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LETTER

REPLY TO VELAVAN ET AL.:

Polymorphismsofpfcoronin innaturalpopulations:
Implications for functional significance
Aabha I. Sharmaa, Allison R. Demasa, Daniel L. Hartla,b, and Dyann F. Wirtha,c,1

Velavan et al. (1) describe work that they have carried
out based on our recent PNAS publication, “Muta-
tions in Plasmodium falciparum actin-binding protein
coronin confer reduced artemisinin susceptibility” (2).
Among 297 patient samples from 4 countries in Africa,
they found 12 polymorphic amino acid sites in PfCoronin,
7 observed only among 48 parasites from the Congo
(1). These findings are consistent with results reported
in the Pf3k database (https://www.malariagen.net/
projects/p-falciparum-communityproject), which we
referenced in our original publication. The amino acid
replacements of PfCoronin that we found to be associ-
ated with artemisinin resistance after long-term in vitro
selection (G50E, R100K, and E107V) have not yet been
found in samples from Africa or elsewhere (2). These
findings are reminiscent of those for PfKelch13, in
which the M476I mutation discovered in the laboratory
by in vitro selection was not initially found among
artemisinin-resistant clinical isolates (3).

Widespread amino acid polymorphisms at other
sites in PfCoronin have been reported in Africa and
elsewhere (https://www.malariagen.net/projects/p-
falciparum-communityproject), including sites in the
WD40 domain (S183G, T251A, and A263S, among
others) as well as in the non-WD40 domain (V424I,
E450K, A457V, and E519K, among others). The mu-
tations mentioned by Velavan et al. (1) in their Letter
include those previously observed; some mutations

reported from the Congolese samples may be unique,
but they are supported by a small number of reads
and would require further validation.

It is reassuring that the polymorphisms reported by
Velavan et al. (1) do not confer clinical resistance to
artemisinin combination therapy. However, the stan-
dard measure for reduced artemisinin susceptibility is
either to conduct controlled clinical trials with artemisinin
treatment alone and monitor in vivo parasite clear-
ance (4–7) or to perform ring-stage survival assay
in vitro and measure parasite survival (3, 8). Given that
the findings reported by Velavan et al. (1) are with
artemisinin combination therapy, it may be premature
to dismiss the potential that PfCoronin polymorphisms
contribute to artemisinin resistance.

It is also worth noting that there are important
differences in the allele-frequency spectrum of poly-
morphisms in different functional domains of PfCoronin.
In particular, the allele-frequency spectrum of poly-
morphisms in the non-WD40 domain tends to be
much more evenly distributed across populations
than those in the WD40 domain (https://www.malariagen.
net/projects/p-falciparum-communityproject). The 3-
dimensional β-propeller structure of the WD40 domain
and its biological role in coordinating multiprotein
complex assemblies suggest that the unusual allele-
frequency spectrum of the WD40 polymorphisms
may be functionally significant.
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