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Exosomes and other Extracellular Vesicles

in Human Health and Disease
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Exosomes are Active Participants
In Cancer Progression
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NCeale (SOt @@ S v . ’ somes and other EVs containing urgent mes-
sages related to tumor initiation, growth,
progression, metastasis, and drug resistance.
Figure adapted from Zhang, X., Yuan, X., Shi,
H. et al. Exosomes in cancer: small particle,
big player. J Hematol Oncol 8, 83 (2015).
https://doi.org/10.1186/s13045-015-0181-x.
License provided by CC License.
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Exosomes Facilitate Tumor Growth and Metastasis

NBEMEMEVs S RERBERNBENSERE - EHRETUSBSEEREAFREVs > iF1EF
E B EEHE > ERIEMEEPESHRENEE - ItH > BUEHETUA> BB RATEF (40
Survivin) MEVsAMLELZHBEFETC - e SEEREAF(MVEGF)REVs L8 Il BE & IR 1R
(TME)RRBIIME %R o




Exosome Cargo

Cancers Reported

KRAS
c-MET

MIF
EGFR/EGFRvII
Survivin
VEGF
Angiogenin
Vimentin
Rab3D
TGF-3
TGF-3
HIF-1a
c-KIT
Wnt3a

Colon, Melanoma, Pancreatic, Breast

Cervical, Breast, Lung

NSCLC, Renal, Colon, Glioblastoma

NSCLC, Prostate, Bladder, Colorectal, Breast, Gastric

NSCLC, NPC, GIST, Diffuse large B cell ymphoma
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Key: NSCLC-Non small-cell lung cancer; NPC- Nasopharyngeal carcinoma; GIST-Gastrointestinal stromal tumor




Catalog

Product

Reactivity

Applications

NBP2-45536

NBP2-44306

NBP1-81832
NBP1-84814

NBP2-50599

NB500-201

NB100-664

NBP2-41185

NB300-223

NB120-3337

NBP3-07718

KRAS Antibody (OTI2C1)
HGFR/c-MET Antibody
(LG7NB) - BSA Free

MIF Antibody

EGFR Antibody

EGFR Antibody (DH8.3) -
EGFRvIII, Mutant - BSA Free

Survivin  Antibody - BSA

Free

VEGF Antibody (VG1) - BSA
Free

Angiogenin Antibody - BSA
Free

Vimentin Antibody

Rab3D Antibody
TGF-beta
(1D11.16.8)

Antibody

Hu, Mu, Rt, Ca, Pm
Hu, Mu, Rt, Po, Bv, Ca,
Eq, Fe, Pm, Rb, Sh

Hu, Mu, Rt, Ha

Hu, Mu, Rt

Hu

Hu, Mu, Rt, Ca, Fe, Gp,
Ha

Hu, Mu, Rt, Po, Ca

Hu, Mu, Rt

Hu, Mu, Rt, Po, Bv, Ca,
Ch, Eq

Hu, Mu

Hu, Mu, Rt, By, Ca, Ha,

Pm

WB, IHC, IHC-P
Flow, ICC/IF, IHC, IHC-P

WB, ICC/IF, IHC, IHC-P
WB, ICC/IF, IHC, IHC-P

WSB, ELISA, Flow, IHC, IP, CyTOF-ready

WB, Simple Western, ChIP, ELISA, Flow,
|ICC/IF, IHC, IHC-Fr, IHC-P, IP, Dual ISH-
IHC, KD
WB, Simple Western, ELISA, Flow,
ICC/IF, IHC, IHC-Fr, IHC-P, CyTOF-
ready

WB, ELISA, ICC/IF, IHC

WB, ICC/IF, IHC, IHC-Fr, IHC-P
WB, ICC/IF

WSB, ELISA, ICC/IF, B/N, Func

NB100-105

NBP1-43359

NBP2-525838

HIF-1  alpha
(Hlalpha67)

Antibody

CD117/c-kit
(ACK2) - BSA Free
Whnt-3a Antibody (1E6G4) -
BSA Free

Antibody

Hu, Mu, Rt, Po, By, Ca,
Fe, Ma, Pm, Pm, Rb,
Sh, Xp

Hu, Mu, Gp

WB, Simple Western, ChlIP, ELISA, Flow,
GS, IA, IB, ICC/IF, IHC, IHC-Fr, IHC-P, In
vitro, IP, LA, PLA, TCS, IHC-FrFl, KD, KO
WB, Flow, ICC/IF, IHC, IHC-Fr, IP, IHC-
WhMt

WB, ELISA, Flow, ICC/IF, IHC, IHC-P,
CyTOF-ready




I sEV lysate
B intact sEV

GRO«w
pg/mg sV
protein
0

ES2 HCT116 786-0

5000
2500

0
ES2 HCT116 786-0

30,000

pgimg sV 20.000 pg/mg SEV
protein 10,000 > o protein

0
ES2 HCT116 786-0

I sEV ysate
. Intact sEV

15,000

10,000 -
5000
0

ES2

1000
500

0
ES2

HCT116 786-0

HCT116 786-0

Control Ig

Growth factors are expressed on surface of
small extracellular vesicles (sEVs). (Left)
ELISA quantification of proteins from sEV
lysate (grey) and intact sVs (purple) from
ovarian (ES2), colorectal (HCT116), and
renal (786-0) cancer cell lines. Proteins
CD63, TSG101, VEGF (Catalog # DVEO0O),
GROa (Catalog # DY275-05) , IL-8 (Catalog #
D8000C) , and FGF-2 (Catalog # DFB50).
(Right) Detection of VEGF on surface of sEVs
from VEGF+ cells (pink) and VEGF-/- cells
(green). Microbeads were coated with
Mouse Anti-Human VEGF (Catalog #
MAB2391), anti-human CD63, or control IgG
as indicated. EVs were labeled with fluores-
cent dye and detected by flow cytometry.
Figures were adapted from Ko, S.Y., Lee, W.,
Kenny, H.A. et al. Cancer-derived small ex-
tracellular vesicles promote angiogenesis
by heparin-bound, bevacizumab-insensi-
tive VEGF, independent of vesicle uptake.
Commun Biol 2, 386 (2019). https://-
doi.org/10.1038/s42003-019-0609-x, li-
censed by CC License.




Extracellular Vesicle-
Mediated Immunosuppression
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Exosome Cargo Cancers Reported Outcome

NKG2D

DNAM-1 &l NK ZAMeFnfEREL T ABeR9 A0 R
Galectin-9 Ovarian, NPC Melanoma, Bladder, & -

PD-L1 Colorectal, Prostate, Breast

00 FasL IRAEAEFE T AT -
CD39,CD73
<P % L A0 1 18 BE R A0 A B AR
HSP70 NSCLC, Renal, Breast, Colon (myeloid-derived suppressor cells,
MDSCs) -

EGFR
TGF-$ NSCLC, Melanoma, NPC (REEN T M8 (Treq)BOIEIZ FOTINAE -
CCL20

&l 240 MR (dendritic cell, DC)
EGFR NSCLC Ak

ME -

Key: NSCLC-Non small-cell lung cancer; NPC- Nasopharyngeal carcinoma




Catalog

Product

Reactivity

Applications

NB100-65956

NKG2D/CD314 Antibody (1D11) - Low
Endotoxin, Azide and BSA Free

Hu

Flow, ICC/IF, IHC, IHC-Fr, IHC-P, IP, CyTOF-ready, Func

NBP1-85001

DNAM-1/CD226 Antibody

Hu

IHC, IHC-P

NBP2-45619

Galectin-9 Antibody (OTI1D12)

WB, IHC, IHC-P

NBP1-76769

PD-L1 Antibody - BSA Free

WB, ELISA, Flow, ICC/IF, IHC, IHC-Fr, IHC-P, IP, Dual ISH-
IHC, ICC/IF, IHC-WhMt, KD

NBP1-97519

Fas Ligand/ TNFSF6 Antibody (A11)

Mu

Flow, IHC, IHC-Fr, IHC-P

NBP1-90071

CD39/ENTPD1 Antibody

Hu, Mu, Po, Eq

WB, Flow, ICC/IF, IHC, IHC-P

NBP2-48480

5'-Nucleotidase/CD73 Antibody (AD2) -
BSA Free

Hu

Flow, Flow-CS, IHC, IHC-Fr, IHC-P

NB110-61582

HSP70/HSPA1A Antibody (C92F3A-5)

Hu, Mu, Rt, Po, By, Ca, Ce, Ch,
Dr, Fi, Gp, Ha, Pm, Rb, Sh

WB, ELISA, EM, Flow, ICC/IF, IHC, IHC-P, IM, MiAr,
Binding Activity

NBP1-84814

EGFR Antibody

Hu, Mu, Rt

WB, ICC/IF, IHC, IHC-P

NBP2-45137

TGF-beta Antibody (1D11.16.8) - BSA Free

Hu, Mu, Rt, Bv, Ca, Ha, Pm

o

ICC/IF, IHC, IHC-P, S-ELISA, ELISA(Cap)

NBP1-45246

CCL20/MIP-3 alpha Antibody

Hu, Po, Bv

IHC, IHC-P, PEP-ELISA

00




Breast cancer cells treated with paclitaxel (PTX) increase pro-
duction of Survivin in treated exosomes. Membrane was
stained with polyclonal Rabbit Anti-survivin (Catalog
#NB500-201). Anti-Flotillin was used as loading control. Blot
shows signal in PTX-treated exosomes. Use of siRNA targeting
Survivin expression shows antibody is specific. This is evidence
for knockdown (KD) genetic validation of antibody. Image
adapted from Kreger, B. T., Johansen, E. R., Cerione, R. A., &
Antonyak, M. A. (2016). The Enrichment of Survivin in Exosomes
from Breast Cancer Cells Treated with Paclitaxel Promotes Cell
Survival and Chemoresistance. Cancers, 8(12), 111. https://-
doi.org/10.3390/cancers8120111. License provided by CC-li-
cense

Exosome-Mediated Resistance
to Drug Therapy
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Exosomes and Other Extracellular
Vesicles as Biomarkers for Cancer
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Cancer Exosome Marker(s)

‘lung  CD151, LICAM/CD171, Tetraspanin 8, (NSCLC-EGFR, LRG-1)




NBP2-46046
NBP1-89332
NB500-430

NB600-1182
NBP2-67709
NBP1-84814
NBP1-33197
NBP1-81832
NBP3-07476

NB100-2682

NBP2-38529
NBP1-82823

NB100-64980

NBP2-50599
NBP1-51541
NBP1-45057
NBP3-15666
NBP1-86893
NBP1-77333

NB110-61582

NBP1-76769

VSIG3/IGSF11 Antibody (OTI2H1)

A33/GPA33 Antibody

EMMPRIN/CD147 Antibody (MEM-M6/1) - BSA Free
EpCAM/TROP1 Antibody (AUA1) - BSA Free
CA125/MUC16 Antibody (SN69-06)

EGFR Antibody

Glypican 1 Antibody

MIF Antibody

CD151 Antibody (11G5a)

L1CAM Antibody (UJ127.11) - BSA Free

TSPAN8/TM4SF3 Antibody

LRG1 Antibody

Syndecan-1/CD138 Antibody (B-A38)

EGFR Antibody (DH8.3) - EGFRVIII, Mutant - BSA Free
Kallikrein 3/PSA Antibody (5A11E9) - BSA Free
PSMA/FOLH1/NAALADase | Antibody (GCP-04) - BSA Free
PTEN Antibody (7O6F4)

TRP2 Antibody

Integrin alpha 4/CD49d Antibody - BSA Free

HSP70/HSPA1A Antibody (C92F3A-5)

PD-L1 Antibody - BSA Free

Hu, Mu, Rt

Hu

Hu, Eq

Hu

Hu

Hu, Mu, Rt
Hu, Mu, Rt, RM
Hu, Mu, Rt, Ha
Hu

Hu, Mu

Hu

Hu, Mu

Hu

Hu

Hu

Hu, Mu, Rt, Po, Ca
Hu, Mu, Rt

Hu

Hu, Mu, Rt, |

Hu, Mu, Rt, Po, By,
Ca, Ce, Ch, Dr, Fi,
Gp, Ha, Pm, Rb, Sh

Hu, Mu, Rt

WB, IHC

WB, IHC, IHC-P

WB, ELISA, Flow, IHC, IHC-P, IP, CyTOF-ready
WB, ELISA, Flow, ICC/IF, IHC, IHC-P, CyTOF-ready
WB, Flow, ICC/IF, IHC, IHC-P

WB, ICC/IF, IHC, IHC-P

WB, ELISA, Flow, ICC/IF, IHC, IHC-P, IP

WB, ICC/IF, IHC, IHC-P

WB, Flow, ICC/IF, IHC, IHC-P

WB, ELISA, Flow, Flow-CS, ICC/IF, IHC, IHC-Fr, IHC-P, IP,
CyTOF-ready, ICC/IF

ICC/IF, IHC, IHC-P

WB, IHC, IHC-P

WB, Flow, ICC/IF, IHC, IHC-Fr, IHC-P

WB, ELISA, Flow, IHC, IP, CyTOF-ready

WB, ELISA, Flow, IHC, IHC-P

WB, ICC/IF, IHC, IHC-P

WB, ICC/IF, IHC, IHC-P, IP, KO

WB, ICC/IF, IHC, IHC-P

WB, ELISA, ICC/IF

WB, ELISA, EM, Flow, ICC/IF, IHC, IHC-P, IM, MiAr,
Binding Activity

WB, ELISA, Flow, ICC/IF, IHC, IHC-Fr, IHC-P, IP, Dual ISH-
IHC, ICC/IF, IHC-WhMt, KD



Extracellular Vesicles in :[
Neurodegenerative Diseases
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EVs are involved in intercellular communication
between all cell types in the nervous system.
Arrows show flow of information from each cell
type. Adapted from Riva, P.; Battaglia, C.; Ven-
turin, M. Emerging Role of Genetic Alterations

Affecting Exosome Biology in Neurodegenera-
tive Diseases. Int. J. Mol. Sci. 2019, 20, 4113.
https://doi.org/10.3390/ijms20174113. e

censed by CC License.




Role of Exosomes in
Alzheimer’s Disease

P BEE(AD) R R R RNKREE » HISHEHEMSEMENTE > 8 iERRENRENMITENE - Eil
REEHEE > ADLKERAIFN60-7T0% - ADHNIFHB R BMIZEZR(amyloid-beta, AR)TEihiEH AT
MEAZTZEER > UAkBEEtauEBHEKE MR ATHREHEES (Neurofibrillary tangles) o

Immunohistochemistry (IHC) staining of beta-amyloid
in brain of wild-type (left) and 5xFAD (right) mouse
using DAB with hematoxylin counterstain. Mouse An-
ti-Human beta Amyloid (MOAB-2) (Catalog #
NBP2-13075) was used at 1:20 dilution in wild-type
brain tissue and 1:400 dilution in 5xFAD mouse brain
tissue. Beta amyloid plaques indicated by blue arrows.




Extracellular Vesicles in AD Pathogenesis:
Pathogenic or Protective?
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Exosome Markers Role in AD
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Catalog Reactivity Applications

NBP1-90201  Alix Antibody , Mu, WB, ICC/IF, IHC, IHC-P, KD
NB200-112 TSG101 Antibody (4A10)  Hu, Mu, Rt, Po, Ca, Ha, Pm, Pm WB, ELISA, EM, Flow, ICC/IF, IHC,
IHC-P, IP, IHC-FrFl, KD

NBP2-20879  VPS4A Antibody , Mu, Rt, Po, Bv, RM, Xp, Ze

NBP1-76910  APP Antibody , Mu, R, Po, WB, DB, ELISA, ICC/IF, IHC, IHC-P
beta Amyloid Antibody WB, DB, ELISA, IB, ICC/IF, IHC, IHC-
(MOAB-2) - BSA Free B Fr, IHC-P, IP, IHC-FrFl

NBP2-67774  Tau Antibody (SD205-09)  Hu, Mu, WB, Flow, ICC/IF, IHC-P

NB100-82245 Tau [p Thr181] Antibody Hu, : WB, Simple Western, IHC, IHC-P, KD

NBP2-13075

Exosome Biomarkers for
Alzheimer’s Disease
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Exosome Cargo

Expression compared to healthy controls

Present in preclinical Associated with disease state

AB42

Increased in plasma

EVs RUZRIEAR Ju o] DATR A B i FR Y L P

TAR DNA-binding protein 43 (TDP43)

Increased in plasma

EATR AT BE Bl HL fth 48 AL 2 AR RE AR R 75 e Bt

Synaptophysin

Decreased in plasma

ERRRIA R RIZE AR - BEFRANEET] N EAEE

Synaptotagmin

Decreased in plasma

ERR AR R RIRS AR - BERAIEET] MEHEEE

25-kDa synaptosomal-associated protein (SNAP-25)

Decreased in plasma

o LfE AD "B 2 F1RAIZ]

GAP43

Decreased in Plasma

o] PUE AD #RRI & F1RAZ

Neurogranin

Product

Catalog

Increased in CSF, decreased in plasma

Reactivity
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Applications

NBP2-44113 beta Amyloid 42 Antibody

Hu, Mu

WSB, ELISA, IHC, IHC-P

NB110-55376

TDP-43/TARDBP Antibody - BSA Free

Hu, Mu, Ch, Pm, Xp, Ze

WSB, ELISA, ICC/IF, IHC, IHC-P

NB300-653 Synaptophysin Antibody

Hu, Mu, Rt, Ch, Fe, Pm

WB, ELISA, ICC/IF, IHC, IHC-Fr, IHC-P, IP

NBP2-34215 Synaptotagmin 1 Antibody

Hu

WB, IHC, I[HC-P

NBP1-88769 SNAP25 Antibody

Hu, Mu, Rt

WB, IHC, IHC-P

NB300-143 GAP-43 Antibody

Hu, Mu, Rt, Po, By, Ca, Ch, Dr, Eg, Pm

WB, Flow, ICC/IF, IHC, IHC-Fr, IHC-P

NBP2-32655 Neurogranin Antibody

Hu, Mu, Rt

IHC, IHC-P




Exosomes and Other Extracellular
Vesicles in Parkinson’s Disease

HEFKIE(PD)ZES—BERIMERITIERRB ANEREEREEREPFHNS BRMIETRE -

PDEIEZ Balpha-synuclein R&EfE (IR 5 KHE, Lewy bodies) WEERMEHFENERE > #MER
TSI T - A > FHERFHALICAMBIBERGTEN MEE(NDE) » B XEEHalpha-synucleinByis
IBEEBHR - PDHZEIMRERMEREBENENRARI -PDEEBRE— NN MEEMERFYEMLEH
NDEfRBalpha-synucleinRIR=1EM - ZPDHEMBENDEMBEANEMIEIZEREPark7/DJ1fclus-
terin o

PD = RHEBRR - BREEFERLXNE - RCETBIN - REBINEIEH - BIEINAEE
B=EAME -

, o —IEKIAR A4 R L serine/B R BE threonine EREE - ¥R DB EROUNRIBINEEIREER BB RE
PINK  PTEN-induced putative kinase 1 N , s e e . .
EF - ST ATAPERVRIARRZZETTIEAR - PINK1 RESHEERITENERB TN RS -

TH Tyrosine Hydroxylase

, EZRSENERRBREPRIEIEA - parkin B4 2 R EEINEN RAERNA SN/ fER
PARK2  Parkin _
TEEa8ENERE -
SN Protein deglycase EEERRTE - SCBNREFMNAREINE PHNSEER - RAARSECERAHILSRER
DJ-1 - HERREHEP ZUFRKEEGFE PD HEH -
SNCA  Alpha-synuclein 2

LRRK2  Leucine rich repeat kinase 2




Catalog

NB300-268
NBP2-36488

NB300-109
NB600-1540

NB300-270

NBP2-15365

Reactivity

LRRK2 Antibody - BSA Free Hu, Mu, By, Ce, I, PI
PINK1 Antibody (8E10.1D6)-BSA Free Hu, Mu, Rt, Pm

Hu, Mu, Rt, Ch, Dr,

Tyrosine Hydroxylase Antibody M
, Ma

Parkin Antibody

Hu, Mu, R, Ch, By,

Park7/DJ-1 Antibody
SyHa, Ze

Hu, Mu, Rt, Po, By,

alpha-Synuclein Antibody
pha-Sy Pm, Sh

Applications

WB, Flow, Flow-IC, ICC/IF, IHC, IHC-Fr, IHC-P, IP, KO Bl r PDEEESEHEX - 8

WB, ICC/IF, IHC, IHC-P, PAGE, KD

WB, Simple Western, ICC/IF, IHC, IHC-Fr, IHC-P, Dual _.I. l’/{ L ?‘ﬁ ;E

ISH-IHC, IHC-FrFI, IHC-WhMt, KO .

= th & B 4% 1%

WB, IHC,, IHC-P, ||; | 11. Hk ¥ﬁ _t {: li E/\\ ?$ :gg(é 1%
VYB, Simple Western, Flow, ICC/IF, IHC, IHC-P, In Eg *u ng J-— ﬂ” It 1§ E Hﬂ

vitro, IP

WB, ICC/IF, IHC, IHC-Fr, IHC-P, S-ELISA ;/E\IJ E‘Z % Eﬁ ﬂi El"] Eﬂ: ) E_ i Ilj

Expanding Role of Exosomes
in Inflammatory Diseases
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Catalog Product Reactivity Applications

NBP2-01875 Cystatin C Antibody (OTI2C8) Hu WB, IHC, IHC-P
Serpin  F2/alpha  2-Antiplasmin WB, Flow, ICC/IF, IHC, IHC-P,
NB100-96916 Hu
Antibody PEP-ELISA
Simple Western, Flow, ICC/IF,
NB100-77758 CD14 Antibody (M5E2) - BSA Free Hu, Po, Bv, Ca, Pm IHC, IHC-Fr, B/N, CyTOF-
ready, Dual ISH-IHC
NBP1-86095 plgRAntibody Hu WB, IHC, IHC-P
Complement Component Cba
NBP2-89578 Hu IHC, IHC-P
Antibody (215)
Coagulation Factor Ill/Tissue Factor
NBP2-67731 Hu, Mu, Rt WB, ICC/IF, IHC, IHC-P
Antibody (SN20-16)
NB100-2284 CD31/PECAM-1 Antibody Hu, Mu, Rt, Po, Ca WB, ICC/IF, IHC, IHC-Fr, IHC-P
WB, Simple Western, ICC/IF,
IHC, IHC-P, IP
Aquaporin 1/AQP1 Antibody WB, ELISA, ICC/IF, IHC, IHC-
NB600-749 Hu, Mu, Rt, Rb, Ze
(1/A5F6) Fr, IHC-P
NB110-74682 Aquaporin-2 Antibody - BSA Free Hu, Mu, Rt, Po, Bv, Sh  WB, ICC/IF, IHC, IHC-Fr, IHC-P
Aminopeptidase N/CD13 Antibody

NB100-64843 Mu Flow, IHC, IHC-Fr, IHC-P
(ERBMDM1) - BSA Free

NBP1-45545 E-Selectin/ CD62E Antibody Hu, Mu, Rt

Hu, Mu, Rt, Ca, Fi, WB, Flow, ICC/IF, IHC, IHC-Fr,
Pm, Fe, Pm, Pm IHC-P, IHC-FrFI
NBP1-87492 C1q Antibody Hu WB, IHC, IHC-P
WB, EM, Flow, ICC/IF, IHC,
NBP2-22541 ICAM-1/CD54 Antibody (1A29) Hu, Mu, Rt IHC-Fr, IHC-P, PLA, B/N, IHC-
Disease Exosome/EV Cargo FrFi

_ , Cystatin  C, Serpin  F2, CD14, Polylg  Receptor, C5a, Tissue _ Hu, Mu, Rt, Po, By,
Cardiovascular Disease NBP1-33284 GAD2/GAD65 Antibody WB, ICC/IF, IHC, IHC-P

Factor, CD31, CD62e Ca, RM
Renal Disease AQP]_ AQp2 Aminopeptidase N NB100-73013 Proinsulin Antibody (CCI-17) Hu, Rt WB, ELISA, S-ELISA

Systemic Lupus Erythematosus (SLE) ~ IFN-a, TNF-a, C1q, CD54 Hu Mu, Rt Bv, Ca, 'O Simple Western, ELISA,

. . . NB100-2322 HMGB1/HMG-1 Antibod Flow, Flow-IC, ICC/IF, IHC,
Type 1 Diabetes GADG5, Proinsulin Ee Rb, Sh, Po, Eq oW, Tow
IHC-P, KD

HIV HMGBI, NF-L, HIV gp120

NBP1-19532 TNF-alpha Antibody - BSA Free

NB300-131 NF-L Antibody Hu, Mu, Rt, Po, Bv WB, ICC/IF, IHC, IHC-P, KO
NBP1-76371 HIV-1 gp120 Antibody - BSA Free V-Vi WB, ELISA
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