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Learning objectives
Competence 27
Aims

To understand and know how to apply the concepts specified in the theoretical program established in the topics of
the program Understand the terminology and basic scientific language related to injury, repair and cell death.
Understand the most common cellular and subcellular disorders Know how to use the concepts related to these
thematic contents to interpret physiological aspects and human pathology.

Competence 28
Aims

To understand and know how to apply the concepts specified in the theoretical program established in the program
topics and in scheduled seminars. Understand the terminology and basic scientific language related to research
and research in a molecular diagnostic laboratory. Know how to use the concepts related to these thematic
contents to interpret physiological aspects and human pathology.

Competence 40
Aims

To understand and know how to apply the concepts specified in the theoretical program established in the program
topics and in scheduled seminars. To know the models and systems of study in molecular and cellular pathology.
Learn the basic techniques in molecular pathology through scheduled laboratory practices To know the terminology
and basic scientific language related to diagnostic research in a molecular pathology laboratory.

Competence 41
Aims

To understand the main molecular diagnostic tests in a laboratory of pathological anatomy and molecular genetics
Acquire practical skills in sample handling and processing. Become familiar with the basic scientific language
related to research and diagnosis in a pathological anatomy laboratory.

Competence 42.
Aims

To know and apply the basic techniques of sample processing in a molecular pathology laboratory. Acquire
practical skills in sample handling and processing. To know the terminology and basic scientific language related to
research and research in a molecular diagnostic laboratory.
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Competences

27. To nderstand and know how to recognize tissue characteristics at the cellular and molecular levels in the
different situations of injury, adaptation and cell death.

28. To understand and know how to use biochemical, cytogenetic and molecular biology markers applied to clinical
diagnosis.

40. To understand the methods of diagnosis and study of genetic variation

41. To know how to obtain and process a biological sample for its study by means of the different diagnostic
procedures

42. To understand and understand the most common parameters used in the description of the main diagnostic
tests in the laboratory

Subject contents

THEORY PROGRAM

CAUSES AND MECHANISMS OF PATHOGENESIS: CELL INJURY, ADAPTATION AND CELL DEATH.

1. Introduction to molecular and cellular pathology.
1.1. The branches of pathology and their relationship with other disciplines.
1.2. Contributions of molecular pathology to the knowledge of the disease.

1.3. Brief historical analysis and evolution of the Pathology.

2. Genetic and epigenetic alterations in the development of pathologies.

2.1. Genetic alterations: mutations.

2.2. Epigenetic alterations: methylation, acetylation, microRNAs and IncRNAs. 2.3. Techniques for detecting
genetic and epigenetic alterations: PCR and FISH, sequencing techniques, other molecular alteration detection
techniques.

2.5 Techniques for detecting protein alterations: immunohistochemistry and cytometry.

2.6. Models of study of genetic diseases.

3. Alterations in cellular communication in the development of pathologies. .
3.1. Basic mechanisms of intracellular signaling.
3.2. Alterations in reception and signal transduction as the basis of pathologies

3.3. Classification and alterations in the main signaling pathways. Examples
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4. Cellular injury: causes and mechanisms.
4.1. Loss of cell homeostasis: from stress to cell injury.
4.2. Type of agents causing injury. Molecular mechanisms of cell injury.

4.3. Examples of types of injury.

5. Responses to cellular stress: cell adaptation.
5.1. Maintenance mechanisms of cell homeostasis.
5.2. Cellular adaptations of growth and differentiation: Atrophy, hypertrophy, hyperplasia, metaplasia.

5.3. Autophagy

6. Responses to cell injury: Subcellular disorders.

6.1. Water accumulation.

6.2. Intracellular deposits of triglycerides and cholesterol.

6.3. Protein deposits. Response to the accumulation of misfolded proteins (UPR).
6.4. Pigment accumulations.

6.5. Metabolic disorders of iron and copper: hemochromatosis and Wilson's disease.
6.6.Intercellular deposits of carbohydrates.

6.7.Dystrophic and metabolic calcifications.

7. Responses to irreversible cell injury: cell death.
7.1. Types and classification of cell death.
7.2 Types of necrosis.

7.3. Types, causes, morphological and molecular changes of apoptosis. Alterations of apoptosis in the
development of pathologies.

7.4 Necroptosis

7.5 Other types of cell death

REACTION, RESOLUTION AND CONSEQUENCES OF THE INJURY.

8. Reaction to injury: Inflammation.
8.1. Concept and type of inflammation.
8.2 Acute inflammation

8.3.Chronic inflammation.
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8.4. Chemical mediators of inflammation. Etiological agents of chronic inflammation.
8.5 Inflammation and repair mechanisms.

8.6. Inflammation in the development of diseases

9. Recovery of cell injury: repair and cell regeneration.
9.1. Cell repair and regeneration concepts.

9.2 Stem cells in cell regeneration.

9.3. Tissue repair due to scarring and fibrosis.

9.4. Stem cells in regenerative medicine.

10. Consequences of the accumulation of lesions: cell aging. 10.1.Definition of aging and senescence

10.2.Causes, characteristics and molecular mechanisms of cell aging.

11. Consequences of the accumulation of lesions: oncological pathologies.

11.1.Neoplasms: definitions and terminology. Epidemiology of cancer.

11.2 Molecular bases of cancer.

11.3.Biology of tumor growth.

DIANOSTIC PATHOLOGY.

12. Morphological diagnosis of pathologies: I. Cytological studies. Il. Biopsies

LABORATORY PRACTICES

1. Microscopic observation of samples with cell pathologies: proliferation, differentiation and cell death, cell
adaptations, subcellular alterations, inflammation.

2. Determination of molecular alterations by PCR

3. Immunohistochemistry and Immunofluorescence of biomarkers. Determination of tumor invasion by
immunohistochemistry
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SEMINARS

Problem solving seminars based on the concepts taught in the theoretical classes.

Methodology

e Master classes (3.5 ECTS). They are performed with all students in the course. They aim to teach the
theoretical concepts of the different aspects in the study of cancer. Although the classes are scheduled to
be in class attendance, in the course 2020-21, due to the situation of Covidi-19 pandemic, the master
classes could happen to have semipresentative format. This will be applicable to seminars and practices.

e Laboratory practices (1.0 ECTS). They are done with half the class. The purpose of laboratory practices is
for students to become familiar with the basic techniques of work in research and diagnosis in molecular
pathology. Students must acquire skill and skill in handling samples and executing laboratory protocols.

e Seminars (1.5 ECTS). They are performed with half of the class. In seminars, we will deepen in theoretical
concepts taught in the master classes and we will solve problems based on the basic molecular and cellular
pathology concepts.

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

The maximun final mark of this subject will be 10 point. 7 points corresponding to theory (70%), 1.5 points
corresponding to practical activities (15%) and 1.5 points (15%) corresponding to semminars.

Theory concepts knowledge will be evaluated by means of two tests exams. The result obtained in this exam will
constitute 70% of the final mark (35% of the final mark each exam). Final theory mark will be the averaged between
the two exams. THESE TWO EXAMS MUST BE PASSED INDIVIDUALY BY A MARK ABOVE 4 OUT OF 10.
MARKS BELLOW 4 IN ANY OF THE TWO EXAMS WILL BE CONSIDERED AS FAIL AND WILL NOT BE
AVERAGED. IN THIS CASE THE STUDENT MUST PASS A SECOND-CHANCE REMEDIAL EXAM
CORRESPONDING TO THE FAILED EXAM.

Practical activities will be evaluated by a test exam accounting for 15 % of the final mark. Attendance is
mandatory. NO REMEDIAL EXAM. The mark (1.5 out of 10 point) achieved in this part will be added to the theory
mark.

Semminars will be evaluated by a test exam accounting for 15 % of the final mark. Attendance is mandatory. NO
REMEDIAL EXAM. The mark (1.5 out of 10 point) achieved in this part will be added to the theory mark.
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