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ABSTRACT
Exosomes are nano-sized vesicles originating from the multivesicular bodies of cells, and are
released into the extracellular environment. Exosome contain functional proteins, lipids and
RNA species, which can be shuttled between cells. Exosomes derived from in vitro cultures
have been widely investigated, while less is known about in vivo exosomes. The aims of this
thesis therefore were; to increase the understanding of the RNA and protein cargo of body
fluid exosomes and to characterise the cargo of different exosome populations.
Exosomes from saliva, plasma, breast milk and nasal lavage were characterised with electron
microscopy, flow cytometry and Western blot and were shown to contain RNA with the
typical size distribution for exosomes. Primary macrophages could internalise exosomes
isolated from breast milk and saliva. Our results argue that RNA-containing exosomes are
frequently secreted in vivo, can be taken up by human cells, and may potentially be
transferred from mother to infant.
Proteomic analysis showed that the application of exclusion lists during LC-MS/MS analysis
resulted in a more thorough exploration of the protein content of exosomes, with this
approach identifying over 600 proteins from nasal exosomes. Several of these proteins were
associated with immune-related functions, which could argue that exosomes can participate in
cell signalling as part of the nasal immune response. Furthermore, a quantitative analysis
showed that the expression of several proteins was altered in nasal exosomes from subjects
with respiratory diseases compared to healthy controls.
The RNA profiles of human mast cell line, HMC-1, exosomes differed when exosomes were
isolated with a 0.2 µm filtration step or without. Furthermore, the presence of two types of
exosomes was established in the conditional media from HMC-1 cells. These vesicles were of
similar size, but with different densities and extensively different protein and RNA content.
These findings could explain some of the differences observed in RNA profiles in previously
published exosome studies.
It can be concluded that RNA-containing exosomes are present in vivo under healthy
condition in humans and the nasal exosomal proteome is associated with immune-related
functions, which is altered during inflammation. Methodological conclusions were that
exclusion lists can be used to improve exosomal proteomic studies and the elimination of the
filtration step during exosome isolation affects the RNA profile of the isolated exosome
enriched fraction. The existence of distinct subpopulations of exosomes was demonstrated,
each with different RNA and protein cargo, highlighting the diversity of exosomes and the
need for further investigations.
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