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Table S1. Summary of sequencing results.

Subjects Specimen  Raw Reads Clean Reads Mapped Reads Assigned Reads Clean Reads (%) Mapped Reads (%) Assigned Reads (%)

BLAP1420 Plasma EVs 17671954 12055669 5223483 1666816 68.2% 29.6% 9.4%
BLAP1449  Plasma EVs 16633993 10451436 3692362 740810 62.8% 22.2% 4.5%
BLAP1455 DPlasma EVs 26689776 16930176 5790562 625511 63.4% 21.7% 2.3%
BLAP1511  Plasma EVs 22602738 14810961 5022031 501872 65.5% 22.2% 2.2%
BLAP1520 Plasma EVs 24594736 15338664 4832380 408004 62.4% 19.6% 1.7%
BLAP1530 Plasma EVs 25493380 16296965 6221338 1653829 63.9% 24.4% 6.5%
BLAP1543 Plasma EVs 30644548 20267302 6883415 690186 66.1% 22.5% 2.3%
BLAP1553  Plasma EVs 22494957 13648154 4337710 398214 60.7% 19.3% 1.8%
BLAP1562  Plasma EVs 37097023 22494239 6980918 719338 60.6% 18.8% 1.9%
BLAP1568  Plasma EVs 14005305 8872204 2941084 354375 63.3% 21.0% 2.5%
BLAP1586  Plasma EVs 23277707 14719719 4517336 293844 63.2% 19.4% 1.3%
BLAP1593  Plasma EVs 24375694 15179796 4840539 459439 62.3% 19.9% 1.9%
BLAP1597  Plasma EVs 13306613 11468098 5271827 833274 86.2% 39.6% 6.3%
BLAP1615 Plasma EVs 13625460 11964750 4622927 464958 87.8% 33.9% 3.4%
BLAP1626  Plasma EVs 8368783 7506752 4163757 1896699 89.7% 49.8% 22.7%
BLAP1639 Plasma EVs 9717230 8366821 3233221 324746 86.1% 33.3% 3.3%
BLAP1650 Plasma EVs 7973469 6878670 3037625 777355 86.3% 38.1% 9.7%
BLAP1661 Plasma EVs 6537751 5660168 2349132 378124 86.6% 35.9% 5.8%
BLAP1672  Plasma EVs 6575689 5615703 2574603 875774 85.4% 39.2% 13.3%

BLAP1686 Plasma EVs 6652250 5893398 2904056 923763 88.6% 43.7% 13.9%
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26.6%
73.4%
41.4%
75.8%
34.3%
40.0%
77.6%
64.2%
40.4%
64.7%
67.7%
24.8%
55.4%
55.5%
31.7%
65.5%
60.5%
63.4%
17.6%

85.2%
25.6%
19.2%
84.0%
78.7%
24.7%
79.2%
79.7%
45.2%
79.7%
52.9%
21.1%
12.8%
64.6%
24.7%
50.3%
20.1%
25.7%
51.6%
47.7%
24.3%
45.9%
53.1%
14.7%
37.6%
43.5%
10.4%
44.7%
34.5%
39.1%
8.8%

56.3%
15.7%
9.7%

52.8%
49.3%
9.9%

48.5%
46.3%
25.8%
48.6%
29.7%
9.9%

4.7%

36.2%
13.2%
19.2%
10.1%
14.3%
20.5%
31.9%
11.9%
23.9%
32.6%
7.9%

20.7%
22.8%
3.9%

17.6%
14.8%
14.3%
3.4%
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BLAU1703  Urine 12984684 9053105 7098768 2889192 69.7% 54.7% 22.3%
BLAU1704 Urine 4372645 975026 460734 147594 22.3% 10.5% 3.4%
BLAU1706  Urine 3112126 1312763 673113 241531 42.2% 21.6% 7.8%
BLAU1710  Urine 6230680 3475029 2237959 1114418 55.8% 35.9% 17.9%
Legend:

Raw Reads Number of reads produced by sequencer

Clean Reads Number of reads after adapter removal by cutadapt

Mapped Reads Number of reads mapped by bwa

Assigned Reads Number of reads that were assigned to a sncRNA

Clean Reads (%) Percentage of clean reads with respect to total raw reads

Mapped Reads (%) Percentage of mapped reads with respect to total raw reads

Assigned Reads (%) Percentage of assigned reads with respect to total raw reads

Table S2. Enrichment analyses for the validated target genes of significantly DE miRNAs using the miRWalk 3.0 database and EnrichR: A) miR-126-3p; B) miR-
4508; and C) miR-450b. Only significant enrichments are shown.

A
hsa-miR-126-3p
Term Overlap p-Value Adjusted p-Value Genes
Endometrial cancer 1/58 0.012 0.043 FOXO3
Amyotrophic lateral sclerosis (ALS) 1/51 0.010 0.043 GRIN2B
Intestinal immune network for IgA 1/48 0.010 0.043 CXCL12
production
Cocaine addiction 1/49 0.010 0.043 GRIN2B
Rheumatoid arthritis 1/91 0.018 0.043 CXCL12
NF-kappa B signaling pathway 1/95 0.019 0.043 CXCL12
Prolactin signaling pathway 1/70 0.014 0.043 FOXO03
Nicotine addiction 1/40 0.008 0.043 GRIN2B
¢ Non-small cell lung cancer 1/66 0.013 0.043 FOXO3
O
§ Neurotrophin signaling pathway 1/119 0.024 0.043 FOXO03
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apoptotic process (GO:2000669)

Amphetamine addiction 1/68 0.014 0.043 GRIN2B
Mitophagy 1/65 0.013 0.043 FOXO3
AMPXK signaling pathway 1/120 0.024 0.043 FOXO3
Long-term potentiation 1/67 0.013 0.043 GRIN2B
Systemic lupus erythematosus 1/133 0.026 0.043 GRIN2B
Circadian entrainment 1/97 0.019 0.043 GRIN2B
Leukocyte transendothelial migration 1/112 0.022 0.043 CXCL12
Longevity regulating pathway 1/102 0.020 0.043 FOXO3
Glutamatergic synapse 1/114 0.023 0.043 GRIN2B
Chemokine signaling pathway 2/190 0.001 0.019 CXCL12;, FOXO3
Dopaminergic synapse 1/131 0.026 0.043 GRIN2B
FoxO signaling pathway 1/132 0.026 0.043 FOXO3
Alzheimer disease 1/171 0.034 0.049 GRIN2B
Cellular senescence 1/160 0.032 0.049 FOXO3
Huntington disease 1/193 0.038 0.051 GRIN2B
Axon guidance 1/181 0.036 0.049 CXCL12
Alcoholism 1/180 0.036 0.049 GRIN2B
positive regulation of neuron death 1/39 0.000 0.002 FOXO3; GRIN2B
(GO:1901216)
regulation of dendritic spine 1/8 0.002 0.016 GRIN2B
maintenance (GO:1902950)
negative regulation of cellular 1/7 0.001 0.016 CXCL12

§ extravasation (GO:0002692)

§ positive regulation of calcium ion 1/11 0.002 0.016 CXCL12

& import (GO:0090280)

S excitatory chemical synaptic 1/8 0.002 0.016 GRIN2B

:o? transmission (GO:0098976)

§ negative regulation of dendritic cell ~ 1/8 0.002 0.016 CXCL12

o

O
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regulation of actin filament length
(GO:0030832)
integrin activation (GO:0033622)

induction of positive chemotaxis
(GO:0050930)

regulation of intrinsic apoptotic
signaling pathway in response to
DNA damage (GO:1902229)
regulation of dendritic cell apoptotic
process (GO:2000668)

positive regulation of positive
chemotaxis (GO:0050927)
protein heterotetramerization
(GO:0051290)

positive regulation of neuron
apoptotic process (GO:0043525)

positive regulation of lymphocyte
migration (GO:2000403)
response to ethanol (GO:0045471)

negative regulation of leukocyte
apoptotic process (GO:2000107)

regulation of calcium ion import
(GO:0090279)

mitochondrial RNA metabolic
process (GO:0000959)

positive regulation of monocyte
chemotaxis (GO:0090026)
regulation of monocyte chemotaxis
(GO:0090025)

positive regulation of T cell migration
(GO:2000406)

excitatory postsynaptic potential
(GO:0060079)

transcription from mitochondrial
promoter (GO:0006390)

1/11

1/9
1/11

1/17

1/11

1/17

1/20

1/20

1/18

1/15

1/13

1/23

1/21

1/18

1/23

1/21

1/20

1/13

0.002

0.002
0.002

0.003

0.002

0.003

0.004

0.004

0.004

0.003

0.003

0.005

0.004

0.004

0.005

0.004

0.004

0.003

0.016

0.016
0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

0.016

$10 of S22

CXCL12

CXCL12
CXCL12

CXCL12

CXCL12

CXCL12

GRIN2B

FOXO3

CXCL12

GRIN2B

CXCL12

CXCL12

FOXO3

CXCL12

CXCL12

CXCL12

GRIN2B

FOXO3
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positive regulation of endopeptidase
activity (GO:0010950)

negative regulation of intrinsic
apoptotic signaling pathway in
response to DNA damage
(GO:1902230)

calcium ion transport into cytosol
(GO:0060402)

regulation of cysteine-type
endopeptidase activity (GO:2000116)

positive regulation of mononuclear
cell migration (GO:0071677)

positive regulation of erythrocyte
differentiation (GO:0045648)

regulation of actin polymerization or
depolymerization (GO:0008064)

positive regulation of calcium ion
transport (GO:0051928)
response to alcohol (GO:0097305)

glutamate receptor signaling pathway
(GO:0007215)

regulation of T cell migration
(GO:2000404)

long-term synaptic potentiation
(GO:0060291)

protein kinase B signaling
(GO:0043491)

posttranscriptional regulation of gene
expression (GO:0010608)

negative regulation of response to
DNA damage stimulus (GO:2001021)

regulation of supramolecular fiber
organization (GO:1902903)

1/25

1/25

1/20

1/37

1/20

1/23

1/29

1/34

1/26
1/37

1/18

1/22

1/36

1/45

1/29

1/27

0.005

0.005

0.004

0.007

0.004

0.005

0.006

0.007

0.005
0.007

0.004

0.004

0.007

0.009

0.006

0.005

0.017

0.017

0.016

0.017

0.016

0.016

0.017

0.017

0.017
0.017

0.016

0.016

0.017

0.019

0.017

0.017

S11 of S22

GRIN2B

CXCL12

GRIN2B

GRIN2B

CXCL12

FOXO3

CXCL12

CXCL12

GRIN2B
GRIN2B

CXCL12

GRIN2B

FOXO3

FOXO03

CXCL12

CXCL12
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positive regulation of myeloid cell
differentiation (GO:0045639)

positive regulation of cell death
(GO:0010942)
blood circulation (GO:0008015)

protein heterooligomerization
(GO:0051291)

calcium ion transmembrane import
into cytosol (GO:0097553)

regulation of cellular protein
metabolic process (GO:0032268)

positive regulation of cell adhesion
(GO:0045785)
protein tetramerization (GO:0051262)

positive regulation of homeostatic
process (GO:0032846)

positive regulation of cysteine-type
endopeptidase activity (GO:2001056)

regulation of cellular amide metabolic
process (GO:0034248)

regulation of postsynaptic membrane
potential (GO:0060078)

cellular metal ion homeostasis
(GO:0006875)

cellular response to oxidative stress
(GO:0034599)

negative regulation of cell projection
organization (GO:0031345)

chemical synaptic transmission,
postsynaptic (GO:0099565)
regulation of erythrocyte
differentiation (GO:0045646)

1/30

1/58

1/51
1/50

1/37

1/51

1/65

1/91
1/84

1/56

1/39

1/34

35431

1/116

1/42

1/34

1/33

0.006

0.012

0.010
0.010

0.007

0.010

0.013

0.018
0.017

0.011

0.008

0.007

0.019

0.023

0.008

0.007

0.007

0.017

0.022

0.020
0.020

0.017

0.020

0.023

0.028
0.028

0.021

0.018

0.017

0.029

0.034

0.019

0.017

0.017

$12 of S22

FOXO3

GRIN2B

CXCL12
GRIN2B

GRIN2B

FOXO3

CXCL12

GRIN2B
FOXO03

GRIN2B

FOXO3

GRIN2B

CXCL12

FOXO3

GRIN2B

GRIN2B

FOXO3
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cytokine-mediated signaling pathway
(GO:0019221)

mitochondrial gene expression
(GO:0140053)

positive regulation of leukocyte
chemotaxis (GO:0002690)
cellular divalent inorganic cation
homeostasis (GO:0072503)

cell chemotaxis (GO:0060326)

regulation of neuron death
(GO:1901214)
chemokine-mediated signaling
pathway (GO:0070098)
positive regulation of synaptic
transmission (GO:0050806)
protein complex assembly
(GO:0006461)

negative regulation of intrinsic
apoptotic signaling pathway
(GO:2001243)

calcium ion homeostasis
(GO:0055074)

ephrin receptor signaling pathway
(GO:0048013)

axon guidance (GO:0007411)

calcium ion transmembrane transport
(GO:0070588)

regulation of neuron apoptotic
process (GO:0043523)

tumor necrosis factor-mediated
signaling pathway (GO:0033209)

brain development (GO:0007420)

cellular calcium ion homeostasis
(GO:0006874)

2/634

1/46

1/62

1/102

1/61

1/73

1/53

1/68

1/190

1/63

1/88

1/83

1/159
1/87

1/90

1/124

1/120
1/124

0.006

0.009

0.012

0.020

0.012

0.015

0.011

0.014

0.037

0.013

0.017

0.016

0.031
0.017

0.018

0.025

0.024
0.025

0.017

0.019

0.022

0.031

0.022

0.025

0.021

0.023

0.051

0.022

0.028

0.028

0.044
0.028

0.028

0.035

0.035
0.035

$13 of S22

CXCL12; FOXO3

FOXO3

CXCL12

CXCL12

CXCL12

GRIN2B

CXCL12

GRIN2B

CXCL12

CXCL12

CXCL12

GRIN2B

CXCL12
GRIN2B

FOXO3

FOXO03

GRIN2B
CXCL12
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positive regulation of cell motility 1/180 0.036 0.049 CXCL12
(GO:2000147)
NMDA glutamate receptor activity 1/8 0.002 0.017 GRIN2B
(GO:0004972)
CXCR chemokine receptor binding 1/18 0.004 0.017 CXCL12
(GO:0045236)
glycine binding (GO:0016594) 1/14 0.003 0.017 GRIN2B
voltage-gated ion channel activity 1/22 0.004 0.017 GRIN2B
(GO:0005244)
ionotropic glutamate receptor activity 1/17 0.003 0.017 GRIN2B
(GO:0004970)
ligand-gated calcium channel activity 1/21 0.004 0.017 GRIN2B
(GO:0099604)
amino acid binding (GO:0016597) 1/40 0.008 0.025 GRIN2B
chemokine activity (GO:0008009) 1/47 0.009 0.025 CXCL12
chemokine receptor binding 1/50 0.010 0.025 CXCL12
(GO:0042379)
G-protein coupled receptor binding ~ 1/134 0.027 0.045 CXCL12
(GO:0001664)
cytokine receptor binding 1/138 0.027 0.045 CXCL12
(GO:0005126)
ligand-gated cation channel activity ~ 1/61 0.012 0.028 GRIN2B
o (GO:0099094)
,§ transcriptional repressor activity, 1/160 0.032 0.045 FOXO3
g RNA polymerase II transcription
= regulatory region sequence-specific
& Dbinding (GO:0001227)
§ integrin binding (GO:0005178) 1/95 0.019 0.037 CXCL12
S core promoter binding (GO:0001047 1/98 0.019 0.037 FOXO3
s p &
8 cytokine activity (GO:0005125) 1/156 0.031 0.045 CXCL12
B
hsa-miR-4508
Term Overlap p-Value Adjusted p-Value Genes
. Fc-gamma receptor signaling 3/135 0.000 0.005 VAV3; YES1; ABL1

o

| pathway (GO:0038094)
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‘GO Molecular Functions

peptidyl-tyrosine 2/46 0.000 0.021 YES1; ABL1
autophosphorylation (GO:0038083)

Fc-gamma receptor signaling 3/134 0.000 0.005 VAV3; YES1; ABL1
pathway involved in phagocytosis

(GO:0038096)

Fc receptor mediated stimulatory 3/136 0.000 0.005 VAV3; YES1; ABL1
signaling pathway (GO:0002431)

transmembrane receptor protein 3/397 0.001 0.038 VAV3; YES1; ABL1
tyrosine kinase signaling pathway

(GO:0007169)

negative regulation of protein 2/51 0.000 0.021 U2AF2; ABL1
ubiquitination (GO:0031397)

enzyme linked receptor protein 2/121 0.002 0.048 YES1; ABL1
signaling pathway (GO:0007167)

cellular protein modification process  4/1002  0.002 0.048 YES1; ABL1; ASB6; IRAK3
(GO:0006464)

negative regulation of protein 2/68 0.001 0.031 ABL1; IRAK3
serine/threonine kinase activity

(GO:0071901)

peptidyl-tyrosine phosphorylation 2/80 0.001 0.032 YES1; ABL1
(GO:0018108)

protein modification process 2/85 0.001 0.032 YES1; ABL1
(GO:0036211)

ephrin receptor signaling pathway 2/83 0.001 0.032 VAV3; YES1
(GO:0048013)

protein phosphorylated amino acid 2/35 0.000 0.004 YES1; ABL1
binding (GO:0045309)

phosphotyrosine residue binding 2/30 0.000 0.004 YES1; ABL1
(GO:0001784)

pre-mRNA 3'-splice site binding 1/09 0.005 0.035 U2AF2
(GO:0030628)

non-membrane spanning protein 2/44 0.000 0.005 YES1; ABL1
tyrosine kinase activity (GO:0004715)

poly-pyrimidine tract binding 1/21 0.013 0.035 U2AF2
(GO:0008187)

neuropilin binding (GO:0038191) 1/20 0.012 0.035 ABL1

magnesium ion binding (GO:0000287) 2/128 0.003 0.026 ABL1; IRAK3



Cancers 2020, 12 S16 of S22

ephrin receptor binding (GO:0046875) 1/20 0.012 0.035 ABL1
GTPase activator activity 2/250 0.009 0.035 VAV3; RGS6
(GO:0005096)
adenylyltransferase activity 1/22 0.013 0.035 ABL1
(GO:0070566)
manganese ion binding (GO:0030145) 1/36 0.021 0.046 ABL1
calcium-dependent cysteine-type 1/22 0.013 0.035 CAPN15
endopeptidase activity (GO:0004198)
ATP binding (GO:0005524) 2/256 0.010 0.035 ABLI; IRAK3
SH2 domain binding (GO:0042169) 1/27 0.016 0.038 ABL1
GTPase regulator activity 2/276 0.011 0.035 VAV3; RGS6
(GO:0030695)
pre-mRNA binding (GO:0036002) 1/31 0.018 0.042 U2AF2
protein tyrosine kinase activity 2/148 0.003 0.026 YES1; ABL1
(GO:0004713)
actin monomer binding (GO:0003785) 1/26 0.015 0.038 ABL1
protein kinase C binding 1/41 0.024 0.048 ABL1
(GO:0005080)
protein kinase activity (GO:0004672)  3/514 0.003 0.026 YES1; ABL1; IRAK3
purine ribonucleoside triphosphate 2/397 0.023 0.047 ABL1; IRAK3
binding (GO:0035639)
adenyl ribonucleotide binding 2/280 0.012 0.035 ABL1; IRAK3
(GO:0032559)
mitogen-activated protein kinase 1/21 0.013 0.035 ABL1
binding (GO:0051019)
C
hsa-miR-450b-5p
Term Overlap p-Value Adjusted p-Value Genes
Natural killer cell mediated 1/131 0.0323  0.032327 RAETIE
8 cytotoxicity
”
& alpha-N-acetylneuraminate alpha-2.8- 1/7 0.002 0.004 ST8SIA3
§ sialyltransferase activity
S | (GO:0003828)
§ natural killer cell lectin-like receptor ~ 1/10 0.002 0.004 RAETIE
O , binding (GO:0046703)
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(GO:0046513)

sialyltransferase activity 1/22 0.005 0.005 ST8SIA3
(GO:0008373)
positive regulation of triglyceride 1/10 0.002 0.013 CNEPIR1
biosynthetic process (GO:0010867)
vacuolar proton-transporting V-type  1/10 0.002 0.013 VMA21
ATPase complex assembly
(GO:0070072)
ganglioside biosynthetic process 1/11 0.003 0.013 ST8SIA3
(GO:0001574)
positive regulation of triglyceride 1/17 0.004 0.013 CNEP1R1
metabolic process (GO:0090208)
proton-transporting V-type ATPase 1/10 0.002 0.013 VMA21
complex assembly (GO:0070070)
regulation of triglyceride biosynthetic 1/14 0.003 0.013 CNEPIR1
process (GO:0010866)
N-glycan processing (GO:0006491) 1/18 0.004 0.013 ST8SIA3
positive regulation of natural killer 1/18 0.004 0.013 RAETIE
cell mediated cytotoxicity
(GO:0045954)
glycosphingolipid biosynthetic 1/18 0.004 0.013 ST8SIA3
process (GO:0006688)
positive regulation of natural killer 1/18 0.004 0.013 RAETIE
cell mediated immunity (GO:0002717)
regulation of natural killer cell 1/23 0.006 0.016 RAETIE
mediated cytotoxicity (GO:0042269)
ganglioside metabolic process 1/16 0.004 0.013 ST8SIA3
(GO:0001573)
glycosphingolipid metabolic process  1/55 0.014 0.020 ST8SIA3
» (GO:0006687)
§ positive regulation of leukocyte 1/26 0.006 0.016 RAETIE
E mediated cytotoxicity (GO:0001912)
= sialylation (GO:0097503) 1/17 0.004 0.013 STS8SIA3
'go nuclear envelope disassembly 1/47 0.012 0.018 CNEPIR1
© (GO:0051081)
g ceramide biosynthetic process 1/33 0.008 0.016 ST8SIA3
o
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regulation of protein 1/41 0.010 0.018 CNEPIR1
dephosphorylation (GO:0035304)
positive regulation of protein 1/32 0.008 0.016 CNEPIR1
dephosphorylation (GO:0035307)
positive regulation of lipid 1/29 0.007 0.016 CNEPIR1
biosynthetic process (GO:0046889)
glycoprotein metabolic process 1/49 0.012 0.018 ST8SIA3
(GO:0009100)
positive regulation of 1/25 0.006 0.016 CNEPIR1
dephosphorylation (GO:0035306)
glycolipid biosynthetic process 1/43 0.011 0.018 ST8SIA3
(GO:0009247)
glycoprotein biosynthetic process 1/73 0.018 0.023 ST8SIA3
(GO:0009101)
mitotic nuclear envelope disassembly 1/45 0.011 0.018 CNEPI1R1
(GO:0007077)
protein localization to organelle 1/98 0.024 0.028 CNEP1R1
(GO:0033365)
regulation of ATPase activity 1/41 0.010 0.018 VMA21
(GO:0043462)
positive regulation of cellular 1/160 0.039 0.043 CNEPIR1
biosynthetic process (GO:0031328)
protein localization to nucleus 1/97 0.024 0.028 CNEPIR1
(GO:0034504)
oligosaccharide metabolic process 1/64 0.016 0.022 ST8SIA3
(GO:0009311)
protein glycosylation (GO:0006486) 1/131 0.032 0.036 ST8SIA3
regulation of hydrolase activity 1/81 0.020 0.025 VMA21
(GO:0051336)
sphingolipid biosynthetic process 1/67 0.017 0.022 ST8SIA3
(GO:0030148)
positive regulation of protein 1/164 0.040 0.043 CNEPIR1
modification process (GO:0031401)

D

hsa-miR-185-5p
Term Overlap p-Value Adjp-Value Genes
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GO Biological Process WikiPathways

Regulation of Microtubule 5/46
Cytoskeleton WP2038

positive regulation of cell cycle arrest 5/82
(GO:0071158)

mitotic DNA damage checkpoint 5/86
(GO:0044773)
mitotic DNA integrity checkpoint 5/90
(GO:0044774)

0.00001

0.0007

0.0009

0.001

0.003

0.001

0.001

0.001

$19 of S22

CDC42;DIAPH1,TAOK1,CAMK4;EPHB2

BTG2; ZNF385A; HMGA2; TFDP1;
GATA6

BTG2; ZNF385A; HMGA2;
TFDP1;TAOK1
BTG2; ZNF385A; HMGA2;
TFDP1,TAOK1

# The enrichment for this class has been done directly with GSEA from miRWalk on GO Biological Processes.
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Table S3. Machine learning methods to evaluate the predictivity of sncRNAs in the distinction of bladder cancer: logistic regression with lasso and elastic net
penalty, random forest classifier and AdaBoost classifier.

Classification AdaBoost ElasticNet C=0.1 ElasticNet C=1 Lasso C=0.1 LassoC=1 Random Forest
BC vs CO plasma 50.0% 48.0% 55.9% 49.1% 53.7% 51.6%
BC vs CO urine 75.5% 77.1% 79.2% 76.4% 76.5% 72.8%
G1+G2 vs CO plasma 50.3% 50.0% 48.0% 50.0% 46.4% 50.4%
G1+G2 vs CO urine 71.6% 65.8% 74.9% 64.2% 71.5% 68.5%
G3 vs CO plasma 48.5% 50.0% 50.0% 50.0% 51.2% 50.0%
G3 vs CO urine 79.9% 50.0% 80.8% 50.0% 79.4% 76.0%
G3 vs G1+G2 plasma 45.2% 50.0% 49.2% 50.0% 49.2% 46.4%
G3 vs G1+G2 urine 56.4% 50.0% 59.5% 50.0% 58.9% 65.5%
MIBC vs CO plasma 53.4% 50.0% 49.5% 50.0% 48.9% 50.0%
MIBC vs CO urine 72.4% 50.0% 83.0% 50.0% 78.0% 80.0%
MIBC vs NMIBC plasma 63.6% 50.0% 61.2% 50.0% 59.9% 50.0%
MIBC vs NMIBC urine 57.6% 50.0% 64.1% 50.0% 62.3% 54.1%
NMIBC vs CO plasma 51.8% 50.0% 58.5% 50.0% 55.9% 52.8%
NMIBC vs CO urine 74.2% 77.4% 74.7% 75.4% 73.2% 72.2%

BC =bladder cancer; CO = controls; MIBC = muscle invasive bladder cancer; NMIBC = non-muscle invasive bladder cancer; G = grade
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Figure S1. Assessment of the predictivity of sncRNAs from plasma EVs and from urine using different machine learning methods (logistic regression with lasso
and elastic net penalty, random forest classifier, and AdaBoost classifier) for some binary classification problems: cases versus controls and pairwise comparisons
by tumor type (MIBC, NMIBC and controls) and WHO 1973 histological grade (G3, G1+G2 and controls). Balanced accuracy of 0.5 is the baseline level of a random
classifier. In general, urine sncRNAs perform better than their counterparts in EVs.
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Figure S2. Kaplan-Meier CSM curves in BC patients stratified for the expression levels of: A) miR-185-5p; B)
miR-106a-5p; and C) miR-10b-5p.
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