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BLOCK 1

1.1 Overview of the immune response.

-Review of the main aspects of innate and adaptive immune response.

-Review and deepening of the mucosal-associated immune system (MALT).

BLOCK 2

2.1 Immune response to viruses.

-To understand the central concepts related to antiviral immunity.

-Identify and characterize the mechanisms of innate and adaptive immunity involved in the defense against
viral infections.

2.2 Inborn errors of immunity (primary immunodeficiencies) that cause severe viral infections.

-To know the genetic defects affecting molecules of the immune system that are key to the defense against
viruses.

-To relate the consequences of these genetic defects with concepts explained in the part of immune response
to viruses.

2.3 Seminars by specialists.

BLOCK 3

3.1 Immune response to bacteria.

-To understand the central concepts related to antibacterial immunity.

-Identify and characterize the mechanisms of innate and adaptive immunity involved in the defense against
bacterial infections.

-To differentiate between the immune response to intracellular and extracellular bacteria.

3.2 Inborn errors of immunity (primary immunodeficiencies) that cause severe bacterial infections.

-To know the genetic defects affecting molecules of the immune system that are key to defense against
bacteria.

-To relate the consequences of these genetic defects with concepts explained in the part of immune response
to bacteria.

3.3 Seminars by specialists.

BLOCK 4

4.1 Immune response to fungi.

-To understand the central concepts related to antifungal immunity.

-Identify and characterize the mechanisms of innate and adaptive immunity involved in the defense against
fungal infection.

4.2 Inborn errors of immunity (primary immunodeficiencies) that cause severe fungal infections.

-To know the genetic defects affecting molecules of the immune system that are key to defense against fungi.
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2.  
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-To relate the consequences of these genetic defects to concepts explained in the part on immune response to
fungi.

BLOCK 5

5.1 Immune response to parasites.

-To understand the central concepts related to immunity against parasites.

-To identify and characterize the mechanisms of innate and adaptive immunity involved in the defense against
parasitic infections.

5.2 Seminars by specialists.

Competences

Characterise the causal agents of microbial diseases in humans, animals and plants in order to
diagnose and control them, perform epidemiological studies and be aware of present-day problems with
these diseases and strategies to combat them.
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.
Obtain, select and manage information.
Understand the relationships between a possible pathogen and its host
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.

Content

BLOCK 1

1.1 Overview of the immune response.

-Overview of  immune response: cells of innate immunity, PRRs, PAMPs, DAMPs, complement system,innate
natural killer cells, epithelial barriers, the inflammatory response, the antiviral response.

-Overview of  immune response: Antigen presentation to T lymphocytes, B-cell response, T-celladaptive
dependent antibody response, T-cell independent B cell response, T cell response, T cell activation,
differentiation and functions of CD4+ effector T cells, differentiation and functions of CD8+ effector T cells.

-Overview of  (MALT): MALT, structure of GALT, small vs large intestine, lamina propria,mucosal immunology
peyer patches, M cells, innate immunity in GALT, adaptive immunity in GALT, lymphocyte homing in GALT,
humoral response in GALT (IgA), T cell response in GALT.
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BLOCK 2

2.1 Immune response to viruses.

-General characteristics of virus, tropism, kinetics of immune response to viral infections, innate immunity
against virus, viral danger signals, virus recognition by innate immunity, type-I interferons, the antiviral
response, plasmacytoid dendrític cells, natural killer cells.

-Adaptive antiviral immune response: humoral response, antibodies, kinetics of antibody response in viral
infection, antibody-dependent enhancement, T-cell response against virus, cross-presentation, cytotoxicity,
inhibitory mechanisms, T-cell exhaustion, memory cells.

2.2 Inborn errors of immunity (IEI, also known as primary immunodeficiencies) that cause severe viral
infections.

-TLR3 deficiency underlying herpes simplex encephalitis, RNA polymerase III (Pol III) deficiency underlying
severe varicella zoster infection, IEI predisposing to EBV infection, IEI underlying severe papillomavirus
infections, IEI predisposing to severe influenza virus infections.

2.3 Seminars by specialists.

BLOCK 3

3.1 Immune response to bacteria.

-Immune response to : General concepts about bacteria, innate immune response toextracellular bacteria
extracellular bacteria: TLRs, NLRs, inflammasome and pyroptosis, role of phagocytes, neutrophils and NETs.
Adaptive immune response to extracellular bacteria: humoral immune response, cellular immune response
(CD4 T cells, Th17 cells), pathological consequences of immune responses to extracellular bacteria.

-Immune response to : Clinical characteristics of infections with intracellular bacteria,intracellular bacteria
innate immune response: autophagy, inflammasome, role of interferons, NK cells. Adaptive immune response:
development and functions of Th1 cells, role of Th17 cells, role of CD8 T cells; granulomas (formation,
structure, composition, dynamics).

3.2 Inborn errors of immunity (primary immunodeficiencies) that cause severe bacterial infections.

-Inborn errors of Immunity (IEI) predisposing to : IRAK4 and MYD88extracellular bacterial infections
deficiencies underlying pyogenic bacterial infections. RPSA deficiency causing isolated congenital asplenia
and infections. IEI of IL6 receptor and severe bacterial infections. IEI of the complement system and
extracellular bacterial infections.

-Inborn errors of Immunity (IEI) predisposing to : Mendelian susceptibility tointracellular bacterial infections
mycobacterial disease (MSMD): impairment of IFN-gamma production or response, IL12R deficiency, IL23R
deficiency, other defects.

3.3 Seminars by specialists.

BLOCK 4

4.1 Immune response to fungi.

- Mycobioma, fungal infections in humans, fungi PAMPs, detecting fungi by PRRs (c-type lectin receptors),
innate immunity (macrophages and DCs), cellular adaptive immune response against fungal infections (role of
Th17 cells), humoral adaptive immunity in fungal infections.

4.2 Inborn errors of immunity (primary immunodeficiencies) that cause severe fungal infections.

- CARD9 deficiency and severe fungal infections, IL17-IL17R deficiencies and chronic mucocutaneous
candidiasis (CMC), AIRE deficiency and CMC, STAT1 gain-of-function mutations and CMC.
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BLOCK 5

5.1 Immune response to parasites.

-General aspects of the immune response to parasites. Immune response to helminths: ILC2 cells, stromal
cells and type 2 cytokines (TSLP, IL25, IL33), Th2 cells (IL4, IL13, IL5), eosinophils, basophils, mast cells and
M2 macrophages, B cell response (IgE) and mast cells.

5.2 Seminars by specialists.

Methodology

Teaching methodology of the course

LECTURES:

The topics of the different blocks will be taught in approximately 30 sessions. Some of the sessions will be
given by guest lecturers and specialists in the field of clinical research of diseases caused by pathogens. The
content of the theory program will be taught by the professor responsible for the course in the form of lectures
with audiovisual support. The presentations used in class by the professor will be previously available in the
Virtual Campus of the subject.

AUTONOMOUS LEARNING:

Autonomous learning will be based on achieving the specific learning competencies that will accompany the
beginning of each block in which the program of the subject is divided. Students are advised to regularly
consult the books recommended in the bibliography section of this teaching guide to consolidate and clarify, if
necessary, the contents explained in class.

COOPERATIVE LEARNING:

Cooperative learning sessions will be scheduled: groups of 4 students will be made to work on a specific topic.
The tasks of each group will be:

1) Elaborate an oral presentation: choose the fundamental parts of the work and expose it to the rest of the
class.

2) Linked to the oral presentation, an infographic will be made together with a descriptive summary of the
same.

The details of the work will be given during the presentation of the subject.

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

Title Hours ECTS Learning Outcomes

Type: Directed

Classroom practicals 12 0.48 1, 3, 2, 5, 4

Master classes 30 1.2 1, 3
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Type: Supervised

Preparation of oral presentation 17 0.68 1, 3, 2, 5, 4

Preparation of written report 17 0.68 1, 3, 2, 5, 4

Type: Autonomous

Data interpretation from an article or a problem 20 0.8 1, 3, 2, 5, 4

Learning consolidation: study 50 2 1, 3, 2, 5, 4

Assessment

The evaluation of the course will be individual and continuous through tests that will assess:

-The individual learning of the student from partial exams.

-The cooperative learning from the formative activities programmed in the classroom practices, written and oral
presentation of a pathogen following the competences of the subject.

The evaluation activities programmed in the subject of Immunology are:

Midterm (partial) exams: two midterm exams. Each test will count 35% of the final grade (70% of the final
). They will be multiple-choice exams of at least 30 questions with 5grade between both midterm exams

options and only one correct one. In the correction, 1/5 of the value of each question will be subtracted for an
incorrect answer. To pass this part of the course, the average grade of the two midterm exams must be equal
or higher than 5. Students must achieve a minimum grade of 4 in the midterm exams in order to average them.

Cooperative learning: It is proposed as cooperative work in groups of 4 students. The objective is that students
develop their self-learning skills, search and selection of information and finally develop the ability to
synthesize and written communication. The ability to work in groups is also valued.

The evaluation of cooperative learning will represent  of the course. For the grade of the30% of the final grade
group work, the content of the work, format, oral presentation and subsequent discussion will be evaluated.

In order to pass this part of the course, the grade for the cooperative learning will be equal or higher than 5.

The  of the subject will be composed by the score obtained from the two partial ( )final grade 70% of the grade
plus the score of the cooperative learning work ( ).30% of the grade

REMARKS:

-In case of not passing any of the midterm exams or if the student wants to raise the grade, he/she will have
the option of taking a final exam that is composed by midterm exams (i.e. the student has the option of taking
only one of the midterms or both, as appropriate). The format of the make-up exam may be multiple-choice
and/or short questions. The format of the make-up exam will be announced in advance.

- Students who wish to raise their grade lose their previous grade.

-Failure to attend any of the tests must be justified in order to be able to repeat them.

-To participate in the recovery, students must have been previously evaluated in a set of activities whose
weight is equivalent to a minimum of two thirds of the total grade of the subject. Therefore, the student will
obtain the grade of Not Evaluable when the evaluation activities performed have a weight of less than 67% in
the final grade.

SINGLE EVALUATION:

Students have the possibility to apply for the . The single evaluation consists of the following:single evaluation
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-Students waive to take the two partial exams separately and will take a single exam ( )single evaluation exam
on the same date as the second partial exam is taken. This exam will have the content of the whole course and
will account for . In order to pass this part of the course, the grade of the single70% of the final grade
evaluation exam must be equal or higher than a 5. The format of the single evaluation exam will be informed in
advance.

-RECOVERY: The same recovery system will be applied as for the continuous evaluation.

-Students who opt for the single evaluation must also take the  (cooperative learning part 30% of the final grade
) and will have to attend the classroom practices (which are compulsory for all students).

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Partial Examination 1 35% 1.5 0.06 1, 3, 2

Partial Examination 2 35% 1.5 0.06 1, 3, 2

Presentation of team work 30% 1 0.04 1, 3, 2, 5, 4
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Software

Microsoft Office is sufficient to carry out this subject.
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