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Supplementary Figure 1. Reproducibility of identified proteins. 

Proportional area Venn diagrams of identified SF-sEVs proteins in  (a) two replicates samples of Total lysate and three 
replicates samples of (b)Total-Surface and (c) Surface.
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Supplementary Figure 2. Reproducibility of numbers of protein identifications. 

 Correlation between relative protein abundance (nPSMs) in replicates SF-sEVs samples of “Total lysate” (a), 

“Total minus Surface” (b, c, d) and “Surface” (e, f, g). Pearson’s r were respectively: (a) 0.872; (b) 0.836 (c) 0.846; 

(d) 0.985; (e) 0.953; (f) 0.948; (g) 0.986. 
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Supplementary Figure 3. String Graph. 

The location and functional roles of the 74 Surface enriched proteins were analyzed using the STRING database. 

The analysis was based on seven different criteria; a) 1) play roles in immune system, 2) any putative function in 

male reproductive system, and 3) putative involvement in emerging of diseases. b) presence in 4) extracellular 

vesicles, 5) multivesicular bodies, 6) cytosol and 7) seminal vesicles. White colored dot indicates that a protein is 

not existed in any of selected options. 



0

10

20

30

GO
:0

07
00

62
~e

xtr
ac

ell
ula

r e
xo

so
m

e

GO
:0

03
10

12
~e

xtr
ac

ell
ula

r m
at

rix

GO
:0

00
56

15
~e

xtr
ac

ell
ula

r s
pa

ce

GO
:0

00
58

82
~in

te
rm

ed
iat

e 
fila

m
en

t

GO
:0

00
55

76
~e

xtr
ac

ell
ula

r r
eg

ion

GO
:0

04
50

95
~k

er
at

in 
fila

m
en

t

GO
:0

00
58

29
~c

yto
so

l

GO
:0

00
57

88
~e

nd
op

las
m

ic 
re

tic
ulu

m
 lu

m
en

GO
:0

00
59

25
~f

oc
al 

ad
he

sio
n

GO
:0

00
08

15
~E

SC
RT

 II
I c

om
ple

x

Surface

Cellular Component (CC)

0

20

40

60

80

GO
:0

07
00

62
~e

xtr
ac

ell
ula

r e
xo

so
m

e

GO
:0

00
58

29
~c

yto
so

l

GO
:0

00
57

37
~c

yto
pla

sm

GO
:0

01
60

20
~m

em
br

an
e

GO
:0

00
59

13
~c

ell
−c

ell
 a

dh
er

en
s j

un
cti

on

GO
:0

01
63

24
~a

pic
al 

pla
sm

a 
m

em
br

an
e

GO
:0

00
59

25
~f

oc
al 

ad
he

sio
n

GO
:0

00
59

03
~b

ru
sh

 b
or

de
r

GO
:0

00
57

94
~G

olg
i a

pp
ar

at
us

  G
O:

00
43

23
1~

int
ra

ce
llu

lar
 m

em
br

an
e−

bo
un

de
d 

or
ga

ne
lle

−l
og

10
(P

-V
al

ue
)

Total minus Surface

0.0

2.5

5.0

7.5

GO
:0

00
55

09
~c

alc
ium

 io
n 

bin
din

g

GO
:0

00
51

98
~s

tru
ctu

ra
l m

ole
cu

le 
ac

tiv
ity

GO
:0

00
52

00
~s

tru
ctu

ra
l c

on
sti

tu
en

t o
f c

yto
sk

ele
to

n

GO
:0

00
55

15
~p

ro
te

in 
bin

din
g

GO
:0

05
07

86
~R

AG
E 

re
ce

pt
or

 b
ind

ing

GO
:0

03
56

62
~T

oll
−li

ke
 re

ce
pt

or
 4

 b
ind

ing

GO
:0

05
05

44
~a

ra
ch

ido
nic

 a
cid

 b
ind

ing

GO
:0

04
22

77
~p

ep
tid

e 
bin

din
g

GO
:0

00
20

20
~p

ro
te

as
e 

bin
din

g

GO
:0

05
10

82
~u

nfo
lde

d 
pr

ot
ein

 b
ind

ing

−l
og

10
(p

Va
lu

e)

Molecular Function (MF)

0

5

10

15

GO
:0

00
55

15
~p

ro
te

in 
bin

din
g

GO
:0

00
55

24
~A

TP
 b

ind
ing

GO
:0

09
86

41
~c

ad
he

rin
 b

ind
ing

 in
vo

lve
d 

in 
ce

ll−
ce

ll a
dh

es
ion

GO
:0

00
85

65
~p

ro
te

in 
tra

ns
po

rte
r a

cti
vit

y

GO
:0

01
67

87
~h

yd
ro

las
e 

ac
tiv

ity

GO
:0

00
85

36
~R

an
 G

TP
as

e 
bin

din
g

GO
:0

00
37

74
~m

ot
or

 a
cti

vit
y

GO
:0

00
55

25
~G

TP
 b

ind
ing

GO
:0

00
01

46
~m

icr
of

ila
m

en
t m

ot
or

 a
cti

vit
y

GO
:0

01
63

01
~k

ina
se

 a
cti

vit
y

Biological Process (BP)

0
2

4

6

GO
:0

00
85

44
~e

pid
er

m
is 

de
ve

lop
m

en
t

GO
:0

06
14

36
~e

sta
bli

sh
m

en
t o

f s
kin

 b
ar

rie
r

GO
:0

04
42

67
~c

ell
ula

r p
ro

te
in 

m
et

ab
oli

c p
ro

ce
ss

GO
:0

03
62

58
~m

ult
ive

sic
ula

r b
od

y a
ss

em
bly

GO
:0

00
70

80
~m

ito
tic

 m
et

ap
ha

se
 p

lat
e 

co
ng

re
ss

ion

GO
:0

03
14

24
~k

er
at

ini
za

tio
n

GO
:0

05
12

58
~p

ro
te

in 
po

lym
er

iza
tio

n

GO
:0

00
69

14
~a

ut
op

ha
gy

GO
:0

00
09

20
~c

ell
 se

pa
ra

tio
n 

af
te

r c
yto

kin
es

is

GO
:0

05
12

91
~p

ro
te

in 
he

te
ro

oli
go

m
er

iza
tio

n

0

3

6

9

GO
:0

00
68

86
~in

tra
ce

llu
lar

 p
ro

te
in 

tra
ns

po
rt

GO
:0

09
86

09
~c

ell
−c

ell
 a

dh
es

ion

GO
:0

01
50

31
~p

ro
te

in 
tra

ns
po

rt

GO
:0

00
68

88
~E

R 
to

 G
olg

i v
es

icl
e−

m
ed

iat
ed

 tr
an

sp
or

t

GO
:0

00
68

90
~r

et
ro

gr
ad

e 
ve

sic
le−

m
ed

iat
ed

 tr
an

sp
or

t, 
Go

lgi
 to

 E
R

GO
:0

00
64

13
~t

ra
ns

lat
ion

al 
ini

tia
tio

n

GO
:0

01
60

32
~v

ira
l p

ro
ce

ss

GO
:0

00
64

18
~t

RN
A 

am
ino

ac
yla

tio
n 

for
 p

ro
te

in 
tra

ns
lat

ion

GO
:0

00
01

84
~n

uc
lea

r−
tra

ns
cr

ibe
d 

m
RN

A 
ca

ta
bo

lic
 p

ro
ce

ss

GO
:0

01
62

41
~r

eg
ula

tio
n 

of
 m

ac
ro

au
to

ph
ag

y

SurfaceTotal minus Surface

SurfaceTotal minus Surface

−l
og

10
(P

-V
al

ue
)

−l
og

10
(P

-V
al

ue
)

−l
og

10
(P

-V
al

ue
)

−l
og

10
(P

-V
al

ue
)

c

ba



Supplementary Figure 4. DAVID functional Gene Ontology analysis. 

Proteins identified in the SF-sEVs fractions “Total minus Surface” and “Surface” were analyzed using DAVID 

Bioinformatics resources online. Enrichment analysis was performed for (a) cellular component (b) molecular 

function and (c) biological process. The top ten statistically significant biological terms are identified for each 

sample category.  
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Supplementary Figure 5. Protein expression in PC3 sEVs. 

(a) Proportional area Venn diagram representation of proteins identified in “Surface” and “Total minus Surface”

fractions. GO-CC categories of proteins enriched in (b) “Total minus Surface” and (c) “Surface” of PC3 sEVs. (d) 

Bar plot representing the ratio of the 25 most enriched proteins in “Surface” and in “Total minus Surface.”  



(I) (II) (III)

a

b



Supplementary Figure 6. Exo-PLA gating strategy to identify labeled sEVs. 

(a) Gating of sEVs carrying RCA products; I: a gate was set around all sEVs positive for RCA products with the

use of FSC/SSC and a PBS control. II: next, a gate was set around the APC positive sEVs. III: identification of the 

population of sEVs positive for the most abundant marker on the target sEV, followed by identifying different 

populations of sEVs, FITC-PE-, FITC+PE-, FITC-PE+, FITC+PE+. In this example of gating strategy APC identifies 

populations positive and negative for CD59, FITC and PE identify populations positive and negative for ACPP 

and PSMA, respectively. (b) Confirmation of positive signals by fluorescence microscopy. The images show single 

and triple combinations for SMG1, PTGDS and PSMA markers on single sEVs. Scale bars 20 µm 
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Supplementary Figure 7. Uncropped and unedited blot western blot  of seminal fluid and PC3 sEVs.

Uncropped and unedited western blot results for sEV markers CD9, CD63, CD81, TSG-101 and the ER 

marker calnexin was targeted as a negative control.



anti-human CD9 motility-related protein-1 (MRP-1) CD9 mAb MAB1880-100 R&D Systems

anti-human CD63 type III lysosomal glycoprotein CD63 mAb 556019 BD Biosciences

anti-human CD81 human CD81 mAb MAB4615 R&D Systems

anti-human CD26 Dipeptidyl peptidase-4 (DPP4) CD26 mAb MAB1180 R&D Systems

anti-human CD13 Aminopeptidase N mAb MCA1270EL AbD Serotec

anti-human ACPP prostatic acid phosphatase mAb MAB6240 R&D Systems

anti-human TSG101 Tumor Susceptibility gene 101 protein mAb GTX70255 GeneTex

anti-human GAPDS Glyceraldehyde-3-phosphate dehydrogenase mAb H00026330-M01 Abnova

anti-human PSMA prostate-specific membrane antigen mAb ab19071 Abcam

anti-human Calnexin Calnexin mAb ab232433 Abcam

anti-human CD9 biotinylated motility-related protein-1 (MRP-1) CD9 mAb 13-0098-82 eBioscience

anti-human CD10 Neprilysin pAb AF1182 R&D Systems

anti-human PSA Prostate-specific antigen or kallikrein-3 (KLK3) pAb AF1344 R&D Systems

anti-human CD59 CD59 glycoprotein pAb AF1987 R&D Systems

anti-human PTGDS prostaglandin D2 pAb orb107421 Biorbyt

anti-human AKAP 82 A-kinase anchor protein 4 pAb GTX31595 Gene Tex

anti-human SEMG1 Semenogelin I pAb ABIN630160 antibodies-online.com

anti-human CRISP1 Cysteine-rich secretory protein 1 pAb HPA028445 ATLAS ANTIBODIES

anti-human CD26 biotinylated Dipeptidyl peptidase-4 pAb BAF1180 R&D Systems

Secondary IRDye 680LT donkey anti-mouse 926-68022 LI-COR

Secondary IRDye 800CW donkey anti-rabbit 926-32213 LI-COR

Supplementary Table 1.  List of antibodies used in ExoPLA, SP-PLA and Western blot

Antibodies name Target colonality      Cat.No Company



Modifica�on Company

General PLA probe oligonucleo�de  GACGCTAATAGTTAAGACGCTT 5’ Azide Integrated DNA Technology

PLA probe oligonucleo�de 1 AAAAAAAAAATATGACAGAACATACGGTCTCGCAGATCGCTTAGACACTCTT 5’ Azide Integrated DNA Technology

PLA probe oligonucleo�de 2 AAAAAAAAAATATGACAGAACGGACGATCATCCAGCACTAGTAGACACTCTT 5’ Azide Integrated DNA Technology

PLA probe oligonucleo�de 3 AAAAAAAAAATATGACAGAACCGGGCGACATAAGCAGATACTAGACACTCTT 5’ Azide Integrated DNA Technology

Tag-specific 1 AGCGATCTGCGAGACCGTAT 5’phosphate Integrated DNA Technology

Tag-specific 2 CTAGTGCTGGATGATCGTCC 5’phosphate Integrated DNA Technology

Tag-specific 3 GTATCTGCTTATGTCGCCCG 5’phosphate Integrated DNA Technology

Circula�on oligonucleo�de short GTTCTGTCATATTTAAGCGTCTTAA 5’phosphate Integrated DNA Technology

Circula�on oligonucleo�de long CTATTAGCGTCCAGTGAATGCGAGTCCGTCTAAGAGAGTAGTACAGCAGCCGTCAAGAGTGTCTA 5’phosphate Integrated DNA Technology

Tag-specific detec�on AGCGATCTGCGAGACCGTATUUUU 5’-APC Integrated DNA Technology

Tag-specific detec�on CTAGTGCTGGATGATCGTCCUUUU 5’-FITC Integrated DNA Technology

Tag-specific detec�on GTATCTGCTTATGTCGCCCGUUUU 5’-PE Integrated DNA Technology

Release UNG diges�on oligonucleo�de AAAAACGAUUCGAGAACGUGACUGCCAUGCCAGCUCGUACUAUCGAATAATCGTACCCT 5´Azide Integrated DNA Technology

Release UNG diges�on oligonucleo�de CGAUAGUACGAGCUGGCAUGGCAGUCACGUUCUCGAAUCGUUUU 5’Bio�n Integrated DNA Technology

SLC1  CGCATCGCCCTTGGACTACGACTGACGAACCGCTTTGCCTGACTGATCGCTAAATCGTG streptavidin-conjugated TriLink BioTechnologies

SLC2  TCGTGTCTAAAGTCCGTTACCTTGATTCCCCTAACCCTCTTGAAAAATTCGGCATCGGTGA streptavidin-conjugated TriLink BioTechnologies

Supplementary Table 2.  List of oligonucleutides used in ExoPLA and SP-PLA 

Name of oligos DNA Sequence ( 5` to 3`)
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