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0 Abstract C. Super-resolution microscopy evaluates unbiased EV recovery and unchanged EV properties

a Recovery of high- and low-abundance populations of plasma EVs

Extracellular vesicles (EVs) are secreted by most cells into the extracellular space, eventually passing into circulation. This makes plasma an Principle and protocol at a glance A. Variability of endogenous EV recovery is attributed to inherent differences in samples
ideal biofluid for obtaining EVs, though this matrix presents challenges, including efficient isolation of high-purity EVs. While various EV » Direct stochastic optical reconstruction microscopy (ASTORM) relies on the stochastic switching between a fluorescent “on” state and a
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with accurate EV detection and quantification in low-volume biofluid samples. We developed a high-throughput and scalable method to isolate below the diffraction limit. of dilution-corrected EV ECL signal in plasma pre- :
EVs from plasma samples as small as 20uL in 96-well plate format, using a mixed-mode chromatography (MMC) resin with nominal molecular * Recombinant EVs expressing CD63-GFP fusion were spiked into biofluids to assess recovery. EVs from spiked samples before and after purification measured at 1:24 sample dilution, and " "z
weight cutoff (MWCO) of 400kDa (Captocore 400). The method, expected to remove soluble proteins below the MWCO, was performed in purification were captured on a glass surface using anti-CD81 antibodies and stained with anti-CD63-AF647. dSTORM imaging was used to post-purification at 1:6 sample dilution. 2\;100 2\;100 ‘
triplicate on 32 double-spun K2EDTA plasma samples. Soluble protein removal was evaluated concomitantly with EV recovery. Total protein localize clusters of individual AF647 molecules and identify CD81*CD63* EVs. GFP is non-switching so individual molecules cannot be resolved . Recovery of six high-abundance EV 2 & 2 & ‘
removal averaged 98.5% while albumin removal averaged 99.9%. Similarly, over 99.9% of 1gG was depleted. IgM, which has a molecular but the centroid of each cluster of CD63-GFP molecules can be localized with sufficient precision to easily distinguish the spiked recombinant populations for 32 plasma samples (each with 3 : 60 ‘ .- 60
weight greater than 400kDa was also evaluated, with removal averaging 56.8%. Intact EVs were measured before and after plasma EVs (GFP*) from endogenous EVs (GFP-) in the sample. technical replicates of purification) averaged G % c @
purification with electrochemiluminescence (ECL) immunoassays, and the recovery of six endogenous plasma EV populations averaged 60%. Samples tested 57%. (A) EV recovery is consistent across g ’ : g
EV recovery was confirmed by measuring fluorescent recombinant EVs spiked into plasma before purification using both super-resolution phenotypes but varies between samples (B). < 2] ¢ ' 2 20
microscopy and nanoparticle tracking analysis. Comparison of EV quantification by sandwich immunoassay before and after purification » 32 commercially sourced plasma samples from healthy donors were collected in K2EDTA tubes and double spun immediately after _ _ o o
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all samples, with the highest source of variability attributed to the heterogeneity of the plasma samples, including initial LDL cholesterol +  Expi293 cell line was used to evaluate the purification performance as well as to evaluate EV recovery of fluorescent EVs (transfected with for_ _16 , plaslmla samples  using . a pool of B Average Recovery acm: D Average Recove :cmss
concentration. The high-throughput nature of the method was demonstrated by processing 500 plasma samples in one day. We also adapted CD63-GFP). In each case, conditioned medium was collected and EVs were purified using 750 kDa tangential flow filtration (TFF). purification triplicates averaged 43% (C), and ", High-abundant EV populations . Low-abundant EV populations
it to purify EV's from cell culture media and cerebrospinal fluid with similar performance. . i . .. was more variable between samples than high 0. o
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« Two dilutions of TFF-purified EVs from a cell line were tested for EV purification after spikinga ~ ,, Protein Removal vs. EV Recovery 5 ;z ; ;ﬂ'; + %f + # . 5 ;Z } )
Methods range of 0-160 mg/mL of bovine serum albumin (BSA) to span the range of total protein in relevant . g o3’ L - + £ ;m ] + ! +
sample types. Total protein removal was assessed with BCA assay'!, and EV recovery was % {100 E . To investigate differences in samoles % 40 + # " L % 81 HJ[ """"" + """""" '+ """""" {. Jf """"" :
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MSD’s ECL detection technology uses SULFO-TAG™ labels that emit light upon electrochemical stimulation initiated at the electrode
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