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Degree Center Acad. year Period

1106 - Degree in Biology Facultat de Ciències 
Biològiques 4 First quarter

SUBJECT-MATTER

Degree Subject-matter Character
1106 - Degree in Biology Optatividad ELECTIVES

COORDINATION

GARRIDO BENAVENT ISAAC

SUMMARY

The course offers a comprehensive and up-to-date overview of Mycology, covering the study of fungi from
their cellular and genomic structure to their diversity, evolution, ecology and applications. Throughout the
course, students will delve into the study of fungal cellular organisation and genomic plasticity, exploring
how these organisms develop unique physiological strategies that explain their ecological success and
functional diversity. The evolution of distinctive structures they produce, such as fruiting bodies and spores,
will be analysed, as will the main lineages of the Kingdom Fungi, using the latest phylogenetic tools and
genomic approaches.

The syllabus explores the biogeography and ecology of fungi in depth, highlighting their essential role in
biogeochemical cycles, ecological networks and key symbiotic relationships such as mycorrhizae and
lichens. It will also address current issues such as the impact of global change – including climate change
– the conservation of fungal diversity and the challenges associated with as yet undiscovered species.

From an applied perspective, the course also offers content that is engaging and interesting for students of
biomedicine, biotechnology and other related professional fields.

The course will examine yeasts and their significance in industry, the production of metabolites of interest
(enzymes, antibiotics), as well as applications in bioremediation and the circular economy. In addition, it
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will introduce the fundamentals of medical mycology, including pathogens, diagnosis and antifungal
resistance, alongside an introduction to forensic mycology.

Overall, the course combines a solid theoretical foundation with practical applications, which will appeal
both to those interested in research in systematics and ecology and to those seeking a career in biomedical
and technological fields.

To achieve these objectives, the course is structured into two parts: 1 – a theoretical programme
comprising 15 topics divided into three thematic units (I. Modern foundations of fungal biology; II.
Systematics, evolution, biogeography, ecology and conservation; and III. Applied, medical and forensic
mycology), comprising 18 theory sessions and one tutorial; and 2 – a practical programme consisting of
nine laboratory sessions, two bioinformatics sessions and one field trip. The content will be delivered in a
coordinated manner by the Departments of Botany and Geology, and Microbiology and Ecology.

PREVIOUS KNOWLEDGE

RELATIONSHIP TO OTHER SUBJECTS OF THE SAME DEGREE

 There are no specified enrollment restrictions with other subjects of the curriculum.
 
OTHER REQUIREMENTS
 

No restrictions on enrolment alongside other modules in the curriculum have been specified.

COMPETENCES / LEARNING OUTCOMES

1106 - Degree in Biology

(CB3) Students must have the ability to gather and interpret relevant data (usually in their field of study) to
make judgements that take relevant social, scientific or ethical issues into consideration.

(CB4) Students must be able to communicate information, ideas, problems and solutions to both expert
and lay audiences.

(CB5) Students must have developed the learning skills needed to undertake further study with a high
degree of autonomy.

Apply principles of physics, chemistry and geology to the field of biology.

Design and conduct experiments by using scientific techniques and instruments appropriately and
complying with laboratory safety regulations.

Develop the skills needed to carry out a professional activity with a proactive attitude towards the world of
work and with an innovative and entrepreneurial spirit. Be able to apply sustainability criteria and to work
within the framework of professional ethics.
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Interpret, analyse, evaluate, process and synthesise biological data and information by applying
mathematical and statistical methods.

Organise, plan and manage information in a manner that allows the individual to analyse, synthesise and
develop critical reasoning that can be applied to solve problems, make decisions and carry out work.

Students must be able to apply their knowledge to their work or vocation in a professional manner and have
acquired the competences required for the preparation and defence of arguments and for problem solving
in their field of study.

Understand the taxonomic, phylogenetic, and functional diversity, biogeography, and interactions with other
organisms, as well as the biotechnological applications of fungi. Apply taxonomic and molecular
identification techniques for fungi.

Use ICTs, apps and other computer tools to manage and disseminate information in both educational and
professional environments.

Use scientific language, both oral and written, and be able to adapt the register to the target audience
and/or readers. Use the most common foreign languages in each discipline as a vehicle for communication
in a globalised system.

DESCRIPTION OF CONTENTS

Mycology is introduced as an interdisciplinary field, highlighting the importance of fungi in ecosystems,
health and biotechnology, their role in the face of global change, and their basic life characteristics
(organisation of the vegetative and reproductive bodies). Finally, the key questions that this discipline must
answer are raised: What is a fungus? Is a world without fungi possible? Why are we so interested in fungi?
The content is delivered across three thematic units:

THEMATIC UNIT I. MODERN FOUNDATIONS OF MYCOLOGY.
Topic 1. An introduction to contemporary Mycology.

Topic 2. Fungal cell organisation, genomics, nutrition and metabolism.

Topic 3. Fruit bodies and spores: morphological diversity and evolutionary significance.

 

THEMATIC UNIT II. SYSTEMATICS, EVOLUTION, BIOGEOGRAPHY, ECOLOGY AND CONSERVATION.

The course examines the biology and diversity of fungi, with an emphasis on mutualistic symbioses
(lichens and mycorrhizae) and their uses by humans. It also covers aspects relating to their ecology, as well
as other, rarely studied areas such as biogeography, palaeomycology and fungal conservation. The course
comprises 7 theoretical topics and 5 practical sessions:
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Topic 4. Systematics and phylogeny of the Kingdom Fungi in the genomic era.

Topic 5. Palaeomycology and the early evolution of fungi.

Topic 6. General ecology of fungi and their role in ecosystems.

Topic 7. Biogeography of fungi on a global scale.

Topic 8. Lichens and their importance in biomonitoring environmental quality and in the production of
natural products of medicinal interest.

Topic 9. Mycorrhizal fungi and forest management.

Topic 10. Conservation of fungi and their habitats.

Practical session 1. Integrative taxonomy of fungi (I): morphological, ecological and chemical characters
for the classification of fungi and the use of specialised dichotomous keys; the case of lichens used in
biomonitoring studies of environmental quality.

Practical session 2. Integrative taxonomy of fungi (II): fungal chemistry and its analysis by thin-layer
chromatography; the case of lichen secondary metabolites, a source of antimicrobial and anticancer
compounds.

Practical session 3. Integrative taxonomy of fungi (III): a study in the molecular biology laboratory of the
fungal DNA extraction process.

Practical session 4. Integrative taxonomy of fungi (IV): isolation of lichen photobionts in culture medium to
assess their biotechnological potential.

Practical session 5. Integrative taxonomy of fungi (V): specialised PCR protocols and the acquisition of
genetic sequences for phylogenetic analysis.

Bioinformatics session 1. Phylogenetic analysis in fungi: editing of sequence electropherograms,
alignment and phylogenetic inference.

Bioinformatics session 2. Analysis of fungal high-throughput sequencing data: workflows and case
studies.

 

THEMATIC UNIT III. APPLIED, MEDICAL AND FORENSIC MYCOLOGY.

This module will explore the biological foundations, morpho-functional characteristics and metabolic
aspects of filamentous fungi and yeasts, with a view to understanding their role as highly significant
biotechnological systems, highlighting their potential in the industrial, environmental and biomedical fields.
The pathogenic aspects of fungi will also be addressed, focusing on the main genera involved, the most
significant mycoses and the associated control and prevention strategies. To round off the theoretical
syllabus, the gastronomic and toxicological perspectives on mushrooms will be discussed, as well as the
importance of fungi in forensic science. The course comprises 5 theoretical topics and 4 practical
sessions.

Topic 11. Biological basis and morphofunctional characteristics of filamentous fungi and yeasts.



Course Guide
36863 Mycology

36863 Mycology 5 / 9

Topic 12. Fungi as biotechnological systems: industrial, environmental and biomedical potential. 

Topic 13. Medical mycology: fungal infections, diagnosis and control.

Topic 14. Edible and poisonous mushrooms.

Topic 15. Forensic mycology.

Practical session 6. Filamentous fungi and yeasts of industrial interest (I): Growth of fungi and yeasts of
industrial interest. Inoculation and study of strains from the collection. Macroscopic and microscopic
characterisation. Optimised growth conditions for the production of products of interest to the
biotechnology and food industries. 

Practical session 7. Filamentous fungi and yeasts of industrial interest (II): Study and comparison of kefir
produced as a symbiotic consortium (SCOBY – bacteria + yeast). Isolation and study of spoilage fungi in
food. 

Practical session 8. Filamentous fungi and yeasts of industrial interest (III): Metabolites of industrial and
environmental interest – Production and quantification of citric acid from Aspergillus spp. Biodegradation
of polyurethane by fungi. 

Practical session 9. Filamentous fungi and yeasts of clinical significance: Assessment of the antifungal
susceptibility profile in fungi of clinical significance.

div>

WORKLOAD

PRESENCIAL ACTIVITIES

Activity Hours
Tutorials 1,00
Theory 20,00
Laboratory 18,00
Computer classroom practice 6,00

Total hours 45,00

NON PRESENCIAL ACTIVITIES

Activity Hours
Attendance at other activities 0,00
Individual or group project 0,00
Independent study and work 67,50
Preparation of lessons 0,00
Preparation for assessment activities 0,00
Resolution of case studies 0,00

Total hours 67,50

TEACHING METHODOLOGY

The course will be taught through a range of activities and the use of various teaching methods:
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Theory lectures. Over the course of 18 sessions comprising theoretical and participatory sessions, the
teaching staff will explain the fundamental concepts of each topic, using the available audiovisual
resources. These presentations will be accessible to students via the Virtual Classroom. 

Practical sessions at the laboratory. Laboratory practicals will be coordinated with the proposed
theoretical programme, during which students will be able to observe, prepare and identify specimens from
the different groups of organisms covered in the course. In addition, an integrative taxonomic study will be
carried out throughout the practicals, ranging from the observation of specimens under an optical
microscope to the acquisition of genetic sequences. Students will have access to the practical session
guide via the Virtual Classroom prior to the session. Students may be required to submit a practical report..

Bioinformatic sessions. The bioinformatics sessions will round off the development of skills relating to
phylogenetic inference and the determination of fungal diversity, aspects that are important in taxonomy,
ecology and disease diagnosis.

Field trip. A field trip is planned which will not feature on the official course calendar and will therefore take
place on an ad hoc basis, preferably at the weekend. The reason for this is that it is impossible to predict
which week will be ideal for the mushrooms to fruit in the countryside, as the Mediterranean climate is
highly erratic. The trip will therefore be scheduled for a suitable date and location to maximise the chances
of finding as many fungal species as possible, choosing a place that can be reached by public transport.. 

Group tutorials. Tutorials are designed to address any queries that may have arisen following the
theoretical and practical lessons and computer sessions, thereby enabling students to consolidate their
knowledge and be better prepared for the assessment tests. Attendance at tutorials is compulsory.

Online tutorials. Students may direct specific enquiries to any of the lecturers involved in the module by
email or via the Virtual Classroom.

 

Summary of teaching methodologies:

• Lecture and practical session.

• Field trips or guided tours.
• Participatory and/or discussion-based lesson.
• Search for information.

• Learning based on solving exercises and problems.
• Analysis and case studies.
• Oral presentations and/or posters.

v>

EVALUATION
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Each student will be assessed on an ongoing basis, based on the various face-to-face activities described
in the section on Teaching Methodology. Assessment will take into account attendance at all face-to-face
activities, including examinations, the completion and submission of all assignments and supplementary
activities, as well as participation and the level of engagement in the teaching and learning process.
Attendance at theoretical classes is not a minimum requirement for passing the module. However, as a
general rule, attendance at practical sessions, computer sessions and group tutorials is compulsory. The
required attendance rate for these sessions must be 80 per cent. The final mark required to pass the
module must be 5 out of 10 or higher. As a general rule, no marks from the various assessed components
will be carried over to subsequent academic years.

The specific aspects to be assessed are as follows:

Assessment of theoretical content through examinations (60 per cent of the final mark). The mark for the
theory exam will account for 60 per cent of the final mark for the module. In this exam, particular emphasis
will be placed on the understanding of basic concepts essential to the development of students'
mycological knowledge and to the achievement of the module's overall objective. A mark of 5 or above (out
of 10) will be required in order for this to count towards the overall module mark.. 

Assessment of practical classes and computer sessions through examinations (40 per cent of the final
mark). As a general rule, students must have achieved at least 5 out of 10 in the practical component in
order for this to be combined with their theory mark. If a student fails the module, the mark obtained in the
practical component will not be carried over to subsequent academic years. More specifically, the practical
mark will be based on the following compulsory aspects:

• Practical exam (20 per cent of the final mark). The practical examination will assess students'
grasp of practical concepts, as well as their ability to use laboratory equipment, carry out
preparations and interpret structures. It will also assess their ability to visually identify a range of
species belonging to the groups studied in the module. A score of 5 out of 10 is required in order
for the practical examination mark to be included in the overall practical mark. 

• Assessment of activities in the computer room (10 per cent of the final mark). This aspect will
be assessed through the submission of work placement reports, questionnaires or other
activities set during the placement.

• Continuous assessment (10 per cent of the final mark). Students' ongoing work will be
assessed, taking into account factors such as attitude, performance and skills.

 

Points to bear in mind for passing the course.

• 1st Call. To pass the course, students need only achieve the minimum pass marks required in all
assessed activities during the first assessment period of the academic year. Any activities in
which these minimum marks were not achieved will remain outstanding until the next
assessment period of the academic year..

• 2nd Call. In order to pass the module, students must achieve the minimum marks required for
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those activities that remained outstanding from the first examination period. Failure to pass
these outstanding activities would mean having to retake all of them in a subsequent academic
year.
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COMPLEMENTARY

• https://britishlichensociety.org.uk/ [lichens]
• https://www.gbif.org [GBIF]
• https://www.gbif.org/country/ES/ [GBIF SPAIN]
• https://www.ncbi.nlm.nih.gov/nucleotide [GenBank]
• https://italic.units.it/ [lichen]
• http:// mycorrhiza.ag.utk.edu [mycorrhizae]
• https://www.mykoweb.com/articles/Mycorrhizas_5.html [mycorrhizae]
• https://www.indexfungorum.org/ [fungal nomenclature database]
• https://www.mycobank.org/ [fungal nomenclature database]
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