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Extracellular vesicles and
super-resolution microscopy

Visualize extracellular vesicles —
see them in cells or in solution

CHALLENGES IN VISUALIZING EXTRACELLULAR
VESICLES

Lyden et al 2015

FIGURE 1


https://doi.org/10.1038/nature15756
https://oni.bio/visualizing-extracellular-vesicles
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SUPER-RESOLUTION FOR EXTRACELLULAR VESICLE
CHARACTERIZATION

Super-resolution microscopy surpasses the resolution barrier
of conventional light microscopes and enables detection

and quantification of single proteins and nucleic acids at the
sub-vesicular level. Furthermore, the structural composition of
vesicle membranes can be reconstructed with single-molecule
localization microscopy (SMLM) reaching 20 nm resolution
and can be used to identify the specific biomolecules involved
in EV signalling and targeting.

The application of super-resolution imaging techniques has
high value in identifying and visualizing sub-populations of
EVs and may additionally provide important information info
the role EVs play in disease progression.

TRACKING EXTRACELLULAR VESICLES MOVEMENTS IN
LIVE CELLS

When extracellular vesicles reach their target cells, they bind
to the plasma membrane where they are either internalized or
release their contents into the cytoplasm via membrane fusion,
a process that is poorly understood.

Advanced fluorescence microscopy allows detection of
single EVs in real-time, tracking their interaction and uptake
within living cells, as well as visualizing their movements post-
internalization. Read our Case study for more information.

Size and Count with Particle
Tracking

In addition to imaging EV dynamics within live cells, single-
molecule fluorescence microscopy can be used to follow

the trajectories of fluorescently labeled vesicles in solution
through a technique commonly known as nanoparticle
tracking analysis (NTA); a tracking based analysis of the
brownian motion of single particles. NTA calculates the rate
of particle movement, known as the diffusion coefficient, and
from here estimates the size of the nanoparticles. As NTA
analysis detects single particles, it is also useful in measuring
the concentration of particles in a solution. These features of
NTA provide quantitative information on the properties of EVs
in solution, namely size and concentration, which explains the
wide adoption of NTA in the Extracellular Vesicle research

community.

EVs in solution

Laser beam —=

FIGURE 2



https://oni.bio/techniques
https://oni.bio/tracking-extracellular-vesicles
https://oni.bio/ev
https://oni.bio/ev#chapter2
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ADVANTAGES OF SINGLE-MOLECULE FLUORESCENCE
FOR NTA-STYLE CHARACTERIZATION

FIGURE 3



https://oni.bio/ev#chapter2
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FIGURE 4

Size, count, image... understand

MEASURE AND FOLLOW

imaging modes.


https://oni.bio/visualizing-extracellular-vesicles
https://oni.bio/techniques#illumination
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CHARACTERIZE VESICLE NANOIMAGING

A robust way to characterize EVs is to apply two completely The Nanoimager is one of the most sensitive microscopes
orthogonal techniques in the same instrument. dSTORM is available due fo its unique closed-form design. It is ideal for
a method for imaging fluorescently labeled molecules with researchers in the extracellular vesicles field as it comes with
20nm resolution (figure 4). This means that dSSTORM can tailored analysis for sizing and concentration measurements,
report on the markers present on single vesicles (such as and it supports super-resolution microscopy as well as live-
protein or RNA content), as well as their distribution on the cell imaging in the most accessible format ever designed.
vesicle relative to one another. Importantly, this also means Using this platform, EV populations can be characterized by
that dSTORM can be used to directly infer the size of vesicles orthogonal methods and subsequently imaged to measure
on a glass surface by imaging them, in the same way that their inferaction and uptake in cells. Up to four molecular
electron microscopy has been used in the past. species can be measured in the same sample using different

: o . fluorescent markers.
In a single-molecule super-resolution microscope, the size

inferred by super-resolution imaging can then be directly
compared with the tracking-based measurements of size taken
from the same population of vesicles diffusing in solution, as
explained above.

ABOUT US

We believe our future depends on cutting edge scientific discovery.

Our mission is to positively impact people’s lives by enabling innovation across life sciences,
medicine and beyond, so that we support those who seek answers to some of the world’s
biggest problems.

ONl is focused on removing barriers to make science more effective, accessible, affordable.
We are creating the ultimate science ecosystem that could one day be used by anyone,
anywhere from the research bench to your doctor’s office.
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