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Exosomes represent a subpopulation of extracellular vesicles that are
released from cells upon fusion of specialised endosomes with the cell
surface. These extracelluar vesicles have been implied in several
physiological and pathological processes, including immune presentation,
cell migration, cancer metastasis and in the spread of proteins associated
with neurodegeneration. However, our understanding of how exosomes
function at a fundamental level is still very much in its infancy. We have
recently shown that exosomes can act locally, by tethering to the cell
surface by a protein called tetherin, suggesting that exosomes act in local
presentation in addition to long-range interactions.
We have recently shown exosomes to undergo physical tethering to the
outer surface of cells. Exosomes are formed as intralumenal vesicles
(ILVs) within multivesicular bodies (MVBs), and only become termed
‘exosomes’ when the MVB fuses with the cell surface, liberating the
ILVs/exosomes to the extracelluar environment. Exosome have been
reported to transfer a huge variety of proteins, and they are reported to
play a role in the spread of several disease-associated proteins, including
beta amyloid and alpha synuclein. Our recent discovery that exosomes can
undergo plasma membrane tethering raises the possibility that exosomes
also act in local interactions in addition to more long-range roles.
Within cells multiple populations of MVBs exist, and within these,
different ILV sub populations exist which are generated using distinct
molecular machineries. But which population of MVB or ILV traffics
tetherin is unknown. Using a combination of biochemical, molecular and
immuno-electron microscopy techniques, we will characterise how
tetherin is trafficked, and to which population of MVBs/ILVs, in order to
understand which cargos are likely to undergo exosome tethering, and
better understand what roles tethered exosome play in cells.
Which populations of exosome are tethered, and what happens to cells
upon loss of tetherin? Using CRISPR/Cas9 we will generate tetherin
knockout cell lines, and by cell surface and exosome-enriched preparation
proteomics we will identify cargos which are found on tethered exosomes
in different cell types. Exosomes are readily released from various immune
cell types, including antigen presenting cells, and we will assess how
tetherin contributes to the presentation of antigen and the presentation
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of co-stimulators molecules. Does loss of, or overexpression of tetherin
alter the behaviour of these cells?
Which molecules allows exosomes to exit cells, and which molecules allow
exosome to enter a new ones? Numerous functions have been attributed
to exosomes, yet how these vesicles exit the host cell, and what allows
them to fuse with the recipient cell remain open questions. We will
perform a screen to identify the molecules involved in exosome egress
from cells, and uptake to other cells, and using a combination of
biochemistry, flow cytometry and microscopy techniques identify where
these molecules are acting within exosome transfer.
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