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Prerequisites

The student who has to study Immunology must have obtained the competences of learning in the subjects
 programmed by the first two courses of the Degree. It is advisable for the student to have knowledge about the

 structure and organization of animal organisms and their cellular systems. As well as knowledge of the
structural and functional characteristics of biomolecules, the basic foundations of biochemistry, molecular
biology and protein structure.

Objectives and Contextualisation

Objectives of the subject:

At the end of the course, students must:

- Know the components of the immune system: molecules, cells and lymphoid organs.

- Understand the innate and adaptive immune response, humoral and cellular; the phases of the immune
response and the regulation and homeostasis of the immune system.

- Know the communication between components of the immune system through blood and lymphatic traffic;
and the anatomical location of the immune response.

- Apply the knowledge of the immune response in infections for viruses, bacteria, protozoa, helminths and
fungi.

- Know the cellular and molecular immunological techniques applicable to the different biological systems.

- To know how to apply the reactions of the immune system and its specificity to the study of biomolecules,
diagnosis, vaccines and immunotherapy.

- Know the basics of immunopathology.

The 9 ECTS of the subject of Immunology will be divided into  with specific learningthree thematic blocks
competences, in addition to the laboratory practices that make up them all:
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 (3 ECTS) 33 hoursBlock I. Basic immunology

- Know the components of the immune system: molecules, cells and lymphoid organs.

- Know the communication between components of the immune system through blood and lymphatic traffic.

- Know the concepts of innate immunity and specific immunity.

- Identify the elements that intervene in both responses.

- List and explain the structural and functional characteristics of each molecular and cellular component of
innate and adaptive immunity.

 (2 ECTS) 12 hoursBlock II. Organization of the Immune Response

- Integrate the elements of the immune system in the three phases of the immune response: 1) activation
phase; 2) effector phase; and 3) phase regulation and homeostasis of the immune response.

- Integrate the different phases of the immune response and its cellular components with the anatomical
location of the same.

- To know the mechanisms that participate in the immune response against infections for viruses, bacteria,
protozoa, helminths, fungi and tumor processes.

- Identify the evasion mechanisms used by pathogens against the immune system.

 (1 ECTS) 9 hoursBlock III. Applications of Immunology

- Know the cellular and molecular immunological techniques applicable to the different biological systems.

- To know how to apply the reactions of the immune system and its specificity to the biomolecular student, the
diagnosis, the vaccines and the immunotherapy.

- Know the basics of dysfunctions of the immune system that originate immunopathologies and
immunodeficiencies.

- To know the mechanisms of immunopathology for excess response (hypersensitivity), by default
(immunodeficiencies) or by mistake (autoimmunity).

Laboratory practices (3ECTS) 20 hours.

Competences

Be able to analyse and synthesise
Carry out functional tests and determine, assess and interpret vital parameters.
Describe and identify the levels of organisation of living beings.
Design and carry out biodiagnoses and identify and use bioindicators.
Develop critical thinking and reasoning and communicate ideas effectively, both in the mother tongue
and in other languages.
Isolate, culture and modify microorganisms and cells and tissues of multicellular organisms.
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Isolate, culture and modify microorganisms and cells and tissues of multicellular organisms.
Obtain information, design experiments and interpret biological results.
Perform genetic analyses.
Understand heredity mechanisms and the fundamentals of genetic improvement.
Understand the processes that determine the functioning of living beings in each of their levels of
organisation.
Work in teams.

Learning Outcomes

Analyse the reordering of specific receptors in lymphocytes.
Be able to analyse and synthesise.
Design and perform immune-system molecular and cellular experiments, both on basic aspects and on
applications to infectious or immune-system diseases, and interpret the findings.
Develop critical thinking and reasoning and communicate ideas effectively, both in the mother tongue
and in other languages.
Explain the genetic mechanisms of the generation of diversity of the specific antigen receptors and the
fundamental principles behind selection and improvement in the immune response.
Extract, isolate, analyse and culture organs and cell components of the immune system.
Identify and use cell markers in the identification and functional analysis of immune-system cells.
Identify the levels of organisation of the immune system of living beings.
Interpret the functioning of the immune system and the interrelations between the different levels of
organisation.
Perform cell trials and basic studies of the immune response.
Relate the different components of the immune system to the rest of the organism.
Relate the functioning of the immune system to the other components of the organism, and explain its
bidirectional influence.
Work in teams.

Content

Block I. Basic immunology: elements of the Immune System (3 ECTS)

Introduction

ISSUE 1 and 2: Introduction: general view of the immune system. Basic concepts.

 3 and 4: Introduction: general organization of the immune response.ISSUE

Innate immunity

 5: Anatomy: organs and tissues.ISSUE

 6: Innate Immunity: Molecules.ISSUE

 7: Innate cells: macrophages, neutrophils, mast cells.ISSUE

 8: Antigen Presenting Cells and others cells of the innate response.ISSUE

 9: The Complement System.ISSUE

Acquired immunity - Antigen-specific cells and receptors and antigen recognition

 10: Structure of immunoglobulins and antigen receptor of B cells (BCR).ISSUE

 11: Organization and rearrangement of immunoglobulin genes.ISSUE

 12: Antigen-antibody interaction.ISSUE
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 12: Antigen-antibody interaction.ISSUE

 13: B lymphocytes: Selection in the bone marrow and subpopulations of B cells.ISSUE

 14: Main Histocompatibility Complex (MHC): structure and function.ISSUE

 15: Main Histocompatibility Complex (MHC): genetic organization.ISSUE

 16: Antigenic processing and presentation.ISSUE

 17: T cell antigen receptor (TCR): structure and genetics.ISSUE

 18: T lymphocytes: Thymic selection.ISSUE

 19: T lymphocytes II: subpopulations of T lymphocytes and functions.ISSUE

 20: Citocines.ISSUE

 21: Chemokines and adhesion molecules.ISSUE

Block II. Organization of the Immune Response (2 ECTS)

Organization of the immune response

 22: Lymphocyte traffic and recirculation of lymphocytes: concept of homing.ISSUE

 23: Humoral immune response.ISSUE

 24: Cellular immune response.ISSUE

 25: Regulation of the immune response.ISSUE

 26: Immune Tolerance.ISSUE

Immune response in front of pathogens and evasion mechanisms

 27: Immune response against bacteria.ISSUE

 28: Immune response against fungi and parasites.ISSUE

 29: Immune response against viruses.ISSUE

 30: Antitumour immunity.ISSUE

 31: Transplant.ISSUE

Block III. Applications of Immunology (1 ECTS)

 32: Primary immunodeficiencies.ISSUE

 33: Secondary immunodeficiencies.ISSUE

 34: Immunopathology associated with the immune response: hypersensitivity I.ISSUE

 35: Immunopathology associated with the immune response: hypersensitivity II-IV.ISSUE

 36: Autoimmunity.ISSUE
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 36: Autoimmunity.ISSUE

 37: Immunotherapy. VaccinesISSUE

Methodology

The group for the  will be the .lectures (theory) total number of students enrolled

For the , there will be , each with half of the students enrolled.classroom practices (seminars) two groups

 will be taught in 10 hours (10 hours for each of the two groups) in which various topics,Classroom practices
cases or articles will be presented and discussed.

:Expositive Classes

The different subjects of the program will be taught in . During the course, and within the exhibit36 hours
classes, up to 3 seminars will be included that will be taught by experts in each subject.

:Classroom practices (seminars)

Work will be scheduled for groups of 4-5 students, who will prepare them cooperatively. Some of them will be
tracking topics that have emerged from the news of the daily press or the scientific press related to
Immunology. Others will be subjects or clinical cases that teachers will prepare so that the students can
develop their work. The information about each work and the application guidelines will be stored on the Virtual
Campus (CV). Each group will prepare the oral presentation of their work based on a power point presentation
(or similar). There is no written presentation of the work. Each session of classroom practices (1h) will present
1 work (30-40 min of exposure + 10-15 min of questions / discussion). The teacher and the rest of students will
ask questions about aspects of the subject presented. The final presentation (in PDF format) will have to be
saved by the students in the CV before the day of the presentation.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Classroom practices 10 0.4 4, 3, 5, 8, 7, 9, 12, 11, 2, 13

Expositive classes (theory) 36 1.44 4, 3, 5, 8, 7, 9, 12, 11, 2

Laboratory practices 20 0.8 1, 3, 6, 10, 7, 13

Type: Supervised

Oral presentation of a subject (seminar) 10 0.4 4, 3, 5, 8, 9, 12, 11, 2

Type: Autonomous

Preparation, presentation and discussion of seminars and cases 20 0.8 1, 4, 3, 5, 8, 7, 9, 12, 11, 2, 13

Problems resolution 8 0.32 4, 3, 7, 9, 12, 2, 13

Reading of texts 12 0.48 4, 5, 8, 7, 9, 12, 11, 2

Realization of the laboratory notebook 8 0.32 4, 3, 10, 7, 2
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Study 94 3.76 1, 4, 3, 5, 8, 7, 9, 12, 11, 2

Assessment

The evaluation of the subject will be  and  through the following tests:individual continued

: two partial exams, at the end of Blocs I and IV (approximately). Each test will be worth Partial examinations
. They will be test type questions with 5 options to choose one. In the correction, 1/5 of35% of the final mark

the value of each question will be subtracted by incorrect answer. The duration of each test will be of a
maximum of 2 hours. The subject may be approved by partial, provided that the average between the two tests
is 5, taking into account that the average can only be done with a minimum grade of 4 in one of the partial
ones.

 The seminars help the development of the self-learning, synthesis and writtenClassroom practices (seminars):
and oral communication skills of the students. The assessment will represent  of the30% of the final mark
subject and the content of the work, the oral presentation, the answer to questions and the participation in the
discussion will be valued.

: A final exam will be scheduled for students who have not achieved the minimum necessary or whoFinal Exam
want to raise the mark. The two partials can be recovered separately or one of the two. The final exam will
have a value of 70% of the subject that will add the percentage of note of the work of the seminars.

To participate in the recovery, the students must have been previously evaluated in a set of activities whose
weight equals to a minimum of two thirds of the total grade of the subject or module. By the way, the students
will obtain the "Non-Valuable" qualification when the assessment activities carried out have a weighting of less
than 67% in the final grade.

: A test type will be performed at the end of the internship. The mark obtained in theLaboratory practices
practice exam will give an additional score (maximum 0.3 points) that will be added to the final mark of the
subject.

Attendance at practical sessions (or field trips) is mandatory. The students will obtain the "Non-Valuable"
qualification when the absence exceeds 20% of the programmed sessions.

Final evaluation:

1) Students who have obtained a minimum of 5 (out of 10) in each of the partial, will have 70% of the grade.
The students must reach a minimum of 4 to each partial to be able to compensate the note with the other
partial, provided that the final result is ≥5.

2) 30% of the mark corresponds to the evaluation of the presented works.

3) Students who have not passed the two partial examinations can do the final exam. The assessment of this
final exam will be by partial and will count 70% of the total mark (one or two partial tests can be done in the
same exam). The note of the seminars (30%) will be added to this note.

4) The same calculation will be done by students who want to raise notes. If you choose to upload a note, the
original note is not saved.

5) Non-submission to any of the tests must be justified.

Assessment Activities
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Title Weighting Hours ECTS Learning Outcomes

Classroom practices (presentation, content and
discussion)

30% 0 0 1, 4, 3, 5, 6, 10, 8, 7, 9, 12, 11,
2, 13

Final exam (recuperation ) 70% 3 0.12 4, 3, 5, 8, 7, 9, 12, 11, 2

Partial exam, part 1 35% 2 0.08 4, 5, 8, 9, 11

Partial exam, part 2 35% 2 0.08 1, 4, 3, 5, 7, 12
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