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New mutations in malaria parasite encourage
resistance against key preventive drug

December 31 2020

SEM of a mosquito (Anopheles stephensi) clearly showing the wing, proboscis,
antennae, abdomen and legs. Anopheles stephensi is one of the major vectors of
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urban malaria in India and some parts of Asia. Malaria is caused by parasites
(Plasmodium species) which enter the blood when infected mosquitoes feed.
Anopheles stephensi 1s commonly used in research as it can be easily reared and
maintained in the laboratory. Scanning electron micrograph; x 15; body length is
approximately 3.6 mm. Credit: Lauren Holden, Wellcome Collection (CC BY
4.0)

In the ongoing arms race between humans and the parasite that causes
malaria, Taane Clark and colleagues at the London School of Hygiene
and Tropical Medicine (LSHTM) report that new mutations that enhance
resistance to a drug used to prevent malaria in pregnant women and
children are already common in countries fighting the disease. The new
results are published December 31 in PLOS Genetics.

Malaria causes about 435,000 deaths each year, primarily in young
children in sub-Saharan Africa. Despite a long-term global response,
efforts to control the disease are hampered by the rise of drug-resistant
strains of the parasite species that cause malaria. Sulfadoxine-
pyrimethamine (SP), for example, was once a first-line anti-malaria
treatment, but now primarily is used to prevent infection in pregnant
women and children. Mutations in two genes in the parasite Plasmodium
falciparum offer resistance to SP, but recently, mutations related to
resistance were discovered in a third gene, pfgchl. To understand the
extent and spread of these new mutations, Clark and colleagues analyzed
genome sequences from 4,134 blood samples collected from 29
countries where malaria is endemic. They discovered at least ten
different versions of pfgchl, which occur in about one quarter of the
samples from Southeast Asia and in one third of the samples from
Africa, where strains carrying the mutations may be on the rise.

The growth in the number of malaria parasites with pfgchl mutations is
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concerning, because the mutations enhance resistance to SP and may
encourage the evolution of new resistant strains. As a result, their growth
may threaten efforts to use SP to prevent malaria in vulnerable groups.
With the identification of these pfgchl mutations through the new study,
however, scientists can monitor their presence in parasite populations, to
understand where SP can be used effectively, and where rates of drug-
resistance are already too high.

"We need to understand how these mutations work and monitor them as
part of malaria surveillance programs," says Clark.

Colin Sutherland, an author and co-Director of the LSHTM Malaria
Centre, says, "SP is an established drug for malaria prevention and
treatment in vulnerable groups such as pregnant women and children.
We may have underestimated its vulnerability to parasite resistance, as
these new data show."

More information: Turkiewicz A, Manko E, Sutherland CJ, Diez
Benavente E, Campino S, Clark TG (2020) Genetic diversity of the
Plasmodium falciparum GTP-cyclohydrolase 1, dihydrofolate reductase
and dihydropteroate synthetase genes reveals new insights into
sulfadoxine-pyrimethamine antimalarial drug resistance. PLoS Genet

16(12): €1009268. DOI: 10.1371/journal.pgen.1009268
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