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Fig. 1: Characterization of MCFEV sample. A) Transmission electron microscopy image of
MCF7-EVs, after centrifugation at 154,000g for 60 minutide cellular membrane debris is
visible on this or any of the other 5 images tal&tale bar represents 500 rB).Size
distribution of the MCF4EVSs, as measured by Nanoparticle Tracking Analysis. Black lines
indicate the average size distribution, red areas indicate the standard error of the mean. C)
Detergent sensitivity of EpCAMparicles. Addition of 4nonylphenyipolyethylene glycol

(NP-40, SigmaAldrich) in a final concentration of 1%/v, lysed >98% of EpCAM+ particles
in the MCFZEVs sample.
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Fig. 2: Characterizatioof the plasmasample. A Transmission electron microscopyage of
plasmaafter size exiwision chromatography and centrifugatiatrii50,000gfor 60 minutes

No cellular membrane debris is visible on this or any of the other 5 images Sakda bar
represents 500 nrB) Sizedistributionof theplasma sampleasmeasured by Nanoparticle
Tracking Analysis. Black lines indicate the average size distribution, red areas indicate the
standard error of the mean. C) Detergent sensitivig81" particles. Addition of 4

nonylphenylpolyethylene glycol (NRIO, SigmaAldrich) in a final concentration of 1%4v,
lysed >96% of CD61particles in plasma.
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Fig. 3: Sizedistributionof the protein (A), liposome (B)ndlipoproteinsample(C), as
measured by Nanoparticle Tracking Analysis. Black lines indicate the average size
distribution, red areas indicate the standard error of the mean.
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Fig. 4: Titration curves @ the generienarkes on MCF7ZEVs. Opensymbolsindicate the
concentration at which thgenericmarkerwas usedn the presenstudy.MCF7-EVs were
usedfor genericmarkertitration because this is a less compsamplethan plasma.
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Fig. 5: Dilution curves of MCF7EVs (A) and plasma (B), triggereah CFSE (black) or side
scatter (SSC, red). With regard to the CFSE triggered samples (black), samples were directly
stained with CFSE and measulsduares)Alternatively, protein was removed by size
exclusion chromatography (SEC) before staining (diaals), olSECwas applied before and
after stainingbefore staining to remove protein and after stainingneove unbound CFSE
(circles).Shown is the event rate per second versus the reciprocal dilution.

When no swarm is presemtrelation exists in hich an increase by fact&iin the reciprocal
dilution causes the event rate to increase by a faaswell. Tke dotted lines represent such
arelation. The SSC triggered data in B) shows a region in which the dilution curve is aligned
with the dotted lines, indicating that at these dilutions no swarm is present. On our flow
cytometer this coincides with an event rate belg®98 counts/s (blukorizontal line) for

these sample&or the CFSE triggered data (black), the dilution curves never aligns with the
dotted linesjndicating that swarm is present at all sample dilutiongll samplesData

shown in Fig. Jand Fig. Zaremeasuredt diluions indicated byhe open symbols
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Fig. 6: A-F) Buffer only controls. GL) Genericmarkerin buffer controls, note: for scattering
no markeris needed so data shown in L is the same as that inF®). I§btype controls of
MCF7-EVs. MCFZEVs were stained with IgGAPC and triggered on scatter, fluorescence
in the channels of thmarkes was evaluated to set the gates used in this study. The same
method was used to set the gates for plasr¥)(Bata of one representative minute are
shown.Numbers in quadrants indicate percentage of total popul&tiihin each row, data
marked with asterisk is the same data, since Calcein AM, CFSE and lactdldioeescence
are all detected in the same channel. All axes are in arbitrary units.
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X: [mAb+marker+] when triggered on marker X: [mAb+marker+scat+] when triggered on scat

A: [mAb+] when triggered on mAb - X A: [mAb-marker-scat+] when triggered on scat

B: [marker+] when triggered on dye - X B: [mAb-marker+scat+] when triggered on scat
C: [mAb+marker-scat+] when triggered on scat
D: [mAb-marker+] when triggered on marker - B
E: [mAb+marker+] when triggered on marker - X
F: [mAb+] when triggered on mAb - X-C - E

Fig. 7: Schematic representation on how the Venn diagrams are calcépt@alculation for
the Venn diagrams iRig. 1 and2. Markercan be repleed by scatter inase of Fig. 1L and
Fig. 2L, R B) Calculation for the Venn diagrams in Fig. 3.



Cause of low liposome staining with generic markers

In contrast to an earlier study, diyposomes did not stain for-@&ANEPPS(1). The main
differenceis the compositiorof theusedliposomes. Stoner used phospholipticist have a
transition temperature below’G. Themembranesf such phospholipidare thus in the
“li qui d cr yasroom tempematarend therefoeallow markerincorporation. The
liposomes in our study areintheo r d e r e d atga®r terpperatwes Whiahll
complicate incorporation of thearker When we labeled our liposomes at a temperature
above tharansition temperaturef our phospholipids (6€C), the concentration of 8-
ANEPPS positive liposomes increasedf@ld (Table 1, PCPGIip200 are the liposomes used
in this study, EgdPC liposomes are similar to the liposomes usestamer 2018 In

addition, our liposomes havee@atively highconcentratiorof cholesterol, which causa
blue-shift inthe spectrum of @8-ANEPPS(2). This blueshift decreases the intensity of&i
ANEPPS in the channel we ub® detect its fluorescence.

Furthermore, there is a difference in detection filters used in the two stathasrapplied an
optical long pass filter thatansmitsapproximately Sold more di8-ANEPPS light than our
narrowband filter (based dfluorescence gctraviewer ThermoFischgr

Togetherthese factors explain the diface between the earlier réswof Stoneandour
present findingsThe composition of liposomestitsus of key importance when using
liposomesas a reference material for EVs.

Table 1: Detected concentrations of8HANEPPS positive liposomes

Liposome Room temperature 60°C
red positive® orange positiv8 red positive® orange positiv8
(10° /mL) (10° /mL) (10° /mL) (10° /mL)
PCPGIip200 10 70 60 1,900
EggPC 1,500 200 - -

4 488red positive $80/35 nm band pass filter
b 488-0range positive575/30 nm band pasiter
All concentrations are corrected foiarkerin buffer controls-: not determined.

PCPGIip-200liposomes13.2 mM 1,2dipalmitoylsnglycerc3-phosphocholinePPC,

NOF Corp), 3.3 mM 1,2dipalmitoylsnglycerc3-phosphe(1-racglycerol) sodium sél

(DPPG, NOF Corp.), 16.5 mM olesterol (SigmaAldrich).

Concentration and si ze ni, nibantdiametai 187et@5nmy NT A
(See FigS3).Liposomes were prepared by the Research Centre for Natural Sciences

(Budapest, Hungary) using 200 nm pore filtg&s

EggPCliposomes27 mM L-a-phosphatidylcholinédEgg-PC, Avanti Polar Lipids).

Concentration and size as determined by NTA 3.7-**/niL Omean diameter 78 + 26 nm.



Table 2: Sample dilutions before (predilution) and after (postdilution) staining with generic

markes and/or mADb.

Sample Predilution (1:x)

Postdilution (1:x)

Markerin buffer -
Proteins -
Liposomes’ 100
Lipoproteins -
MCF7-EVs -
Plasma -

Plasma SEC -

20
3,200
12,000
40.5
804
42.5

4Final sample dilution is 100 x&00 = 320,000



Characterization of flow cytometer analytical sensitivity

Mean fluorescent intensity (MFI) was converted to molecules of equivalent soluble
fluorochrome (MESF) for phycoerythin (PE), fluorescein isothiocyanate (FITC) and
allophycocyanifAPC) using the&sPFHERO PE Calibration kifECFRF2-5K, Spherotec))
QuanumFITC-5 MESFbeads $55A, Bangs Laboratorigand Quantum APC MESF beads
(823A, Bangs)espectively Flow cytometer fluorescent sensitivity was characterized as
described elsewhe(d) using QlsureMultipeak Cytometer Calibrationeads 97-0030601,
Cytek). The resulting detection efficiency (Q) and backgrounit I{§) were used to calculate
a fluorescent resolution limit (R) defined (§toner et al. 2016)s:

"y o)

(1)

Fluorescent sensitivity analysis for our Apogee A&@ro resulted in an R of 74 PE MESF,
304 FITC MESF and 16 APC MESF. The MKAESF conversion assumes that the
contribution of the bead autofluorescence is negligible. However, for the different APC
MESF leads, the autofluorescence was9886 of the total MEIsee table & This may
explain the unlikely R for APC. The R f®E and FITC were as expected.

boYo pmt ° 8 (2)

bOoYOo prm ° 8 (3)

Table 3: APC MESF bead measurements

Bead number  Specified MESF value MFI

B (blanco) 403000
1 21008 409000
2 172008 522000
3 691111 804000

4 1969391 1780000




Table 4: Concentration of EpCAMMCF7-EVs orCD61" EVsin plasmagdetected by triggering
on fluorescence of the indicated geneniarker side scatter or antibody fluorescence.

Trigger Detected concentratior Detected concentratior Detected concentratior
of EpCAM' particles in of CD61 particlesin  of CD61" particles in
MCF7-EV sample plasma sample plasma SEC sample
(10° /mL) (10° /mL) (10° /mL)

Fluorescence

Calcein AM 6 (3) 0.1 (0.3) 0.9 (0.6)
Calcein violet 17 (2) 8 (2 4 (0.5)
CFSE* 18 (3) 3 (3 4 (1)
Di-8-ANEPPS 45 (7) 0.3 (1) 2 (0.7)
Lactadherin 42 (13) 30 (3) 4 (0.3)
EpCAM / 37 (4) 90 (30) 132 (23)
CD61

Scatter 39 (10) 56 (12) 15 (2)

Concentrations areorrected for dilution steps and events measured in IgG1 control samples.
Presented are theean (standard deviation) of63experiments per sampfSamples stained
with CFSE suffered from swarm
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