will be carried out. At the end of
the practice a questionnaire must be submitted answering the questions that have been addressed during the
session.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Activities

Learning

H ECTS
RS Outcomes

Type: Directed

Discussion Seminars 8 0.32

Master Classes 11 0.44

Type: Supervised




Answer online questionnaires 1 0.04 4,2,1,3

Delivery of work in the Virtual Campus 2 0.08 2

Demonstrations and laboratory practices 8 0.32 4,2

Type: Autonomous

Individual study, consultation of the bibliography, preparation of the topics, resolution of 39 1.56
the problems proposed by the professor and realization of works

Assessment
Continuous assessment

The practices and seminars are mandatory: the questionnaires of practices and online will account for 25% of
the grade of the subject.

The written evaluation consists of two tests: a questionnaire with multiple answers and one with conceptual
questions. These two tests represent 40% and 35% of the grade to pass the course respectively and it is
necessary that the mark of each one of the written tests is equal to or greater than 5. The grade of the
continuous assessment will be added to the evaluations of the tests written only in the case of having
overcome them.

Final evaluation and recovery

Students suspended per course (<5.0) or not presented will be eligible for recovery, provided they have
approved practices and seminars. The recovery consists of a written essay test with two topics to develop and
five conceptual questions and includes the subject of all the teaching units (including practices). The topics will
be scored at 2.5 points and the short questions at 1.0. The grade to pass the subject is 5.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Answer online questionnaires 5 0.5 0.02 1,3

Delivery of work to the virtual campus 10 2 0.08 4,1,3

Exam (Test-type questionnaire and short questions) 75 1.5 0.06 1,3

Questionnaires for seminars and practices, including group work 10 2 0.08 2
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