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Artemisinins are the cornerstone of anti-malarial drugs'. Emergence and spread of resistance to them' raises risk of wiping out recent gains achieved in
reducing worldwide malaria burden and threatens future malaria control and elimination on a global level. Genome-wide association studies (GWAS)
have revealed parasite genetic loci associated with artemisinin resistance™. However, there is no consensus on biochemical targets of artemisinin. Whether
and how these targets interact with genes identified by GWAS, remains unknown. Here we provide biochemical and cellular evidence that artemisinins are
potent inhibitors of Plasmodium falciparum phosphatidylinositol-3-kinase (PfPI3K), revealing an unexpedted mechanism of action. In resistant clinical
strains, increased PfP13K was associated with the C580Y mutation in P. falciparum Kelchl3 (PfKelch13), a primary marker of artemisinin resistance.
Polyubiquitination of PfP13K and its binding to PfKelch13 were reduced by the PfKelch13 mutation, which limited proteolysis of PfPI3K and thus increased
levels of the kinase, as well as its lipid product phosphatidylinositol-3-phosphate (PI13P). We find PI3P levels to be predictive of artemisinin resistance in
both clinical and encgineered laboratory parasites as well as across non-isogenic strains. Elevated PI3P induced artemisinin resistance in absence of
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Background: Artemisinin-based combination therapies are the recommended first-line treatments of falciparum malaria in all countries with endemic
disease. There are recent concerns that the efficacy of such therapies has declined on the Thai-Cambodian border, historically a site of emerging 3 3
antimalarial-drug resistance. 2| EeETE
Methods: In two open-label, randomized trials, we compared the efficacies of two treatments for uncomplicate iparum malaria in Pailin, western EFEXCR

Cambodia, and Wang Pha, northwestern Thailand: oral artesunate given at a dose of 2 mg per kilogram of body weight per r 7 days, and artesunate

given at a dose of 4 mg per kilogram per day, for 3 days, followed by mefloguine at two doses totaling 25 mg per kilogram. We assesse

s 73 L

Plasmodium falciparum susceptibility, artesunate pharmacaokinetics, and molecular markers of resistance. 5‘& lfj-’: ?ﬁﬁg T ﬁ*FjZ Fﬁkj( =
c =4 A b A
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Pailin and 48 hours (interquartile range, 36 to 66) in Wang Pha (P<0.001). Recrudescence confirmed by means of polymerase-chain-reaction assay occurred

Results: We studied 40 patients in each of the two locations. The overall median parasite clearance times were 84 hours (interquartile range, §

and computational study of novel triazolo

in 6 of 20 patients (30%)] receiving artesunate monotherapy and 1 of 20 (5%) receiving artesunate-mefloquine therapy in Pailin, as compared with 2 of 20 [4,3-a]pyrazin analogues.
(10%) and 1 of 20 (5%), respectively, in Wang Pha (P=0.31). These markedly different parasitologic responses were not explained by differences in age, ?;:;;g;w' OF MOLECULAR STRUCTURE

artesunate or dihydroartemisinin pharmacokinetics, results of isotopic in vitro sensitivity tests, or putative molecular correlates of P. falciparum drug 4
Ocan, Moses; Akena, Dicken S?thya,
sam; &

resistance (mutations or amplifications of the gene encoding a multldrug resistance protem [PMDR1] or mutations in the gene encoding sarco-endoplasmic
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Defensins are a group of small cationic and cysteine-rich peptides that are important components of the innate immune system. However, studies on

defensins in teleosts are very limited, particularly studies on defensin functions through in vivo assays. In this study, we cloned and identified one beta-

defensin (TroBD) the golden pompano, Trachinotus ovatus, and analyzed the functions of TroBD in both in vivo and in vitro assays. TroBD is composed of ma: Web of Science ;F
63 amino acids and shares high sequence identities (27.27-98.41%) with known beta-defensins of other teleosts. The protein has a signature motif of six
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conserved cysteine residues within the mature peptide. The expression of TroBD was most abundant in the head kidney and spleen and was significantly

upregulated following infection by Vibrio harveyi and viral nervous necrosis virus (VNNV). Purified recombinant TroBD {rTroBD) inhibited the growth of . 1 3 1 3

harveyi, and its antimicrobial activity was influenced by salt concentration. TroBD was found to have a chemotactic effect on macrophages in vitro. The

results of an in vivo study demonstrated that TroBD overexpression/knockdown in T. ovatus significantly reduced/increased bacterial colonization or viral BiF0F 2013 Eg’z“
A

copy numbers in tissues. Taken together, these results indicate that TroBD plays a sienificant role in both antibacterial and antiviral immunity and provide
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