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Abstract: Resistance to front-line antimalarials is a major impediment to malaria control and elimination efforts. The Ring-Stage Survival Assay (RSA) is an invaluable tool for assessing parasite resistance to artemisinin, the key component drug of Artemisinin-based
Combination Therapies used for malaria treatment worldwide. Variation in the composition of the hypoxic gas mixture used for culturing parasites can profoundly impact their growth rate and Dihydroartemisinin (DHA) susceptibility as measured by RSA. This study was
designed to evaluate the extent to which RSA read-outs differ between parasites cultured in a commercial hypoxic gas mixture (6% CO,, §% O,, 90% N,) versus candle jar gas (3% CO,, 17-18% O,, 79-80% N,) commonly used in resource-constrained settings. Artemisinin-
resistant and susceptible parasites used in this study are available from NIAID’s BEI Resources program (htips.//www.beiresources.orq). These include (i) MRA-1315, an ART-resistant parasite bearing the C580Y K13 mutation; (ii) MRA-1254, an ART-sensitive line reverse-
engineered to bear the wild type cysteine (C) residue at K13 codon 580; (iii) MRA-1317, an ART-resistant clone with the R639T K13 mutation; and (iv) MRA-1252, an ART-sensitive line featuring a reversion from the mutant tyrosine (T) to the wild type arginine (R) at K13
codon 539. Briefly, each parasite line was exposed to a pharmacologically relevant DHA dose (700nM for 6hrs) under the two different gas treatments. Following drug wash, parasites were allowed to proliferate in drug-free media. Parasite survival was determined by
microscopic examination and counting of viable parasites in drug-treated wells versus control wells. A survival rate of 2 10% indicated DHA resistance. Parasites cultured in candle jars exhibited significantly reduced survival rates and impaired growth compared to those
grown in commercial gas. These results have important implications for artemisinin resistance surveillance and comparing RSA readouts between studies.
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