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Know About Exosomes

From Purification to Disease Monitoring
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Dr Abdalla has a long-standing scientificand | F o =
professional background in biological b 1 I!_I | mm Jg' 1] %
sciences focusing on exosomal research. He ’mﬁ 0 B b bR ol

is the Director of Sales and Marketing at |
Norgen Biotek Corp. and acts as a Senior gm0 i~ ol NORGEN

Research Scientist, developing many
innovative technologies at Norgen.
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Liquid Biopsies and Cell-Free RNA

CD =Ago14
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. = HDL

‘1) = Exosome

= MVB
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: ) = shedding vesicle
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Extracellular Vesicles

Ectosomes
100-500 nm

Microvesicles
100-1000 nm

Exosomes
50-150 nm

Apoptotic bodies
1000-5000 nm

@ Large oncosomes
] ® o 100 - 400 nm

https://doi.org/10.3390/cancers12020298
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Key Features of the Main EVs
Populations

=
Feature Exosomes Microvesicles Apoptotic Bodies
Size 40-100 nm 100-1000nm 1000-5000 nm
Markers CDG63, CD9, Alix, and TSG101 Anr)e?(ln Vrintedrniseliscin Annexin, DNA, histones
flotillim-2
Cell Shapes M.ultlvesu:ula.r bodies fusion Membrahe Blebbing Cell shrinkage and cell
with plasmatic membrane death

: : Proteins, RNA, and miRNA Cell organelles, proteins,

Sl LS PRSI, (RN, Elue | IR Membrane permeable DNA, RNA, and miRNA

FACS with CD68 capture,
Detection Methods  €lectron microscopy, Western  pacs and electron microscopy FACS and electron

blot for exosomes enriched microscopy
markers
Mechanism of Exocytosis of MVBs Budding from plasma 1000-5000 nm
Release membrane
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Exosomes

02

03

04

Exosomes are small membranous vesicles secreted by a
number of cell types including neurons and can be isolated
from conditioned cell media or bodily fluids such as urine and
plasma.

Exosomes contain an array of different proteins; some are
specific to the cell type of origin, while others are common
across all exosomes

They also contain heat shock proteins, adhesion molecules,
metabolic enzymes, cytoskeletal proteins and are heavily
enriched in tetraspanins such as CD63 and CD81

In addition to their protein content these vesicles have

recently been shown to contain messenger RNA (mRNA) and
microRNA (miRNA) species

Copyright © 2021 Norgen Biotek Corp.
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logical Functions for Exosome

Biomarkers
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siRNA

Anti-inflammatory

Targets
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Methods for Exosome / Extracellular
Vesicles (EVs) Purification

* Differential Centrifugation * Polymer-Based

- r::El'l!r"Li';tlllLlln al - InCubaton withh axosaime
for 10mn precipitation salubon
{e.0. ExoQuick) for 45min
Centrifugation at
1 8l i
Ultracentrifugation S00xg for Smin

at 100,000=g for 70min e b - Hesuspenson in PBS

* Density-gradient Ultracentrifugation * Immunological Methods

L
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. 3 e immunosorbent assay (ELISA)
ransfer supematan

capluring and guaniifying

o the 30U CIose solution ; %
. 2 ROSOHITES b PRSI SETuUim
3 ' - Ultracetrifugation at and urine

100.000=g for 70 b=

« Size Exclusion « Microfluidics

e s

Zmi of pallel-free plasma
200ul of PEG {PEGS000 at —faa= o !

50% with 1X PBS) N Physical and biochemical
and 30mi of 7omM Nall on ice k properties (e.g. size, densaly

alfinity, edectrophoretic)

- Centrifugation al s
i - t f' ‘\ an ciromagnatic based
1500 =g far 30rmin b e
- |

- i 3] ation are combined
Resuspension in 1X PBS == .-.'. p—

and run cheomatogram

» Magnetics Activated * ExoCap Kit

Incubation with magnehic vy
- — — - =
beads for 4h P WBgneNC f
with antibodses |
- Genrifugabon al r I the exosome surface anbigen

100, OO =g for BOMiN No centnfugation

" ¥ litr acoritrf 2F0y
Elution with glycine Tris-HCI or Ultracentrifugaton
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ilicon Carbide as a Matrix for
Exosome Purification

+Slurry E Slurry pellet + ExoR + ExoR Purifieiiu Exosomes

5 min @ RT 5 min @RT Ready for further analyses!
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= Important Exosomal

=|§ Downstream Applications

Human myeloma cell- plasma derived extracellular vesicles
contribute to functional regulation of stromalcells | e o toayore

National Library of Medicine Login

National Center for Biotechnology Information

Pub[med._gm

User Guide

Send to Display options 3§

> Proteomics. 2021 Jul;21(13-14):e2000119. doi: 10.1002/pmic.202000119. Epub 2021 Mar 5

Human myeloma cell- and plasma-derived
extracellular vesicles contribute to functional
regulation of stromal cells

PMID: 33580572 DOI: 10.1002/pmic. 202000119

Abstract

Circulating small extracellular vesicles (sEV) represent promising non-invasive biomarkers that may aid < Title & authors

in the diagnosis and risk-stratification of multiple myeloma (MM), an incurable blood cancer. Here, we

comprehensively isolated and characterized sEV from human MM cell lines (HMCL) and patient- Ab:

derived plasma (psEV) by specific EV-marker enrichment and marphology. Impartantly, we

demonstrate that HMCL-sEV are readily internalised by stromal cells to functionally modulate Sim

. ° proliferation. psEV were isolated using various commercial approaches and pre-analytical conditions

R e S I n - b a S e d k I t O U t e r FO r m S (collection tube types, storage conditions) assessed for sEV yield and marker enrichment. Functionally, Cited by
MM-psEV was shown to regulate stromal cell proliferation and migration. In turn, pre-educated stromal

cells favour HMCL adhesion. psEV isolated from patients with both pre-malignant plasma cell

] l t ° F l l E V disorders (monoclonal gammopathy of undetermined significance [MGUS]; smouldering MM [SMM])

References

DOI: 10.1002/pmic.202000119
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Exosomes Purified with High Quality and Quantity

Blood Plasma (PBPL)

(1 mL)
: 1800 x g, 10 min —-p Platelet Poor PBPL
4°C :
| 2000x g, 15 min ——p Platelet Free PBPL (PFP)
|
:———b 10000 x g, 30 min ——p Large EVs (plEV)
| +PBS wash (x 3)
_____ S Ay
| l
| |
i s
Norgen exoEasy™ exoquick™ ULTRA

|
| | Membrane-base
: : AFFinity

|
|
|
v v v

e Thrombin pre-treatment
e Precipitation
e Purification column

PFP small EVs eluates (psEV)

v v v

(1514 + 220 pg)

(360 + 170 pg) (1430 + 374 pg)
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Norgen'™ ND-psEV

Frozen ND-PFP
Frozen Fresh

PFP PP

Stain Free
Gel
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Simple and Rapid Exosome
Purification Method
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Enrichment of Exosomes using Norgen's technology resulted in Better Signals for Protein and RNA when compared to
Ultracentrifugation, Lectin-Based Protocol or other Commercial Products.

Urine Exosomes

Urine Exosome RNA Purification Kit (#47200)
Royo et al(CIC bioGUNE, Spain)

J. Extracellular Vesicles 2016, 5: 29497
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=\ Publication

Pre-Analytical Handling Conditions and Small
RNA Recovery from Urine for miRNA Profiling
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miRNA Read Counts Incubation
Fresh Cell-Free Urine Condition

——

miRNA Read Counts
TUFT Sample
miRNA Total Yield (ng)
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RNA Purification: Technology ' =~
| - ‘

Consideration for Exosomes

—

07 . 5\
1 - Exosomes or EVs are sub-populations of Liquid Biopsies __ | Wi r
(such as plasma/serum) - Low RNA Quantity | _ el ?
7 ', I

2 - There is still no universally accepted view in regards to the RNA
content Found inside Exosomes or EVs

e @

1.Large RNAs vs miRNAs

2.Presence or Absence of rRNAs

Exosomal RNA Purification Technology Must be:
e Sensitive

e Diverse in size (Size Diversity)

NORGEN Copyright © 2021 Norgen Biotek Corp.
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Phenol:Chloroform Sample Prep has Base-Bias
(Loss of Diversity)

/

Molecular Cell

Phenol;:Chloroform Extraction

. olialed e ehG Dl Procedures tend to have bias in
Short Structured RNAs with Low GC o e o e s
Content Are Selectively Lost during 5o oo e

RNA (particularly miRNA) recovery

EXtraCtiOn from a Sma" Number stabilize RNA-RNA interaction, we investi- based on GC contents

gated the effect of Mg~ on mIRNA

Of ce“S recovery (Figures 1D and S1C). Addition

of EDTA (10 mM), a chelator of Mg™",
exacerbated the loss of miR-141.
In our recent paper (Kim et al., 2011), we certain miRNAs may be lost during RNA  Conversely, MgCl, treatment (10 mM)
reported that a subset of microRMAs preparation depending on the protocol significantly increased the recovery of
(miRNAs) including miR-141, miR-28b, of choice. miR-141, whereas other salts such as

Kim, Y.K., Yeo, J., Ha, M., Kim, B., and Kim, V.N.
(2011). Cell adhesion-dependent control of microRNA
decay. Mol. Cell 43, 1005-1014.
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Silicon Carbide Technology recovers a Better Diversity of microRNAs,
especially microRNAs with Low GC Conten
=
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! Short Structured RNAs with Low GC 27w o e =0
% GC intervals Content Are Selectively Lost during 7070 J07,T0000
Extraction from a Small Number s (e
- - recovery (Fagures 1D s1C
H Ambion H Norgen M Qiagen of Cells o SR (5 i, & St of M
exacerbated e oss of miR-141.
in owr recent paper PGm et &l 2017). we certan miRNAsS may be lost during RNA ~ Conwversely, MgCl; treatment (10 miM)

reporad that a subset of mcroRNAS preparation depending on the protocol  significantly iIncreased the recovery of
(miRNAs) including miR-141, miR-280, of choice. miR-141. whereas other salts such as

Molecular Cell 46, 893-895, June 29 2012
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Simple and Rapid Exosome
Purification Method

Urine Plasma/Serum Culture Media
Exosome Purification Exosome Purification
(UC, Beads, Filters) (Norgen Biotek Corp.)

Norgen's Best-in-Class RNA Purification

NS

flumina
Propel Certified

Copyright © 2021 Norgen Biotek Corp. norgen biotek.com

Norgen's Small RNA-Seq Workflow
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Exosomes with Low RNA Content Requires Sensitive
RNA Sample Preparation

Extracellular Vesicles
(Ultracentrifugation)

Norgen Trizol
Trizol
0 Norgen's Small RNA-Seq Workflow
100
H _ TSRO
(]
L 75
2
a More miRNA significantly increases
<zt N the chance for Discovery
o
€
2 .
O
pa

0

Norgen Ambion Qiagen Trizol
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Comparing microRNA Diversity Recovered among

Different Exosome Purification Methods

Ultracentrifugation

Qiagen Size-Selection Column

ExoQuick

Only miRNAs detected in all replicates at
>1 read are reported

pIDRIIEN

Silicon Carbide

1.Exosome package a significant amount of microRNAs
2.Each exosome purification method may yield a different set of exosome or exosomal microRNA

Copyright © 2021 Norgen Biotek Corp.
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Comparing microRNA Diversity Recovered among
Different Exosome Purification Methods

1l |
--ﬂi----III--h---- =

o 1.Ultracentrifugation
o 2.ExoQuick
e 3.Qiagen exoEasy Column

o Miltenyi Antibodies
e Norgen Silicon Carbide

I
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Size-based Separation of
Exosomes

Surface (Protein)-based
Separation of Exosomes
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E Open Access
=|\{ Article

Identification of piRNA Targets in Urinary Extracellular
Vesicles for the Diagnosis of Prostate Cancer

TSG101 . *
(~50kDa)

DOI: 10.3390/diagnostics11101828

RS2SR

Copyright © 2021 Norgen Biotek Corp.
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MicroRNAs from urinary exosomes as alternative
biomarkers in the differentiation of benign and
malighant prostate diseases

Volcano Plot miRNA

A—miR-532-3p

A—miR-6749-5p

@& —miR-6756-3p

miR-363-3p —@
miR-3960——@ : ;
: @——miR-196a-5p

.—m|Fl 3168

.................................................................................................................................................................

A pacj<=005 @ padj>0.05 @ upregulated @ downregulated @ unchanged
/
DOI: 10.33393/jcb.202223"
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Quantification of Nucleic Acids of Liquid Biopsies is Challenging

*
1ug [100ng | 10ng 1ng 100fg 10 fg 1 fg

Regular Spec ............................ > Down to 10-50 ng
NEIaYe) Spec .......................................... » Downto 1-10 ng

R|bo/ Do FEE] | 5060006000 60006000 800000000 00000000 000000000000 000000000000 » Downto 1 ng (Sub-ng possible)

Agilent

Bioanalyzer
Norgen .................................................................. > Downto1 Pg (Sub_pg poss|ble)

......................................................................... » Down to 50 pg

Amplification |50

i 50000 IS

Product available
for RNA and DNA
(such as
circulating
RNA/DNA)
Quantification

Plasma RNA on Agilent

25 Small RNA Chip \ -
fis0* fs0" fiso"
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§ Application Note 47

=% RNA Sample Preparation

Revised Guidelines for RNA Quality Assessment for
Diverse Biological Sample Input

NORGEN Application Note 47

BIOTEK 3¢ CORP. RNA Sample Preparation

Revised Guidelines for RNA Quality Assessment for Diverse
Biological Sample Input

MATERIALS AND METHODS

INTRODUCTION Total RNA Isolation.
Total RNA was isolated from: ~ 1 billion DH5a E. coli cells,

~ 1 million Hela cells, 10mg hamster liver tissue, 100uL

Determining RNA quality is important prior to performing
any downstream expression analysis such as microarrays or

Average Ct. Value

8 YL PCR Input

2 UL PCR Input 4 ULPCR Input

RT-gPCR. An RNA sample of poor quality could either lead
to a labour-intensive cleanup process or compromise the
results of the study. Currently, there i

standardized criteria for RNA quality

general “rule of thumb® measurements for determining the
quality of an RNA sample include using the A260:A230
ratio, A260:A280 ratio and the RNA Integrity Number (RIN)
generated from the Agilent 2100 Bicanalyzer (Agilent
Technologies, USA). However, these conventional methods
of RNA quality ssment are based on traditional systems
such as pure cell lines or tissues from healthy, lab-raised
subjects. For more diverse samples, these measurements
are either not sensitive enough, or they are susceptible to
interferences from contaminants present in the sample.

fresh human whole blood, 200uL fresh human plasma, and
100pL fresh human saliva using Morgen's Total RNA
Purification Kit (Norgen Biotek). Norgen's Fatty Tissue RNA
Purification Kit was used to isolate RNA from 20mg hamster
brain tissue. Norgen's FFPE RNA Purification Kit was used to
isolate RNA from 20pm sections of FFPE hamster kidney

tissue.

Finally, Morgen's Urine Total RNA Purification Maxi Kit
(Slurry Format) was used to isolate RNA from 5mL fresh
human urine. Equal amounts of each sample were also used
for common phenol:chloroform techniques, using either Tri
Reagent (Sigma-Aldrich) or Trizol (Invitrogen), with some
involving an additional clean up step using the RNeasy Mini

Kit (Qiagen).

=227 N N N\ O\ N

Handout: Download App Note 47

Average Ct. Value

2 pL PCR Input 4 pL PCR Input 8 L PCR Input
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Thank You

Call or email us for any inquiries regarding all of
your Exosome needs!

NORGEI\I

BIOTEK 3¢ CORP.

Let us know how we did!
Complete the survey and Receive 10% OFF*

*QOffer is valid with use of promo code for one use, for one Exosome product. ReqUESt - cC I PLE
Phone Number Email Address Website
905 227 8848 iInfo@norgenbiotek.com WWW.Nnorgenpiotek.com
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