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S1. EV isolation using ExoSponge

(b)

Figure S1. SEM imaging demonstrating on device EV capture. (a) Annexin V protein
conjugated device with effective exosome (30-150 nm) isolation. (b) CD-63 antibody conjugated
device surface (c) Control device surface with only Silane-GMBS Neutravidin conjugation
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Figure S2. EV isolation comparison with/without additional external force (centrifugation)
during incubation
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Figure S3. EV isolation comparison with ultracentrifugation and ExoSponge with various
conjugation conditions
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S2. Patients information

Table S1. Clinical information of the patient samples

Sample description
Cancer Sample > e

Type ID Adenocarcinoma . Tumor

Sex Age Stage subtype Mutation Treatment origin

Left

LC1 F 61 IV EGFR Elgzzkifc‘)’r? Tarceva  upper

lobe

LC2 F 58 IV EGFR EGFR Carboplatin/ uLefér

mutation pemetrexed pp

lobe

Left

LC3 F 70 I EGFR Elgzl:ezlgc)i(c?r? Tagrisso upper

Lung lobe
cancer
patient

LC4 F 55 v ROS1 Mig'jén Crizotinib Neck

LC5 = 40 Y, ROS1 ROS1 Crizotinib,  Lymph

rearrangement  Entrectinib node

. Left

LC6 F 63 IV ROS1 ROS1 gg{:&?gg upper

lobe




S3. MSEA raw data

Table S2. Extended contents of MSEA data
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Total

Metabolite Set | Cmp | Hits Statisti | Expecte | Raw | Holm EDR Ennchr_ne
d cQ dQ p p nt Ratio

COBALAMIN 3 1 25.252 14.286 0.204 | 1 0.8955 | 1.76760464

(AND FOLATE) 39 2 8

DEFICIENCY

METHYLMALONI | 2 1 25.252 14.286 0.204 |1 0.8955 | 1.76760464

C ACIDURIA, 39 2 8

CBLB TYPE

PRIMARY 3 1 17.349 | 14.286 0.304 | 1 0.8955 | 1.21440571

BILIARY 65 2 2

CIRRHOSIS

PHENYLKETON | 7 2 16.527 14.286 0315 |1 0.8955 | 1.15686686

URIA 18 2 3

METHYLMALONI | 4 2 16.269 14.286 0321 |1 0.8955 | 1.13880722

C ACIDURIA, 12 2 4

CBLA TYPE

MALNUTRITION | 8 2 15.037 14.286 0342 |1 0.8955 | 1.05256894
21 2 9

BIOTINIDASE 5 2 13.725 14.286 0.367 | 1 0.8955 | 0.96073078

DEFICIENCY 93 2 5

METHYLMALONI | 8 2 13.454 14.286 0.383 |1 0.8955 | 0.94176116

C ACIDURIA 25 2 5

(MMA)

MAMMARY 3 3 13.493 14.286 0.386 | 1 0.8955 | 0.94449111

TUMOR- 36 2

BEARING MICE

SOTOS 2 1 12.113 14.286 0.398 |1 0.8955 | 0.84789304

SYNDROME 21 2 2

CHRONIC 13 3 11.227 14.286 0.436 |1 0.8955 | 0.78587428

RENAL FAILURE 75 2 3

AIDS 6 1 9.2837 14.286 0.463 | 1 0.8955 | 0.64984600
08 2 3

DEMENTIA 2 1 9.2837 14.286 0.463 | 1 0.8955 | 0.64984600
08 2 3

GAMMA- 4 1 9.2837 14.286 0.463 | 1 0.8955 | 0.64984600

GLUTAMYLTRA 08 2 3

NSFERASE

DEFICIENCY

MULTIPLE 39 1 9.2837 14.286 0.463 | 1 0.8955 | 0.64984600

SCLEROSIS 08 2 3

21- 11 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603

HYDROXYLASE 56 2

DEFICIENCY

(CYP21)

3-BETA- 9 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603

HYDROXYSTER 56 2

OoID

DEHYDROGENA
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SE DEFICIENCY

3-METHYL- 4 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
CROTONYL- 56 2
GLYCINURIA

ACTH 4 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
DEFICIENCY, 56 2
ISOLATED |
ADRENAL
HYPOPLASIA.
ADDISON
DISEASE, X-
LINKED

BECKWITH- 2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
WIEDEMANN 56 2
SYNDROME.
EXOMPHALOS-
MAKROGLOSSI
A-GIGANTISM
SYNDROME |
EXERCISE-
INDUCED-
HYPERINSULIN
SM [EIHI] |
HYPOGLYCEMI
A, FAMILIAL
NEONATAL

BETA- 8 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
KETOTHIOLASE 56 2
DEFICIENCY

CARNITINE 3 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
DEFICIENCY, 56 2
MYOPATHIC

CARNITINE 5 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
PALMITOYL 56 2
TRANSFERASE
DEFICIENCY (1)

CARNITINE 8 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
PALMITOYL 56 2
TRANSFERASE
DEFICIENCY (II)

CARNITINE 4 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
TRANSPORTER 56 2
DEFECT.
PRIMARY
SYSTEMIC
CARNITINE
DEFICIENCY

CYSTIC 4 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
FIBROSIS (CF) 56 2

DIABETES 5 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
MELLITUS, 56 2
INSULIN-

DEPENDENT

FAMILIAL 3 1 9.2647 14.286 0.463 | 1 0.8955 | 0.64851603
HYPERINSULIN 56 2
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EMIA AND
HYPERPROINS

ULINEAMIA

WITH MILD

DIABETES

GALACTOSEMIA | 6 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
| 56 2

GLUCOCORTIC |2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
oID 56 2

DEFICIENCY,

FAMILIAL

ISOLATED.

MIGEON

SYNDROME |

HYPOADRENOC

ORTICISM,

FAMILIAL

GLUTARIC 8 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
ACIDURIA II 56 2

GLYCEROL 3 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
INTOLERANCE 56 2

SYNDROM

GLYCEROL 2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
KINASE 56 2

DEFICIENCY

GLYCOGENOSI | 3 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
S, TYPE III. 56 2

CORI DISEASE,

DEBRANCHER

GLYCOGENOSI

s

GROWTH 4 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
HORMONE 56 2

DEFICIENCY

KETOTIC 2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
HYPOGLYCEMI 56 2

A

MALONYL-COA | 3 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
DECARBOXYLA 56 2

SE DEFICIENCY

MEDIUM CHAIN | 10 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
ACYL-COA 56 2
DEHYDROGENA

SE DEFICIENCY

(MCAD)

NEONATAL 2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
HEMOCHROMA 56 2

TOSIS

PERSISTANT 3 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
HYPERINSULIN 56 2

EMIC

HYPOGLYCEMI

A OF INFANCY,

PHHI

REYE 2 1 9.2647 | 14.286 0.463 | 1 0.8955 | 0.64851603
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SYNDROME 56 2

REYE 2 9.2647 | 14.286 0.463 0.8955 | 0.64851603

SYNDROME 56 2

LIKE

MANIFESTATIO

NS

VERY-LONG- 21 9.2647 | 14.286 0.463 0.8955 | 0.64851603

CHAIN ACYL 56 2

COA

DEHYDROGENA

SE DEFICIENCY

(VLCAD)

ALCOHOLISM 6 7.8324 | 14.286 0.502 0.8955 | 0.54825703
01 2 5

METABOLITES |9 11.215 | 14.286 0.510 0.8955 | 0.78503429

AFFECTED BY 05 2 9

GENDER

HARTNUP 2 6.5394 | 14.286 0.541 0.8955 | 0.45774884

DISEASE 01 2 5

SPASTIC 5 6.5394 | 14.286 0.541 0.8955 | 0.45774884

ATAXIA 01 2 5

TYROSINEMIAT | 5 6.7727 | 14.286 0.545 0.8955 | 0.47407951
29 2 8

SEPTIC SHOCK | 2 5.8152 | 14.286 0.565 0.8955 | 0.40705585
07 2 9

EARLY 14 10.982 | 14.286 0.570 0.8955 | 0.76872462

MARKERS OF 9 2 6

MYOCARDIAL

INJURY

2- 2 6.0688 | 14.286 0.575 0.8955 | 0.42480750

KETOGLUTARA 55 2 4

TE

DEHYDROGENA

SE COMPLEX

DEFICIENCY

3-HYDROXY-3- |4 6.0688 | 14.286 0.575 0.8955 | 0.42480750

METHYLGLUTA 55 2 4

RYL-COA

LYASE

DEFICIENCY

3- 3 6.0688 | 14.286 0.575 0.8955 | 0.42480750

METHYLGLUTA 55 2 4

CONIC

ACIDURIA

(TYPE 1)

ASPHYXIA[DD] | 7 6.0688 | 14.286 0.575 0.8955 | 0.42480750
55 2 4

CARNITINE- 4 6.0688 | 14.286 0.575 0.8955 | 0.42480750

ACYLCARNITIN 55 2 4

E

TRANSLOCASE

DEFICIENCY

CHRONIC 3 6.0688 | 14.286 0.575 0.8955 | 0.42480750

PROGRESSIVE 55 2 4

EXTERNAL
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OPHTHALMOPL
EGIA AND
KEARNS-SAYRE
SYNDROM

FRUCTOSE 5 2 6.0688 14.286 0575 |1 0.8955 | 0.42480750
INTOLERANCE, 55 2 4
HEREDITARY

FRUCTOSE-1,6- |5 2 6.0688 14.286 0575 | 1 0.8955 | 0.42480750
DIPHOSPHATAS 55 2 4
E DEFICIENCY

GLYCOGEN 3 2 6.0688 14.286 0575 | 1 0.8955 | 0.42480750
SYNTHETASE 55 2 4
DEFICIENCY

GLYCOGENOSI |5 2 6.0688 14.286 0575 | 1 0.8955 | 0.42480750
S (TYPEIA, IB, 55 2 4

IC) |
GLYCOGENOSI
S, TYPE VL.
HERS DISEASE

LONG CHAIN 5 2 6.0688 | 14.286 0575 | 1 0.8955 | 0.42480750
ACYL-COA 55 2 4
DEHYDROGENA
SE DEFICIENCY
(LCAD)

LONG-CHAIN-3- | 10 2 6.0688 | 14.286 0575 | 1 0.8955 | 0.42480750
HYDROXYACYL- 55 2 4

COA
DEHYDROGENA
SE DEFICIENCY
(LCHAD)

PHOSPHOENOL | 5 2 6.0688 14.286 0575 |1 0.8955 | 0.42480750
PYRUVATE 55 2 4

CARBOXYKINAS
E DEFICIENCY 2

(PEPCK2)

RESPIRATORY |4 2 6.0688 | 14.286 0575 | 1 0.8955 | 0.42480750
CHAIN 55 2 4
DEFICIENCIES

SHORT CHAIN | 4 2 6.0688 | 14.286 0575 | 1 0.8955 | 0.42480750
ACYL-COA 55 2 4
DEHYDROGENA

SE DEFICIENCY

(SCAD)

TRANSALDOLA | 6 1 5.1069 | 14.286 0.590 | 1 0.8955 | 0.35747585
SE DEFICIENCY 48 2

RHABDOMYOLY | 4 2 9.1565 | 14.286 0.590 | 1 0.8955 | 0.64094218
SIS 99 2 1
GLUTARIC 3 1 4.9052 | 14.286 0598 | 1 0.8955 | 0.34335713
ACIDURIA | 11 2 3
DICARBOXYLIC | 2 2 7.0157 | 14.286 0.611 |1 0.8955 | 0.49108917
AMINOACIDURI 65 2 8

A. GLUTAMATE-

ASPARTATE

TRANSPORT

DEFECT

10
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ISOVALERIC 9 5.898 | 14.286 0.637 0.8955 | 0.41285174

ACIDEMIA 41 2 3

GLUTATHIONE | 8 3.9397 | 14.286 0.637 0.8955 | 0.27577348

SYNTHETASE 5 2 5

DEFICIENCY

AUTISM 8 6.1796 | 14.286 0.638 0.8955 | 0.43256334
45 2 9

PROPIONIC 8 56612 | 14.286 0.659 0.8955 | 0.39627607

ACIDEMIA 95 2 4

HYPERBARIC | 9 6.3726 | 14.286 0.673 0.8955 | 0.44607307

OXYGEN 94 2 9

EXPOSURE

DIABETES 19 7.9128 | 14.286 0.684 0.8955 | 0.55388492

MELLITUS 82 2 2

(MODY), NON-

INSULIN-

DEPENDENT

PYRUVATE 7 52467 | 14.286 0.701 0.8955 | 0.36726165

DEHYDROGENA 1 2 5

SE DEFICIENCY

(E3)

LESCH-NYHAN |5 4.0124 | 14.286 0.703 0.8955 | 0.28086238

SYNDROME 08 2 3

MYOCARDIAL | 6 6.8865 | 14.286 0.704 0.8955 | 0.48204535

ISCHEMIA 09 2 9

MAPLE SYRUP | 9 59715 | 14.286 0.708 0.8955 | 0.41799664

URINE DISEASE 52 2

HYPERINSULINI | 2 2.3506 | 14.286 0.717 0.8955 | 0.16453870

SM- 2 9

HYPERAMMON

EMIA

SYNDROME

LYSINURIC 4 2.3506 | 14.286 0.717 0.8955 | 0.16453870

PROTEIN 2 9

INTOLERANCE

(LPI)

2,4-DIENOYL- 3 2.2589 | 14.286 0.722 0.8955 | 0.15811983

COA 41 2 8

REDUCTASE

DEFICIENCY

2- 2 2.2580 | 14.286 0.722 0.8955 | 0.15811983

HYDROXYGLUT 41 2 8

ARIC ACIDEMIA

L)

HYPERLYSINEM | 2 2.2580 | 14.286 0.722 0.8955 | 0.15811983

IA 1, FAMILIAL | 41 2 8

HYPERPIPECOL

ATEMIA

PYRUVATE 10 3.6691 | 14.286 0.753 0.8955 | 0.25683186

CARBOXYLASE 13 2 3

DEFICIENCY

CARBAMOYL 3 1.8803 | 14.286 0.760 0.8955 | 0.13161836

PHOSPHATE 73 2 8

SYNTHETASE

DEFICIENCY

11
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(CPS)

HYPERLYSINEM | 3 2 1.8396 14.286 0.765 | 1 0.8955 | 0.12876942
IA1l OR 03 2 5
SACCHAROPIN
URIA

XANTHINURIA 2 1 1.5719 14.286 0.767 | 1 0.8955 | 0.11003079
37 2 9

AGING- 6 1 1.537 14.286 0.769 | 1 0.8955 | 0.10758784
RELATED 92 2 8
METABOLITES

CITRULLINEMIA | 3 1 1.4339 14.286 0.777 | 1 0.8955 | 0.10037099
TYPE I | 61 2 3
CITRULLINEMIA
TYPE Il, ADULT-
ONSET

SHORT-BOWEL | 2 1 1.4339 14.286 0.777 | 1 0.8955 | 0.10037099
SYNDROME 61 2 3
(PERMANENT
INTESTINAL
FAILURE)

HEMODIALYSIS | 14 4 4.63 14.286 0.798 | 1 0.8955 | 0.32409351
75 2 8

ANOXIA 8 3 2.4216 14.286 0.799 | 1 0.8955 | 0.16950861
07 2

HOMOCYSTINU | 2 1 1.1572 | 14.286 0.799 | 1 0.8955 | 0.08100238
RIA DUE TO 85 2
DEFECT OF
N(5,10)-
METHYLENE
THF
DEFICIENCY |
HOMOCYSTINU
RIA (CBLE)

METHIONINE 2 1 1.1572 14.286 0.799 | 1 0.8955 | 0.08100238
ADENOSYL 85 2
TRANSFERASE
DEFICIENCY |
METHYLMALONI
C ACIDURIA
AND
HOMOCYSTINU
RIA, CBLC TYPE
|
METHYLMALONI
C ACIDURIA
AND
HOMOCYSTINU
RIA, CBLD TYPE

S- 5 1 1.1572 14.286 0.799 | 1 0.8955 | 0.08100238
ADENOSYLHOM 85 2
OCYSTEINE
HYDROLASE
DEFICIENCY

CONTINUOUS 15 7 2.3437 14.286 0.808 | 1 0.8955 | 0.16405571
AMBULATORY 16 2 9

12



WILEY-VCH

PERITONEAL
DIALYSIS
(CAPD)

3- 3 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
HYDROXYISOB 56 2
UTYRIC

ACIDURIA

3- 4 1 1.0572 | 14.286 0.808 | 1 0.8955 | 0.07400252
METHYLGLUTA 56 2
CONIC
ACIDURIA
(TYPE II), X-
LINKED

ACYL COA 2 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
DEHYDROGENA 56 2
SE9
DEFICIENCY |
PYRUVATE
DEHYDROGENA
SE DEFICIENCY
(E2)

CONGENITAL 2 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
LACTIC 56 2
ACIDOSIS

ETHYLMALONIC | 2 1 1.0572 | 14.286 0.808 | 1 0.8955 | 0.07400252
ENCEPHALOPA 56 2
THY (EPEMA)

LEIGH'S 2 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
SYNDROME, 56 2
SUBACUTE
NECROTIZING
ENCEPHALOPA
THY, SNE

LIVER DISEASE, | 2 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
LIVER FAILURE, 56 2
UNSPECIFIC

METHANOL 2 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252
POISONING 56 2

MITOCHONDRIA | 2 1 1.0572 | 14.286 0.808 | 1 0.8955 | 0.07400252
L- 56 2
ENCEPHALOPA
THY-LACTIC
ACIDOSIS-
STROKE
(MELAS) |
MYOCLONIC
EPILEPSY AND
RAGGED RED
FIBER DISEASE
(MERRF) |
PYRUVATE
DEHYDROGENA
SE DEFICIENCY
(E1)

PYRIDOXAMINE | 3 1 1.0572 14.286 0.808 | 1 0.8955 | 0.07400252

13
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5-PRIME-
PHOSPHATE
OXIDASE
DEFICIENCY

56

2

PYRUVATE
DEHYDROGENA
SE E3-BINDING
PROTEIN
DEFICIENCY

1.0572

14.286

0.808
56

0.8955

0.07400252

SEPSIS,
NEONATAL [DD]

1.0572

14.286

0.808
56

0.8955

0.07400252

VALPROATE
THERAPY:
ANTICONVULAS
ANT
HYPERSENSITI
VITY
SYNDROME
VALPROATE
ASSOCIATED
HEPATOTOXICI
TY

1.0572

14.286

0.808
56

0.8955

0.07400252

ARGININOSUCC
INIC ACIDURIA
(ASL)

2.4454

14.286

0.813
99

0.8955

0.17117457
7

ORNITHINE
TRANSCARBAM
YLASE
DEFICIENCY
(OTC)

10

2.2549

14.286

0.818
03

0.8955

0.15783984
3

METABOLITES
AFFECTED BY
EXERCISE

3.6982

14.286

0.822
46

0.8955

0.25886882
3

HYPERORNITHI
NEMIA WITH
GYRATE
ATROPHY
(HOGA)

2.2762

14.286

0.823
73

0.8955

0.15933081
3

N-
ACETYLGLUTA
MATE
SYNTHETASE
DEFICIENCY.
NAGS
DEFICIENCY

1.5791

14.286

0.827
47

0.8955

0.11053478
9

HYPERPROLINE
MIA, TYPE I

2.1083

14.286

0.827
81

0.8955

0.14757804
8

STROKE

3.4146

14.286

0.835
24

0.8955

0.23901722

DELTA-
PYRROLIDINE-
5-
CARBOXYLATE
SYNTHASE
DEFICIENCY

1.8616

14.286

0.835
58

0.8955

0.13030939
4

14
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SCHIZOPHRENI | 26 6 2.8328 | 14.286 0.836 | 1 0.8955 | 0.19829203

A 86 2 4

CREATINE 4 2 0.89635 | 14.286 0.839 | 1 0.8955 | 0.06274324

DEFICIENCY, 28 2 5

GUANIDINOACE

TATE

METHYLTRANS

FERASE

DEFICIENCY

HEART FAILURE | 10 3 2.3756 | 14.286 0.840 | 1 0.8955 | 0.16628867
25 2 4

CRITICAL 6 4 4.0176 | 14.286 0.841 | 1 0.8955 | 0.28122637

ILLNESS 33 2 5

(MAJOR

TRAUMA,

SEVERE

SEPTIC SHOCK,

OR

CARDIOGENIC

SHOCK)

ACUTE 14 7 3.1178 | 14.286 0.841 |1 0.8955 | 0.21824163

SEIZURES 97 2 5

DIFFERENT 24 7 3.1178 | 14.286 0.841 |1 0.8955 | 0.21824163

SEIZURE 97 2 5

DISORDERS

HYPERORNITHI | 3 2 1.65 14.286 0.844 | 1 0.8955 | 0.11549769

NEMIA- 29 2

HYPERAMMON

EMIA-

HOMOCITRULLI

NURIA [HHH-

SYNDROME]

SHORT BOWEL | 4 2 1.65 14.286 0.844 | 1 0.8955 | 0.11549769

SYNDROME 29 2

(UNDER

ARGININE-FREE

DIET)

NEONATAL 12 2 1.3567 | 14.286 0.854 | 1 0.8955 | 0.09496710

INTRAHEPATIC 72 2 1

CHOLESTASIS

PEARSON 3 2 1.2993 | 14.286 0.857 | 1 0.8955 | 0.09094918

SYNDROM 05 2 1

HOMOCYSTINU | 5 2 1.0733 | 14.286 0.863 | 1 0.8955 | 0.07512949

RIA, 81 2 7

CYSTATHIONIN

E BETA-

SYNTHASE

DEFICIENCY

REFRACTORY | 10 4 2.1239 | 14.286 0.868 | 1 0.8955 | 0.14867002

LOCALIZATION- 79 2 7

RELATED

EPILEPSY

FUMARIC 3 2 0.64437 | 14.286 0.941 |1 0.9566 | 0.04510499

ACIDURIA 44 6 8

ARGININEMIA. |5 1 0.05346 | 14.286 0.956 | 1 0.9566 | 0.00374268
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WILEY-VCH

HYPERARGININ 8 66 6 5

EMIA,

ARGINASE

DEFICIENCY

CIRRHOSIS 23 1 0.05346 | 14.286 0.956 |1 0.9566 | 0.00374268
8 66 6 5

L- 2 1 0.05346 | 14.286 0.956 | 1 0.9566 | 0.00374268

ARGININE:GLYC 8 66 6 5

INE

AMIDINOTRANS

FERASE

DEFICIENCY
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