Simplified visualization of extracellular vesicle preparations by silicon
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immunofluorescence was used to detect EV surface proteins, while comparisons to
nanoparticle tracking analysis were used for assessing EV concentration.
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the ability to visualize EVs when captured on-membrane by optical and electron in PBS, and were subsequently labeled with either a lipophilic dye (MemGlow 488) or an amine-reactive dye (CFSE). B) Samples

were then processed via the uSiM-EV and images analyzed via NIH Image)J and ComDet. Data are plotted as mean +/- SEM (n =
Figure 1: The EV Visualization Concept. A) Representative nanomembrane with EV-sized pores that capture individual fluorescent affinity-tagged EVs; 3). Note greater dynamic range for uSiM-EV vs. NTA and good agreement between two labeling methods in this preparation.
fluorescent (green) color indicates EVs positively labeled with affinity tags. B) Microfluidic device enabled by a silicon membrane for EV visualization Data shared by Samuel Walker and Dr. James McGrath, University of Rochester.

(“the uSiM-EV”), with two injection ports, center well, and bottom channel with imaging-compatible layer. C) EV samples can be easily loaded into the

uSiM-EV by pipet, where EVs are captured on an optically transparent membrane and unwanted species pass into the center well. D) Labeled EVs can be

imaged with epifluorescent microscopy and Image J used to count particles.

microscopy. We further compare nanoparticle tracking analysis to the pSiM-EV for
particle concentration determination.

Summary/Conclusion

The pSIM-EV offers ease of use for rapid EV visualization during separation and
concentration procedures. Future work will focus on expanding the variety and number
of EV preparations from different sources that are analyzed via the uSiM-EV procedure.
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" S electron microscopy (SEM) by removal of the bottom layer
and deposition of ~¥7 nm Au, then imaged via SEM. For
uSiM-EV with nanoporous membranes (50 nm cut-off, left),
45 nm diameter polystyrene beads stained with fluorescent
Nile Red were injected at a concentration of ~1x10"
beads/mL (40 plL injected = 4x10° beads on the membrane.
For uSiM-EV with microporous membranes (500 nm cut-off,
right), 830 nm diameter polystyrene beads stained with
fluorescent Jade Green were injected at a concentration of
~3x10° beads/mL (40 pL injected = 1x10° beads on the
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Figure 4: uSiM-EV Analysis of EVs Prepared by Dual Mode Chromatography. A) Human
plasma (0.5 mL) was applied to a column comprising 10 mL of Sepharose CL-4B
(size-exclusion) and 2 mL FractoGel-sulfate (ion-exchange; settled resin volumes with
CL-4B on top). Fractions were collected and analyzed by Western blotting for EV
markers (CD81, TSgl101), matrix factor (serum albumin), and intracellular proteins
(calnexin). EV containing fractions delineated with red. B) Column fractions were
further analyzed by NTA or by CFSE labeling and pSiM-EV loading for total particle
counts. Fraction 6 from the column was loaded onto a uSiM-EV with a 50 nm cut-off e
membrane after fluorescent labeling with CFSE (left). Imaged particles were counted . il . "
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with ComDet Plugin in Imagel (right). Each image shows 1% of the membrane, ~5300 ;
total particles counted.

SEM collection conducted at Integrated Nanosvstems Center (URnano) at the University of
Rochester

NTA data was collected using the NanoSight oystem in Thomas Gaborski’s laboratory at the
Rochester Institute of Technology

Figure 3: Immunolabeling Analysis by puSiM-EV. A) EVs from 0.5 mL of human plasma
were passed through a dual mode chromatography column (size-exclusion +
ion-exchange) to separate particles based on size and charge and remove positively
charged particles. Eluate was collected in 1 mL fractions and fraction 6 was stained with
CFSE and anti CD63, and loaded into a puSiM-EV containing an NPSN membrane with 50
nm pores. CFSE (cyan) and anti-CD63 (magenta) fluorescent micrographs are shown from
representative fields-of-view from across the uSiM-EV’s membrane. B) Particle counts are
rendered from Image) ComDet using 5 px max separation, 3 px/500 nm max particle size,
and 3 intensity threshold.
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