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CU characterization:
CU name:
Malaria

Scientific area acronym:
BM

Duration:
Semiannual

Working hours:
78

Contact hours:
22

ECTS:

Observations:
Mandatory CU

Teacher in charge and respective teaching load in the CU:
Fatima Nogueira - 6 hours

Other teachers and respective teaching load in the CU:
Ana Paula Arez - 3 hours

Carla Sousa - 3 hours

Henrique Silveira - 5 hours

Jodo Pinto - 3 hours

Luis Varandas - 1 hours

Intended learning outcomes (knowledge, skills and competences to be developed by the
students):
After this unit, students should be able to:
1. Know and perform some basic techniques for the study of malaria in the laboratory,
following the life cycle of the parasite in the vertebrate host and in the vector.
2. To deepen the knowledge on the biology of the parasite's life cycle and parasite’s
the relationship with the host vertebrate and mosquito vector.
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Intended learning outcomes (knowledge, skills and competences to be developed by the

students): (continuation)

3. Recognize the different areas of interest in the study of malaria and its relevance.

4. Understand, analyze and evaluate the applicability of some methodologies for the
study and control of malaria, through interaction with IHMT researchers, guests
outside the institution and autonomous research.

Syllabus:

l. Control vs eradication. Control tools: parasite, vector, community education. Obstacles
to sustainability.
Il.  Systematics of genus Anopheles. Life cycle and external morphology. Bio-ecology and
behaviour aspects with medical importance
[ Biodiversity of genus Anopheles. Reproductive and digestive physiology. Interaction
vector/parasite during esporogony
Iv. Dissection of female anophelines, wet-mount preparations, midguts observation,
oocyst count
V. Resistance to antimalarials: Mechanisms of resistance, molecular markers; Geographic
distribution
VI.  Selection and spread of resistant parasites; Concepts of treatment failure and parasite
resistance
VII. Monitoring of resistance to antimalarial drugs (methods in vivo and in vitro)
VIII. Determination of the dynamics of parasitaemia in two species of murine plasmodia.

Determination of parasitemia, spleen and liver index

Teaching methodologies (including assessment):

Direct teaching by the expository method (theoretical classes) and indirect teaching by guided

discovery learning and solving problems in a simulation and laboratory environment

(theoretical-practical).

The final classification of the course: written test and attendance of at least 2/3 of the practical

classes and theoretical-practical.
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Global Malaria Programme. https://www.who.int/teams/global-malaria-

programme/case-management/diagnosis/microscopy

Machado et al, (2016) Whole-Cell SYBR Green | Assay for Antimalarial Activity
Assessment. Ann Clin Med Microbio 2(1): 1010.

Johnson, et al, 2007; DOI: 10.1128/AAC.01607-06.

Ariey et al, 2014; DOI: 10.1038/nature12876

Witkowski et al, 2017; DOI: 10.1016/51473-3099(16)30415-7 Leang et al, 2015; DOI:
10.1128/AAC.00835-15

WHO Global database on antimalarial drug efficacy and resistance

(https://www.who.int/malaria/areas/drug_resistance/drug_efficacy_database/en/ ;
Last update: 24 January 2020).

WHO Drug resistance and response

( https://www.who.int/malaria/areas/drug_resistance/en/ ).

SOP - Ring-stage Survival Assays (RSA) to evaluate the in-vitro and ex-vivo susceptibility
of Plasmodium falciparum to artemisinins
(https://www.wwarn.org/sites/default/files/attachments/procedures/INV10-
Standard-Operating-Procedure-Ring-Stage-Survival-Assays-v1.2.pdf ).

SOP - Piperaquine Survival Assays (PSA) to evaluate the in-vitro and ex-vivo
susceptibility of Plasmodium falciparum to piperaquine
(https://www.wwarn.org/tools-resources/procedures/piperaquine-survival-assays-
psa-evaluate-vitro-and-ex-vivo-susceptibility ).

SOP - Quantitative PCR to assess P. falciparum plasmepsin 2 gene copy number v1.0 (
http://samara.needsolutions.fr/documents/site/sop_pfplasmepsin_vl_may2016_1 .p
df ). SOP - PCR-Sequencing for genotyping candidate P. falciparum artemisinin
resistance  SNPs PF3D7_1343700 Kelch protein propeller domain v1.0 (
http://samara.needsolutions.fr/documents/site/sop_sequencing_kelch_protein_prope
ller vl 2013.pdf).

Cirimotich CM, Dong Y, Garver LS, Sim S, Dimopoulos G 2010. Mosquito immune
defenses against Plasmodium infection. Developmental and comparative immunology,
34:387-95.

Sangare |, Dabire R, Yameogo B, Da DF, Michalakis Y, Cohuet A 2014. Stress dependent
infection cost of the human malaria agent Plasmodium falciparum on its natural vector
Anopheles coluzzii. Infection, genetics and evolution pii: $1567-1348(14)00128-2.
Yassine H, Osta MA 2010. Anopheles gambiae innate immunity. Cellular microbiology,
12:1-9.

Lamb TJ, Brown DE, Potocnik AJ, Langhorne J. (2006). Insights into the
immunopathogenesis of malaria using mouse models. Expert Rev Mol Med. 8:1-22.
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