Figure S1. Bead-based flow cytometry analysis of EV surface markers using FlowJo™. (A) EV surface markers of plasma EV-
EXOBead® complexes (patients: n=3 and healthy controls: n=3) are shown as reduced geometric mean fluorescence intensity
of CD9, CD63, CD81 and PD-LI in the negative control. (B) CD9* CD81* CD63* PD-LI1* of plasma EV-EXOBead® complex
(patients: n=3 and healthy controls: n=3). (C) CD9* CD81* CD63"¢ PD-L1* of plasma EV-EXOBead® complex (patients: n=3
and healthy controls: n=3). (D) CD9* CD81% CD63Y¢ PD-LI* of plasma EV-EXOBead® complex (patients: n=3 and healthy
controls: n=3). (E) CD9* CD81™t CD63* PD-L1* of plasma EV-EXOBead® complex (patients: n=3 and healthy controls: n=3).
EV, extracellular vesicle.
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Figure S1. Continued.
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Figure S1. Continued.
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Figure S1. Continued.

D cpe: cpst Neg CD63Neg PD-L1+
Control 1: D26 §
Control 2: D41 5w % P
Control 3: D42 2 L - ——
HNSCC 1: D29 ’ =2 @ B E:"“"W"*‘gff‘:

HNSCC 2:
HNSCC 3:

vaz1-A

D30 -0 0 10° 10* 10°
CD63-PE-CY7
D31

Sample [Frea. of BEADS| . i
Specimen_001_EF (USE 1:; - EM EE{ EF: Negatlve control

PD-L1-eF450

o0o
10° 3
e
5 100.0 ~
10 n
by
‘.) 10‘
b o [« ;
_‘1 337 ||7%2 %4
10* a sADS SADs,
a BEADS  Q3: APC-A+ , FITC-A~
- TS _ _ aBIEE
" PO v i v - v PN ric-A weA e
- _ DT o o <
s 3 i ] 4 5 Bva21-A
FSC-A APC-A =10’ 0 10° 10 10°
H ; H ntrol 1 —PE-
B e riea edithy contro CD63-PE-CY7 Healthy control 2
CD63-PE-CY7 Sample Name

PD-L1-eF450

Sample Name Freg.
|Specimen_001_26 (USB plasma 250 ul)+ 1 m| EXOBUFFER 006.fcs | 0.4 |

1000
10°
=3
s
s
]
AT
7
o Ungated BEADS
= - @eaos) BADS  Q3:APC-As, FITC-A-
Q3 APC-Ae FTC-A- -@) APC-AFITCA)
° QU PECYI-A- BA21-A QUPECYI-A- VA2 AS Q3 PCA+ FITC-A-
QUPE-CYT-A-. VAZ1-A
sc-A wc-A —
x x Pe-cyr-a
ssca e x
sva21a
> o 10 10* 10°
CD63-PE-CY7
Sample Name Freq. of BEADS|

pecimen_001_42 (USB plasma 250 ul+ 1 ml EXOBUFFER_011.fcs

Healthy control 3

oo
lOs
10*
; Ungated
- 6er05)
Q3: APC-A+ , FITC-A-
o QU PECyT-A- . SAZTAS
Fsca
sica
=] 10; o l(l3 10‘ l()s
CD63-PE-CY7
[Freq. of BEADS|

I
[Specimen_001_30 (USB plasma 250 ul)+ 1 ml EXOBUFFER_008.fcs 0.29

BeADs
- (Q3 APC-A+, FITC-A-)
Q:PECy7-A- BVA21-A+

HNSCC 2

PD-L1-eF450

plasma 250 ul)+ 1 ml EXOBUFFER 010.fcs

oo
10°
104
239 749
Ungated 8EADS. 8EADS.
- @EADS) BEADS  Q3:APC-A+ , FITC-A-
Q3: APC-A+- FITC-A- - (@3 APC-A+ FITC-A)
0 QU: PE-Cy7-A- . BVAZ1-A+ QUPECY7-A- VA2I-Av Q3: APC-A+ FITC-A-
QU:PE-Cy7-A-. BVA21-A+
sc-A arc-a —
x x PE-Cy7-A
ssc-a FATC-A x
3 s V4214
0 10

o 10 10
CD63-PE-CY7

Sample Name
9 (USB plasma 250 ub+ 1 ml EXOBUFFER 00

HNSCC 1

3

o 10 o
CD63-PE-CY7

Sample Name Freq. of BEADS |
WSpecimen_001_31 (USB plasma 250 ul)+ 1 ml EXOBUFFER_009.fcs

HNSCC 3



PD-L1-eF450

Control 1: D26
Control 2: D41
Control 3: D42
HNSCC 1: D29
HNSCC 2: D30
HNSCC 3: D31

Figure S1. Continued.
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Figure S2. Bead-based flow cytometric analysis of EV intracellular marker and non-EV marker. (A) Intracellular EVs markers
(TSG101) and non-EV markers (ApoAl) of plasma EVs-EXOBead® complexes and unbound plasma fraction magnetic bead
complexes (n=3) are shown as reduced geometric mean fluorescence intensity (MFI) in the negative control. (B) PanEV*N¢ and
ApoAl*Nee populations of the plasma EVs-EXOBead® complex and SEC (Izon gEVoriginal 70) plasma EVs-magnetic beads
complex are expressed as percentages by gating with FlowJo™. EV, extracellular vesicle.
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Figure S2. Continued.
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Figure S3. Bead-based flow cytometric analysis of HNSCC biomarkers, evaluated using FlowJo™. (A) EVs surface marker
(PanEV), leukocyte common marker (CD45) and HNSCC markers (EpCAM, PanCK and PD-L1I) of plasma EVs-EXOBead®
complexes (patients: n=9 and healthy controls: n=9 are shown as reduced geometric mean fluorescence intensity (MFI) in the
negative control. (B) PanEV*N¢ CD45*N¢2 of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9).
(C) PanEV*Net EpCAM*/N¢ of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (D) PanEV*/Ne¢
PD-L1*~¢¢ of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (E) PanEV*~¢¢ PanCK*Ne¢ of
single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (F) EpCAM™¢ PD-L1* CD45"¢ PanEV* of
single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (G) EpCAM* PD-L1* CD45"¢ PanEV* of single
plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (H) EpCAM* PD-L1%¢ CD45%¢ PanEV* of single
plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (I) EpCAMMNe¢ PD-L1N¢ CD45™¢ PanEV* of single
plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (J) EpCAM™ PanCK* PD-L1* CD45"¢ PanEV*
of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (K) EpCAM* PanCK* PD-L1* CD45"e¢
PanEV+ of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (L) EpCAM* PanCK"e¢ PD-L1*
CD45™¢ PanEV* of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (M) EpCAM™¢ PanCK e
PD-L1* CD45"¢ PanEV* of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (N) EpCAM~e¢
PanCK* PD-L1* CD45* PanEV* of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (O) EpCAM*
PanCK* PD-L1* CD45* PanEV* of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9). (P) EpCAM*
PanCK™e¢ PD-L1* CD45* PanEV* of single plasma EVs-EXOBead® complex (patients: n=9 and healthy controls: n=9) were
evaluated using FlowJo™. (Q) EpCAM™t PanCK™t PD-L1* CD45* PanEV* of single plasma EVs-EXOBead® complex (patients:
n=9 and healthy controls: n=9). EV, extracellular vesicle; HNSCC, head and neck squamous cell carcinoma.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.

105 1 Single beads Q1 Q2 Qs Q6
243 o ||440 078 |[1.56 0.040
O 4 :
2 10 1
e 1 3,
< 0
8 e
T 5 i
g "1 L
o
o " Q8 Q7
H 9. 228
-10 Jr"' Uiy BBy :
10 % 103 104 105 106 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM
g X X X
Comp-APC-Cy7-A :: EpCAM SSC-A Comp-BV421-A :: CD45 Comp-APC-A :: PD-L1
Freg. of Single beads
i 9.91
105 'i Single beads al|at Q2 Qs Q6
.j 14.6 S | (1.89 383 ||1.55 0.50
O 4
E 10 2
b 102
< 10 3 4
O . 3
o : é
< : 4
.1 @
£ B s : :
o i R o il
o Q4 a3 ||as a7
103_‘% 38.8 555 ||865 15
i 1'0 ! 1'0 ! 1'0 '1'0 '1';)5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM
L X X X
Comp-APC-Cy7-A :: EpCAM SSC-A Comp-BV421-A :: CD45 Comp-APC-A :: PD-L1
} Freq. of Single beads
] 48.0
105 ; Single beads & Qs Q6
i 17.7 1.02 0.97
O 4 :
E 10 '%
HH 3
< 10 ;
O ] .
o | 3
<. b
o
o i Q8 a7
1 03 _‘1 78.0 20.0
1'0 ':03 '1'04'1'05'1"05 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM
- X X X
Comp-APC-Cy7-A g EpCAM SSC-A Comp-BV421-A :: CD45 Comp-APC-A :: PD-L1
[ [ Freq. of Single beads
n 54.0
5 4
10 'ﬁ Single beads . Q1 Q2 Qs Q6
i 19.2 < ||o.48 437 |[1.51 0.50
O 4
g 1073
o 3]
< 10 %
6]
o
<
a 0
& >
o
o 1 Q4 a3 ||as Q7
» 03 'i 20.4 74.8 89.1 8.93
03 1 0 '1' 0'5; '1:)5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM
- X X X
Comp-APC- Cy7-A : EpCAM SSC-A Comp-BV421-A :: CD45 Comp-APC-A :: PD-L1
H fuicibion il el beadséS 6 Healthy control (22)
: Healthy control (C6)

HNSCC (55)
HNSCC (62)




{ <

Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1

Comp-APC-A :: PD-L1

Comp-APC-A :: PD-L1

Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.

105 | Single beads Q1 Q2 Qt Q2 FSC-A, PD-L1 subset
j 222 2.82 054 ||5.04 1.68 0
4
10 3
3
101
i .
0] |
i e
B i Q4 Q3 ||a4 Q3
85.9 108 |[|8s2 5.04
41074 .
T3 4 5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
Freq. of Single beads
L 0
5] -

10 '! Single beads Ql Q2 FSC-A, PD-L1 subset
i 223 529 396 0
|

1041

3
10713
i
0 %
2l Q4 Q3
i 780 128
-107 4 . ,
I "4 5 Fsca Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
SC- SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
H Freq. of Single beads |
n o]
105 i Single beads Q2 FSC-;\, PD-L1 subset
165 6.87
4
10%4
3
1073
0 i
|
] Q3
i 396
-1 03 * T »r T oy e
3 3 4 5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
| Freq.of Single beads |
] 0.061 |
5] ]
10 'g Single beads Q2 FSC-A, PD-L1 subset
1 i 182 6.31

101
j

10°3
i

' i
2l Q3
3 482
41074 S
tg 4 5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
| Freq. of Single beads |
n 0.011 |
5] -
10 Single beads FSC-A, PD-L1 subset
j 172 417
4
101
3
10 ;
o j
i
10%3 . .
rrgmt g "4 5 FscaA Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
H Freq. of Single beads |
L 0.041 | Healthy control (20)

Healthy control (24)
Healthy control (CL)
HNSCC (60)
HNSCC (64)




Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1

Comp-APC-A :: PD-L1

Figure S3. Continued.

10 N Single beads Q1 Q2 FSC-A, PD-L1 subset
233 467 3.46 o
10
10
0
.'w, g ’o’ ~
Q4 Q3
103 730 189
g g T T 5 Fsc-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x X x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
Freq. of Single beads
L 0
10 5 Single beads Q1 Q2 Q1 Q2 FSC-A, PD-L1 subset
30.2 220 0.060 222 o 0
4
10
3
10
0
Q4 a3 ||a4 Q3
1 03 96.0 175 722 5.56
g R FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
[ Freq. of Single beads |
i o]
10 Single beads Q1 Q2 FSC-A, PD-L1 subset
239 250 1.25 [}
4
10
10
0
iy 2
Q4 Q3
10 60.0 362
FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 x x x x
FSC-A SSC-A Comp-BV421-A :: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
Freq. of Single beads |
i 0]
10 5 Single beads o FSC-A, PD-L1 subset
et
175 "
4 3
10
3
10
0
3
-1 0 T L T oy ey
3 4 5 FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x x
FSC-A SSC-A Comp-BV421-A 1: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
Freq. of Single beads |
] 0.034 |
105 1 Single beads Qal Q2 FSC-A, PD-L1 subset
230 8.29
4
10 1
3
10 3
‘."l'.
04 N :
Q4 Q3
1 03 3 34.4 55.0
U T T FSC-A Comp-PE-A :: PanEV Comp-APC-Cy7-A :: EpCAM FSC-A
-10 0 10 10 10 x x x X
FSC-A SSC-A Comp-BV421-A 1: CD45 Comp-FITC-A :: PanCK Comp-APC-A :: PD-L1
Freq. of Single beads |
| 0.040 | Healthy control (21)

EF (Negative control)
HNSCC (52)
HNSCC (61)
HNSCC (65)




Comp-APC-A :: PD-L1 Comp-APC-A :: PD-L1

Comp-APC-A :: PD-L1

Comp-APC-A :: PD-L1

Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S3. Continued.
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Figure S4. EVs functional assay of T cells and PBMCs activation. (A) 30 ul out of 200 ul eluted patient plasma EVs from
EXOBead® isolation and PEG EVs were treated with CD4* T cells in anti-CD2/3/28 antibodies activation condition. The Violin
plot shows that CTLA4* CD69Y¢ T cells emerged only when treated with eluted patient plasma EVs from EXOBead®, PEG EVs
and T cells activation. (B) The Violin plot shows that CTLA4" T cells only appeared when treated with eluted patient plasma
EVs from EXOBead®, PEG-EVs and activated T cells (A). Significance was calculated using the nonparametric Kruskal-Wallis
test with Dunn's multiple comparison test. (C) 5x107 particles of eluted patient or control plasma EVs from EXOBead® isolation
were treated with 1x10° PBMCs (ratio: 50:1) under anti-CD2/3/28 antibody activation conditions. Violin plot showed that CD69*
PD-L1* live CD4* T cells were derived from treatment with elution buffer alone, from plasma EVs from HNSCC patients
(n=13, with technological triplicate) and from EVs from healthy controls (n=3, with technological triplicate). (D) The violin plot
shows that CD69* PD1* CD4* T cells showed no significant difference between treatment with elution buffer alone, treatment
with plasma EVs from HNSCC patients (n=13, with technological triplicates), and treatment with EVs from healthy controls
(n=3, with technological triplicates). (E) Significance was calculated using Brown-Forsythe and Welch's ANOVA test with
Dunnett's T3 multiple comparison test. The violin plot shows that single positive CD69*, PD1*, or PD-L1* live CD4* T cells
showed no significant difference between treatment with elution buffer alone, from plasma EVs of HNSCC patients (n=13, with
technological triplicates), and from EVs of healthy controls (n=3, with technological triplicates). Significance was calculated
using Brown-Forsythe and Welch's ANOVA test with Dunnett's T3 multiple comparison test. EV, extracellular vesicle; PBMC,
peripheral blood mononuclear cells.
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Elution buffer (1-1)

Figure S4. Continued.
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Figure S4. Continued.
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Figure S4. Continued.
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Figure S4. Continued.
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