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Subject's general information

Subject name IMMUNOLOGY

Code 101651

Semester 2nd Q(SEMESTER) CONTINUED EVALUATION

Typology Degree Course Character Modality

Master's Degree in
Biomedical Research

COMPLEMENTARY
TRAINING

Attendance-
based

Bachelor's Degree in
Biomedical Sciences

2 COMPULSORY
Attendance-
based

Course number of
credits (ECTS)

6

Type of activity, credits,
and groups

Activity
type

PRALAB PRAULA TEORIA

Number of
credits

0.3 1.8 3.9

Number of
groups

4 2 1

Coordination MORA GIRAL, CONCEPCION

Department EXPERIMENTAL MEDICINE

Important information
on data processing

Consult this link for more information.

Language Catalan/Spanish/English

Distribution of credits Theoretical classes: 3,9 ECTS (depending on the health situation classes will be
turned into the virtual mode) 
Seminars: 1,8 ECTs (depending on the health situation classes will be turned into the
virtual mode) 
Laboratory Practical classes: 0,3 ECTs (attendance required unless the sanitary
condition forbids it)
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Teaching staff E-mail addresses
Credits
taught by
teacher

Office and hour of attention

MORA GIRAL, CONCEPCION conchi.mora@udl.cat 4,4

ROSELL MASES, ESTELA estela.rm@mex.udl.cat 2,1

VERDAGUER AUTONELL, JOAN joan.verdaguer@udl.cat 2,2

Learning objectives

· To know globally the organic, cellular and molecular bases of the immune system.

· Provide the basic knowledge of the functioning of the Immunitarian System both from what we know about the
terms of Innate Immunity and acquired Immunity.

· To know the physiological and physiopathological mechanisms of the immune response in the health and in the
pathological processes of the disease.

Competences

The Curriculum of the Degree of Biomedical Sciencesis framed in competences 22 and 26 and that are:

22 To know the morphology, structure and function of the immune system and 26 Adaptation to the environment

In these two competencies, the study of the subject is proposed:

· Know the characteristics of the immune system's organs, tissues, cells and molecules.

· To know the physiological mechanisms of the response of the immune system.

· Know the mechanisms involved in the development of inflammation and the activation of innate immunity. To
know the mechanisms involved in the activation of acquired immunity.

· To know the physiopathological bases of the immune response to microorganisms, tumors, organ transplantation
and the functional disorders of the immune system, that is, autoimmune diseases, allergy, and
immunodeficiencies.

· Know the basis of hypersensitivity mechanisms according to the classification of Gell and Coombs.

· Understand and understand the cellular and molecular immune parameters most commonly used in clinical
diagnosis, and in vivo tests that make it possible to differentiate the mechanism of hypersensitivity involved in an
immunopathological response.

Subject contents
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The structure and contents of the teaching program have been designed in accordance with the needs of the
degree, taking into account that the Degree has an eminently experimental orientation. Therefore, in the lectures
and seminars special importance is given to the combination of the basic part with the clinical part of the subject.
Within the teaching of this subject, the distinction between Basic Immunology, and Clinical Immunology or
Immunopathology is made. The first one deals with the study of the elements of the normal immune system and its
function, as well as the explanation of some immunological techniques (eg: study of organs, cells and molecules,
embryology, physiology and genetics ; flow cytometry, fusion to obtain hybridomas, etc.). Immunopathology, on the
other hand, deals with the study of the pathological processes of the immune system in humans, both in those
pathological situations that imply the response of the immune system (eg infections, cancer, organ transplants) and
in those pathological processes that originate due to excess or functional defects of the immune system itself (eg:
autoimmunity, allergy, immunodeficiencies).

In addition to facilitating the acquisition of basic cross-curricular competences, students are expected to acquire
the terminological competences and the basic concepts of immunology and immunopathology. At the instrumental
level, the acquisition of competences related to its capacity for communication, teamwork and the use of ICT
(Information and Communication Technology) technologies will be promoted to obtain and handle the information.

Methodology

As a teaching methodology to teach this subject, the following activities are carried out:

· Lectures (3.8 ECTS). They are made with all the students of the course. They have the purpose of giving an
overview of thematic content highlighting those aspects that will be useful in their training as doctors. In them, the
theoretical concepts of the different structural, cellular and molecular aspects of the immune system are given,
both on the part Innate and Acquired Immunity, as well as those system malfunctions, that is to say all that which
we encompass under the term Immunopathology. These classes also explain the physiological and
pathophysiological bases of the immune response.

· Seminars (2,2 ECTS). They are held in groups of about 20 students, of which are subdivided into 5 work groups.
In the seminars, the theoretical concepts taught in the master classes are studied through the study of review
articles on basic immunology, immunological techniques and through the study of clinical cases. In recent quarters,
the immunological parameters of normal and pathological in vivo and in vitro are analyzed that allow to differentiate
the different mechanisms of hypersensitivity and the different immunopathologies.

Development plan

The theoretical classes of this subject are distributed as follows:

BASIC IMMUNOLOGY (50% of the subject's weight)

Topic 1.- Introduction to Immunology. The immune system as a response device against aggression. Elements of
the immune system: organs (primary and secondary), cells, and molecules. Definition of natural (or primary)
immunity and acquired immune (or adaptive) immunity.

Topic 2.- Anatomy of the immune system. Primary lymphoid organs in adults: thymus and bone marrow), and
secondary (spleen, lymph nodes, lymphoid tissue associated with mucous membranes). Functional anatomy

Unit 3.- Innate immunity. Mechanisms of natural resistance. External defense system, physical and chemical
barriers. Patron recognition receivers (PRR), PAMPs and DAMPs. Inflammatory response and type of cell death.
Antimicrobial chemical components: lysozyme, defensines, ... Acute phase proteins: inflammation and fever.
Innata Immunity Cells: Phagocytes: polymorphonuclear macrophages and phagocytes (neutrophils), ILCs and their
classification, mastocytes.

Unit 4.- The complement. Start effector and amplifier of humoral immunity. Nomenclature. Activation paths:
classical, alternative, and lectins. Regulation of the complement system.

Topic 5.- Immunogens and Antigens. Definition of acquired immunity and main characteristics. Definition of
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immunogen, antigen, Haptene, and epitope.

Topic 6.- Antigens Presenting Cells (APCs): macrophages, dendritic cells, and lymphocytes B. Functions and
varieties according to their anatomical location. Initiation of the response received.

Topic 7.- Major Histocompatibility Complex (MHC). Definition and function of the MHC. MHC encoded proteins.
Structure and differential and functional characteristics of class I and class II MHC molecules. Traces of antigen
processing.

Unit 8.- Immunoglobulins. Molecular structure: lightweight chains (VL-CL) and heavy (VH-CH). Nomenclature.
Properties and biological activities of immunoglobulins. Antigen-antibody interaction. The BCR, as a membrane
receptor of B lymphocytes: molecules that are part of the receptor complex. T cell lymphocyte receptor (TCR)
TCRab receptor and TCRgd receptor. Biochemical structure of the receptor. CD3 molecular complex. Restriction of
T response by MHC. Somatic recombination and recipient edition.

Unit 9.- Lymphocytes B and T. Generalities. Lymphocytes B: Ontogeny and maturation of the lymphocytes B.
Function of the B cells during the immune response. Review of the receptor, somatic hypermutation and maturation
by affinity. Subpopulations of lymphocytes B. Plasma cells and antibody production. Lymphocytes T: Ontogeny
and maturation of the lymphocytes T. Timosium selection. TCRab and TCRgd lymphocytes. T CD4 + and CD8 +
lymphocytes, and their functional subpopulations. T helper lymphocytes.

Topic 10.- Cytokines and Chemokines. Families Receivers. Autocrine action, paracrine and endocrine. Function in
hemopoiesis and inflammation. Cytokine patterns Th1, Th2, Th3, Th17, ... Chemokines: Introduction. Chemotactic
action and homing of leukocytes.

Topic 11.- Membrane molecules. Definition and function. Cellular distribution in lymphatic organs.

Unit 12.- Lymphocyte activation. Description of the main signaling pathways of the TCR and BCR. Coreceptors, co-
stimulators, effector pathways to the acquired response.

Immunopathology (30% of the subject)

Unit 13.- Coordinated global vision of the response of the immune system. Mechanisms of hypersensitivity
according to the classification of Gell and Coombs.

Topic 14.- Immune response against pathogens. Evasion mechanisms used by pathogens.

Topic 15.- Tumor immunity. Immune response against tumors.

Item 16.- Organ transplant. Alorreactivity concept. General concepts of the transplant.

Topic 17.- Immunological Tolerance and Autoimmunity. Self-regulation as essential property of the SI:
immunological tolerance. Tolerance in T and B lymphocytes: central and peripheral tolerance. Concept of
autoimmunity and autoimmune disease. Genetic and environmental mechanisms involved in autoimmunity.
Classification of autoimmune diseases. Diagnostic parameters. Treatment.

Topic 18.- Allergy. Immunopathogenic mechanisms involved in allergy. Symptomatology and classification of
allergic responses. Diagnostic parameters. Treatment.

Unit 19.- Immunodeficiencies. Immunodeficiencies: concept and classification. Treatment.

SEMINARS (20% of the weight of the subject)

They are distributed in 9 sessions of 2 hours duration, and Immunology Techniques and Foundations will be
analyzed, as well as Clinical Cases of Immunopathology.

Evaluation

The final grade will be the sum of the different aspects evaluated:
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The final grade will be the sum of the different aspects evaluated:

The theoretical and practical knowledge, and the acquisition of competences on the part of Basic Immunology
(theory and practices) will be evaluated in the middle of the semester. The result obtained in this exam will
constitute 50% of the final mark. In order to pass this part of the subject and not having to retrieve its content, at
least 5 out of 10 must be obtained. The acquisition of knowledge from the Seminars of the Basic part will be
evaluated continuously. The conceptual and theoretical knowledge, and the acquisition of competences on the part
of Immunopathology will be evaluated by means of a test once the course has finished. This test will represent
35% of the final grade. Clinical seminars will be assessed through a single test that will represent 15% of the final
grade. It will be done through a test test once the course has finished. The evaluation of the part of the
Immunopathology of theory and the seminars is done in a single joint examination in June that must be exceeded
with a minimum score of 5 out of 10. If the student does not approve, he will have to recover the subject in the
September exam. All exams will be type test with multiple choice

NOTE: Depending on the public health situation, the evaluation may be either presential or virtual.

Bibliography

BASIC BIBLIOGRAPHY

- Abbas A., W. Lichtman, R. Pober. Cellular and Molecular Immunology. 9 edition. Editorial ELSEVIER, 2018.

- Roitt, I. M. Immunology Foundations. 12th edition Panamericana Médica, 2014.

- Peakman M, Vergani D. Basic and clinical immunology. 2 edition. Editorial ELSEVIER, 2011.

FURTHER READING

- Stites, D. P., A. I. Terr, T. G. Parslow. Basic and Clinical Immunology. 10th edition 2003. McGraw-Hill
Companies.

- Stites, D. P., A. I. Terr, T. G. Parslow. Medical Immunology 10th edition 2001.

- William E. Paul. Fundamental Immunology. 7 edition. 2013. Lippincott Williams and Wilkins.

. Nature reviews in Immunology.

2020-21


