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Prerequisites

The students should have obtained the competences of the previous degree courses.

Objectives

Objectives of the course:

The 6 ECTS course of Immunology is split in three blocks with different objectives that the student will have to
achieve at the end of the course.

Block I. Basic Immunology

+ to know the concepts of innate and specific immunology and to recognize the important role of each of them
during the response against pathogens.

« to identify the elements that play a role in both responses.

* to enumerate and explain the structural and functional features of the molecular and cellular components of
the innate and adaptive immunity.

« to explain the features of the lymphoid organs and the recirculation of lymphocytes.
Block I. Organization of the Immune Response

« to integrate the elements described in the lessons of the Block | with the three phases of the immune
response: 1) activation phase; 2) effector phase; and 3) regulation phase and homeostasis.



« to identify the type of immune responses activated for each infectious agent: bacteria, virus, fung and
parasites.

Block Ill. Immunopathology and Immunotherapy

« to identify the disfunction of the immune system which is the cause of the immunopathologies:
hypersensitivity, immunodeficiencies and autoimmunity.

« to analyze the association of an ineficient response against infectious agents and certain immunopathologies.
« to associate the targets of the immune response of different palliative and profilactic treatments.
Competences

Identify and solve problems.

Identify the molecular mechanisms of pathogenesis and relate them to the response to infection in order to
design and develop strategies for diagnosing and combating diseases caused by microorganisms.

Obtain, select and manage information.

Use bibliography or internet tools, specific to microbiology or other related disciplines, both in English and in
the first language.

Work individually or in groups, in multidisciplinary teams and in an international context.

Learning Outcomes

Analyse the relationship between the type of immune response that is developing and the characteristics of the
pathogen: the entry pathway and anatomical location, the mechanisms that trigger response and evasion.

Explain the mechanisms of activation and regulation of the cellular and humoral immune response and their
link to immunopathology.

Identify and solve problems.

Know and define the properties that distinguish the adaptive immune response from the innate response and
explain the theory of clonality: one lymphocyte, one antigen receptor.

Obtain, select and manage information.

Understand the theoretical principles behind the immunological techniques used in the characterisation and
study of microorganisms.

Use bibliography or internet tools, specific to microbiology or other related disciplines, both in English and in
the first language.

Work individually or in groups, in multidisciplinary teams and in an international context.

Learning outcomes

® CMB3O0 (Interpret clinical, histological, biochemical and molecular genetic data.) Interpret clinical,
histological, biochemical and molecular genetic data.

® CM31 (Deliver a public presentation on a biomedical topic.) Deliver a public presentation on a
biomedical topic.

® CMB32 (Assess sex/gender differences in clinical biochemistry parameters and immunological assays.)
Assess sex/gender differences in clinical biochemistry parameters and immunological assays.

® KM33 (Define the components of the immune system, and its structure, function, and mechanisms.)



Define the components of the immune system, and its structure, function, and mechanisms.

® SM35 (Use histological, immunological and clinical laboratory techniques to study animal tissues and
determine biochemical and genetic markers associated with different pathologies.) Use histological,
immunological and clinical laboratory techniques to study animal tissues and determine biochemical
and genetic markers associated with different pathologies.

Contents

Each block is divided in teaching units (TU) organized by lessons defining the specific learning descriptors
associated to the corresponding competences.

Block I. BASIC IMMUNOLOGY: ELEMENTS OF THE IMMUNE SYSTEM

Lesson 1. Introduction

TU-1. Innate immunity

Lesson 2. Innate immunity

Lesson 3. The complement system

Lesson 4. Cells of the innate immunity

TU-2. Antigen specific receptors, presenting molecules and antigen recognition

Lesson 5. Structure of immunoglobulins

Lesson 6. Organization of the genes of immunoglobulins

Lesson 7. T cell receptor (TCR)

Lesson 8. Structure and function of the Major Histocompatibility Complex (MHC) molecules

Lesson 9. Antigen processing and recognition

Lesson 10. Genetic organization of the MHC



TU-3. Cells of the immune system

Lesson 11. T lymphocytes

Lesson 12. B lymphocytes and antigen presenting cells

TU-4. Organs of the immune system and lymphocyte recirculation

Lesson 13. Organization of the organs of the immune system

Lesson 14. Cytokines and chemokines

Lesson 15. Leukocyte recirculation

Block 1l. ORGANIZATION OF THE IMMUNE RESPONSE

UD-5. Immune response

Lesson 16. Cellular immune system |

Lesson 17. Cellular immune system ||

Lesson 18. Humoral immune system |

Lesson 19. Humoral immune system Il

Lesson 20. Regulation of the immune response

UD-6. Immune response against pathogens and mechanisms of action

Lesson 21. Immune response against bacteria, fungs and parasites |



Lesson 22. Immune response against bacteria, fungs and parasites Il

Lesson 23. Immune response against virus

Block Ill. IMMUNOPATHOLOGY AND IMMUNOTHERAPY

UD-7. Immunopathology

Lesson 24. Reactions of hypersensitibity |

Lesson 25. Reactions of hypersensitibity

Lesson 26. Autoimmunity

Lesson 27. Immunodeficienciesl

Lesson 28. Immunodeficiencies Il

Lesson 29. Immunotherapy. Vaccines

Lesson 30. Tumor immunology

Learning activities and methodology

Title Hours ECTS Learning outcomes
Data interpretation 8 0.32 CM31

Study 57 2.28 CM30, CM32, KM33
Seminar preparation 32 1.28 CM30, CM31, KM33
Classroom practices 8 0.32 CM30, CM32, SM35
Lectures 37 1.48 CM32, KM33

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




The class group will be divided into two to carry out the classroom practices that will be taught in 8 hours in
which cases and scientific articles will be discussed.

Expositive Classes (lectures):
The 30 topics in the program will be taught in 37 lectures.
Classroom practices:

Classroom practices (PAUL) will be group activities to reinforce the theoretical content and give tools to
understand the scientific articles related to the subject. Transversal skills such as searching will also be worked
on bibliography, oral communitaction, dinamization of the class group.

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.

Use of Al

Allowed: In this course, the use of Artificial Intelligence (Al) technologies is allowed as an integral part of the
development of the work, provided that the final result reflects a significant contribution from the student in
terms of analysis and personal reflection. The student must clearly identify which parts were generated using
this technology, specify the tools used, and include a critical reflection on how these tools influenced the
process and the final outcome of the activity. Lack of transparency in the use of Al will be considered academic
dishonesty and may result in a grade penalty for the activity, or more serious sanctions in severe cases.

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.

Assessment

Continuous assessment activities

Title Weight Hours ECTS Learning outcomes
Second partial exam 40% 2 0.08 CM30, CM32, KM33, SM35
Final exam 80% 3 0.12 KM33
First partial exam 40% 2 0.08 CM30, CM32, KM33, SM35
Group seminar 20% 1 0.04 CM31

ASSESSMENT

Partial exams: two partial exams, at the end of Blocks | and Ill. Each test will be worth 40% of the final grade.
They will be multiple choice exams with 5 options. In the correction, 1/4 of the value of each question will be
substracted for an incorrect answer. The duration of each test will be a maximum of 1.5 hours (2 hours for the
students that require more time).

Classroom practices: Seminars and classroom practices help the development of students' self-learning,
synthesis and written and oral communication skills. The assessment will represent 20% of the final mark of
the subject and will assess the demonstrated knowledge, the written summary, the answer to and the ability to
solve the questions posed and the relevance of the questions proposed in the class. Attendance is mandatory.
As the objective of this activity is to encourage group work among students, so that they all actively participate
in the proposed activity, the final grade of the activity will be distributed by the same group.

Final Exam: A final exam will be scheduled for students who have not reached the minimum required (that is,
they do not have a minimum of 4 in the first partial and/or 4 in the second partial or do not reach a 5 in the total




of the course) or who want to raise the grade . The final exam will be by partials and will have a value of 40%
each of them. Likewise, to pass the subject a minimum grade of 4 is required in this exam as a whole, provided
that the final result of the 3 evaluable activities is > 5. The duration of the test will be a maximum of 2 hours (2
hours and 40 minutes for the students that require more time).

To be eligible for the retake process, students must have previously been assessed in a set of activities whose
weight is equivalent to a minimum of two-thirds of the total grade of the subject or module. Therefore, the
student will obtain the qualification of \"Not Assessable\" when the assessment activities carried out have a
weighting of less than 67% in the final qualification.

CONTINUED AVALUATION:

1) The subject can be approved by partials as long as the average between the 3 assessment activities is a 5,
bearing in mind that an average can only be made with a minimum grade of 4 in the first partial and 4 in the
second one. The partial exams are retrievable.

2) To recover: Students who have not passed with the sum of the two partial exams, may take the suspended
partial exam. In the case of not passing any part during the course, a final exam will have to be taken.

3) If the student has passed the PAUL but not the exams, the grade obtained will be the one obtained in the
exams. The classroom practices grade will be kept until the student passes the subject.

4) Failure to appear at any of the tests must be justified. The reason must be important enough to consider
taking the exam on another day. The justification must be submitted to the teacher as soon as possible,
sending the document by email.

UNIQUE ASSESSMENT:

1) Students who take the single assessment will take a single summary test in which the contents of the entire
theory program of the subject will be assessed. The exam will consist of test-type questions with 5 options to
choose one. In the correction, 1/4 of the value of each question will be deducted for an incorrect answer. The
grade obtained in this synthesis test will account for 80% of the final grade of the subject.

The single assessment test will coincide with the same date fixed in the calendar for the last continuous
assessment test and the same recovery system will be applied as for the continuous assessment.

2) The assessment of classroom practice activities will follow the same process as the continuous assessment.
The grade obtained will account for 20% of the final grade of the subject.

Any irregularity committed during an assessment activity (academic misconduct, plagiarism, or improper use of
Al, unless such use is expressly authorized in the course syllabus) that may lead to a significant alteration of
the grade will result in that activity being graded as 0. If the course syllabus stipulates that obtaining a
minimum mark in this assessment is an essential requirement to pass the course, or if multiple irregularities
occur in the assessment activities of the same course, the final grade for the course will be 0. Furthermore,
disciplinary proceedings may be initiated against any student who incurs any of these irregularities.
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Not necessary
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