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Mechanism that Limits the Reovirus
to Vasculatures in Plant
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Most plant reoviruses are limited within vasculatures but
the mechanism has remained unknown for more than half
a century. Southern rice black streaked dwarf virus
(SRBSDV; Fijivirus, Reoviridae) causes phloem-derived
tumors. Its virions, genomes, and proteins accumulation
are used as a model to explore how its host plant limits the
virus in its phloem. The virus-induced tumors are highly
organized. We discovered a novel intercellular gateways,
tentatively described as Flexible (FL) Gateways which is a
special region that consisted of exclusively sieve elements
(SEs) without the usual companion cells. High throughput
volume electron microscopy revealed that only sieve plate
pores and flexible gateways rather than plasmodesmata
(PD) have a sufficiently large size exclusion limit (SEL) to
accommodate virions and potentially serve as pathways of
virion movement. The large SEL gateways are enriched
within the proliferated SE layers of tumors. The lack of such
connections out of the SE-enriched regions of tumors
defined a size-dependent physical barrier to high flux
transportation of virions. A working model is proposed to
demonstrate the mechanism underlying limitation of virus
within vasculatures in plant.
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