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Foamy viruses synthesize the Pol precursor protein
from a specific transcript. Thus, in contrast to orthore-
troviruses, e.g. human immunodeficiency virus, no
Gag-Pol precursor protein is synthesized. Foamy viral
Pol is processed into a mature protease-reverse tran-
scriptase fusion protein (PR-RT) and the integrase. To
avoid premature processing of the Gag and Pol precur-
sors the activity of the protease domain needs to be
inhibited before virus assembly. We have demonstrated
recently that an independent foamy virus protease
domain as well as the PR-RT fusion protein are mono-
mers lacking protease activity. We thus postulated pro-
tease activation through induction of dimerization by
an additional factor. Here, we identify a specific pro-
tease activating RNA motif (PARM) located in the pol
region of viral RNA which stimulates foamy virus pro-
tease activity in vitro and in vivo, revealing a novel and
unique mechanism of retroviral protease activation.
This mechanism is strikingly different to that of
orthoretroviruses, where the protease can be activated
even in the absence of viral RNA during the assembly
of virus-like particles. Although it has been shown that
the integrase domain is important for Pol uptake, acti-
vation of the foamy virus protease is integrase inde-
pendent. We show that only RNAs containing the
PARM result in significant activation of the protease.
DNA harboring the PARM is not capable of protease
activation. Structure determination of the PARM by
selective 2 ’ hydroxyl acylation analyzed by primer
extension (SHAPE) revealed a distinct RNA folding,
important for protease activation and thus virus
maturation.
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