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Developmental transition of Plasmodium
sporozoites into liver-stage forms is regulated by
the RNA binding protein Pumilio 2
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Developmental and cell fate decisions in many organ-
isms are frequently made on a post-transcriptional level
that involves RNA binding proteins and mechanisms of
translational repression and regulation of translation of
key mRNAs. In the unicellular eukaryote Plasmodium,
one of the most dramatic life-cycle dependent changes
in cell morphology and function occurs during transmis-
sion from the mosquito to the human host. In the mos-
quito salivary glands Plasmodium sporozoites remain
slender, motile and infectious for several days/weeks. At
this stage, Plasmodium parasites are on stand-by, await-
ing injection onto the mammalian host. Immedietaly
fter transmission and liver cell invasion, a remarkable
differentiation process is initiated. During this process,
each parasite rapidly transforms into a round, stationary
exo-erythrocytic form (EEF) that expands into thousands
of infectious merozoites to be released into the blood
stream. Here we reveal a Plasmodium homolog of the
RNA binding protein Pumilio as a key regulator of the
sporozoite to EEF transition. In the absence of Pumilio-
2 (Puf2), Plasmodium berghei sporozoites initiate early
stage EEF development inside mosquito salivary glands,
in the absence of the appropriate environmental cues.
Mutant salivary gland sporozoites present reduced moti-
lity but also significantly reduced ability to invade and
infect their mammalian host cells, both in vitro and in
vivo. Global expression profiling confirmed that trans-
genic parasites exhibit genome-wide transcriptional
adaptations that are typical for Plasmodium intra-hepa-
tic development. Our data, demonstrates that Puf2 is a
key player in the developmental control involved in the

transition between sporozoite and EEF, implying that
transformation of salivary gland-resident sporozoites
into early liver stage parasites is in fact prevented by a
post-translational mechanism.
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