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3.1 LEARNING OUTCOMES

- To identify, analyze and catalog microorganisms.

- To acquire fundamental knowledge of microorganism control methods, including sterilization, disinfection, mechanisms of
action and resistance, as well as the principles for the appropriate use of antimicrobials.

- To list the basic genetic mechanisms operating in the microbial world, the genetic basis underlying bacterial diversity, and
the genetic determinants of pathogenicity, virulence, and antibiotic resistance.

- To list the interactions of microorganisms with each other and with humans at the molecular and cellular levels , especially
those aspects that contribute to the health—disease balance.

- To identify fungi and parasites relevant to human health.

- To handle biological material safely and to be proficient in the use and application of sterile technique.

- To apply molecular biology techniques in microbiology and in the diagnosis of infectious diseases.

4. OBJECTIVES

1. To understand the biological foundations of microorganisms (MO) responsible for prevalent infectious diseases in our
environment, with special emphasis on:

- The structural properties of involved MO in virulence or relevant to their susceptibility to antimicrobials.

- Biochemical, genetic, or genomic properties that are important for diagnosis.

- Genetic characteristics relevant to virulence.

- Environmental factors that influence the distribution, growth, or survival of microorganisms.

- The relationship between the MO, cells, and defenses in the infection process.

2. To understand the main pathogenic bacteria, viruses, fungi, and parasites.
- Their biological properties related to virulence.
- Their relationship with clinical pathologies.

3. To understand the human microbiota, its composition, methods of study, and its relationships with various pathological
conditions.

4. To develop practical laboratory skills in order to:

- Understand the basic principles of biosafety in the microbiology laboratory.

- Work under sterile conditions.

- Observe microorganisms under the microscope.

- Handle appropriate samples for the isolation and identification of microorganisms.

- Carry out the identification of a microorganism based on microscopic, biochemical, genetic, or immunological tests.
- Determine antimicrobial susceptibility.

5. To know how to search for microbiological information in written and/or online sources to solve problems related to the
course.

6. To be able to synthesize information about the subject content while working in a team, and to present it orally using
appropriate digital tools.
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6. SUBJECT PROGRAM

CONTENTS

1 Module I: Introduction to Medical Microbiology

. Introduction to Medical Microbiology. Concept and scope.

. Microbial Pathogenicity mechanisms |. Bacterial toxins.

. Microbial Pathogenicity mechanisms Il. Invasion and evasion of the immune system.
. Antimicrobial therapy I. Antibiotics affecting the cell wall.

. Antimicrobial therapy Il. Antibiotics not affecting the cell wall.

. Mechanisms of antibiotic resistance. Alternatives to antibiotics.

. Molecular diagnosis of infectious diseases.

. Molecular/genomic methods for epidemiological surveillance.

2 Module II: BACTERIOLOGY

9. Genus Staphylococcus.

10. Genera Streptococcus and Enterococcus.

11. Genera Listeria, Corynebacterium, and other Gram-positive bacilli.

12. Genus Neisseria. N. gonorrhoeae and N. meningitidis.

13. Enterobacteria. General characteristics. Escherichia coli.

14. Genera Salmonella and Yersinia. Other medically important enterobacteria.

15. Genera Vibrio and Campylobacter.

16. Genus Helicobacter.

17. Non-fermenting Gram-negative bacilli. Genera Pseudomonas and Acinetobacter.
18. Fastidious bacteria. Genera Haemophilus, Bordetella, Francisella, and Bartonella.
19. Genera Brucella and Legionella.

20. Genus Mycobacterium. M. tuberculosis.

21. Atypical mycobacteria. M. leprae.

22. Anaerobic bacteria. Genus Clostridium and non-toxigenic anaerobic bacteria.

23. Spirochetes. Genus Treponema, Genera Borrelia and Leptospira.

24. Mycoplasmas and Rickettsiae.

25. Chlamydiae.

3 Module IlIl: VIROLOGY

26. Herpesviruses: Classification. Herpes simplex virus types 1 and 2. Cytomegalovirus. Varicella-zoster virus.
Epstein-Barr virus. HV-6 and HV-8.

27. Poxviruses and Papovaviruses. Papillomavirus and Polyomavirus.

28. Parvoviruses, Adenoviruses, and Picornaviruses. Enteroviruses and Rhinoviruses.

29. Rotaviruses, Noroviruses, and other diarrhea-causing viruses.

30. Orthomyxoviruses. Influenza viruses.

31. Paramyxoviruses. Parainfluenza virus, mumps virus, and measles virus. Pneumoviruses: Respiratory syncytial
virus. Coronaviruses.

32. Hepatitis viruses: A, B, Delta agent, C, and E.

33. Retroviruses, human immunodeficiency virus (HIV).

34. Vector-borne viruses.

4 Module IV: MYCOLOGY AND PARASITOLOGY

35. General mycology. Fungi causing superficial and subcutaneous mycoses.

36. Fungi causing systemic and opportunistic mycoses. Genera Candida and Aspergillus, Genus Pneumocystis.
37. General characteristics of parasites. Blood protozoa. Genus Plasmodium.

38. Intestinal and genital protozoa. Genera Entamoeba, Giardia, and Cryptosporidium. Genus Trichomonas.

39. Other medically important protozoa. Genera Toxoplasma and Leishmania.

40. Helminths: Trematodes and Cestodes. Genus Fasciola, Genera Taenia and Echinococcus.

41. Helminths: Nematodes. Genera Ascaris, Trichuris, Enterobius, and Trichinella.

5 PRACTICAL MODULE
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7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessn %
Exam 1 Written exam No Yes 35,00
Exam 2 Written exam Yes Yes 35,00
Laboratory Practicals Laboratory evaluation No No 20,00
Clashroom Practicals Work No No 10,00
TOTAL 100,00
Observations

Theoretical component: Two written exams will be held on the dates indicated in the academic calendar. Each exam will
contribute up to 35% of the final grade. To pass an exam, students must achieve at least 45% of the maximum score for that
exam. If a student does not reach this threshold in any of the exams, they may retake it during the extraordinary (make-up)
exam session. Exam scores are valid only during the academic year in which they were obtained.

Structure of regular and extraordinary exams: Both the regular and extraordinary exams may include various types of
questions: multiple choice, true/false, fill-in-the-blank, short answers, and essay questions based on the course content. The
structure of each regular exam will be announced well in advance by the lecturer responsible for the subject. For the
extraordinary exam, each lecturer will inform students ahead of time about its structure, which may differ from the regular
exams but will always include one or more of the aforementioned question types.

Laboratory practicals: During the final block of laboratory sessions, students will answer a series of questions related to the
methods studied during the course. This component will count for up to 20% of the final grade and will consist of an exam that
may include theoretical questions, demonstration of practical skills, and interpretation of microbiological results, supervised by
the laboratory lecturers. Attendance and active participation in laboratory practicals are mandatory. Absences must be
officially justified.

Classroom practicals: Classroom practicals will consist of assignments given by the lecturer, which students will present in
class. These will be graded with a maximum weight of 10% of the total course grade. The responsible lecturers for classroom
practicals will establish the evaluation criteria. Attendance and participation are mandatory. Absences must be officially
justified.

Observations for part-time students
Part-time students must attend all mandatory practical sessions and complete the evaluations described for all other students.

8. BIBLIOGRAPHY AND TEACHING MATERIALS

BASIC

Medical Microbiology, 9th ed. Murray, PR et al. Elsevier, 2020.
Microbiologia Médica Basica, 12 ed. Murray, PR . Elsevier, 2018. Barcelona.
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