Driving Research, Use and
Engineering of Exosomes
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 What are Exosomes?
* Function and Application of Exosomes

* Research tools for study of Exosomes
- Isolation
- Purification
- Detection
- Quantitation
- Discovery
- Engineering & Delivery
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Extracellular Vesicles (EVs)

Apoptotlc bodies
Microvesicles Exosomes
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* Size: 100-1000 nm * Size: 30-100 nm * Size:1-5um
* Markers: integrins, * Markers: Rab5,
selectins & cell CD63, CD9, CD81

3 specific markers W iz
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Exosome Features

e Size: 30-100nm vesicles

* Secreted by a wide range of cells

* Composition depends on cell of origin

- Biomolecules : Proteins: membrane bound & free, enzymes, RNAs:
coding RNAs & ncIiNAs

Recipient/target

@ Fusion cell
Secreting o
Endocyti
cell 00 :ptakec
Exosomes
Ligand/Receptor
O @) /3/ interaction
o
Endocytosis
©e o 65
Cytosol
1LV
formation
ESCRT-dependent Extracellular
Space
(Blood / CSF)

Llpld driven
ILVs

LE/MVB
Cytosol

Batiz. et al. Front. Cell Neurosc. 2016



Why are exosome Important?

® Mediate intercellular communication in both physiological
and pathological conditions (cancer, inflammation, immunity,
CNS function, cardiac cell function)
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Exosomes & other EVs in Cell-to-Cell Communication

Exosome Functions

Pathological | Physiological
Immune System

Evasion Immune System

Function

Alzheimer’s

Disease Heart Function

Heart Failure
Brain Function

Liver Diseases

Stem Cell Function

Cancer
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Why are exosome Important?

® Discover exosome-associated biomarkers and develop
targeted diagnostics
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Biomarkers and targeted diagnostics

Cargo Cancer type Patient cohorts Exosome source Assay used Outcome and/or utility
(isolation method)

DNA

KRAS“'™ KRAS™'™  PDAC 39 patients with PDAC and ~ Plasma ddPCR Exosomal mutant KRAS DNA was

KRAS“?® KRASME 82 healthy contrals (ultracentrifugation) better for predicting PDAC status

KRAS"'™, KRASH'™, than cell-free mutant KRAS DNA™

and KRAS"*" DNA

RNA
ARVT mRNA CRPC 16 patients receiving Plasma ddPCR AR-VT mRNA predicted resistance
abiraterone and 10 patients [(exoRMNeasy kit) to hormonal therapy; overall survival
receiving enzalutamide was significantly shorter in exosomal
ARVT-mRNA' participants thanin
exosomal AR-V7-mRMNA™ participants
(3 months versus 20 months)*!
Protein
GPC1 FDAC 190 patients with FDAC Serum Fluorescence- GPC1-positive exosomes
and 100 healthy controls (ultracentrifugation) activatedcell  distinguished healthy individuals
sorting and patients with benign pancreatic

disease from patients with early-
stage and late-stage PDAC

with 100% specificity and 100%
sensitivity ™

. W i1
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Why are exosome Important?

® Potential therapeutic vehicles in disease for targeted drug
delivery
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Exosomes as drug delivery agent

* Load chemotherapeutic agents, siRNAs, and miRNAs

EV charactenzation

Size distribution Protein content Cellular uptake .
S lacinti 1A ﬁ | = !
AN N T
4 \ o’
o j: Q"".‘.J'.' o © Drug loading EV-mediated drug delivery Viability assays
o :,' O =
Cell culture > ->-'> ®s s
[— =] »>| 2020 (>
..° . Loading v ®
o © efficiency Live cell microscopy
LNCaP and
PC3 prostate PtX-loaded EVs were prepared by incubating 1 x 103-
cancer cells 5x 10° EVs/mL in 1 mL of 5 uM PtX-DPBS solution for 1 h at 22 °C.
* Trypsin-treated PtX-EVs, 0.25% trypsin was added to the samples
and incubated at 37 "C for 30 min.
10 w -
I8 ETT

Saari, H. et al. J. Control. Release 220, 727-737 (2015).  unmeo



Exosomes as drug delivery agent

* Package active proteins, nucleic acid, and other active molecules into exosomes,
where cells are transfected with an engineered effector-expressing vector.

d

Administration

Harvest bone

Hemopoietic
progenitors, 'y
osteocytes, other cells .
( 1‘-»!7" e
Loading of Immature
exosomes dendritic cells Stimutation
with
0 interleuking
O Exosome = 0O
Cargo punfication Exprassion Targeting peptide

of targeting ligand ~ expressing plasmid

11
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Exosome Research Tools

Exosome Isolation

= ExoQuick-ULTRA EV Isolation Kit
« ExoFBS
= ExoQuick-TC EV Isolation Kit

View Products

Exosome Labeling

ExoGlow-Protein EV Labeling Kit
(Green)

ExoGlow-Membrane EV Labeling
Kit

ExoGlow-RNA EV Labeling Kit

View Products

Exosome Detection

ExoCheck Exosome Antibody
Array

ExoFlow-ONE EV Labeling Kit
(Emerald)

ExoFlow-ONE EV Labeling Kit
(Garnet)

View Products

Biomarker Profiling

Human Complete SeraMir
Exosome RNA Amplification and
Profiling Kit

Purified Exosomes from Human
Serum (Healthy Donors)

ExoMS Surface Protein Capture
Kit (Serum/Plasma EVs)

View Products

Exosome Quantitation

» ExoELISA-Ultra Complete Kit (for

CD63 Detection)

ExoELISA-Ultra Complete Kit (for
CD81 Detection)

FluoroCet Exosome Quantitation
Kit

View Products

Exosome Engineering

XPack MSCV-XP-GFP-EF1a-Puro
Expression Lentivector

XPack CMV-XP-MCS-EF1a-Puro
Cloning Lentivector

Exo-Fect Exosome Transfection
Kit

View Products

UNIMED
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Exosome Isolation

General: total EVs

- / -« Ultracentrifugation

* Polymer-based (ExoQuick family)

* Filtration (membrane-based or SEC

. -
Q Q ~  columns)

13
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General Isolation Methods

Traditional method
Ultracentrifugation

Cells Dead cells

Cell debris ; ;
) o
() a®»
e B e &/
10 min 10min = 30min Exosomes
22| @300g @2000g @10000g \
= Density gradient

! Ultracentrifugation

Exosomes

@100000-200000 g Exosomes

14

SBI’s polymer-based method

ExoQuick Family
Product Biofluid
Original Serum, plasma & ascites
ExoQuick
ExoQuick-TC All other biofluids & cell culture
medium
Exo-Quick-LP Removes lipoproteins from
plasma/serum
ExoQuick De-fibrinates plasma before
Plasma prep exosome isolation
ExoQuick-CG Preparing exosomes used in pre-
clinical in vivo applications
ExoQuick-TC Sensitive applications, e.g. mass
ULTRA spec, exosome labelling, in vivo/ex

vivo delivery

W
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How to Use ExoQuick & ExoQuick-TC?

Serum or Biofluid ExoQuick Solution L4
ExoQuick-TC Solution

== .

SBI

60 4 30

MINUTE DEGREES MINUTE LOW-
INCUBATION CELSIUS SPEED SPIN

Simple one-step precipitation

Supematant

Exosome Pellet

®

15 40-200 nm

No time-consuming ultracentrifugation
Efficient with low sample volumes (as
little as 100 pl)

ExoQuick Exosomes

uc —

T Umezu, et al. Leukemia cell to endothelial cell
communication via exosomal miRNAs.
Oncogene (2013) 32, 2747-2755July 2012
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ExoQuick/ ExoQuick TC ULTRA

* Reduces protein carryover
s ”"mmfe\' * Increases purity for downstream

to your sample and incu
protein detection applications (mass

spectrometry, western blotting)

2. Spin 3,000g x 10 min .
Pellet | ——

) . < <
/—\ Supamatant o E =
3. Resuspend EVs and add to = S 4 g
pre-washed ExoQuick 5 2 Z E
ULTRA columns % g £ E
S 4 8 5
—
Y CD9 — G— -_——
-—"aa
4. Spin 1,000g x 30 sec CD81
and collect EVs HS|J70
APE» -
+ Albumin === - S
90
s 8’%0 IgG, e —
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Capturem Exosome Isolation Kit (Cell Culture)

Collect supernatant RLIFIthI"DI..Igh Eunthmugh = Wash = Elute
from cultured cells pre-clearing column  isolation column
o A o
25 mi - . b Np‘"
Cell Culture \\»"é&;@“ ¢ 6&“‘ e&‘“’)’&
Media ’ Load ol =
(pre-clear) f/"“"\\_\' l 25 koab S s | D81
Bind 95 kDa | SS_. S —— e | Aix
o ]
QE Wash i q
) 3
~2x10 " exosomes -
& . HEK293T
’t B l D30: 211nm
S’ Elute :
‘ Analyze 5
Ll i dniml ;ﬁ:ml‘w s Ty
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Exosome Isolation

\ Marker-specific: subpopulation

* Affinity-based

18
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Exosome Surface Marker isolation : ExoFlow IP

+ Biotin-Conjugated Y
Primary Ab

ik R

Streptavidin coated YY Y

magnetic beads

+ Fluorescent Dye

O (Exo-FITC)
FACS (= Y - '\

Exosome Bead Capture Photo

Exosomes 293 media Serum (direct)
- l "‘1|., 2 i ) ‘ o A AO Dye
N IP




Affinity Isolation: ExoFlow

CD9 Beads + Exo-FITC CD9 Beads + Exo-FITC CD9 Beads + Exo-FITC
NO Exosomes PLUS Exosomes mgerum Exosome Capture Titration
250K a1 (] 260K <] 01 ar
’ : : 5 "l y=3E-08x+ 10251
- ’ = o
- - g e R = 0.9917
=
I 150K E _—
v 99.3% FITC | <=
LL = eyt (WL
100K 0.5% FITC 00K Positive =
a Positive “w 1608
S0 - o = . 15
() (e ]
o - 050 0714 i e
LI b L ! L DAL B I o RS | 100 LOGE=10  ZO0E+ 1 ;Um L]
Iﬂ'::I II'II| Il!'l-E 1|:Ia II'I" II'ls- |I'lnl 1|:|‘I ll:l:r Il'll Iﬂ' Il.'l:I ' e #E;S;:::E; o e
FITC-A FITC-A
Obtain highly-purified and
Intact exosomes
% |cD9Exo-ELISA
E 1M-04
&
E M 3 Exosomes.
g -
-% E Add Exasome
5 e i Bution Bulfer
3
E :x g
z
5
20 Contral Eluted ‘w ﬂigﬁ
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Outer Membrane Vesicles

ExoBacteria™ OMV Isolation Kit

® Fast— go from cultured bacterial media to purified OMV in less than 1
hour

e Simple—easy-to-setup, innovative precipitation-free, ion-exchange
chromatography system (containing a proprietary capture resin + gravity

column)
Cytosol
5’5 | ]—lnner membrane
2 Pl o il Peptidoglycan
e, Fach
TP

¢

\’i"“y ]—Outer membrane
|\.“ h

Lipoipolysaccharides

A. ExoBacteria OMV Isolation Kit  B. Ultracentrifugation

Curvature inducind™ = =&
protein




Exosome Research Tools

Exosome Isolation Exosome Detection Exosome Quantitation

» ExoQuick-ULTRA EV Isolation Kit = ExoCheck Exosome Antibody » ExoELISA-Ultra Complete Kit (for
« ExoFBS Array CD63 Detection)
 ExoQuick-TC EV Isolation Kit ExoFlow-ONE EV Labeling Kit = ExoELISA-Ultra Complete Kit (for
(Emerald) CD81 Detection)
ExoFlow-ONE EV Labeling Kit = FluoroCet Exosome Quantitation
(Garnet) LU

View Products View Products View Products

Exosome Labeling Biomarker Profiling Exosome Engineering

» ExoGlow-Protein EV Labeling Kit Human Complete SeraMir » XPack MSCV-XP-GFP-EF1a-Puro
(Green) Exosome RNA Amplification and Expression Lentivector

» ExoGlow-Membrane EV Labeling Profiling Kit = XPack CMV-XP-MCS-EF1a-Puro
Kit Purified Exosomes from Human Cloning Lentivector

» ExoGlow-RNA EV Labeling Kit Serum (Healthy Donors) = Exo-Fect Exosome Transfection

ExoMS Surface Protein Capture Kit

Kit (Serum/Plasma EVs)

View Products View Products View Products

i $=1F)
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EV Characterization: MISEV
Minimal experimental requirements for definition of EVs

General characterization:
>3 positive protein markers of EVs, being at least 1
a) transmembrane/lipid-bound protein
b) cytosolic protein
 >1 negative protein marker

Characterization of single vesicles (Count & Size):
 Use 2 different but complementary techniques i.e:
a) electron or atomic force microscopy
b) single particle tracking (NTA)

Lotvall et al. JEV, 2014 W BT
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Marker identification

Antibodies For affinity-based exosome detection, SBI offers validated rabbit anti-human
and rabbit anti-mouse primary antibodies, available individually and in kits. &
ExoAbs D AN DD
S & 5 o
A & & P O
A &N S
FLSs
kba yw & & §& &
100
70 = N
55— -
B
35 w—
25 . e L
HEK?293 Serum Jurkat, BC-3 ExoQuick Serum Exosome
Exosomes Exosomes Exosomes

Western Analysis

Additional validated exosome marker antibodies: General exosome marker antibodies:
ANXA5 / CETP / TSG101 / EpCAM1 / Vimentin / ALIX / FLOT1 / CXCR4 CD63 / CD9 / CD81 / HSP70

Exo-Check Antibody Array

Positive = GM130 |FLOT1 ICAM ALIX CD81

: Exo-Check array hybridized to
® s & o » 7 |

300 ug of exosomal proteins from
human HT1080 lung sarcoma cells.

- - - . Exosomes were isolated from the
growth media using ExoQuick-TC.

CD63 EpCAM ANXA5 TSG101 | Blank  Positive

24

W T
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ExoFlow-ONE: Fluorescence-based EV Detection

» Specific fluorescence-based FACS detection of EVs, including exosomes

e Can be used on its own: near single EV resolution (based on the instrument)

* Can be combined with conjugated-primary antibody tagging

Unstained Stained

3.32

A 10 7
Labelled EVs ) v
ﬁ‘ I A !(V/o"’zi
® 4 wi_ Q.-
Q ©
T 273 — oy :
10 10 1Q> 101 102 1Q?

Emerald Green Emerald Green

126 -

4 103 jo.034

APC-conjugated Ab
for cell adhesion protein

101 102 103

Emerald Green

:‘{ PE-conjugated Ab
for M@ membrane protein




Quantitation & size distribution

Assay Detection EV size EV count SBI
Protein
Bradf BCA " - - -
RREieIe) e determination
+ subpopulation Exo-ELISA
ELISA — EV marker Antibody - (if standard curve Exo-ELISA
used) ULTRA
* EXOCET
AChE activity Enzymatic reaction (if standard curve FLUOROCET
used)
Transmission
Electron Imaging + - -
Microscopy (TEM)
Nanoparticle
Tracking Analysis  Particle tracking + + Exo-Glow NTA

(NTA)
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Exosome Quantification

Antibody-based : EXOELISA, EXoELISA-ULTRA Activity-Based: EXOCET, FluoroCet
TMB Substrate CETPisin Numerou“s Exgsorr]es
\{\‘Z/ ‘\\\,\2 \'\O‘L, 9
vho J & & & E
QOD » & N &
D=2 HRP 3o A SO 8
v Secondary Ab MW & ¥ @ &
kDa & & £ &
D63, CD9 70 o |

orCD81 Ab 55 [em ” - o

35 | —
CETP Antibody Catalog# EXOAB-CETP-1

Kit ExoELISA-ULTRA cD63 ExoELISA EXOCET FluoroCet
For the most sensitive

detection of extracellular

vesicles with very low
sample input
requirements

. . . For fast quantitation of
For fast and sensitive For sensitive detection g )
extracellular vesicles

Use antibody-based detection|of exosomes when time|| .
. . with moderate sample
of exosomes is not limiting . .
input requirements

Chemistry Enzymatic, antibody Enzymatic, antibody ||Enzymatic, colorimetric | Enzymatic, Fluorescent

Protocol 4 hours _ .
Time (no overnight incubation) 24 hours 20 min 20 min
Input 1-200 pg protein >500 pg protein I _ _ _ _
Amount equivalent equivalent 50 pg protein equivalent| <1 pg protein equivalent
W i1y
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Quantitation & size distribution

Assay Detection EV size EV count SBI

Protein
Bradf BCA - - - ;
radford/BC determination

+ subpopulation Exo-ELISA

ELISA — EV marker Antibody (if standard curve Exo-ELISA

used) ULTRA
* EXOCET

AChE activity Enzymatic reaction (if standard curve FLUOROCET

used)
Transmission
Electron Imaging + - -
Microscopy (TEM)
Nanoparticle
Tracking Analysis  Particle tracking + + Exo-Glow NTA
(NTA)
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EV Size Distribution & Quantitation: NTA

« Conventional NTA allows * Fluorescent NTA (ExoGlow™-NTA
- Count of EVs/mL Fluorescent Labeling Kit) allows
- EVsize distribution - Discrimination of intact Evs

- More accurate & reliable : Count of EVs/mL,
EV size distribution

A. Conventional NTA B. Fluorescent NTA
All particlas unlabelad, . .
oquallyvisible to NTA %= S;r?ij:;?;:gigtlt?mﬂi — ExoGlow-NTA Jakeled EVs
og? <o, . v d@ T
Intact EVs $- "*'+ LA ﬂ b 2 U - ‘
L] ) @ . * . B et E g & - "
= . Ll . P ¢ q y
’I . -Q .'E' .i- ‘ﬂ ‘;ﬁ* & -_- -=‘“‘ = lﬂ}ﬁ

8
El
§

/ Llnl.ahgl-b:l particles
Non-EVs (probain aggreqatas, ai)
(cell debris)

C. Golumn-based

A. ExoQuick B. Ultracentrifugation + wash
380 X 10° 350 x10 _, 380 ® Fluorescent NTA
& ] M Fluorescent NTA 50 %10° 9 [ ] 2 ]
= = Fluorescent NTA £ s00xi0 Conventional NTA
£ w0 Conventional NTA £ 300x10° 4 Conventional NTA @
@ 'g © 250x10
= 250010 S 250410 s
= € 2 20010
2 200x10 S 200x10° '
s = ' S 1s0x10 28.6 % EVs
B 150 4 285%EVs 5 1s0x10° 4 222%EVs =
B B | £ 100x10
E 1000 £ 00 s
2 3 S 05010
S 050x10 S 050x%10° < .
8 S B 0.00 x 107 +—= — . :
0.00 x 107 — 0.00 x10° =+ T T 1 0 200 400 600 800
0 200 400 600 800 0 200 400 600 800 .
Size (nm)
Size (nm)

Size (nm)
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Nanoparticle Tracking Analysis-ZetaView

Inject Size

Count

Visualize
Zeta
Potential

"] ’ Fluorescence
Measure

UUUUUU
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Exosome Research Tools

Exosome Isolation

ExoQuick-ULTRA EV Isolation Kit
Exo-FBS
ExoQuick-TC EV Isolation Kit

View Products

Exosome Labeling

ExoGlow-Protein EV Labeling Kit
(Green)

ExoGlow-Membrane EV Labeling
Kit

ExoGlow-RNA EV Labeling Kit

View Products

Exosome Detection

« ExoCheck Exosome Antibody
Array
ExoFlow-ONE EV Labeling Kit
(Emerald)
ExoFlow-ONE EV Labeling Kit
(Garnet)

View Products

Biomarker Profiling

Human Complete SeraMir
Exosome RNA Amplification and
Profiling Kit

Purified Exosomes from Human
Serum (Healthy Donors)

ExoMS Surface Protein Capture
Kit (Serum/Plasma EVs)

View Products

Exosome Quantitation

» ExoELISA-Ultra Complete Kit (for
CD63 Detection)

» ExoELISA-Ultra Complete Kit (for
CD81 Detection)

= FluoroCet Exosome Quantitation
Kit

View Products

Exosome Engineering

» XPack MSCV-XP-GFP-EF1a-Puro
Expression Lentivector

= XPack CMV-XP-MCS-EF1a-Puro
Cloning Lentivector

= Exo-Fect Exosome Transfection
Kit

View Products

UNIMED
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cfDNA and exosomal DNA Isolation

XCF™ COMPLETE Exosome & cfDNA Isolation

([serum or plasma) Kits
[ ]

Sample
No sample splitting

* Enables simultaneous detection of

cfDNA and exosomal biomarkers

§ Pretratment « Compatible with downstream

§  Exoluick addition applications, e.g. qPCR, NGS

¢ Spin

Pellet Supernatant

— B.
DNA binding buffer
00O - 120

Spin column Total yield: 91 ng
Concentration: 1.82 ng/pl
A260/280: 1.19

Good Quality and Yield of cfDNA

100

Exosomes £
¢ > e
3w ‘
DNA Lipids cfDNA g .
4 A = cfDNA
Proteins RNAs Metabolites " (150 - 225 bp)

100 200 300 400 600 1,000 10,380

Base pairs

32 W S
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Exosome miRNA Analysis

Exosomal RNA-Seq- SMARTer® smRNA-

Seq Kit for lllumina®

* Flexible sample inputs - 1 ng—2 ug of
total RNA or enriched small RNA

e lllumina-ready sequencing libraries

smRMNA/Total RMNA
5 wrunungs 3'0H

J 3' Polyadenylation
SMART smRMNA

Ofigo 5 YK B AL AAAA 3" smRNA
e (dT) dT Pimer

5
First-strand synthesis
and tailing by BT

KAHIFKR 5 AAAA...

5 OO TTTT...

Template switching
and extension by RT

Forward PCR Frimer

T
X)OQQ( B wrurunus ABAA,
5' ::),a(}:)( TTTT...
I
Rewverse PCR PAimer
Addition of full length
NMurnina adapters by PCR

Read 1
—

P VLWL VL. —
TTTT... —
33 Read 2

Exosomal RNA qPCR-SeraMir Exosome RNA
Purification Kit

Increase sensitivity - amplify exoRNAs for
gPCR

Gain more data - use T7 IVT amplified
sense exoRNAs for microarrays and
NextGen sequencing

Exosomal RNAs

o AARAAAAAAA
Polyadenylate m

3" Adaptor
5'Switch smmnmmhMMAMM P ;

Adaptor

5 GGG3
Reverse

Transcription  5'switch
an(ltag srwanananinsnac AAAA AAAAAA 3FA’daPtW
————

L lw

First-strand cDNA

(gPCR-ready) 3 ccC 5
o T7 m——n l
3 (L e S | 5
Amplification for 3'adaptor
second strand cDNA l @ primer
(T7 IVT ready) 7
5 GGG —— 3
3 ccc 5
E2
w psiE (T
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Exosome protein Analysis

Exosomal Proteomics-Mass Spec
ExoMS™ Surface/Total Protein Capture Kit

 The only commercially available kit that specifically captures exosome surface
membrane and total proteins

* Go from isolated sample to LC/MS in less than 5 hours
* two-step biotinylation and bead capture method

EVs isolated using UC, column or/and polymer based method
(500 pg minimum total proteins required

¥ Low residual protein carryover
1. Purification step (15 min.) 0
* - -
2. Exchange to Modification buffer 1 % o M Apolipoproteins
¥ @ - M Fibronectin
3. Modification reaction 1 (30 min.) E lgGs
¥ il Serum albumin
=]
4. Exchange to Modification buffer 2 "E
¥ S 15
5. Modification reaction 2 (2 hrs.) E
¥ 2
L 10
6.  Lysis of EVs (10 min.) &
¥ g
g 5
7. Exchange to Capture buffer E -
L 2
8. Capture on beads (1 hrs.) 0 .
v Standard Prep ExoMS Surface Protein
34 9. Wash and Elute CHPTUFE Klt




Exosome standards

* Lyophilized and purified exosomes which are purified by TFF, SEC and
microfiltration
e Standardized positive controls for different analysis, e.g protein marker,

nucleic acid

Cat Code Source
Lyophilized Exosome Standards from Human Biofluids

HBM-PEP Lyophilized Exosome from Human Flasma of healthy donors
HBM-PES Lyophilized Exosome from Human Serum of healthy donors
HBAM-PEU Lyophilized Exosome from Human Urine of healthy denors
HBM-PESL Lyophilized Exosome from Human Saliva of healthy donors
HBM-COLO1 Lyophilized Exosomes from COLO1 cell line {Human colon carcinoma)
HBM-MMT Lyophilized Exosomes from M1 cell line (Human melanoma)
HBM-BLCL Lyophilized Exosomes from BLCL2 1 cell line (EBV transformed lymphoblastoid B cells)
HBM-HCT Lyophilized Exosomes from HCT 116 cell line (Human colon carcinoma)
HBM-UET Lyophilized Exosomes from U87 MG cell line (Human glicblastoma astrecytoma)
HBM-5K Lyophilized Exosomes from SK-N-5H cell line (Human neuroblastoma)
HBM-PC3 Lyophilized Exosomes from PC3 cell line (Human Prostate adenocarcinoma grade V)
HBM-BPH Lyophilized Exosomes from BPH-1 cell line (Human being prostatic hyperplasia)
HBM-DAUDI Lyophilized Exosomes from DAUDI cell line (Human Burkitt Lymphoma)
HBM-AS549 Lyophilized Exosomes from A549 cell line (Lung carcinoma)
HBM-K562 Lyophilized Exosomes from K-562 cell line (Pleural effusion, leukemia chronic myelogenous)
HBM-B16F10 Lyophilized Exosomes from B16F 10 mouse cell line (mouse melanoma cell line)
Lyophilized Exosome Standards are sold in vials containing 100 pg or 30 pg of total protein (Particles/ml > 1x10°10)
HBM can provide, upon request, Exosome Standards and Cell Lysates from more than 100 different tumor cell lines.
Contact us at info@hansabiomed.eu

& W 21T
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Exosome Research Tools

Exosome Isolation

ExoQuick-ULTRA EV Isolation Kit
Exo-FBS
ExoQuick-TC EV Isolation Kit

View Products

Exosome Labeling

ExoGlow-Protein EV Labeling Kit
(Green)

= ExoGlow-Membrane EV Labeling
Kit

= ExoGlow-RNA EV Labeling Kit

View Products

Exosome Detection

« ExoCheck Exosome Antibody
Array
ExoFlow-ONE EV Labeling Kit
(Emerald)
ExoFlow-ONE EV Labeling Kit
(Garnet)

View Products

Biomarker Profiling

Human Complete SeraMir
Exosome RNA Amplification and
Profiling Kit

Purified Exosomes from Human
Serum (Healthy Donors)

ExoMS Surface Protein Capture
Kit (Serum/Plasma EVs)

View Products

Exosome Quantitation

» ExoELISA-Ultra Complete Kit (for
CD63 Detection)

» ExoELISA-Ultra Complete Kit (for
CD81 Detection)

= FluoroCet Exosome Quantitation
Kit

View Products

Exosome Engineering

» XPack MSCV-XP-GFP-EF1a-Puro
Expression Lentivector

= XPack CMV-XP-MCS-EF1a-Puro
Cloning Lentivector

= Exo-Fect Exosome Transfection
Kit

View Products

UNIMED



Confirming Exosome Uptake in Recipient Cells

we
dI%(ee(\l\()\
Producer cells Producer cells ‘e'\(\s‘. e
(O e (ed
o
v wer®
(e
ﬂp\s" %
Loe EVs EVs R
..o... .::o °:.o
e labeling °)
Recipient cells Recipient cells
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ExoGlow -Protein/RNA/Membrane EV
Labeling Kit

e Ability to track and localize EVs

 ExoGlow Protein: Membrane
permeable, non-fluorescent dye is
activated upon EV internalization by
enzymatic conversion to a fluorescent
moiety

ExoGlow P- Blue

ExoGlow P- Green

 ExoGlow RNA: mRNA detection probe,
polyT-fluorescent moiety

ExoGl P- Red
 ExoGlow Membrane : highly specific XoRIoWT- e

membrane sensor, requires a charge
potential in order for them to fluoresce

, W T
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Exosome Research Tools

Exosome Quantitation

» ExoELISA-Ultra Complete Kit (for

Exosome Isolation Exosome Detection

» ExoQuick-ULTRA EV Isolation Kit « ExoCheck Exosome Antibody

= EXxo-FBS
o ExoQuick-TC EV Isolation Kit

View Products

Array

ExoFlow-ONE EV Labeling Kit
(Emerald)

ExoFlow-ONE EV Labeling Kit
(Garnet)

View Products

CD63 Detection)

ExoELISA-Ultra Complete Kit (for
CD81 Detection)

FluoroCet Exosome Quantitation
Kit

View Products

Exosome Labeling Biomarker Profiling

» ExoGlow-Protein EV Labeling Kit Human Complete SeraMir
(Green) Exosome RNA Amplification and
» ExoGlow-Membrane EV Labeling Profiling Kit
Kit Purified Exosomes from Human Cloning Lentivector
» ExoGlow-RNA EV Labeling Kit Serum (Healthy Donors) = Exo-Fect Exosome Transfection
ExoMS Surface Protein Capture Kit
Kit (Serum/Plasma EVs)

Exosome Engineering

» XPack MSCV-XP-GFP-EF1a-Puro
Expression Lentivector
» XPack CMV-XP-MCS-EF1a-Puro

View Products View Products View Products
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Therapeutic Drug Carriers

* Load chemotherapeutic agents,

siRNAs, and miRNAs

* Novel nucleic acid transfer agent

Transfect exosomes and watch them deliver cargo to cells
Transfection EVs

: : Yoo
Transfected , ;% o

Incubation exosomes =6 ¥ Add exosomes

o9 9 to cells

Exosomes are taken up and efficiently
release their cargo into target cells

Target Cells Target Cells

Electroporation @) @
®

) EV-Entry System for Exosome Delivery

* Boosts the delivery of both RNA and protein
cargo Exosomes alone Exosomes + EV-Entry
GFP filter GFP fifter
R 3 : 'I - o bt

ecipient cells

40

W 8 ZE1T
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Therapeutic Drug Carriers

* Package active proteins, nucleic
acid, and other active molecules
into exosomes, where cells are
transfected with an engineered
effector-expressing vector.

1. Targeting System
- XSTAMP

2. Packaging System

@ - XMIR/AXMIR and XPACK

Recipient cells

. W T
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Targeting Systems

XStamp™ Exosome Targeting

Seme e Engineer exosome surfaces for protein ligand

eo_ O
00°®
Produce Motilin-XStamp L \
HEK293 Exosomes T S
AL TpA f‘}"h"
: Exo-Fect with B ol < *2}“ =
Protglan&RNA Texas-Red

rgo labeled siRNA ‘

Add labeled XStamp-Motilin Exosomes
to Breast cancer or Colpn Cancer Cells

Tetraspanins MFG-E8

(CD63, CD81, CDY, etc,)
MFG-E8 Localizes to Exosome Surfaces (C1C2 domain) ‘ ‘
MDA-MB-231 Breast Cancer Cells HT-29 Colon Cancer Cells

Ligand MCS XStamp

XStamp Expression Lentivector

RFP filter set

RFP filter set

Armp"” H Replication

(motilin receptor negative)  (motilin receptor positive)
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Packaging Systems

XMIR, AXMIR and XMIRXpress exosome RNA packaging systems

XMIRAXMIR o Package miRNAs into Exosomes

*“XMotif RNA Sequence”
Transfect XMIR oligos

Harvest packaged Add XMIR packaged
or Xpress clones into exX0somes with exosomes to deliver
producer cells

ExoQuick-TC™ to target cells

XMIRXpress

Lentivector

catalog# XMIR-29b

XMIR-29b 4 XMotif
Scaffold

Packaged XMIR-1 and XMIR-122 delivery to 3' UTR reporter cells

11 11

— ] 1
=2
(T8
o 09 0.9
2 03 0.8
= MEF2A 3'UTR RIMS1 3" UTR
¢E 0.7 reporter 0.7 reporter
W
< 0.6 0.6
ﬁ 0.5 0.5
E =
‘;g 0.4 0.4
o
3 0.3 0.3
0.2 0.2

miR-1 miR-1Plus  miR-122 Minus miR-122 Plus w R
43 Minus XMotif  XMotif XMotif Xmotif & E1T
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Packaging Systems

XPack™ Exosome Protein Engineering

* Tag fusion proteins for incorporation into secreted exosomes
» “XPack peptide sequence”

-m ' XPack Lentivector Features

« CMV or MSCV promoter options

« Built-in XPack N-terminal tag

« EF1-Puromycin selection cassette
SV40 poly-A ' - High titer lentivirus backbone

XPACK

Lentivectors

EPARSI0PA-1 (G
APAETI0RA-T ISV

CDKN18: a cell cycle inhibitor protein

B HEK-293 Exosomes M XPack-CDKN1B Exosomes

Rate of Cell Proliferation

5 ug Exosomes

. W 21T
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Thank you for your attention

UUUUUU



