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Exosomes from primary cells carry cell-specific surface

Introduction

proteins and differ in common exosome markers

Exosomes arereleased by a variety of cell types either constitutively
or in a stimulation-induced fashion. Depending on the originating
cell, exosomes are loaded with a specific set of proteins, lipids,
and nucleic acids. To investigate the origin, composition, and
function of exosomes in biological fluids (e. g. plasma), specific

markers are needed. We established a multiplex bead-based
platform consisting of capture and detection antibodies to analyze
the composition of exosome surface proteins in a given sample
by flow cytometry.

Surface proteins of exosomes from cultured primary cells were
investigated using the multiplex bead platform. Well-established
cell markers were detected on the respective secreted exosomes,
e.g., CD2, CD3, CD4, and CD8 on T cell exosomes, CD56 on NK cell
exosomes, and CD61 and CD42a on platelet exosomes. Exosome

and the membrane composition of the originating cells.
The common exosome markers CD9, CD63, and CD81 were not
equally distributed on the investigated populations. CD9 was
underrepresented on NK cell exosomes as well as CD81 on
platelet exosomes. In contrast, T cell exosomes seemed to

carry comparable amounts of CD9, CD63, and CD81 on their surface
(fig. 4).
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surface protein profiles can be used to draw conclusions on
their origin or to investigate differences between exosomes
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human melanoma tissues and melanoma cell lines, but not on
carcinoma cells*™®. In contrast, the epithelial cell adhesion molecule
(EpCAM) is broadly expressed on the basolateral surface of carcinomas,
but not on melanoma’. Consequently, MCSP could be detected on
exosomes derived from three primary melanoma cell lines, but
nardly on exosomes from the colon carcinoma cell line HT-29 (fig. 6).
_Likewise, EpCAM was detected on the colon carcinoma exosomes,
out barely on the three melanoma exosome preparations (fig. 6).

anti-CD63, and anti-CD81 beads. The highest signal intensities
were detected on anti-HLA class Il beads and anti-CD61 beads
(fig. 5). This suggests that HLA class ll-expressing cells, such as
antigen-presenting cells, and platelets were the main sources
of exosomes in peripheral blood.
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Figure 2: Analysis example showing (A) gating according
to bead size, (B) discrimination of differently labeled bead
populations, and (C) measurement of signal intensities of the
single bead populations.

Figure 1: Workflow of the multiplex bead platform. Isolated exosomes or cell culture supernatant were incubated overnight with up to 39 different bead types, each coupled to a different
capture antibody. The different bead types were labeled with one of two dyes or different proportions of both dyes, so that all bead types were distinguishable by flow cytometry. Exosomes
bound to the beads were detected with CD9-APC, CD63-APC, or CD81-APC antibodies or with a cocktail of these antibodies.

to the mean signal intensity of the beads coupled to the antibodies
detecting exosome markers, i.e., CD9, CD63, and CD8I.

One possibility of comparing signal intensities from different
exosome populations is the normalization of the median signal
intensities from the different capture antibody bead populations
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Figure 6: Normalized signal intensities of different capture antibody beads after incubation with 4 ug of exosomes from

Figure 5: Normalized signal intensities of different capture antibody beads after overnight incubation with 64 ug of plasma
melanoma or colon carcinoma cell lines and staining with a CD81-APC antibody.

exosomes from four donors (D1-D4) and staining with a cocktail of CD9-APC, CD63-APC, and CD81-APC antibodies for 1 h.

1 Signal intensities are specific and not impaired by the
number of beads or the composition of the bead set

the anti-CD63 beads (fig. 3A), demonstrating that exosome binding
to the beads was specific.

Signal intensities of the capture antibody beads were comparable
in an 8-plex and 34-plex format (fig. 3B), suggesting that the
composition of the bead set or the number of beads used did not
affect the signal intensities.

In order to verify the specificity of exosome binding to the capture
antibody beads, the beads were incubated with NK cell exosomes
alone orin combination with soluble mouse IgG1 as isotype control
or soluble CD63 antibody to block the binding to the anti-CD63
beads. In contrast to the isotype control, blocking with soluble
CD63 antibody specifically inhibited binding of the exosomes to

Conclusion & outlook

- The multiplex bead platform allows the specific detection of
exosome surface proteins and the assessment of their relative
abundance on exosomes from different sources.
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The relative abundance of epitopes on exosome surfaces varies
depending on the originating cell type and its status. A
comprehensive analysis of exosome surface protein composition
will enable the classification of exosome populations, e.q.,
according to their origin, and might give insight into their different
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tumor cell line-derived exosomes, namely MCSP on melanoma
exosomes and EpCAM on colon carcinoma exosomes.

Figure 3: (A) Median signal intensities after overnight incubation of capture antibody beads with 8 g of NK cell exosomes alone (four donors) or in combination with soluble mouse IgG1 isotype control or soluble CD63 antibody, followed by staining with a
CD81-APC antibody for 1 h. (B) Median signal intensities after overnight incubation of 8 ug of NK cell exosomes (from four donors, D1-D4) with eight (8-plex) or 34 (34-plex) different capture antibody beads and staining with a cocktail of CD9-APC, CD63-APC
and CD81-APC antibodies for 1 h. REA ctrl and mlgG1 indicate isotype control beads, i.e., beads linked to an antibody, which does not bind to exosomes.



