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Supplementary Figure 1. CD81 expression in MDAMB231 whole cell lysate and EV lysates. Uncropped

blot image.
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Supplementary Figure 2. EV proteins intensities. Boxplots illustrating the differences in protein

abundances between all EV proteins per cell-line derived EVs.
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Supplementary Figure 3. Common EV markers identified across all EV samples. Enrichment of common

EV protein markers measured across all EVs.
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Supplementary Figure 4. Protein content-based EV characterization according to the recommendations
of the recently published MISEV2018 guidelines . Heatmap displaying the abundance of at least one of
each of the three categories of protein markers detected in the EV preparations compared to the whole

cell lysates.
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Supplementary Figure 5. EV Phosphoproteome. A. All phosphosites identified and quantified with a
localization probability >0.75. B. Overlap between the EV phosphorylated proteins, EV proteins and
proteins annotated in the Exocarta and Vesiclepedia databases. C. Distribution of identified phosphosites
containing serine (pS), threonine (pT) and tyrosine (pY). D. Gene ontology enrichment analysis of the EV

phosphoproteins. Only top 10 enriched terms (lowest p-values) are shown in each ontology.
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Supplementary Figure 6. Proteomic profiling of whole cell lysates. A. Principal component analysis (PCA)
and hierarchical clustering (Pearson correlation) based on protein abundance. B. Heatmap of z-scored
protein intensities of the differentially expressed proteins (ANOVA, FDR<0.05) C. Heatmap of the protein
abundances (z-scored medians) of the TNBC and HER2-positive EV subtype-specific signatures as detected

in the whole lysates of the different cell lines.
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Supplementary Figure 7. EV markers in the serum-derived EVs. Comparison of the most common EV

markers identified across the different patient-derived EVs.



Supplementary Table 1a. GSEA of EV proteins associated with the TNBC subtype.

NAME SIZE ES NES NOM p-val FDR g-val (cutoff<0.05)
HALLMARK_EPITHELIAL_MESENCHYMAL_TRANSITION 133 0,6540719 3,85466 0 0
HALLMARK_TNFA_SIGNALING_VIA_NFKB 56 0,5475942 2,8069596 0 0
HALLMARK_INFLAMMATORY_RESPONSE 57 0,5104872 2,5062516 0 0
HALLMARK_ANGIOGENESIS 17 0,6461675 2,3825557 0 0
HALLMARK_IL6_JAK_STAT3_SIGNALING 20 0,5345839 2,137414 0 0
HALLMARK_UV_RESPONSE_DN 72 0,36810255 2,0255773 0 0
HALLMARK_COAGULATION 67 0,35265657 1,8565571 0 0,002917834
HALLMARK_KRAS_SIGNALING_UP 53 0,3424629 1,7302884 0 0,006893382
HALLMARK_IL2_STATS5_SIGNALING 76 0,3367854 1,682648 0 0,010212418
HALLMARK_MYOGENESIS 75 0,29578114 1,6497003 0 0,014501635
HALLMARK_KRAS_SIGNALING_DN 24 0,36971372 1,5274572 0,05940594 0,032568324
HALLMARK_APICAL_SURFACE 19 0,39960963 1,5025907 0,05 0,03325844
KEGG_ECM_RECEPTOR_INTERACTION 58 0,68450683 3,4805853 0 0
KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION 36 0,63154024 2,742483 0 0
KEGG_HEMATOPOIETIC_CELL_LINEAGE 18 0,6910933 2,6168797 0 0
KEGG_CELL_ADHESION_MOLECULES_CAMS 52 0,4960803 2,4235094 0 0
KEGG_HEDGEHOG_SIGNALING_PATHWAY 16 0,632326  2,2780492 0 0
KEGG_HYPERTROPHIC_CARDIOMYOPATHY_HCM 39 0,43377253 1,9352672 0 0,004275001
KEGG_DILATED_CARDIOMYOPATHY 40 0,41028127 1,9226185 0 0,004182468
KEGG_COMPLEMENT_AND_COAGULATION_CASCADES 23 0,43467057 1,774263 0 0,013973859
KEGG_FOCAL_ADHESION 123 0,2921633 1,7647603 0 0,013210429
KEGG_AXON_GUIDANCE 68 0,30095914 1,5747403 0 0,04199096
GO_BLOOD_VESSEL_MORPHOGENESIS 132 0,4749768 3,0534868 0 0
GO_EXTRACELLULAR_STRUCTURE_ORGANIZATION 155 0,51751465 3,0283368 0 0
GO_MULTICELLULAR_ORGANISM_METABOLIC_PROCESS 35 0,5923268 2,7073529 0 0
GO_BRANCHING_MORPHOGENESIS_OF_AN_EPITHELIAL_TUBE 46 0,5344634 2,6892874 0 0
GO_MULTIVESICULAR_BODY_ORGANIZATION 27 0,62724566 2,651198 0 0
GO_MULTI_ORGANISM_ORGANELLE_ORGANIZATION 22 0,6650792  2,642555 0 0
GO_MULTICELLULAR_ORGANISMAL_MACROMOLECULE_METABOLIC_PROCESS 34 0,5981032 2,6414802 0 0
GO_ANGIOGENESIS 112 0,46464446 2,5782516 0 0
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GO_NEGATIVE_REGULATION_OF_CELLULAR_RESPONSE_TO_GROWTH_FACTOR_STIMULUS
GO_CELL_CELL_ADHESION_VIA_PLASMA_MEMBRANE_ADHESION_MOLECULES
GO_AMINOGLYCAN_CATABOLIC_PROCESS
GO_EMBRYONIC_ORGAN_MORPHOGENESIS
GO_MESENCHYME_DEVELOPMENT
GO_RESPONSE_TO_OXYGEN_LEVELS
GO_TELENCEPHALON_DEVELOPMENT

GO_CELL_RECOGNITION
GO_REGULATION_OF_RESPONSE_TO_CYTOKINE_STIMULUS
GO_NEGATIVE_REGULATION_OF_CELL_DEVELOPMENT
GO_CEREBRAL_CORTEX_CELL_MIGRATION
GO_CARDIAC_MUSCLE_CELL_DIFFERENTIATION
GO_REGULATION_OF_PEPTIDYL_TYROSINE_PHOSPHORYLATION

GO_NEGATIVE_REGULATION_OF_TRANSMEMBRANE_RECEPTOR_PROTEIN_SERINE_THREONINE_KINASE_SIGNALING_PATHWAY

GO_LEUKOCYTE_DIFFERENTIATION

65
15
61
40
65
16

183
19
91
15
75
63
25
33
65

151
40
29
36
52
57
24
64
55

111
73
39
50

101
17
23
68

70

0,3370369
0,5196824
0,35076648
0,37921208
0,34307963
0,49145204
0,2718963
0,5030886
0,3497157
0,50689816
0,3404747
0,3455403
0,44608828
0,39508873
0,36493754
0,29789746
0,35888454
0,4015737
0,39152828
0,33384714
0,33394924
0,41859517
0,35104787
0,35275102
0,27736694
0,30854952
0,36040285
0,33914018
0,31139967
0,47708827
0,41165754
0,30306798
0,34716094
0,32009467

1,7859701
1,7866691
1,7806145
1,781406

1,7783157
1,7819988
1,7769675
1,7662284
1,7687044
1,7668531
1,7614292
1,7602364
1,756777

1,7547618
1,7499985
1,7436026
1,7414166
1,7318122
1,7327425
1,7187158
1,7145991
1,7149304
1,7096045
1,7109884
1,7031478
1,6984441
1,691827

1,6921713
1,6925831
1,6818987
1,6831218
1,685333

1,6770866
1,6755494

0
0,007246377
0
0
0
0,012903226
0
0,015748031
0
0,012903226
0
0
0,010526316
0
0
0
0,01754386
0
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0
0,014492754
0,016949153

0

0,02

0

0,02966904
0,029861068
0,030271184
0,030378135
0,030485334
0,030565925
0,030648641

0,03219082

0,03219396
0,032218214
0,032930486
0,032940038
0,033366963
0,033616193

0,03447974
0,035418764

0,0356777
0,0366899
0,036874816
0,040121127
0,040719513

0,04098805
0,04117971
0,041202597
0,042961754
0,043842174
0,044478707
0,044716846
0,044887584
0,046057012
0,046110537
0,046143707
0,046254415

0,046319



GO_POSITIVE_REGULATION_OF_LOCOMOTION
GO_REGULATION_OF_MAPK_CASCADE
GO_REGULATION_OF_ERK1_AND_ERK2_CASCADE
GO_NEGATIVE_REGULATION_OF_CELL_DIFFERENTIATION
GO_SENSORY_ORGAN_MORPHOGENESIS
GO_NEGATIVE_REGULATION_OF_DEVELOPMENTAL_PROCESS
GO_NEGATIVE_REGULATION_OF_CELL_PROJECTION_ORGANIZATION
GO_POSITIVE_REGULATION_OF_NERVOUS_SYSTEM_DEVELOPMENT
GO_NEGATIVE_REGULATION_OF_CHEMOTAXIS
GO_ODONTOGENESIS

GO_REGULATION_OF_CELL_GROWTH

169
220
69
153
62
209
60
134
15
33
144

0,28631788
0,24141857
0,3238348
0,27044898
0,3327704
0,24543591
0,32950357
0,30929932
0,46363083
0,37186462
0,2819293

1,6805739
1,6837081
1,6774836
1,6775863
1,6707563
1,6714435
1,6610754
1,6616591
1,6640562
1,663018
1,6621399

O O O o o o o

0
0,013245033
0,011494253

0

0,04632646
0,04634834
0,046513483
0,046808083
0,04732897
0,047469974
0,04892702
0,049103152
0,049116466
0,049146734
0,04922694



Supplementary Table 1b. GSEA of EV proteins associated with the HER2-positive subtype.

NAME SIZE ES NES NOM p-val FDR g-val (cutoff<0.05)

KEGG_PROTEASOME 39 0,6328617 1,9376595 0 9,29E-04

KEGG_MTOR_SIGNALING_PATHWAY 27 0,646495 1,8876325 0 0,003312365
KEGG_AMINOACYL_TRNA_BIOSYNTHESIS 25 0,6369281 1,8271948 0,001101322 0,007869756
KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM 30 0,584942  1,7579488 0 0,017485362
KEGG_INSULIN_SIGNALING_PATHWAY 65 0,5273585 1,7205372 0 0,024213506
GO_REGULATION_OF_CELLULAR_AMINO_ACID_METABOLIC_PROCESS 46 0,6477915 2,0642884 0 0,001574048
GO_REGULATION_OF_TRANSLATIONAL_INITIATION 49  0,6429345 2,0295384 0 0,001181092
GO_FORMATION_OF_TRANSLATION_PREINITIATION_COMPLEX 19 0,7525628 2,013563 0 0,002104858
GO_REGULATION_OF_CELLULAR_AMINE_METABOLIC_PROCESS 53 0,624812 2,012556 0 0,001578644
GO_NIK_NF_KAPPAB_SIGNALING 60 0,6080574 1,9672834 0 0,003318744
GO_PROTEIN_MODIFICATION_BY_SMALL_PROTEIN_REMOVAL 41  0,6203065 1,925892 0 0,007109539
GO_REGULATION_OF_CELLULAR_KETONE_METABOLIC_PROCESS 71 0,5924128 1,9201525 0 0,006660051
GO_ANAPHASE_PROMOTING_COMPLEX_DEPENDENT_CATABOLIC_PROCESS 57 0,59065825 1,8951299 0 0,009691925
GO_FC_EPSILON_RECEPTOR_SIGNALING_PATHWAY 79 0,5595973 1,8696026 0 0,01265652
GO_NEGATIVE_REGULATION_OF_PROTEIN_MODIFICATION_BY_SMALL_PROTEIN_CONJUGATION_OR_REMOVAL 84 0,5556396 1,8676054 0 0,011708366
GO_AMINO_ACID_ACTIVATION 32 0,6164461 1,8605653 0 0,011940118
GO_ANTIGEN_PROCESSING_AND_PRESENTATION_OF _EXOGENOUS_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_| 50 0,5830832 1,8561842 0 0,011669364
GO_REGULATION_OF_PROTEIN_UBIQUITINATION_INVOLVED_IN_UBIQUITIN_DEPENDENT_PROTEIN_CATABOLIC_PROCESS 69 0,56845564 1,8507189 0 0,012417492
GO_REGULATION_OF_INTRACELLULAR_STEROID_HORMONE_RECEPTOR_SIGNALING_PATHWAY 23 0,66132444 1,8434689 0,001109878 0,013284902
GO_FC_RECEPTOR_SIGNALING_PATHWAY 116 0,5300428 1,8343831 0 0,015038286
GO_INNATE_IMMUNE_RESPONSE_ACTIVATING_CELL_SURFACE_RECEPTOR_SIGNALING_PATHWAY 69 0,5627703 1,8341705 0 0,014098394
GO_REGULATION_OF_RNA_STABILITY 92 0,53563136 1,8127203 0 0,019877614
GO_POSITIVE_REGULATION_OF_LIGASE_ACTIVITY 67 0,5499852 1,7896364 0 0,028276332
GO_ANTIGEN_RECEPTOR_MEDIATED_SIGNALING_PATHWAY 84 0,5305962 1,7798052 0 0,031033333
GO_TRNA_METABOLIC_PROCESS 62 0,5498893 1,7770387 0 0,030905416
GO_T_CELL_RECEPTOR_SIGNALING_PATHWAY 78 0,5321811 1,7763419 0 0,029659087
GO_MYELOID_CELL_DEVELOPMENT 16 0,67675817 1,7735121 0 0,029426103
GO_TUMOR_NECROSIS_FACTOR_MEDIATED_SIGNALING_PATHWAY 61 0,54488856 1,7715914 0 0,028870353
GO_NEGATIVE_REGULATION_OF_CANONICAL_WNT_SIGNALING_PATHWAY 72 0,5332362 1,7702878 0 0,028228415
GO_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN_VIA_MHC_CLASS_| 64 0,5447548 1,7674999 0 0,02823807
GO_PROTEIN_POLYUBIQUITINATION 104 0,51345074 1,7649174 0 0,028155642
GO_REGULATION_OF_CELL_CYCLE_PHASE_TRANSITION 139 0,5093335 1,764354 0 0,027317923
GO_TRANSCRIPTION_COUPLED_NUCLEOTIDE_EXCISION_REPAIR 40 0,5740359 1,738614 0 0,039114345
GO_ANTIGEN_PROCESSING_AND_PRESENTATION_OF_PEPTIDE_ANTIGEN 106 0,51183224 1,7276947 0 0,044369012
GO_REGULATION_OF_LIGASE_ACTIVITY 76 0,51939005 1,7243586 0 0,044761814
GO_IMMUNE_RESPONSE_REGULATING_CELL_SURFACE_RECEPTOR_SIGNALING_PATHWAY 136 0,50059575 1,7218251 0 0,045181643
GO_POSITIVE_REGULATION_OF_PROTEIN_MODIFICATION_BY_SMALL_PROTEIN_CONJUGATION_OR_REMOVAL 101 0,5027726 1,7185997 0 0,04611859
GO_NEGATIVE_REGULATION_OF_GTPASE_ACTIVITY 20 0,6261651 1,7166989 0,001103753 0,045800176



Supplementary Table 2. Reactome Pathway analysis of the phosphorylated EV proteins.

Ratio Of Proteinin  Number Of Proteinin  Protein From
Geneset Geneset Geneset Network  Pvalue  FOR  Nodes
NUP107,ITSN1,PREX,BCR MYLG, CDCABIGAPSF N, ARHGAPL, GMIP,INCENP, CENPAFLNA,CENPF, TAOK1,PKN2,PKN1,CASCS, ARPCS, ITGB PPP1R12A, SRC.SAF, BAIAP2, PRC1,
CDC20,HIST2H3A,DSNLRACGAP1, PTK2,GRB2, CALM1KIF 14, WASLAKAP13,CTTN, ARHGEF 2, ARHGEF 7, PAK2, MYOSB,ERCCELACTGL, ARHGEF 26, RHPN2,ECT2,YWHAB YWHAG
ARHGEF 12, ARHGEF 17,ARHGEF 16,CYFIP1, TRIO, DEPDC18, NUP98, ABR, STARD13,H3F3A,NUF 2, NUDC,CIT,FGD1, FGD3, KTN1, ABI1, PPP1CB CDHI,CLIPL,0BSCN KLCL KLC2, SRGA
P2,SRGAPLNF2,8RK1EVLSOST HISTIHAA,RPS27,VAV 2, RHOV,CTNNAL RANBP2, TRIP10,CTNNBL, ARHGAP39,ARHGAP35,ARHGDIA, RALBP1, ARHGAP17,ARHGAP12, ARHGAP
Signaling by Rho GTPases(R) 00304 330 106 LUE16 10SE13 2LMYHI4  KIF18A,DIAPH3,DLGA, 13,CLASP1,CLASP2, MAPK3,FMNLS, FMNLL FMNL2
NUP107,DDX39A,ZC3H11A SF1,SRRT,SRSF 10,SRSF11,CASC3 SRSF2,SRSF3,SRSF5, SNRNP200,SRSF6,SRSF7, CTNNBLL TFIP1L, PRCC, SRSF1,U2AF2, HNRNPAL HNRNPAO,HNRNP.
A3 EIF4A3,CD28P2,PCBP1,PCBP2, SYMPK, SNWL,PRPFA0A,SLU7,RAET, HNRNPA281,NUP155,NUP153,DDX42,RBM17,NCBP1, TRA28, HNRNPU,NUP214,NUP210,NUPSE NUPBS,
HINRNPL, HNRNPK HNRNPF, HNRNPD,HNRNPC NDCL,SF382,5F381,THOC, THOCS, THOCT, SNRNP27,SNRPC,CHERP,PTBP1 PPILL SRRM2, SRRM1,CSTF3,RNPS 1, HNRNPH1 RANS
Processing of Capped Intron-Containing Pre-mRNA(R) 00215 24 7 777616 368613 P2,CWC2S,CWC22,PRPFA,PRIF3,HSPAS,CPSF7,YBXL,USP39
TFRCPIPSKLA EPS1SLLEGFR AP2M1IST1ACAP2, ARPCS, ARRBL,VPS 37D, ARFGAP2, MET SRC RAB11FIP1,RAB11FIPS,OSEC1,AP2AT WASL GITL EPS15,SHIGLLTSG101,CAV
2,CAV1,IGF2RASAP1,ASAP2,MVB128,MVB12A, ARPCSLVPS35 BIN1, PARD3,VPS 28, NEDDALEHD1,EHD2, RET,CLTC.CLTA, DLRAPT, WWP1 HSPA1B,USP8,F 2R RAB3LRAB3S R
ABSC,DAB PDCDEIP,VPS4B,VPS4A, PMLRABLOHLA-CHLAA HLA-
Endocytosis(k) 00239 260 i3 SAMEAS 171612 ESHIKEPLCHMPLA RABBA,CXCRA,GBF1,CAPZAL, CAPZA2,CHIMPAC,CHIMPAB, HSPAB, CHMP2B,CHMP2A,FGF R4 F GF R3, TGF BR, RABEP1, CHMP3,CHMPS, ERBE3
ARAF,IQGAP1,PIPSK1A,FN1LRRAS2,EGFR SLCOA1,ARPCS, GBI, ITGBS, TGBA, TGE3, TGAV, PPP1R12A, ITGAA,ITGA3, TGA2,TGAG,ITGAS, TGAS,SRC BAIAP2, CRKLACTNG PTK2
WASLGIT1, ARHGEF7,PAKE,PAK, PAKA ACTGLRAF ,VCLMSN,SSH3 SSH1ARHGEF 12,CYFIP1 ARPCSL BRAF, TMSBAX,FGD1,F GD3,ABI2,PPP1CB,CFL2,CFL1, MAP2K2,F 2R BRK
Regulation of actin cytoskeleton(K) 00197 214 67 105614 249612 1SOSLAPCEZR,GNGI2VAV2ARHGAP3S, PXNMYHL14, MYHLO,DIAPHS,FGFRA,F GF R3,BOKRE2 MYHO,GNAL3, MAPK3
ITSN1,ARAF,PSMD,PREX1,PSMD2, PSMD1, FRS2,PRKAR1B,PRKARLA, PSME A, PRKARZB,PRKAR2A,PIPSK1A,NGF R KBKB,PSMAS, PSMA3 PSMA2, EGFR, RICTOR STAT3,PSMC1,
AP2MLSQSTM1,NRGL, MET SRC,CRKLTP53,PTK2,GRBZ, CALM1,AP2A1, AKAP13, GABL ARHGEF 2, ARHGEF 7,KITLG,PEBP1,ADAM 17,RAF 1, ARHGEF 26, RTNA,ECT2,GSK3B,GSK3
A YWHAB ARHGEF 12, ARHGEF 17,ARHGEF 16,RALA, PSMB10,MAPK14, TRIO,PRKCD, ADCYS, UBAS2, MAPKAP1, ABR, BRAP,BRAF RET,CLTC,CLTA PEA15,FGD1,ADCY FGD3,IRSL1
RS2,MAP2K2,0BSCNITPR3,NF1,5051, HDAC2 HDACL PTPN11,MTOR RPSGKA3, SPTBNS, SPTBNL SPTBN2VAV2, CAMKA, ARHGDIA, TSC2, MARK3,DLG4,FGFRA, FGFR3, RASA3A
signalling by NGF(R) 00387 a 101 783612 KT151,CAMK2D, GNA13,ERBB3,ERBB2,NCAM,CAMK2G,MAPK3,BAD
ARAFAKT2,FRS2,HSPG2,I0GAPLFNLRRAS2, EGFR FLNA FLNB,FLNC STAT3,SLCOAL ITGBI ITGBS, TGB3,TGAV, PPPIR12A,ITGA2,TGAS, MET,SRC.EIF4B PDCDA,ANK3 ANKLT
P53,5DC4,5DC2,PTK2,SDC1,GRB2,GAB1,CTTN,CDA4,ACTGL,RAF1,CAV2,CAV 1, MSN ARHGEF 12, MAPKLA, PRKCB, BRAF, PPP1CB,MAP2K2,RPS6, ITPR3, 505 1,PTPN11MTOR EZR,
Proteoglycans in cancer(K) 00189 205 61 137612 25610 VAV2,CTNNBLPXN,CAMK2D,ERBS3,ERBB2,CAMK2G, MAPK3, RPSEKBL
AKT2,RAP1B,EIFAEBP1,MET,SRC,PTPN1,PTPN2,CRKLRINZ,PTK, RANBP10,GRE2, WAL GABL,PAK2,EPS 15,PAKS,RAF1,DEPTOR, COH1,MAP2K4, MAP2K2,NUMB SOS 1PTPN11,
Signaling events mediated by Hepatocyte Growth Factor Receptor (cMet)IN) 00074 80 35 466612 629610 MTORAPCSH3KBPLRPTOR CTNNAL CTNNBL,PXN AKTIS1,MAPKS BAD
ARAF PSMDB,PSMID2,PSMD1,FRS2, PRKARS PRKARIA PSMEA, PRKAR2S PRKAR2A PIPSK1A,EPS15L1, PSMAS, PSMA3,PSMA2,EGF R RICTOR, PSMCLNRGL MET SRCPTPN3, T
PS3,PTK,GRB2,CAUM PTPRK,GAB, ARHGEF 7,£PS15,KITLG PEBP1,ADAM 10,ADAM17,RAF1,GSK38,GSK3A,YWHAB, PSMB10,PRKCD, ADCY9, UBAS2, MAPKAP BRAP, BRAF,RE
T,PEALS, ADCY6,IRS11RS2, MAP2K?, ITPR3, NF1,5051,PTPNL1, PTPN12,MTOR,SPTBNS,SPTBNL,SPTBN2,SH3KBP1,CAMKA,TSC2, PN, MARK3, DLGA, FGF R4, FGFR3, RASAZAKT1S
Signaling by EGFRIR) 00292 7 7 L6611 137609 1CAMK2D,ERBB3,ERBE2,RIGLNCAM1,CAMK2G, MAPK3,BAD
DPYSL,CSNK2A2,EGFRAPZM1,TGBL,ITGB3, TGAV,ITGA2, TGAS, ITGA9,SRCANKL, CSNK2B NRP1, AP2A 1, KIF4A, LAMBL,CLTC.CLTA,MAP2K2, NUMB RPSGKA3,EZR SPTBNS, 5P
LICAM interactions(R) 00075 82 u 38IE11 400609 TBNLSPTEN2VAV2,SDCEP,HSPAS DLG1,DLG3,DLG4NCAMLMAPKS
ARAF,PSMDB,PSMD2,PSMD1FRS2,PSME JUP,SHB PSMAS PSMA3,PSMA2, EGFR RICTOR PSMC1ITGB3,TGAV, HSPIOAA L, NRGL, MET,SRC.BAIAP2,PTK2, GRE2, CALM1,NRP
1,PAK2,KITLG, PEBPLRAF1,CAVL YWHAB PSMB10,MAPKL4,CYFIPLPRKCB,PRKCD, UBAS2, MAPKAPL BRAP, BRAF RET,PEALS, ABILIRS1, CTNNDLIRS2, MAP2K2 ITPR3,NF 1 BRK
Signaling by VEGF(R) 00264 287 7 796611 749600 1SOS1MTORSPTBNSSPTBNLSPTBN2VAV2 CTNNALAXLPXN, MARK3, DLGA,FGF R4 F GF A3, HSPB1,RASA3,CAMK2D,ERBB3,ERBB,NCAM 1,CAMK2G, MAPK3
USPGNLIQGAP1,SFN,EGFR RICTOR STAT3,SLCIAL ARPCS,SRC,SRF, BAIAP2,RIN1,GRE2, CALM1,WASL GABL,PEBP1,RAF1,YWHAB,YWHAG,RALA EPS,PRKCD, MAPKAP1 BRAF,
ErbB1 downstream signaling(N) 00002 100 37 123E10  106E08 ABILMAP2KAMAP2K2,RPS6 BRKLSOS1,MTOR RPSGKA3,VAV2,DIAPH3, MAPK3,BAD
USPENLIQGAPLSELYNEIFZAKE STATS AAPLBSLCSAL ARPCS T3, TGAY SRS FTPNL BAIAPLPTPNE mm YES1,GRE2 WASL GABL,CTTN, RAFLYWHAB YWHAG
PDGFRbeta signaling pathway(N) 0011 120 0 442610 345E08 EPSBPRKCD,BRAF,ABILMAP2K, MAP2K2 MAP2K7,BRKL,SOS 1, PTPN1LRPS6K P35, ARHGD!
NUP107,HSPHSIRTLHSPOOABL HSPSOAA HSF 1,RAE1, RPA2,VCP,NUP155,NUP153,GSK38,NUP214,NUP210,NUPS3,NUP8,ST13,NDCL HSPA1 BAGH,BAG3, DNAIC2, DNAJ
Cellular response to heat stress(R) 00072 78 31 740610 533608 L RPTOR RANGP2, HSPAS AKT1S1,CAMKZD, CAMK2G, MAPK3
AKT2FNLCOLLALEGFR FLNA FLNG,FLNC,RAPLS,TGB1 TGS, TGBA,TTGB3,TGAV,PPPIRI2A ITGAL TGA3,TGA2,TGAG ITGAS MET,TTGAS SRCCRKLACTNA PTKQ GR82,PA
K6,PAK2,PAKA,ACTGLRAFLVCLCAV2,CAV1,GSK3B, LK LAMICZ, LAMBL PRKCB BRAF,ZYX,TNG, PPP1CB, S5 1,TLNL,PARVA,VAV2, CTNNBLARHGAP35,PXN COLGA3, ERBE2, MA
Focal adhesion(K) 00185 201 54 9E7E10  GASEOS PK3BAD
LAS1LRPLPO,TEX10,BYSL,PELP1,NOPS6,NOPS8,RPL23A, CSNKID, CSNKIE,PES 1,EXOSC2,DKC1,DDX47,UTP18,BMS 1, RPLA, RPL30,RPL3, RPL34,RPL21, RPLO6,RPL2O, RPL2,UBAS2,
FRNA processing(R) 00165 179 50 116609 733608 WDRA3,RIOKLRPLL2,RPS3 RPLI4,RRP36,RPLI3 RPS2,RPLLS, RPLL7,RPLLS, RPLIOARPS,RPSG,RPSA RPL13A, KRRL RPLIBA XRN2,RPS27,RPS 20,FBLNOP2,RPS3A SENP3
1QGAP1,SHB HSPOOABL,ITGB3, TGAV, HSPIOAAL SR, PTPN2,PTK2,GRB?, CALM 1, GABL,PAK2, RAF ,VCLCAV 1, MAPK14, PRKCB PRKCD, BRAF, MAP2KZ, PTPN11 AKAPL CTNNAT
Signaling events mediated by VEGFR1 and VEGFR2(N) 00058 6 2 192609 113607 CTNNBLPXN.MAPKS
TERC,ITSNL,FNBP1,GAPVDL,EPS 15L1,VAMP,EGFRAPZM1 ARPCS, AAKL ARRBLFCHO, TGOLN2, APOB,GRB2,AP2A1 WASL GAK CTTN, EPS15,IGF 2R, FNBP1LBINL,UBAS2,CLT
Clathrinmediated endocytosisiR) 00108 17 B 23909 130E07 CCUTALDLRAPL,GPS1MGPRSYNIZ,COPS3,DAB PIKAC2A AGFG1,SH3KBP1, TRIP10,HSPAS, REPS1
RPLPO,EIFAEBP1,EIFSB,EIF4B APL23A, EIF3H, EIF3E £1F3C, RPLA,RPL30,APL3,RPL34,RPLI1,RPL26, RPL2O,RPL2S,UBAS2, RPL12,RPS3,RPLLA,RPLI3,RPS2, RPLLS, RPLL7, RPLIO,RPLIOA,
Eukaryotic Translation Intiation(R) 00103 2 7 249609 1,30E.07 RPSBRPS6RPSAEIF285 EIFAGLRPLI3A, RPLIBA RPS27,RPS20,EIF252,RPS3A
SRSF10,SRSF2,5RSF3,5RSFS,SNRNP200,SRSF6,SRSF7,SRSFS, CTNNBLY,SRSF1,U2AF2,HNRNPAT, HNRNPA3,EIF4A3,DHX8, PCBP1, SNW1,PRPFA0A,SLU7,RBM25,DDX42,RBM17,
Spliceosome() 00123 130 a 303600 148607 NCBPLTRA2BTRA2AHNANPU,HNRNPM, HNRNPK HNRNPC,SF382,5F 381, HSPA 18, THOC2, SNRNP27,SNRPC, CHERP,PPIL1 PRPF4, PRPF3 HSPAB,USP30
RPLPO,CASC3, RPL23A EIF4A3,NCBP1,RPLA,RPL30,RPL3,RPL3A RPL21, RPL2G, RPL2,RPLLS,UBAS2, SMIG1, SMGT, RPLI, RPS3,RPLLS,RPLI3,RPS 2, RPLLS,RPLL7,RPLIO,RPLIOA,RPSS,
Nonsense-Mediated Decay (NMIDJ) 00099 108 36 325600 153607 RPS6RPSAEIFAGLRPLI3A,RPLISA,RPS27,RNPS1RPS20,0CP1A RPS3A
ARAF AKT2PHKAL,PHKA2,PRKAB1, PRKARLE,PRKARLA, PRKAR2E PRKAR2A F ASN,IKBKE,EIF 4EBP1,PRKAAL, PTPN,CRKL PPP1R3D,GRB2, CALM 1 RAF 1, ACACB ACACA,GSK38,8
Insuln signaling pathway(K) 00129 1490 a2 341609 153607 RAF,PYGBIRSLIRS4,IRS2,PPPLCE MAP2K, RPSG PHKB SOS1,MTOR RPTOR, GYS1,SORBS 1,TRIP10,TSC2,FLOT1 MAPKS BAD, RPSGKB1
1QGAPLARPCS,SRCBAIAP2,YESLWASL 7,PAK?,PAKS RAF1,GSK3B, | EPS8,BRAF CDHI,CFL1,MAP2K4,MAP2K7,MTOR APC.VAV2, CTNNA1,CTNNBLARHGDIA
€0Ca2 signaling events(N) 00064 70 » 422609 182607 .DLGLDIAPH3,MAPK3 RPSEKEL
ARAF EN1,COLIAL MICALLL FLNA,FNB,COL3AL, UIMIS1,COL17AL RAP 18 ARPCS,ITGB1, ITGBS, ITGB4,ITGB3, TGAV, TG4, ITGA3, TGA2,ITGAG, ITGAS, ITGAS, SRC.CRKLACTNA,P
Integin signalling pathway(P) 0015 158 s 444609 182607 TK2,GRB2ACTGLRAFLVCLCAVIARPCSLBRAF,COLIGAL,MAP2KA MAP2K?, PIK3C2A, 5051, PTPN12, TLN1PARVA,PXN,COL6A3, MAPKE, MAPK3
F11R,CLON2,CLDN1,AKT2,CSNK2A2,CLDNA,CLDIN3,CLONS, CLDIN7,EPBA1L1 EPBA1L2, RRAS2, SRC,ZAK ACTNA,CSNK2B EPBA1, SYMPK YES1,CTTN,GNAI3 ACTGL,CASK AMOTLLP
Tight junction(k) 00126 137 a 558600 2,186.07 RKCBPRKCD,PARD3,MAGI3,MPDZ,LLGLL,LLGL2,OCLN,CTNNAL,TIP1,CTNNBL,TIP3,T1P2, MYH14,MYH10,YBX3 MYHO
ARAF,PSMDS,AKT2,PSMD2,PSMD, FRS2, PRKABL,PSMEA, PSMAS, PSMA3,PSMA2,EGFR PSMCLEIF 4EBP1,NRGL, MET,PRKAAEIF4B,PTK?,GRE2,CALM 1, GABL KITLG, PEBP1,
RAFLYWHAB,PSMB10,UBAS?, BRAP,BRAF,RET PEALS,LAMTORL IRS 1, R54,IRS2, MAP2K2,RPS6, NP EIFAG1, 5051 PTPNLLMTOR SPTBNS, SPTBN1,SPTBN2, RPTOR TSC2 MAR
Signaling by Type 1 Insulindike Growth Factor 1 Receptor (GF1RIR) 00235 25 61 S90E09  218E07 K3,DLGAFGFRAFGFRSRASAZAKTIS],CAMKZD,ERBB3, ERBB,NCAM1,CAMK2G, MAPK3,RPSEKBL
ARAF,PSMD8,PSMD2,PSMDLFRS2, Y PSMEA PIPSKIA PSMA2,EGFR RICTOR STAT3,PSMCLNAGL MET,SRC,CRKLTPSS3,
GRB7,PTKC,GRB2,CALMIL,GABLKTLG,PEGP1 RAF1 GSK38,GS KA YWHAB, PSMIBL0,PRKCD, ADCYS,UBAS2, MAPKAPL, BRAP.BRAF RET,PEATS ADCYG,IRS1, RS2, MAP2K2 TPFG,
NF1,5051,PTPNLLPTPN12, MTOR SPTBNS SPTBNI,SPTBN2 CAMKA,TSC2, MARK3, DLG4,FGFRA,FGFR3,RASA3AKTIS1,COLEA3, CAMKZD, ERBE3,ERBB2, NCAM,CAMK2G,MAP
Signaling by PDGF(R) 00302 328 7 828600 298£07 K3BAD
Signaling by MET(R) 00048 52 23 168608 583E07 STAT3RAPIBITGBLITGAS,TGA2 METSRCPTPNL PTPN2,CRKLPTK2, RANBP10,GRE2, GABLEPS15,UBAS2, USP8, 5051, PTPN11,TNS4,TNS3 SHIKBP1, LAIGL
RPLPO,EEF2,RPL23A EEF1D,RPLA,RPL30,RPL3,RPL34,RPL21,RPL2G,RPL2,RPL2S,UBAS?, RPLI2,RPS3,RPLLA,RPL13,RPS2,RPLIS, RPLIT,APLIO,RPLIOA, RPS8,RPS6, RPSA,RPLIIAAPL
Eckaryotic Translation Elongation(R) 00078 85 0 191608 629E07 18ARPS2TAPSI0RPSIA
ARAF,PSMDB,PSMD2,PSMD1L RS2, Y PSMEA Y PIPSKL , PSMA2,EGFR RICTOR PSMCLNRGL, MET,TPS3,PTK2, GRE2,CAL
M1,GAB1,KITLG PEBPLRAF1,GSK3B,G5K D, ADCYS,UBAS2, MAPKAPL BRAP,BRAF,RET PEALS,ADCY6 RS IRS2, MAP2KZ, TPR3,NF1,SOS1 PTPNILM
DAP12 interactions(R) 00297 323 69 472608 151606 TORHUA-GHULESPTENSSPTBNL,SPTBN2VAV2 CAMKA, TSC2, MARK3,DLGS,FGFRA,FGF R3,RASA3,AKT1S1,CAMK2D, ERBB3,ERBB2, NCAM1,CAMK2G, MAPK3,BAD
Integrins in angiogenesis(N) 0,0043 a7 2 SE7E08  1,76E06 FIIRFNLITGES,TGAV,HSPSOAAL,SRCPTK2,SOCL MFGES,VCLILK CSF1,IRS1,PIK3C2A,PTPNLL,TLNL PXN,PI4KA, TGFBR2, MAPKS, RPSGKBL
Apoptotic execution phase(f) 00043 a7 2 SE7608 176606 FNTASTKZS,DNMILDSP,DSG2,PTKZ PAK2, HLFO,LMNBLPLEC,ADDL,VIM, PRKCD,CDHL,APC.OCLI LMINA,TIP1,CTNNBL,TIP2,CASPG
RPLPO,APEH,RPL23A,RPLA,RPL30,RPL3,RPL34, RPL21, RPL26, RPL29,RPL2,UBAS2, RPLI,RPS3,RPLLA,RPLI3,RPS2,RPLLS,RPLI7,RPLIO,APLIOA, RPS8,RPS6, RPSA, RPLI3A,RPLISA R
Eckaryotic Translation Termination(R) 00079 86 2 BAIE0B  2,44E06 PS27RPS20RPSIA
ARAF PSMDB,PSMID2,PSMDLFRS2,PSME4,PIPSK1A LYN,PSMAS, PSMA3, PSMA2,EGF R RICTOR STAT3, PSMC1,NRGL, MET,SRC, TP53,GRB7,YES1, PTK2,GRB2, CALM1, GABL KIT
LG,PEBPLRAF1,GSK3B,G5K MAPKAP1BRAP, BRAF,RET,PEA 15, IRS1IRS2, MAP2K2,NFL,SOS 1, PTPN11,MTOR CHEK1,SPTBNS, SPTBNLSPTBN2, TSC2
Signaling by SCEKIT(R) 00267 2% 6 103607 287606 MARKS,DLGA,FGFR4,FGFR3,RASA3 AKT151,CAMK2D,ERBE3,ERBB2 NCAM1,CAMK2G, MAPK3, BAD
CSNK2A2,IGGAPLEGFRMAP3K7, MET SRC.PTPNL, BAIAP2,ACTNA,CSNK2B,YES 1, PTPRM, WASLACTGL,VCLPARD3,CTNND1,COH1,CTNNA1 SORBS1,TJP1,CTNNBLUMO7. TGF8
Adherens junction(K) 00066 7 % 107607 289606 RLERBB2MAPKS
ARAF, AKT2,EGFR,EIFAEBP1NRG1,SRC,CRKLPTK2,GRB2,GAB1,PAKE,PAK?, PAKA, RAF1,GSK3B,PRKCB, BRAF, MAP2K4, MAP2K2, MAP2KT.S 051, MTOR, CAMIK2D, ERBB3, ERBB2,CA
ErbB signaling pathway (K) 00081 £ 2 135607 363606 MK2G,MAPK3,BAD,RPSEKBL
SFNIKBKS RICTOR EIFAEBP1EEF2,EIFAB PDCDA, RAF1,YWHAB YWHAG, BNIP3,MAPKAPL BRAF,IRS1,DEPTOR MAP2K2,CLIP1L MTOR, PMILRPTOR TSC2,AKT1S 1 MAPK3 RPS6KE
mTOR signaling pathway(N) 00059 6 2% 168607 423E06 1
ITSNLMYLG,LYN SHB,AP2M 1, ARPCS,HSPSOAA L SRC,EPHBA,EPHB3, EPHAG, EPHAZ,SDC2,YES 1, PTK2,AP2AL WASLGIT1 ARHGEF7,ACTG1, ADAMIOCFLLVAV2, EFNB2,SDCBP
EPH-Ephrin signaling(R) 0,0082 89 2 169E07  423E06 EFNBLMYH1&MYHIOMYH
ARAF,PSMD,AKT2,PSMD2,PSMD1,F RS2, PRKABL PSMEA, PSMAS, PSMA3, PSMA2, EGFR PSMC£IF 4EBP1,NRG, MET, PRKAAL EIF4B,PTK2, GRB2, CALM1,GABL, KITLG,PEBP1,
RAFLYWHAB,PSMB10,UBAS2, BRAP,BRAF, RET, PEA1S,LAMTORLIRS 1,IR52, MAP2K2, RPS6, NF1EIF4G1,505 1, PTPN11MTOR, SPTBNS, SPTBN1,SPTBN2,RPTORTSC2, MARK3, DL
Signaling by Insulin receptor(R) 00255 77 0 227607  SAGE06  G4FGFRAFGFR3,RASA3AKTLS1,CAMK2D,ERBB3, ERBB2, NCAM1,CAMK2G, MAPK3, RPS6KBL
Translocation of GLUT4 to the plasma membrane(R) 00048 52 2 301607  7,23E06 AKT2,PRKABLSFN,INPEPSTXA SNAP23,MYOLC MYOSA, CALMIKIF3A,YWHAB YWHAG,TBC1D4, RALA,EXOCL RALGAPA2, RABI0 KIFAP3, STXBP3,C2CDS RABBA
ARAF,PSMDS,PSMD2,PSMD1FRS2,PSME,PSMAS, PSMA3,PSMA2, EGFR PSMCLRAP1GAP,NRG1, MET SRC GRE7,PTK2, GRE2,CALM1,GABLKITLG,PEBPLRAF YWHAB SHA
NK3,PSMB10,UBAS2, BRAP, BRAF,RET,PEA 5, IRS1,1RS2, MAP2K2,NF1, 5051, PTPNLLSPTBNS, SPTBN1,SPTBN2 MARK3,DLGA,FGF R4, FGFR3, RASA3,CAMK2D, ERBB3,ERBB2,NCA
RET signaling() 00204 p23) 51 343607 78806 MLCAMK2G,MAPK3
RPLPO,SRP9,RPL23A SRP14,RPLS,RPL30,RPL3,RPL34,RPL21,RPL26,RPL29,RPL2S, UBAS2, RPL12, RPS3,RPLLA,RPLL3 P52, RPL1S,RPLI7,RPLLO,RPLIOA RPS8,RPSG,RPSA, RPL13A,RPL
00095 103 El 348607  801E06 18ARPS27,RPS20,SECGIBRPSIA
JUP,PKP2,TGBI, ITGBS, TG4, TGB3,TGAV,DSP,ITGAS,TGA3, TGA2,DS G2, TGAG, ITGAS,ITGA9,ACTNA ACTGLATP2A2,GIAL SLCBAL, CACNGA,DAGL,LMINA,CTNNAL CTNNB
Arhythmogenic right ventricular cardiomyopathy (ARVCK) 00066 7 3 379607 83sE06 1
Signaling events mediated by focal adhesion kinase(N) 00055 0 2 776607 171605 RAPIBITGELITGES TGAV,TGAS SRC.GRE7,YESL PTK2, GRE2 WASL ARHGEF 7 SH3GLL RAFL,VCLASAPL BRAF MAP2K4,SOS TUNLARHGAP3S,PXN
EGFR tyrosine kinase inhibitor resistance(k) 00075 £ 2% 947607 199E05 ARAF,AKT2,EGFRSTATS,EIFAEBPLNRGLMET,SRC,GRE2,GABI RAF1,GSK3BPRKCE BRAF,MAP2K?, RPSE,NFL,S05 1 MTOR AXL FGFRS,ERBB3, ERB2, MAPK3,BAD, RPSEKEL
RPLPO,RPL23A,RPLS,RPL30,RPL3, RPL3A,EPRS, RPLL, RPL2G, RPL29,RPL2B, UBAS2, RPL12,RPS3,RPL1,RPLI3,RPS2,RPLIS,RPLL7,RPL1O, RPLIOA RPSB,RPS6,RPSA JARS,RPLIIARPLL
Selencamino acid metabolismig) 00095 103 0 103606 217605 SARPSZZRPS20RPSIA
PSMD8 PSMD2,PSMD1,GTSELPSME,0PTN,PRKARZE, PSMAS, PSMA3,PSMA2, CENPF, CENP1PSMCLNEK2,FGFRI0P, TUBGCP3,HSPO0ABL NUMAT HSPOOAAT, PPP1R12A,C5
Mitotic 62.62/M phases(®) 0016 78 a2 109606 218605 NKID,CSNKIETPS3,CETN2,PCM1,DYNCIH1 NEDDL YWHAG; Usa y CEP131,CDK7,COK1,SKP1,TPX2, RABBA, TUBB,CKAPS, CLASP1
Nectin adhesion pathway(N) 00028 E 15 114606 229605 F1IRCLONLIQGAPLRAP18,TGE3, TGAV,SRC,PTK2, PTPRM COHL,TLNLVAV2,CTNNAL CTNNBLPVR
Bacterial invasion of epithelial cells(K) 00072 7 2 156606 296E05 CD2APFNLARPCS,TGBL,ITGAS, MET SRC,CRKLPTK2, WASLGABL,CTTNACTG1VCLARHGEF 26,CAV2,CAV LILK,ARPCSLCLTC,CLTA COH1, CTNNAL,CTNNBLPXN
ARAF PSMDB,PSMID2,PSMD1L,FRS2, PSMEA, PSMAS, PSMA3, PSMA2,EGF R STAT3,PSMCLNRG1, MET,PTK2,GRB2,CALM1 KITLG, PEBP1,RAF1,YWHAB, PSMB10,UBAS2, BRAP,BR
Signaling by Leptin(R) 0,0192 209 a7 173606 328605 AF,RET,PEALS,IRSLIRS2 MAP2K2,NF1,5051, PTPN11,SPTBNS, SPTBN1, SPTBN2, MARK3, DLG4, FGF R4, FGF R3, RASA3,CAMK2D, ERBB3, ERBB2 NCAM 1,CAMK2G, MAPK3.
Aurora B signaling(N) 00037 ) 7 201606 362605 NCAPG,COCABNSUN2,PSMA3,INCENP,CENPA,KIF 208, RACGAPKIF23, NPMI,PEBP1,AURKA,VIM,STMNL,H3F3A,NCL CBXS
Integrindinked kinase signaling(N) 00041 s 1 235606 423605 IQGAPLRICTORUMSLNACA HSPIOAAL,PPPIR12A,CDC37,ARHGEF7,GSK3B LK, AURKA,ZYX TNST,PARVA, PARP1, CTNNB,PXN,CKAPS.
ARAF,PSMDS,PSMD2,PSMD1FRS2,PSME,PSMAS, PSMA3,PSMA2, EGFR PSMCLNRG1, MET,PTK2,GRB2,CALM L KITLG, PEBP1,RAF1,YWHAB PSMB10,UBAS2, BRAP, BRAF RET
RAF/MAP kinase cascadel(R) 00185 201 s 319E06  SASEOS PEALSIRSLIRS2MAP2K,NF1,S0S1SPTENS SPTBN1SPTBN2, MARK3,DLGA, FGFRA,FGFRS, RASA3,CAMK2D, ERBB3, ERBB2,NCAM 1, $
£rbB2/ErbB3 sgnaling events(N) 00034 37 16 321606  546E05 STAT3NRGISRCGRB2,RAFL,USPS,MAP2K2,NF2,5051,PTPN11MTOR DOCK7,ERBB3, ERBB2, MAPKS, BAD
PRKARLB,PRKARLA, GATA3,PRKARZB,PRKAR2A,HIST2H3A,TPS3, RACGAP1,RCORKIF11,KIF15,AKAP10,KIF23,KIF3A,KIF4A,H3F 34, EHD1,EHD2, KLC1KLC2,CDKS SIN3A HDAC2
Factors involved in megakaryocyte development and platelet production(R) 00101 110 0 373606 634E05 HDACLKIFAP3AKAPLCAPZALCAPZAZ CBXS KIFISA
ERCCG (CSB) and EHMT2 (GSa) positively regulate rRNA expression(R) 00017 18 1 476606 810605 MBD3,HIST2H3A,CHDA,CHD3, MTA2, MTA3,H3F3A, HDAC2 HDACL HISTIHAA,CBIG
NUP107,CDCAB,INCENP, SUMO1,TOP1,NOPS8, TP53,CETN2, RAEL, TFAP2C NUP155,NUP153,AURKA, NUP214,NUP210,NUIP9B,NUPBS, PHC3, HNRNPK HNRNPC NDCLPML TPS38
SUMOylation(R) 00098 106 2 SO7E06 811605 PLTOP2ATOP2BPARPLSPLOORANGP2,CBYA
a6b1 and a6bd Integrin signaling(N) 00032 35 15 715606 108E04 SFNEGFRCOLIZALITGBI,TGBA,TGAS, MET, MST1R GRB2,YWHAB YWHAG,CDH, ERBB3, RBB2, RPSGKBL
Class | P3K signaling events mediated by AKt(N) 00032 3 15 71SE06  108E04 AKT2,SFN,RICTOR HSPSOAALSRC RAF1,GSK3B,GSK3A, YWHABYWHAG, TBCLDA,PRKDC MAPKAPLMTOR BAD
Internalization of ErbBL(N) 00032 35 15 715606 108604 ITSNLZFYVE2SEGFR SRCPTK2,GRE2,ARHGEF7,EPS 15,RAF1,TSG101,USP8 SO51,SHIKBP1, CHMP3, LRIGL
DDX39A,ZC3H11A,NELFE LEOL SRSF11,CASC3 SRSF2,SRSF3,SRSFS,SRSF6,SRSF7,SRSF1,MLLT1,U2AF2,CCNK,EIFAA3,CTRO,SYMPK PAF1,SLU7,SUPTSH,AFF4,NCBPLTAF12,S
RNA Polymerase Il Transcription(R) 00133 144 35 723606 108604 SRPLSUPTIH,THOC2,THOCS,THOCT,COKT,SRRM1,CSTF3,RNPS1,CPSF7, WS 1
Celljunction organization(R) 00064 70 2 86906 130604 F1IRJUPFERMT2,FLNA FING,UMS1,COLI7AL,ITGB,ITGBA, TGAG,ILK LAMC2,PLEC,PARD3,CTNND1,CDHE, COHLPARVA, CTNNAL PVR PXN,COH10
Semaphorin interactions(R) 0006 65 2 921606 138604 DPYSL2,DPYSL3,MYLG,TGBLHSPIOABL HSPIOAALMETNRP1,PAK2, GSK3BARHGEF12,CFL1, PLXNAZ, PLXNAL CDKS,TLNLARHGAP35,MYH14,MYH10,MYHO,£RBB2
AKT2,MED12,MED14,MED13,5LCOA1 ITGB3, TGAV, SRC,TPS3,NCOA3,ACTG1,RAF1,GSK3B ATP2A2,TBC104, PRKCE, PLCD1, MAP2K2,NOTCH2,SIN3A HDAC2 HDACL MTOR PF
Thyroid hormone signaling pathway (K 00109 18 0 140605  209E04 KP.CTNNBLTSC2,SLC2ALATPIALMAPKS,BAD
Stabilization and expansion of the E-cadherin adherens Junction(N) 00039 2 16 15105 2,11E04  MYOS,EGFR.STHAMET EPHAZ GITLPLEKHAT,VCLABLL, ZYX.CTNND1,COHLUMAL, CTNNAL,CTNNBL CAMSAPS
Endometrial cancer(K) 00048 52 1 161605 225604 ARAFAKT2EGFRTPS3,GRB2,RAF1GSK3B,ILK BRAF,COHLMAP2K,SOS1,APC.CTNNAL CTNNBI, ERB2, MAPK3,BAD
EGF receptor (ErbB1) signaling pathway(N) 00027 2 13 181605  253E04 EGFRSTAT3,SRCPTPNLPTK2,GRB2,WASLGABLGNAI3,SOSLPTPNLLTINLMAPKS
Regulation of RACL activity(N) 00035 E 15 184605 257604 PREXLBCRARHGAPLRACGAP] ARHGEF2, ARHGEF7,TRIO,EPSB,ABR ABIL,SOS1,VAV2, ARHGDIA RALBP1L ARHGAPL7
PSMDB,PSMD2,PSMD1,GTSELPSMES SFN,ATRIP,PSMAS, PSMA3,PSMA2,PSMC1ANAPC2,SUMO1,CDC20,CDC23,CDC26,TPS3, BABAM L UIMICI, RPA2, YWHABYWHAG, PSM
Cell Cyde Checkpoints(Rl 00151 164 37 198E05 257604 B10,UBAS2,CDCE,NBN,ORCE,ORCI, CDKLMCM3,MCM, MCM2,CHEKL, TPS3BP1 HISTIHAA H2AFK HIST3H3
ARAF,PSMDB,PSMD2,PSMD1FRS2,PSME,PSMAS, PSMA3,PSMA2, EGFR PSMC1,NRG1, MET,SRC,PTK2, GRE2, CALML KITLG, PEBPL, RAF1,YWHAB, PSMB10,UBAS2, 8RAP,BRAF
NCAM signaling for neurite out-growth(R) 00213 21 a7 217605  281E04 RETPEALSIRS1IRS2,MAP2K2,NF1,SO51,SPTBNS,SPTBNLSPTBN2 MARKS,DLGA,FGF R4, FGFR3, RASA3,COLGA3,CAMK2D, ERBB3,ERBB2, NCAM1, CAMK2G, MAPK3.
Validated targets of CMYC transcriptional activation(N) 00069 7 2 244E05  3,14E04 TFRCACTLGA,HSPSOAAL,GAPDH,RCC1, TP53,PTMA,NPM1L HUWEL HMGAL,CAD, TAF12,ENOL MTDH,TKL NBN,NCLEIF4G1,UBTF,HSPAG SLC2AL HSPD1
1GF1 pathway(N) 00028 0 13 255605 314504 PTPN1CRKLPTK2,GRB2,RAFLPRKCD,IRS1IRS2,5051 PTPN11,PXN, BAD,RPSEKE1
F11R,CLON2,CLON1,CLONA, CLDN3,CLONS,CLON7,RAP18,ITGBL, TGA4,ICAM 1,ACTNA, PTK2,GNAI3, ACTG1,VCLMSN,MAPK14,PRKCB,CTNND1,PTPN1LEZR,OCLN VAV2,CXCRA,
Leukocyte transendothelial migration(K) 00107 116 2 260605  3,14E04  CTNNALCTNNBLARHGAP3S,PXN
RACE signaling pathway(N) 0,005 54 18 262605  3,14504 IQGAPLPIPSK1A STAT3,ARPCS, BAIAP2,RACGAPT,PAK2,MAPK14,ABI2,ABI1,CDH1,CFLL,MAP2KA, MAP2K7,BRK1, CTNNAL CTNNBL ARHGDIA
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LRPG,CSNKID,CSNK1E, GSK3B,GSK3A CSNKIAT, DVL3, APC,SKP1,CTNNB1
HSPG2,FN1,COLIALITGBI, ITGBS,TGBA,TGB3, TGV, ITGA,TGA3,TGA2,ITGAG, TGAS, TGAS,SDCA,SDC1,CDA7,CDA4,LAMCZ, LAMBL, TNG,DAG1,COL6A3

PSMDB,AKT2,PSMD2,PSMD1,CSNK2A2, SND,LYN,EIF 2AK2, IKBK STAT3, PSMCL MAP3K7,SPN,ICAM1,CSNK28,TP53, SNW1,PTMA,CDA4, GSK3B,YWHAB TNFAIP3,YWHAG, D
DX58,MAPK14,VIM,NUP214,NCOR?, HSPA18, MAP2KA, MAP2K7,CDK1, TRAF2, POLR1D, HDAC2, HDACL, POLR3E HLA-G HLA-A HLA-E HSPAS, HSPB1

FN1,ITGBI, TGA2,SRC,EPBAL,SDC2,CASK,CAV2,PRKCD,NFEZR,SDCBP, MAPK3.

AKT2,FRS2,NGFR, IKBKB, RAP1B, CRKL,TPS3, GRB2,CALM1, GABL SORT1,RAF 1, PSENL, GSK38, MAPKL14, PRKCD, BRAF,IRS 1, MAP2K2, MAP2K7,50S 1, PTPNLL, RPSGKA3, CAMKA,ARH
(GDIA, CAMK2D,CAMK2G, MAPK3, BAD

FRS2,SRC,SDC2,GRB2,GABL,CTTN,PAKA,SSH1,CTNND1,CDH1,5051, PTPN11FGFRA, FGFR3,NCAM1, MAPK3.

VPSI7D,TSG101,UBAS2,VPS28,VPSAB,VPSAA, CHMIPAC,CHMPAB,CHMP2B,CHMP2A,CHIMP3, CHIMPS

MY06,AP2M1,SRC,GIA1,GJB1,DAB2, TIPL

PSMD2,PSMD1,I0GAPL,JUP,PGAM1,VAMPS PAFAH182,APEH, TOM1,TICAM2,ISTL RAP1B,ARPCS,EEF2,HSPIOAB, SNAP23,PGM2,ITGAV,DSP, HSP
90AA1,CPNE1,CSNK2B, DSN1XRCC6,CAP1,CDA7,CD44,DYNCIHL HUWE1,SRP14,05TF1,CD97, ADAM10,PPIA VCLVCP,PSEN IGF2R, MAPK14, CYFIP1LPRKCD, DYNC1UIL,S 100A
11,CDK13,PYGE, GPLANXAZ,LAMTORL RABSC,UBRA,PKM, DNAIC:  RABL8,FTHLHLA-C HLA-A,TUBB,ALDOA,SVIP,SDCEP,HSPAB
ITSNL,RAP1B SAC,EPHBA, EPHB3, GRB7,PTK2, GRB2,WASL MAPAKS PXN,EFNB2, EFNBL MAPK3.

1QGAP1,JUP,EGFR,DSP,MET,SRC,PTPN,RIN2,ADAML0,RET, CTNND1,CDH1,ROBOL,CTNNAL,CTNNBL,GNA13

EGFR HSPI0AAT NRG1, SRC,STUBI,CDC37,GRB,GRE2, GAB1,UBAS?, USP8,505 1, PTPN12,ERB33, ERBB2

: ,CDC37,7P53,GSK3B)  MTOR EZRRPTOR TSC2, MARKA, MARKZ, AKT1S 1
PSMDB,PSMD2,PSMD1,PSMES,PSMAS, PSMA3,PSMA2, PSMCLEXOSC2, KHSRP, YWHAB, PSMB10, MAPK14,NUP214,PRKCD,UBAS2, HNRNPD, HSPA1, EIF4G1,DCP1A ZFP36L1,
HSPAS HSPBI
NUP107,CSNK2A2,NCAPG, CDCAB, INCENP, CENPA, CENPF, TAOKL,CASCS, CDC20,CSNK2B, DSN1, ERCC6L PDSS8,NUP98, NUF2,NUDC,CLIPL, CDK1,RPS27,RANBP2, KIF 184, CKAPS,C
LASPL,CLASP2
FN1,COLIAL,ITGBI, ITGA4,TGA2,ITGAS, GRE2, MAPK14,MAP2KS, 5051, MAPK3.
DPYSL2,ITGB,MET,SRC,EPHB4,EPHB3,EPHAA, EPHA2, PTK2,NRP1,GNAI3, PAKS PAK2 PAK4, RAF1,SSH3,SSH1,GSK3B,ILK ARHGEF 12,PARD3,CFL2, CFLL PLXNAZ, PXNAT, SRGAP
2,SRGAP1,CDKS, BMPR2, PTPN11,ROBO, CXCRA, EFNE2, EFNB1 CAMK2D,CAMK2G, MAPK3.

FRS2,SRC,GRBY,PTK2, GRE2, GABL, SHANK3,RET, RS 1,IRS2, 051, PTPN1L,PXN, MAPK3
NUP107,PSMD8,PSMD2,PSMD1,PSMEA,CDCAS, PSMAS, PSMA3,PSMAZ,INCENP, CENPA, CENPF, TAOKI, PSMC1,CAS C5, ANAPC2, CDC20,CDC23,CDC26, DSN1,ERCCGLPDSSB,PS.
MB10,NUP98,UBAS2, NUF2,NUDC, CLIP1, RPS 27, LMINA, RANBP2, KIF 18A, CKAPS, CLASP1,CLASP2




Supplementary Table 3. List of a subpopulation of the TNBC- and HER2-EV subtype specific signatures quantified in human serum-derived EVs.

Gene Intensity |Intensity [Intensity [Intensity |Intensity |Intensity |Intensity [Intensity |Intensity |Intensity |Intensity |Intensity [Intensity [Intensity |Intensity |Intensity |Intensity |Intensity [Intensity |Intensity |Intensity |Intensity |Intensity |Intensity |Intensity
|names TNBC_1 TNBC_2 TNBC_3 TNBC_4 TNBC_5 HER2_1 HER2_2 HER2_3 HER2_4 HER2_5 healthy_1 |healthy_2 [healthy_3 |healthy_4 |healthy_5 |[CRC_1 CRC_2 CRC_3 CRC_4 CRC_5 NSCLC_1 |NSCLC_2 [NSCLC_3 |NSCLC_4 |NSCLC_5 ‘
NRP1 25,02606 NaN 26,3014 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 23,87624 25,77623 25,55403 NaN NaN NaN NaN NaN NaN
ACSL4 25,16196 NaN NaN 25,73547 NaN 24,42304 25,1495 NaN NaN NaN NaN 25,92846 NaN 25,46476 NaN NaN NaN NaN NaN NaN NaN NaN NaN 26,76572 NaN
PLAU NaN NaN NaN 25,00642 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,84245 NaN NaN
PABPC1  NaN 25,08869 NaN 26,19691 NaN 21,98402 NaN NaN 24,63029 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,48155 NaN
EPHA2 26,30966 NaN 26,41917 NaN NaN 24,54239 NaN NaN 26,30156 25,30163 26,93775 NaN NaN NaN 24,78786 NaN NaN NaN NaN 26,65608 NaN NaN NaN 23,91771 NaN
DNAJA1 26,24131 NaN 26,36264 NaN 26,85567 NaN 25,12609 NaN NaN NaN 26,01329 NaN NaN 25,96585 24,4829 NaN 25,07382 NaN 24,90035 25,87159 NaN NaN NaN NaN NaN
PABPC4 25,07594 NaN 25,11319 NaN 19,61047 NaN NaN NaN NaN NaN NaN NaN 24,46619 25,42002 NaN 25,16921 24,98251 NaN 24,3686 NaN NaN NaN NaN NaN 25,85436
ADAM9  NaN 24,63771 NaN 28,32307 NaN NaN NaN NaN NaN NaN NaN 27,58628 NaN NaN NaN 26,07198 NaN NaN NaN NaN 27,08071 27,36018 NaN NaN 26,82043
CSPG4 25,03976 NaN 25,75218 NaN 26,00472 NaN 25,36088 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,44638 27,12849 NaN
CCDC50  NaN 21,40603 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 21,36137 NaN NaN NaN NaN NaN NaN 22,3165 NaN NaN NaN NaN NaN
MITD1 NaN NaN 25,0471 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
MOV10 NaN NaN NaN 23,1823 NaN NaN NaN NaN 26,86667 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
MKRN1 NaN NaN 28,35502 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
HEG1 NaN NaN NaN NaN 23,75898 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 23,87202 NaN NaN
EIF3F NaN NaN NaN NaN NaN NaN NaN NaN 22,78692 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
CASK NaN NaN 25,63032 NaN 24,52928 NaN NaN NaN 25,9896 NaN NaN NaN 27,85816 NaN NaN NaN 24,90196 NaN NaN NaN NaN NaN 25,0618 NaN 23,21886
EIF3H NaN 27,04708 NaN 27,7107 27,09909 NaN NaN 28,854 28,5823 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 25,96798 NaN NaN NaN NaN
AHSA1 NaN NaN NaN NaN NaN NaN NaN 24,92184 NaN 23,98954 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN
ERBB2 NaN NaN NaN 26,18946 NaN NaN NaN 26,09273 26,97727 26,82347 24,22685 24,19731 NaN 24,68998 NaN NaN NaN NaN NaN NaN 25,23436 NaN NaN 27,96168 26,40863
PRKCB NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,84532 NaN 23,40717 NaN NaN NaN NaN NaN NaN NaN NaN 22,86321 NaN NaN NaN NaN
EEF1G NaN NaN NaN 26,61863 NaN NaN 24,57259 NaN 23,49911 NaN NaN NaN NaN NaN 23,48124 NaN 23,38284 NaN NaN NaN NaN NaN NaN NaN NaN
PIK3R1 NaN NaN NaN 24,66237 NaN NaN NaN NaN 25,23809 NaN NaN NaN NaN NaN NaN NaN 23,36546 NaN NaN NaN 24,30987 NaN NaN NaN NaN
STIP1 NaN NaN 23,63898 24,49387 25,45795 24,31741 NaN 25,46756 NaN NaN 26,85317 NaN 24,503 25,15592 24,83316 24,8541 NaN NaN NaN NaN NaN NaN 25,51048 24,0141 NaN
PHKA1 25,06829 NaN NaN NaN NaN NaN 25,00873 23,95358 NaN 23,94315 NaN NaN NaN 24,07643 NaN NaN NaN NaN 24,65911 NaN NaN 23,11607 NaN NaN NaN
GRB7 NaN 25,52367 NaN 26,66058 NaN NaN NaN NaN 28,40036 NaN NaN NaN 24,85067 NaN 23,57531 NaN NaN NaN NaN NaN NaN NaN NaN 23,79035 23,35232
ECM29 NaN NaN NaN NaN 24,29502 NaN NaN 25,00612 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,69721 NaN NaN NaN NaN NaN
GALNT7  NaN NaN NaN NaN NaN NaN NaN NaN 24,37352 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,1747 25,28061 NaN NaN NaN
OTUB1 NaN 25,73407 NaN NaN NaN NaN NaN 27,86012 NaN NaN NaN NaN NaN NaN NaN 25,24329 26,00112 NaN 24,55262 NaN 24,71931 NaN 25,60589 NaN 24,76436
SDSL NaN NaN NaN NaN NaN NaN NaN NaN 25,63392 NaN 24,6888 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 24,38824 NaN NaN
CACYBP  NaN 23,23155 NaN NaN NaN NaN NaN NaN NaN 23,80607 24,50833 NaN 24,14725 NaN NaN 24,36986 NaN NaN 24,68024 24,06069 NaN NaN NaN NaN 24,75241
NANS NaN NaN NaN NaN NaN NaN NaN 24,16584 NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN NaN 25,78925 NaN NaN NaN NaN NaN
ARFGEF2 NaN NaN NaN 24,4729 NaN 24,89832 25,37132 NaN 25,63326 25,10984 NaN 24,24402 NaN 23,76263 NaN 23,74016 NaN 25,90768 24,27234 25,67481 NaN 23,86022 NaN 25,00573 NaN
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