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Asexual blood-stage malaria parasites must produce sexual progeny to infect mosquitoes. It is important
to understand the scope and causes of intraspecific variation in sexual commitment rates, particularly
for the major human parasite P. falciparum. First, two alternative assay methods of measuring sexual
commitment were compared to test a genetically modified P. falciparum line with elevated commitment
rates inducible by overexpression of GDV1. The methods yielded correlated measurements with higher
sensitivity and precision being achieved by one employing detection of the early gametocyte differen-
tiation marker Pfs16. Thus, this was used to survey a diverse range of parasite lines and test each in
multiple biological replicate assays in a serum-free medium supplemented with Albumax. There were
differences among six recent clinical isolates from Ghana in their mean rates of sexual commitment
per cycle, ranging from 3.3% to 12.2%. Among 13 diverse long-term laboratory-adapted lines, mean
sexual commitment rates for most ranged from 4.7% to 13.4%, a few had lower rates with means from
0.3 to 1.6%, and one with a nonfunctional ap2-g gene always showed zero commitment. Among a sub-
set of lines tested for the effects of exogenous choline to suppress commitment, there were significant
differences. As expected, there was no effect in a line that had lost the gdv1 gene and that had gen-
erally low commitment, whereas the others showed quantitatively variable but significant responses to
choline, suggesting potential trait variation. The results indicated the value of performing multiple repli-
cate assays for understanding the variation of this key reproductive trait that likely affects transmission.
IMPORTANCE Only sexual-stage malaria parasites are transmitted from human blood to mosquitoes.
Thus, it is vital to understand variations in sexual commitment rates because these may be modifiable or
susceptible to blocking. Two different methods of commitment rate measurement were first compared,
demonstrating higher sensitivity and precision by the detection of an early differentiation marker, which
was subsequently used to survey diverse lines. Clinical isolates from Ghana showed significant varia-
tion in mean per-cycle commitment rates and variation among biological replicates. Laboratory-adapted
lines of diverse origins had a wider range with most being within the range observed for the clinical iso-
lates, while a minority consistently had lower or zero rates. There was quantitative variation in the effects
when adding choline to suppress commitment, indicating differing responsiveness of parasites to this
environmental modification. Performing multiple assay replicates and comparisons of diverse isolates
was important to understand this trait and its potential effects on transmission.
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