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Introduction Methods
Extracellular vesicles (EVs) and other biological nanoparticles (NPs) generally fall within the optical noise of light-scatter- 1. Upon startup, the instrument was primed, cleaned and flushed.
based detection methods, and most flow cytometers are not sensitive enough to effectively detect NPs less than 300nm 2. Polystyrene (PS) and silica (Si) beads were diluted and titrated with
in diameter. The CytoFLEX is a notable exception to this: it is so sensitive that the SSC detector actually has an HPLC water.
attenuation filter to reduce 95% of the scatter signal, adjusting it to a range useful for cells. As an alternative, Violet SSC . . . )
: freg : : 3. Viruses were diluted and titrated with PBS.
(VSSC) can be used to bring the CytoFLEX sensitivity well into the nanoparticle range.
. . . . . . 4. Extracellular Vesicles (EVs) were prepared from fresh human blood as
In order to better characterize the biological threshold sensitivity of the CytoFLEX using VSSC, we analyzed a variety of EE: ( ) prep
NPs of different compositions, including viruses and purified plasma EVs. After acquisition, the median scatter intensity )R 2niNoriK3 EDTA bleodiwasrstialiquotiedlintoH 2x75mmlcant fugelubesCelstin
for each EV sample was converted to size or refractive index (RI) using Mie theory. larger volumes, further away from the max radius, do not pellet as well within a short
time frame and larger EVs pellet with longer time frames, so if a larger volume is
N needed, increasing the number of tubes works better than a greater volume per tube.
Materlals b) :g?e::t?d was centrifuged for 5 min at 200xg to pellet the majority of cells and
Item Catalog # Vendor Item Catalog # Vendor c) Roughly 1mL of platelet-poor plasma (PPP) was removed from the top, careful to
60nm PS NIST Size Standard 3060A ThermoFisher , HAdV-5 1060 Vector Biolabs minimize collection of the platelet-rich plasma near the WBC layer.
70nm :: m:g 2!29 :ta"gaf: ; 2 rermoFisher »—\\//-}-’\f-zzem (m\'—/‘? m—m?em zWZOW echnologies | d) The PPP was filtered through a 200nm syringe filter to remove residual large particles.
:: PENIS S::: 3 ::d::d SOA : — : : l—e;pe-sesri?n(plex-virus CRA)) C;IS;O;w vm_c'x e) Finally, the filtered PPP was fgnher purified using Izon size-exclusion chromatography
0nm P ize Standard 00A ermoFisher /accinia Virus Custom ViroFlow (SEC) °°'“_m“5 to remove Pa,mc'e,S smaller ‘ha", 70nm. .
[1250m P! ize Standart 25A Y Fisher HPLC Water WX0008-1 EMD Millipore f) EVs were incubated with antibodies for 1 hour in the dark at RT, and then diluted 1:1K
0nm P! ize Standar 50A 1 Fisher Izon gEVsingle/70nm Columns P2 Izon Science to 1:4Kin PBS + 0.2% PFA prior to acquisition.
0nm P tand: 3200A I Fisher 0.2um Acrodisc S Filte 461 Pall Ce { .
oo e Stancar 3300A ermoFisher A IM37 ok Gouter 4. All samples were acquired on a CytoFLEX-S N-V-B-R flow cytometer,
.6nm Si NIST Beads NS-0070A MSP Corporation FlowClean Cleaning Agent AB46 eckman Coulter and the data were ana|yzed in Cy‘tExpert v2.3.
.6nm Si NIST Beads NS-0100A MSP Corporation CytoFLEX Sheath B5150: eckman Coulter
nm Si Beads 803308 Sigma Aldrich CYOFLEX-S (N-V-B-R) B7855 eckman Coulter 5. The median sizes of the EV fractions were analyzed by dynamic light
nm eads $S802000 Bangs Labs CytExpert Software v2.3 N/A eckman Coulter N . .
Tanm S Beads 14014010 < I Kaloze Vi 516406 ckman Godlter scatter (DLS) using cumulant analyses of Brownian motion on a DelsaMax
93nm Si Beads $502001 Bangs Labs DelsaMax Pro B29164 eckman Coulter Pro. Each sample was read 10x for 10x 2-second acquisitions per read.
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Polystyrene Silica Viruses Mie Theory RI Curves Scaled to VSSC-H
- Multi-sample : All Everis I Multi-sample : All Everis ) Multé-sample : Vins 16407
| Elva0 controt ami | Elve0 control | W1
60 | @Ps sonm | [Bsi 98.6am Adenovirus [hadv-5 1% ps 296
| Ees 700m wh I5i 1100m 18 . v T L]
| Clps 8tnm [si 180nm HSV-1 W T 2 kos . 0
e Eles 920m | Bllsi 2140m | B vaccinia @ = 185
i
H | s g gl 14 2 v e
g | WP 1520m 3 g T opsizs osize
o [HPs 2030m -~ @ 1Ev0s
" | s m96am 2 ©Ps100 @site0 &K
2000 = ©Ps9z
]
3 orser
9 1.E+04
o W ! -t w v p 2 T H 0P gaisns
Vicket S5C-M Vioket S5C-H Violet S5C-H Threshold = — 9
+ 60nm PS is detected just above threshold. + 98.6nm Si beads are fully resolved. « Adenovirus is 95nm. e
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« 80nm PS is the official CytoFLEX spec. EVs in both size and RI. « MLV is 110nm. Particle Size (nm)
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smaller particles were removed by SEC, narrowing the sample range to approximately 70-200nm. VSSC-H vs. Size Refractive Index vs. Size
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- " The CytoFLEX is for Research Use
DlSCUSS|On Only_. The Beckman C}ouller prodqcl and
Ultimately, the CytoFLEX is highly sensitive for nanoparticle detection. We found that the CytoFLEX could fully resolve 70nm PS and 100nm Si [ foye e o e aatomance o BECKMAN

NPs, as well as 95nm Adenovirus, 100nm HIV-1, and 110nm MLV. Moreover, we were able to detect platelet EVs at least as small as 65nm in [ Beckman Coulter, Inc. in the United COULTER
diameter using only a VSSC trigger and CD61 labeling to identify the population. Further analysis revealed that the RI of the smallest EVs tsr‘a%‘:;;:g ‘;‘rh:’mce"“;:g:;y’*gf "(‘,:';:

increases with decreasing diameter, expanding the lower range of EVs detectable by light scatter. This effect has been observed in literature. respective owners. Life Sciences
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