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Abstract

Over the past decade Nanoparticle Tracking Analysis (NTA) has emerged as a rapid,
essential characterization tool for Extracellular Vesicle and Exosome research
(Konoshenko et al., 2018, Giebel & Helmbrecht, 2017, Soo et al., 2012). In combination
with fluorescence detection (f-NTA) the reliable and robust technology enables the user
to identify dedicated Exosome populations as well as phenotyping Extracellular Vesicles
with specific biomarkers (Rahbari et al., 2019). Here we report a unique method to
identify platelet-derived Exosomes from plasma samples using specific fluorescently
labelled CD41 antibody and the Particle Metrix ZetaView® instrument.

Introduction

Exosomes are small sized
membrane surrounded Extra-
cellular Vesicles (EV). They were
first discovered in the maturing
mammalian reticulocytes (John-
stone et al., 1987). However, the
secretion of Exosomes has been
shown in almost all biological cells
(Raposo et al. 2013, Yanez-Mo et
al. 2015). Even in plants (Stanly et
al., 2016) and bacterial systems
(Deatherage & Cookson, 2012) the
existence of Exosomes has been
described. Among others, the
vesicles play an important role in

I. Maintaining the homeostasis
(Baixauli et al. 2014)

Il. Cell-to-cell communication
(Mathivanan et al. 2010)

I1l. Tumor metastasis
(Becker et al. 2016)

IV. Inflammatory processes
(Console et al. 2019)

V. other pathophysiological
activities
(Record et al. 2014).

Due to the important functions and the almost
ubiquitous presence of Extracellular Vesicles
they are currently investigated in many
laboratories  worldwide. Among  other
technologies like Western Blotting, Elisa or
Electron microscopy, Nanoparticle Tracking
Analysis (NTA) is a widely used and state-of-
the-art technology to characterize EVs (Rupert
et al., 2017). Unfortunately, the NTA scatter
technology alone is not powerful enough to
discriminate between different subsets of
Exosomes.

A new, fast and reliable method to specifically
stain and measure platelet-derived Exosomes
with fluorescently labelled CD41 antibody and
the Particle Metrix ZetaView® Instrument
(Meerbusch, Germany) is reported. The unique
scanning technology of the instrument
combines very short acquisition times of 0.5 to
1 seconds to limit fluorescence bleaching with
statistically relevant volumes to ensure reliable
data.
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Methods

9 ul of an MSC derived EVs or EVs from HCT116
cell line (HansaBioMed, Estonia) were
thoroughly mixed with 1 pug of a CD41-Alexa488
monoclonal antibody (Clone MEMO06, Thermo
Fisher, USA) and incubated for 2 hours at room
temperature in the dark. The staining mix was
then diluted 1:1.000 with particulate free 1 X
PBS (Thermo Fisher, USA) to accomplish a total
vesicle concentration of about 5.0 x 10’
particles/ml. The sample was measured for size
and concentration in scatter as well as in
fluorescence mode with a 488 nm excitation
laser on a Particle Metrix ZetaView QUATT®
and the ZetaView® software version 8.05.10
with anti-bleach technology (Particle Metrix,
Germany). The percentage of platelet derived,
CD41 positive Exosomes was calculated by
dividing the concentration in fluorescence
mode by the total particle count in scatter
mode.

Results & Conclusions

The well-established and widely used scatter
based NTA technology is unfortunately not
able to discriminate between different
subpopulations within a heterogeneous EV
sample. This challenging task needs more
specific technologies like the fluorescence-
based f-NTA (Rahbari et al., 2019, Weber et al.,
2019). Here we describe a fast and easy
technique to analyse platelet-derived
subpopulations within different EV samples
using a specific monoclonal CD41 antibody. The
stained samples were analysed for size and
concentration in scatter mode (total particle
count) as well as in fluorescence mode with a
blue excitation laser (A = 488 nm) and a green
emission filter set.
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Figure 1: Particle concentration of total particles (100%)
(grey) and CD41 positives derived from MSC (41,4%) and
HTC116 (0%).

The data clearly show that the MSC sample
contains about 41.4% CD41 positive platelet-
derived Exosomes whereas no CD41 positive
EVs could be detected in the preparation from
the HTC116 cell line (Figure 1). Simultaneously
performed size measurements showed that
the CD41 positive Exosomes have a
considerable smaller mean diameter (approx.
90 nm) than the total particles (114 nm) (Figure
2). Avery likely explanation for this discrepancy
is that bigger non-vesicular particles (e.g.
nanobubbles, salt principates or protein
aggregates) in the scatter measurement shift
the size distribution to a bigger size. The double
peak in the size distribution of the CD41
positive EVs derived from MSC cells (Figure 2,
green curve), however could not be explained
so far and needs further investigation.

Size distribution comparison between
total particles and CD41 positives from MSC and
HTC116 cell line
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Figure 2: Size distribution of an EV preparation from a HCT
cell line in scatter mode (gray) and stained with Cell
Mask© Deep Red (red).
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Taken together, these results show, that
fluorescent NTA (f-NTA) with the anti-CD41
antibody can detect platelet derived Exosomes
in a diverse EV preparation. Moreover, recently
published data with anti-Vimentin, anti-LAMP1
(Weber at al., 2019), anti-CD63 or anti-TSG101
(Rahbari et al., 2019) indicate a much broader
utility of f-NTA in EV subpopulation detection.
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