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Abstract: Extracellular vesicles, including small extracellular vesicles
(sEV), such as “exosomes” have been found to play a central role in
intercellular communication. Recently, sEVs have attracted more attention
as their critical functions in a variety of diseases, including infectious
diseases, has become better understood. However, there are still
significant gaps in our knowledge regarding how sV derived from an
infectious origin (EXi) can alter host immunity. In particular, much remains
to be elucidated for innate immune regulation of EXi during infection with
cytoplasmic RNA viruses such as SARS-CoV-2 or Rift Valley fever virus
(RVFV), which is a Category A priority pathogen. Using our model of RVFV
infection, our laboratory previously showed that EXi induce interferon beta
(IFN-B) in naive recipient cells through activation of RIG-I, ultimately
leading to autophagy to protect the cells against infection. Also, based on
the findings, it was hypothesized that viral RNA genome pieces that are
packaged into EXi are responsible for RIG-I activation. In support of this,
subsequent work in our laboratory showed that RNA purified from EXi-
RVFV induces IFN-B in naive recipient cells through RIG-I activation. In
this work, we have begun characterizing the viral RNA genome pieces that
are incorporated into the EXi, with the ultimate goal of identifying the
species that lead to IFN-B activation. As part of this effort, RNAseq
analysis of the EXi-associated RNA was performed and the short viral RNA
genome sequences that are present were identified by software analysis of
the RNAseq data. To verify the presence of these viral RNA sequences,
we have designed and validated the specificity of various primer pairs,
focusing initially on the sequences corresponding to the L genome segment
of RVFV. In addition, we have shown that in vitro transcribed L segment by
itself is capable of giving robust IFN-B activation and begun producing
truncated versions of the L segment by in vitro transcription (IVT) to
analyze for the ability to induce IFN-B. Collectively, our data provide further
support of our model that short viral RNA genome species within EXi-RVFV
activate innate immune response against RVFV in local and distal naive
cells and set the stage for identification of these species in future studies.
These findings provide deeper insights into the exact mechanisms of how
SEVs produce a protective response against RVFV, helping to form a basis
for devising novel and effective countermeasures in the future.

Hit#

20f2



