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Abstract
0 o Multiplex EV Assays Versus Singleplex EV Assays Beyond the Tetraspanins: Assaying EV Subpopulations with

Introduction: To support the growing field of extracellular vesicle (EV) research, there is a need for sensitive and reproducible assays that

accurately characterize and quantify EVs from cell lines and human biofluids. We developed assays for intact EVs using an . CD9 Detection ~ CDG3 Detection ~ CD31 Detection  Cocktail Detection Additional SpGCIfIC Surface Markers Screening Antibodies for CDA* EV caplure
electrochemiluminescent (ECL) multiplexed immunoassay platform that enabled characterization of EVs bearing many surface markers in cell To compare the performance of multiplex EV ’ | | > G Five EV Capture Panels .
" ) o o - . o * Singleplex | | Capture antibodies were selected for 45 cell surface markers Negative| oo, | cps | cos | cos
conditioned medium and human biofluids. assays with singleplex assays, a dilution series of S 1% o Muliplex = » . N Panei 1 | Panei2 | Panei3 | Panei4 | Panels Sample | Sample Type | Control | ¢\0 'y | cione g | Clone € | Clone D
. . s shown in the table and screened for their ability to capture EVS. | coer |ecagmorn| endogin| c03 | necine : IgG1
- SO - ) : - : THP-1 cell derived EVs was assayed in both o3 104 . . . ’ DPBS | Megaive Coniol | 175 | 8 | 195 | 1% | 12
Methods: Multiplex sandwich immunoassays were run using MSD’s flexible U-PLEX platform, which enables the self-assembly of antibody formats using all combinations of CD9. CD63 and SE Each panel also contains negative control IgG1 antibody. For [cos | corm |psoir | wer | rot REWIS10%FBS | Negaive Conirol| 162 | 66 | 7186 | 115 | 129
. . . . . . . 8 | ] i i . . Jurkat E6.1 Positive Cell Line 195 1575 888 1514 9675
arrays in the wells of a multi-well plate at the time of use. Arrays were prepared with antibodies targeting three commonly expressed EV g st D e each target, multiple capture antibody clones were arrayed on | wet | wor | wet | wer | wor ALG0 [ Posive Celne | o1 | aad | 73 | 252 | Moo
: ; ; CD81 capture and detector antibodies. Each THP-1 Posiive Cell Line | 353 | 2201 | 1452 | 38l
surface proteins: CD63, CD81, and CD9. EVs from each sample were captured on the plates, and detected with anti-CD63, -CD81, or -CD9 _ _ © - © g ] ] ] MSD® U-PLEX plates and used to capture EVs from | coe | ez |sorrie| cos | e i ositie Cell Lne .
o - " - - - capture was also combined with a cocktail of P P JoTa | pesie coi e | o8 |20 1oz 130|710
antibodies labeled with SULFO-TAG™, an ECL emitting label. Cell-line derived EVs were used to test analytical performance of the assays C[?g D63 and CD81 detection antibodies. For I — — — conditioned medium of multiple cell lines known to express the | v | v | 055 | oo | oo | OO Fetecmel o e w1 TH
and compare the multiplex assays to singleplex assays where only one capture antibody was present in each well. Dilution linearity and spike Al a:e,sa s and across all diutions the sin ie e o | , ' » target marker. Captured EVs were detected with CD9, CD81, |uomry | o2 | oo | covo | wer ERBIENEN i, | o | s e e S
. . . 0 . 3 i i i CD31 CD56 Flt-1 clone egatve Cell Line
recovery in serum, plasma, CSF, and urine were assessed to demonstrate the applicability of these assays to clinical samples. EVs from 19 s , € singiep s " and CD63 antibodies. Markers with similar expected sianal |eecan| | °®* | caw | weorey Ramos [Negaive CelLie] 173 | 64 | 12 | 102 | %0
. . o . " . . . . and mu|t|p|ex assay S|gna|3 were within 10% of o=, o o CD276 | CDB0 | oo | ODI7T [ HUVEC  |Negaive CellLne| 179 | 53 | 185 | 115 | 181
cell lines and five human biofluids were screened using additional capture antibodies targeting 45 surface proteins suspected to be present on e S 2 104 1 1 1 levels were grouped together to minimize false positives due to | e+ |eas | 722 |wica ! PANG1  |Negaive CellLine| 178 | 108 | 208 | 13 | 180
bsets of EV each other. When the three detector antibodies o | | | . o . P-Selectin| Mesothelin | T""P%" | DRIV | TNF-RI HaCat Negalive Cell Line| 186 | 582 | 182 | 117 | 160
supsets of £ Vs. . : . : , oo E10 potential cross-reactivity. CD4 is shown here as an example of Zobl I HOT-16 |Negaive CellLine| 20 | 366 | 718 | 06 | 207
, , L . » e are combined in a cocktail, the signal is nearly — « e cant ibodv select co03 [ Esolean | SR | oars D14 VE T T T T B B
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