Supplementary Table 5. Gene Ontology function annotation of exosomal proteins detected by MRM 
	Proteins
	Biological Process
	Molecular function
	Cellular component

	P30626
	action potential 
calcium ion transport 
cytoplasmic sequestering of transcription factor heart development 
intracellular sequestering of iron ion 
muscle organ development 
negative regulation of cardiac muscle contraction 
negative regulation of heart rate 
negative regulation of ryanodine-sensitive calcium-release channel activity 
negative regulation of transcription regulatory region DNA binding 
positive regulation of insulin secretion involved in cellular response to glucose stimulus 
positive regulation of release of sequestered calcium ion into cytosol 
regulation of calcium ion transport 
regulation of cardiac muscle cell contraction 
regulation of cell communication by electrical coupling 
regulation of cell communication by electrical coupling involved in cardiac conduction 
regulation of heart contraction 
regulation of high voltage-gated calcium channel activity 
regulation of relaxation of muscle 
regulation of release of sequestered calcium ion into cytosol by sarcoplasmic reticulum 
regulation of striated muscle contraction 
signal transduction 
	calcium channel regulator activity 
calcium ion binding 
DNA-binding transcription factor binding 
identical protein binding 
protease binding 
protein heterodimerization activity 
signaling receptor binding 
transmembrane transporter binding 
	Cytosol
cytosol 
Endoplasmic reticulum
endoplasmic reticulum membrane 
sarcoplasmic reticulum 
sarcoplasmic reticulum membrane 
Extracellular region or secreted
extracellular exosome 
Nucleus
nucleoplasm 
Plasma Membrane
T-tubule 
Other locations
cytoplasm 
membrane 
Z disc 

	Q13561
	melanosome transport 
mitotic metaphase plate congression 
mitotic spindle organization 
protein localization to centrosome 
	identical protein binding 
protein kinase binding 
spectrin binding 
	Cytoskeleton
centrosome 
dynactin complex 
dynein complex 
microtubule 
Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
Other locations
cytoplasm 
growth cone 
kinetochore 
membrane 
vesicle 

	P60891
	5-phosphoribose 1-diphosphate biosynthetic process 
hypoxanthine biosynthetic process 
nervous system development 
nucleoside metabolic process 
purine nucleobase metabolic process 
purine nucleotide biosynthetic process 
pyrimidine nucleotide biosynthetic process 
ribonucleoside monophosphate biosynthetic process 
urate biosynthetic process 
	ATP binding 
identical protein binding 
kinase activity 
magnesium ion binding 
protein homodimerization activity 
ribose phosphate diphosphokinase activity 
	Cytosol
cytosol 
Other locations
cytoplasm 
ribose phosphate diphosphokinase complex

	Q14204
	cell division 
cytoplasmic microtubule organization
establishment of spindle localization 
microtubule-based movement 
minus-end-directed vesicle transport along microtubule 
mitotic cell cycle 
mitotic spindle organization 
nuclear migration 
P-body assembly 
positive regulation of cold-induced thermogenesis 
positive regulation of intracellular transport 
positive regulation of spindle assembly 
regulation of metaphase plate congression
regulation of mitotic spindle organization 
retrograde axonal transport 
stress granule assembly 
	ATP binding 
dynein intermediate chain binding 
dynein light intermediate chain binding 
minus-end-directed microtubule motor activity 
RNA binding 
	Cytoskeleton
centrosome 
cytoplasmic dynein complex 
cytoplasmic microtubule 
dynein complex 
microtubule 
Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
extracellular region
Lysosome
azurophil granule lumen 
Other locations
axon cytoplasm 
cell cortex 
filopodium 
membrane 

	P06744
	carbohydrate metabolic process
erythrocyte homeostasis 
gluconeogenesis 
glucose 6-phosphate metabolic process 
glucose homeostasis 
glycolytic process 
hemostasis 
humoral immune response 
in utero embryonic development 
learning or memory
mesoderm formation 
negative regulation of cysteine-type endopeptidase activity involved in apoptotic process 
negative regulation of neuron apoptotic process 
positive regulation of endothelial cell migration 
positive regulation of immunoglobulin production 
response to cadmium ion 
response to estradiol 
response to immobilization stress 
response to morphine 
response to muscle stretch 
response to progesterone 
response to testosterone 
	cytokine activity 
glucose-6-phosphate isomerase activity 
growth factor activity 
monosaccharide binding
ubiquitin protein ligase binding 
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
extracellular region 
Nucleus
nucleoplasm 
Plasma Membrane
ciliary membrane 
plasma membrane
Other locations
ficolin-1-rich granule lumen 
membrane 
neuron projection 
secretory granule lumen 

	P02144
	brown fat cell differentiation 
enucleate erythrocyte differentiation 
heart development 
oxygen transport 
response to hypoxia 
	heme binding 
metal ion binding 
oxygen binding 
oxygen carrier activity 
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome

	O00232
	
	
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
extracellular region 
Nucleus
nuclear proteasome complex 
nucleoplasm 
Other locations
cytoplasm 
ficolin-1-rich granule lumen 
membrane 
proteasome accessory complex 
proteasome complex 
proteasome regulatory particle 
proteasome regulatory particle, lid subcomplex secretory granule lumen 

	P02794
	cellular iron ion homeostasis 
immune response 
intracellular sequestering of iron ion
iron ion transport 
negative regulation of cell population proliferation 
negative regulation of fibroblast proliferation 
	ferric iron binding 
ferrous iron binding 
ferroxidase activity 
identical protein binding 
iron ion binding 
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
extracellular region 
Lysosome
autolysosome 
Nucleus
nucleus 
Other locations
cytoplasm 
ficolin-1-rich granule lumen 
intracellular ferritin complex 
tertiary granule lumen 

	P62277
	cytoplasmic translation 
negative regulation of RNA splicing
translation
	mRNA 5'-UTR binding 
mRNA binding 
RNA binding 
small ribosomal subunit rRNA binding 
structural constituent of ribosome 
	Cytosol
cytosol 
cytosolic ribosome 
cytosolic small ribosomal subunit 
Extracellular region or secreted
extracellular exosome 
Nucleus
nucleolus 
nucleoplasm 
nucleus 
Other locations
focal adhesion 
membrane 
postsynaptic density 
ribosome 

	Q15485
	complement activation, lectin pathway 
defense response to Gram-negative bacterium 
defense response to Gram-positive bacterium 
opsonization 
positive regulation of opsonization 
proteolysis 
recognition of apoptotic cell
	antigen binding
calcium-dependent protein binding 
carbohydrate derivative binding 
mannan binding 
metal ion binding 
proteoglycan binding 
signaling receptor binding
	Extracellular region or secreted
blood microparticle 
extracellular exosome 
extracellular region 
extracellular space 
Other locations
collagen trimer 
collagen-containing extracellular matrix 
serine-type endopeptidase complex 

	P84098
	cytoplasmic translation 
translation 
	RNA binding 
structural constituent of ribosome
	Cytosol
cytosol 
cytosolic large ribosomal subunit 
cytosolic ribosome 
Nucleus
nucleolus 
Other locations
focal adhesion 
membrane 
polysomal ribosome 
synapse

	P00387
	blood circulation 
cholesterol biosynthetic process 
nitric oxide biosynthetic process
	cytochrome-b5 reductase activity, acting on NAD(P)H 
FAD binding
	Cytosol
hemoglobin complex 
Endoplasmic reticulum
endoplasmic reticulum 
endoplasmic reticulum membrane 
Extracellular region or secreted
extracellular region 
Lysosome
azurophil granule lumen 
Mitochondrion
mitochondrial outer membrane 
mitochondrion 
Other locations
cytoplasm 
lipid droplet
membrane 
nitric-oxide synthase complex

	P05413
	brown fat cell differentiation
cholesterol homeostasis 
fatty acid transport 
intracellular lipid transport 
long-chain fatty acid transport 
negative regulation of cell population proliferation 
phospholipid homeostasis 
positive regulation of long-chain fatty acid import into cell 
positive regulation of phospholipid biosynthetic process 
regulation of fatty acid oxidation 
regulation of phosphatidylcholine biosynthetic process
	cytoskeletal protein binding 
fatty acid binding 
long-chain fatty acid binding 
oleic acid binding
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
extracellular space 
Nucleus
nucleus

	P06753
	actin filament organization 
muscle contraction
	actin filament binding 
	Cytoskeleton
actin cytoskeleton 
actin filament 
cytoskeleton 
muscle thin filament tropomyosin 
stress fiber 
Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome

	P12429
	animal organ regeneration 
defense response to bacterium 
hippocampus development 
neutrophil degranulation 
phagocytosis 
positive regulation of angiogenesis 
positive regulation of DNA-binding transcription factor activity 
positive regulation of DNA metabolic process 
positive regulation of endothelial cell migration 
response to glucocorticoid 
response to growth factor
	calcium-dependent phospholipid binding 
calcium-dependent protein binding 
calcium ion binding
phospholipase A2 inhibitor activity
	Extracellular region or secreted
extracellular exosome 
Plasma Membrane
plasma membrane
Other locations
axon 
cytoplasm 
dendrite 
membrane 
neuronal cell body 
phagocytic vesicle membrane 
specific granule

	P35998
	osteoblast differentiation 
positive regulation of proteasomal protein catabolic process 
proteasome-mediated ubiquitin-dependent protein catabolic process 
ubiquitin-dependent protein catabolic process
	ATP binding 
ATP hydrolysis activity 
proteasome-activating activity
	Cytosol
cytosol Source: HPA
Extracellular region or secreted
extracellular region 
Nucleus
nucleoplasm 
nucleus 
Other locations
cytoplasm 
cytoplasmic ribonucleoprotein granule 
ficolin-1-rich granule lumen 
membrane 
P-body 
proteasome accessory complex 
proteasome complex 
proteasome regulatory particle, base subcomplex secretory granule lumen

	P36578
	cytoplasmic translation 
translation
	RNA binding 
structural constituent of ribosome
	Cytosol
cytosol 
cytosolic large ribosomal subunit 
cytosolic ribosome 
Endoplasmic reticulum
rough endoplasmic reticulum 
Extracellular region or secreted
extracellular exosome 
Nucleus
nucleolus 
nucleus 
Other locations
cytoplasm 
focal adhesion 
membrane 
ribonucleoprotein complex

	P43686
	blastocyst development 
proteasome-mediated ubiquitin-dependent protein catabolic process l
proteolysis
	ATP binding 
ATP hydrolysis activity 
proteasome-activating activity
	Cytosol
cytosol 
Nucleus
nucleoplasm 
nucleus 
Other locations
membrane 
proteasome accessory complex 
proteasome complex 
proteasome regulatory particle, base subcomplex

	P55884
	formation of cytoplasmic translation initiation complex 
IRES-dependent viral translational initiation 
regulation of translational initiation 
translational initiation 
viral translational termination-reinitiation
	molecular adaptor activity 
RNA binding 
translation initiation factor activity 
translation initiation factor binding
	Cytosol
cytosol 
Extracellular region or secreted
extracellular exosome 
Other locations
eukaryotic 43S preinitiation complex 
eukaryotic 48S preinitiation complex 
eukaryotic translation initiation factor 3 complex 
eukaryotic translation initiation factor 3 complex, eIF3m 
synapse

	P62191
	negative regulation of neuron death 
proteasome-mediated ubiquitin-dependent protein catabolic process
	ATP binding 
ATP hydrolysis activity 
proteasome-activating activity 
RNA binding 
TBP-class protein binding
	Cytosol
cytosol 
Nucleus
nucleoplasm 
nucleus 
Other locations
membrane 
proteasome accessory complex 
proteasome complex 
proteasome regulatory particle, base subcomplex

	P62424
	cytoplasmic translation 
maturation of LSU-rRNA 
translation
	cadherin binding 
RNA binding
structural constituent of ribosome
	Cytosol
cytosol 
cytosolic large ribosomal subunit 
cytosolic ribosome 
Nucleus
nucleolus 
nucleus
Other locations
cytoplasm 
focal adhesion 
membrane 
polysomal ribosome

	Q8TC12
	cellular detoxification of aldehyde 
retinal metabolic process 
retinoid metabolic process 
retinol metabolic process
	11-cis-retinol dehydrogenase activity 
NADP-retinol dehydrogenase activity 
NAD-retinol dehydrogenase activity 
oxidoreductase activity, acting on the CH-OH group of donors, NAD or NADP as acceptor
	Endoplasmic reticulum
endoplasmic reticulum membrane 
Other locations
integral component of membrane

	Q9P126
	cell surface receptor signaling pathway 
defense response 
platelet formation 
signal transduction
	carbohydrate binding 
transmembrane signaling receptor activity
	Plasma Membrane
integral component of plasma membrane 
plasma membrane

	Q9UBW5
	cell chemotaxis 
phagocytosis, engulfment 
plasma membrane tubulation 
podosome assembly
	phospholipid binding
	Cytoskeleton
podosome 
Extracellular region or secreted
extracellular region 
Plasma Membrane
phagocytic cup 
plasma membrane 
Other locations
cell cortex 
cell junction 
cell projection 
ficolin-1-rich granule lumen 
secretory granule lumen

	Q9Y5C1
	acylglycerol homeostasis 
angiogenesis 
artery morphogenesis 
cell-matrix adhesion 
cholesterol homeostasis 
cholesterol metabolic process 
fatty acid metabolic process 
glycerol metabolic process 
integrin-mediated signaling pathway 
lipid homeostasis 
lipid storage 
negative regulation of lipoprotein lipase activity 
negative regulation of phospholipase activity 
phospholipid catabolic process 
phospholipid homeostasis 
phospholipid metabolic process 
positive regulation of angiogenesis 
positive regulation of cell migration 
positive regulation of lipid catabolic process 
response to hormone 
signal transduction 
triglyceride homeostasis
	enzyme inhibitor activity 
growth factor activity
heparin binding 
integrin binding 
phospholipase inhibitor activity signaling receptor binding
	Endosome
early endosome 
Extracellular region or secreted
extracellular region 
extracellular space 
Golgi apparatus
Golgi apparatus 
Other locations
cell surface 
collagen-containing extracellular matrix 
lamellipodium

	Q86YZ3
	cell envelope organization 
establishment of skin barrier 
keratinization
	calcium ion binding 
transition metal ion binding
	Extracellular region or secreted
extracellular exosome 
extracellular region 
Lysosome
azurophil granule lumen 
Nucleus
nucleus 
Plasma Membrane
cornified envelope 
Other locations
collagen-containing extracellular matrix 
cytoplasm 
keratohyalin granule 
perinuclear region of cytoplasm

	Q96C24
	exocytosis 
intracellular protein transport 
lysosome localization 
multivesicular body sorting pathway 
negative regulation of insulin secretion
plasma membrane repair 
positive regulation of exocytosis 
positive regulation of protein secretion 
regulation of plasma membrane repair
	metal ion binding 
neurexin family protein binding 
phospholipid binding 
small GTPase binding
	Endosome
endosome 
Plasma Membrane
plasma membrane 
Other locations
exocytic vesicle 
extrinsic component of membrane 
platelet alpha granule membrane 
transport vesicle membrane

	Q99497
	activation of protein kinase B activity 
adult locomotory behavior 
autophagy 
cellular detoxification of aldehyde 
cellular detoxification of methylglyoxal 
cellular response to glyoxal 
cellular response to hydrogen peroxide 
cellular response to oxidative stress 
detection of oxidative stress 
detoxification of copper ion 
detoxification of mercury ion 
DNA repair 
dopamine uptake involved in synaptic transmission 
glucose homeostasis 
glutathione deglycation 
glycolate biosynthetic process
glyoxal metabolic process 
guanine deglycation 
guanine deglycation, glyoxal removal 
guanine deglycation, methylglyoxal removal 
histone modification 
hydrogen peroxide metabolic process
inflammatory response 
insulin secretion 
lactate biosynthetic process 
membrane depolarization
membrane hyperpolarization 
methylglyoxal catabolic process to lactate 
methylglyoxal metabolic process 
mitochondrion organization 
negative regulation of apoptotic process 
negative regulation of cell death 
negative regulation of cysteine-type endopeptidase activity involved in apoptotic signaling pathway 
negative regulation of death-inducing signaling complex assembly 
negative regulation of endoplasmic reticulum stress-induced intrinsic apoptotic signaling pathway 
negative regulation of extrinsic apoptotic signaling pathway 
negative regulation of gene expression 
negative regulation of hydrogen peroxide-induced cell death 
negative regulation of hydrogen peroxide-induced neuron death 
negative regulation of hydrogen peroxide-induced neuron intrinsic apoptotic signaling pathway 
negative regulation of neuron apoptotic process 
negative regulation of neuron death 
negative regulation of nitrosative stress-induced intrinsic apoptotic signaling pathway 
negative regulation of oxidative stress-induced cell death 
negative regulation of oxidative stress-induced neuron intrinsic apoptotic signaling pathway 
negative regulation of proteasomal ubiquitin-dependent protein catabolic process 
negative regulation of protein acetylation 
negative regulation of protein binding 
negative regulation of protein export from nucleus 
negative regulation of protein K48-linked deubiquitination 
negative regulation of protein kinase activity 
negative regulation of protein phosphorylation 
negative regulation of protein sumoylation 
negative regulation of protein ubiquitination 
negative regulation of reactive oxygen species biosynthetic process
negative regulation of TRAIL-activated apoptotic signaling pathway 
negative regulation of ubiquitin-protein transferase activity 
negative regulation of ubiquitin-specific protease activity 
peptidyl-arginine deglycation
peptidyl-cysteine deglycation 
peptidyl-lysine deglycation 
positive regulation of acute inflammatory response to antigenic stimulus 
positive regulation of androgen receptor activity 
positive regulation of autophagy of mitochondrion 
positive regulation of DNA-binding transcription factor activity 
positive regulation of dopamine biosynthetic process 
positive regulation of gene expression 
positive regulation of interleukin-8 production 
positive regulation of L-dopa biosynthetic process 
positive regulation of L-dopa decarboxylase activity 
positive regulation of mitochondrial electron transport, NADH to ubiquinone 
positive regulation of NAD(P)H oxidase activity 
positive regulation of oxidative phosphorylation uncoupler activity
positive regulation of oxidative stress-induced intrinsic apoptotic signaling pathway 
positive regulation of peptidyl-serine phosphorylation 
positive regulation of protein-containing complex assembly 
positive regulation of protein kinase B signaling 
positive regulation of protein localization to nucleus 
positive regulation of pyrroline-5-carboxylate reductase activity 
positive regulation of reactive oxygen species biosynthetic process
positive regulation of superoxide dismutase activity 
positive regulation of transcription by RNA polymerase II 
positive regulation of transcription regulatory region DNA binding
positive regulation of tyrosine 3-monooxygenase activity 
protein deglycation, glyoxal removal 
protein deglycation, methylglyoxal removal 
protein deglycosylation 
protein stabilization 
Ras protein signal transduction 
regulation of androgen receptor signaling pathway 
regulation of histone acetylation 
regulation of histone ubiquitination 
regulation of inflammatory response 
regulation of mitochondrial membrane potential 
regulation of neuron apoptotic process 
regulation of supramolecular fiber organization 
single fertilization
	androgen receptor binding 
cadherin binding
copper ion binding 
cupric ion binding 
cuprous ion binding 
cytokine binding 
DNA-binding transcription factor binding 
enzyme binding 
glyoxalase (glycolic acid-forming) activity 
identical protein binding
kinase binding 
L-dopa decarboxylase activator activity 
mercury ion binding 
mRNA binding 
oxidoreductase activity, acting on peroxide as acceptor 
oxygen sensor activity 
peptidase activity 
peroxiredoxin activity 
protein-containing complex binding 
protein deglycase activity 
protein homodimerization activity
scaffold protein binding 
signaling receptor binding 
small protein activating enzyme binding 
superoxide dismutase copper chaperone activity 
transcription coactivator activity 
tyrosine 3-monooxygenase activator activity 
ubiquitin-like protein conjugating enzyme binding 
ubiquitin-specific protease binding
	Cytosol
cytosol 
Endoplasmic reticulum
endoplasmic reticulum 
Extracellular region or secreted
extracellular exosome 
Mitochondrion
mitochondrial intermembrane space 
mitochondrial matrix 
mitochondrion 
Nucleus
nucleoplasm 
nucleus 
PML body 
Plasma Membrane
plasma membrane 
Other locations
adherens junction 
axon 
cell body 
chromatin 
cytoplasm 
membrane raft 
perinuclear region of cytoplasm 
presynapse


MRM, Multiple Reaction Monitoring. 

