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Abstract:

Many arthropod-borne pathogens are positive-sense RNA viruses. Such viruses replicate their RNA on
remodelled cytoplasmic membranes, in membrane-bound viral replication organelles. These
replication organelles frequently take the shape of a 50-100 nm, stable membrane bud housing viral
enzymes and template RNA. Here, I present our cryo-electron tomography studies of replication
organelles from two arthropod-borne virus types - alphaviruses and flaviviruses - with a focus on their
macromolecular architecture and biophysical principles of their biogenesis. Alphaviruses, which hijack
the plasma membrane to generate replication organelles, gather all the enzymatic activities necessary
for genome replication in a 2 MDa protein complex located at the membrane bud neck. This complex
further serves to constrain the bud neck, and the membrane budding then relies on the pressure
generated from dsRNA polymerisation. This is thus a unique case of polymerase-mediated membrane
remodelling. Flaviviruses generate replication organelles on a remodelled ER membrane using very
different proteins from alphaviruses. They remodel the replication organelle membrane by a
mechanism that relies both on a membrane coat, and on intraluminal pressure from viral dsSRNA. In
addition, I discuss the close coupling between flavivirus genome replication, virion budding and virion
maturation.



