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Intended learning outcomes (knowledge, skills and competences to be developed by the 
students): 
At the end of this course students should be able to: 

• explain the concept of molecular epidemiology. 
• choose and interpret molecular typing methods.  
• use and interpret molecular analysis methods such as phylogenetics and population 

genetics. 
• interpret geographic studies of infectious and parasitic agents and generate hypotheses. 
• indicate and justify methodologies used to elucidate pathogenesis patterns. 
• explain the key steps in transmission studies. 
• explain how to investigate the presence of a causal link between a disease with no 

known etiology and the presence of a pathogenic organism.  
• discuss current issues of molecular epidemiology in different groups of pathogenic 

organisms and in clinical practice. 
• produce and evaluate written presentations. 

 
Syllabus: 

1. Introduction to the UC. What is molecular epidemiology? 
2. Genotyping methodologies and their development. Genotyping errors. 
3. Review of epidemiology concepts. 
4. Geographical associations. 
5. Direct transmission studies. 
6. Studies of vector transmission (indirect). 
7. Pathogenicity studies. 
8. Biomarkers - Concepts and integration in epidemiological studies. 
9. Biobanks and their relevance in the management of biological samples: the case study 

of Biotropical Resources. 
10. Bioinformatics and databases for molecular epidemiology. 
11. Population biology: basic concepts and application in molecular epidemiology. 
12. Phylogenetics: basic concepts and application in molecular epidemiology. 
13. Examples: epidemics and virus transmission. 
14. Examples: control of bacterial infections. 
15. Examples: studies of the relationship between helminths and diseases considered non-

communicable. 
16. Molecular epidemiology of malaria, drugs and vaccines. 
17. Mycoses and examples of genotyping application in medical mycology. 
18. Molecular epidemiology of leishmaniasis - practical applications. 
19. The variability and reproducibility of genomic sequencing technology in the detection of 

drug resistance in tuberculosis. 
20. Metagenomics in Molecular Epidemiology: project. 
21. Clinical: Molecular Pathological Epidemiology 

 
 
 



 
Evidence of the syllabus coherence with the CU intended learning outcomes: 
The syllabus includes the main topics on which students should show new acquired knowledge 
and critical research skills, as described in the learning objectives of this course. The various 
methodological objectives are directly related to the first group of classes and contents. The 
objective "to discuss current issues of molecular epidemiology in different groups of pathogenic 
organisms and in clinical practice" is related to the various classes on diseases and specific 
pathogenic organisms, metagenomics and clinical. The objective of producing and evaluating 
written presentations is developed in the tutorial sessions on the final evaluation work. 
 
Teaching methodologies (including assessment): 
Face-to-face teaching: theoretical classes, theoretical-practical classes, seminars and tutorial 
guidance. Learning will be supported by formative assessment and feedback, in theoretical-
practical classes, class discussions and based on the initial version of the written work of analysis 
of three articles, with comments from teachers and other students. 
The final summative assessment will be based on the final version of the written work. 
 
Evidence of the teaching methodologies coherence with the CU intended learning outcomes: 
This course includes lectures with practical content, with individual student work, to introduce 
students to basic concepts and the most important topics on molecular epidemiology, and to 
promote the systematization of acquired knowledge. In addition, it is intended that each student 
develops and shows critical and research capacities, as well as autonomy in relation to the 
learning process. In this sense, this UC employs a teaching methodology based on formative 
assessments, which should contribute to the learning process, and is based on the analysis of 
three articles, which are relevant to the UC as well as to the student. The final work is the subject 
of pre-submission comments by teachers and other students. The summative evaluation 
consists in the final written work based on the analysis of those three articles. 
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