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Introduction to the EV Field

All living cells produce extracellular vesicles (EVs), which are nano-sized
compartments. They are considered as a pivotal part of the intercellular environment
and act as important players in cell-to-cell communication. The fact, that EVs are
involved in the development and progression of several diseases, has formed the
basis for the use of EV analyses in a clinical setting and envisions a great potential for
using EVs as disease-related biomarkers.

EVs are a heterogeneous population of membrane-enclosed vesicles that can be
divided info a number of subpopulations based on specific characteristics such as
size, biogenesis, cellular origin, protein composition, and biological function. The two
major subtypes of EVs are exosomes and microvesicles.

Advantages of the EV Array

The research field of EVs has shown a great demand for commercially available
technologies to analyze EVs for biomarkers. Currently, extensive and time consuming
(> 24 hours) purification procedures is needed prior to analysis of single markers. No
other existing technology phenotypes EVs in a multiplexed manner using unpurified
material.

The EV Array consumes only 10 — 100 uL sample, whereas purification procedures use
several milliliters. The EV Array is performed in multi-well cassettes in a high-throughput
manner (up to 21 samples per slide) but is still easy to handle in a laboratory.

The EV Array has been tested and optimized for various body fluids:

Body Fluid Optimal Volume Body Fluid Optimal Volume
Plasma 10 pL Ascites 10-20 pL
Urine S0 pL Bone Marrow 10 pL
Saliva 100 pL Bronchoalveolar Fluid 50 pL
Synovial Fluid 50 pL Cell Supernatant 100 pL
Cerebrospinal Fluid 50 pL

The use of microarray as a platform with spots of 1 nL volumes minimizes the cost of
the EV Array as only small amounts of antibodies are needed.
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lllustration: Principle of the Extracellular Vesicle Array (EV Arra
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Step 1: The EV Array is composed of different capture antibodies printed in triplicates
on a microarray slide.

Step 2: 10-100 uL plasma or other body fluids (urine, saliva, BALF, etc.) are applied in
a 96-well setup and incubated 2 hours to overnight.

Step 3: The EVs are detected with a cocktail of biotinylated antibodies.

Step 4/5: The presence and thereby phenotype of EVs is visualized after incubation
with Cyb-labeled Streptavidin using a fluorescence scanner.

lllustration: The EV Array in Practice

A Glassslide printed B High-throughput format C  Procedure includes preanalytical
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A. Barcoded microarray glass slides (7.5 x 2.5cm) printed in a 21-well setup.

B. Printed slides are placed in multiwell-cassettes for either one glass slide (up to
21 samples) or four glass slides (up to 84 samples).

C. The procedure is validated by a quality control using the integrated camera
of the sciFLEXARRAYER S12.

D. Scanning after capture and detection of EVs can be performed on a normal
laboratory fluorescence scanner or on a specialized microarray scanner for
maximum sensitivity.
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Summary & Conclusion

The research field and interest in EVs have increased tremendously during the past 5
years. This research field has shown a great demand for available technologies to
anayze EVs for biomarkers. No other existing technology phenotypes EVs in a
multiplexed manner using unpurified material.
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