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Upon completion of this subject students will be able to: 
 

1. Identify the most appropriate experimental model to investigate mechanisms of a specific disease.   
2. Identify the most appropriate methodology of laboratory employed in animal research studies.  
3. Describe the strengths and weaknesses of a particular model of experimental disease. 
4. Define the value and limitations of in vivo, ex vivo, in situ and in vitro experiments. 
5. Understand the technicalities of the cellular and molecular biology methods most frequently used in experimental 

research. 
6. Translate the results obtained in basic research to the diagnosis, prevention and therapy of particular diseases. 
7. Understand offspring basic techniques used in genetic engineering of animal laboratories. 
8. Understand fundamental aspects of the generation and husbandry of knockouts and transgenic models 
9. Appreciate the main advantages and disadvantages of the most common experimental models of prevalent 

diseases. 
10. Know the basic technical aspects of proper handling in animal laboratories 
11. Understand the ethical and legal provisions of the experimental research 
12. Design organ functioning studies (kidney, heart, lung, etc.) and vascular and hemodynamics function 
13. Correctly design pathophysiological studies ex vivo and in situ 
14. Learn the basic principles of cell culture and manipulation 
15. Design studies in isolated cells, in vitro cell lines and primary cells 
16. Interpret pre-clinical studies and their use in the pharmaceutical industry 
17. Get acquainted with non-mammalian model systems 
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G1: Knowledge of the main tools for translational research 
G2: Knowledge of the scientific biochemical, molecular and genetic basis used in translational research 
 
 
Specific 
S1: Acquire the necessary skills to proper interpret the results obtained with experimental models 
S2: Develop the required skills to design a translational study in experimental models of a particular disease 
S3: Complement the knowledge and skills acquired in the course of ‘Animal Experimentation at the Laboratory’ 

 
 
 
 
 

1. Introduction and basic principles of experimental models 
2. Ethical and legal dispositions in experimental research 
3. Genetically modified animals: transgenic and knockouts   
4. Mice colony management: breeding, assisted reproduction techniques and cryopreservation  
5. Research studies in large animals 
6. Models for "non-mammalian" (zebra fish) model systems 
7. Experimental models for respiratory diseases 
8. Experimental models for neuroscience 
9. Experimental models for gastrointestinal diseases 
10. Experimental models for liver disease 
11. Experimental models for transplantation 
12. Experimental models for cancer 
13. Experimental models in cardiovascular biology 
14. Methods and Models for cell  biology 
15. Organoids and iPS for in vitro disease modeling  
16. Methods and Models in microbiology 
17. Methods and models in immunology 
18. Mathematical models  
19. Chromatographic methods for biomarker identification 
20. Design of pre-clinical studies in biomedical research 
21. Screening methods in the pharmaceutical industry 
22. Translating experimental studies into the industry 

 
 
 
 
 
Total training hours:  6 credits ECTS x 25h/credit = 150h 
 
The course will follow a blended strategy, combining traditional face-to-face teaching and online learning. “Blackboard 
Collaborate”, “Zoom” or “Webex”  tools will be used to set up virtual classrooms. 
 

a) Face-to-face training (48h):   
- Lectures  
- Journal clubs 
- Seminars/Group discussion 
- Experimental project presentation  
- Seminars  

 
b) Home training (102h):   

- Individual and group work   
- Preparation of journal clubs 
- Preparation of experimental project presentations  
 
 

 

THEMATIC  BLOCKS 

METHODOLOGY 
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To pass the subject, students must obtain a minimum of 50 points. The score will be established as follows:   
 
• Attendance:  50% of the overall grade.  
Attendance will be evaluated as:   95%-100%  50 points / 80% - 95% 40 points / 30-80% 20 points / <30%  
Subject Failure 
• Exam: 40% of the overall grade. The exam is on site and consists of 25 questions with multiple choices (5, only 1 is   
correct; each mistake subtracts 0.2 points). 
 
• Experimental project oral presentation: 10% of the overall grade. 
To pass the subject, students will have to fulfill three requisites: Attendance-score ≥ 20/50, exam/project oral 
presentation-score ≥20/50, and overall score (attendance + exam/project oral presentation) ≥ 50/100. 
 
Reevaluation:  In case of failing the ordinary evaluation, students will have to send the coordinator a written report 
dissecting two different experimental models appearing in the same scientific article. The re-evaluation final score will 
never get over 50 points.  
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