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4.Methodology, learning tasks, syllabus and resources

4.1.Methodological overview

The methodology followed in this course is oriented towards the achievement of the learning objectives. A wide range of
teaching and learning tasks are implemented, such as lectures, practice sessions, autonomous work, study and
assessment tasks.
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Students are expected to participate actively in class throughout the semester.

Further information regarding the course will be provided on the first day of class.

4.2.Learning tasks

The course includes the following learning tasks:

* Lectures (4 ECTS). Acquisition of the basic knowledge of the subject. Presentation of the basic theoretical knowledge of
the subject through participatory lectures.

-Tutorials individualized.

* Practical classes (1 ECTS) of laboratory in some of the lines indicated in section 4.3. Students must submit a written
report with the results obtained and a brief discussion of them.

-Visit a high biological safety laboratory to acquire knowledge about the operation and management of this type of facility.

* Another activities (1 ECTS). Within the calendar of face-to-face sessions, the following may be included:

-Seminars given by experts in some of the topics of section 4.3.

-Preparation and presentation by students of seminars based on original scientific publications.

-A visit to a biotechnology company: there are numerous examples of biotechnology companies in the fields of application
of the subject. It will offer students the possibility of visiting one of them to know how it arose and the difficulties
encountered for their development and consolidation in the market.

4.3.Syllabus

The course will address the following topics:

Section I. Technological aspects of animal welfare.

• Animal Welfare: Concepts and different views. Ethical and regulatory aspects. Environmental effects on animals that
involve poor welfare. The value of preference tests in relation to welfare. Stress and well-being: general adaptation
or stress syndrome. Welfare measurement: physiological and behavioural indicators.

• The effects of production efficiency on animal welfare. Relationships between disease, production rates and animal
welfare. Problems arising from intensive production systems. Farm animal welfare and intensive production
systems. Welfare of animals during transport. Effects of stress on meat quality.

• New markers of disease, immunological stress and animal welfare. Acute phase proteins (APP): definition, types,
APP according to species. Response in experimental models: inflammation, infection, stress during transport, other.
Method for measurement of APP. Validation and standardization of APP assays.

• Effect of animal welfare in the production and quality of products of animal origin. Applications of the APP
measurements in farm animals and pets.
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Section II. Genetic biotechnology for improving animal production and health.

• Genetic variation applied to animal identification: most commonly used molecular markers.
• Genetic identification in domestic animals: paternity testing; studbooks control; effectiveness of improvement plans;

traceability; breeds and species identification.
• Genes of interest in animal production: improvement of animal products.
• Resistance and genetic susceptibility to diseases of livestock interest: Scrapie ovine, porcine stress syndrome,

BLAD
• Identification and characterization of microbial species using genetic markers (16S rRNA, MLST) and genomic

analysis (NGS).
• In vitro models for the study of animal diseases.
• New therapies in animals. Stem cells. Cell therapy in domestic animals.
• Section III - Biotechnological aspects of diagnosis and prevention of animal diseases.
• Biotechnology applied to optimize diagnostic tools in animal health. Increase of sensitivity and specificity of current

diagnostic methods.
• Biotechnology applied to the improvement of diagnosis of zoonosis and detection of foodborne pathogens.
• Vaccine development through biotechnology applied to animal health. Specifications of the vaccines for reducing the

risk of virulence reversion and the interference with passive immunization.
• Stimulation of the growth of immune system to prevent infectious diseases in domestic animals.
• Search for biomarkers and/or antigens that may be directly or indirectly employed to improve animal disease control

strategies.
• Markers of apoptosis and programmed cell death.

Practice sessions

• Determination of animal welfare by quantitative measurement of acute phase proteins.
• Application of biotechnology to diagnosis of animal diseases.
• Application of biotechnology to diagnosis of zoonoses and foodborne pathogens.
• Vaccine manufacturing procedures using biotechnological systems.
• Management of a laboratory of high biosafety level.
• Clinical applications of mesenchymal stem cells in animal species.

4.4.Course planning and calendar

Schedules of lectures and problems will coincide with the officially established and will be available at:
https://ciencias.unizar.es/grado-en-biotecnologia.

The places, calendar and groups for training and practical sessions will be established in coordination with the rest of the
subjects at the beginning of course.

For students enrolled in the subject, places, times and dates of lectures and practical sessions will be public via Bulletin
Board advertisements of the grade on the platform Moodle at the University of Zaragoza, https://moodle2.unizar.es/add/,
and in the moodle page for the course. These routes will be also used to communicate enrolled students their distribution
by groups of practical sessions, which will be organized by the coordination of degree.

Provisional dates will be available on the website of the Faculty of Sciences in the corresponding section of the Degree in
Biotechnology: https://ciencias.unizar.es/grado-en-biotecnologia .

In this web there will be also available the dates of exams.

4.5.Bibliography and recommended resources
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