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Intended learning outcomes (knowledge, skills and competences to be developed by the 

students): 

Through interaction with IHMT researchers, guests from externals to the institution and 

autonomous research, at the end of the curricular unit of Genetics of Drug Resistance in 

Parasitology, students should: 

1. Know notions of antiparasitic resistance genetics, phenotypic adaptation to the 

environment and the challenges in defining resistance; 

2. Recognize different areas of interest in the study of the genetics of antiparasitic 

resistance and its relevance; 

3. Define the main resistance mechanisms and their molecular basis in the context of 

medical parasitology; 

4. Be aware of notions of pharmacogenetics and drug resistance in parasitology; 

5. Understand, analyze and evaluate the applicability of some methodologies and tools 

for the identification of genetic markers of resistance and their applicability in the 

monitoring, epidemiology and control of parasites with an impact on human health. 

 

Syllabus: 

I. Introduction to the concept of drug resistance and parasitic infection. Notion of 

resistance genomics. Notion of phenotypic adaptation to the environment, resistance 

to antiparasitics, transmembrane transport of xenobiotics/drugs in eukaryotes. 

II. Enzymes of the oxidative stress response system and efflux pumps in response to 

drugs, using the malaria parasite Plasmodium falciparum as an example. 

III. Mechanisms of resistance to insecticides. Define the main resistance mechanisms and 

their molecular basis. Concept of resistance vs tolerance. Types of resistance 

(physiological, behavioral). 

IV. Monitoring the occurrence of drug resistance: example Pneumocystis jirovecii. 

V. Epidemiological importance of resistance to drugs currently used in the treatment of 

leishmaniasis. 

VI. Resistance to anthelmintics. Difficulties in defining resistance. Genomics of resistance 

in nematodes, trematodes and cestodes. Individual and community consequences. 

Biomphalaria spp and Schistosoma mansoni: Resistant or susceptible. Host specificity 

and infection. 

VII. Basic concepts of tools - metabolomics, proteomics and transcriptomics. 

VIII. Post-genomic tools for studying drug resistance: Experimental Design; Bioinformatics; 

Examples of applications. 

IX. Pharmacogenetics and drug-drug interactions. The notions of pharmacogenetics, 

pharmacogenomics will be addressed. Drug metabolization phenotypes their causes 

and impacts on drug resistance selection. Some examples in parasitology. 
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Teaching methodologies (including assessment): 

Teaching of this CU is based on the lecturing method, translated into theoretical classes; In the 

demonstrative method, in a practical laboratory class; In the active and interrogative methods 

applied in theoretical-practical classes and in a seminar class. There will also be tutorial 

sessions to support the autonomous study and preparation of the seminars. 

Student evaluation is based on the students' performance in a written multiple-choice test 

with 30 questions (0.57 values each) and another three short answer questions (one 0.9 points 

and the other two 1 value each). The approval in the UC implies: i) the accomplishment of a 

minimum attendance of 75% of the classes and the achievement of a minimum final 

classification of 10 values (maximum 20 values) in a written test. 
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