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The complexity of biofluids (liquid biopsies)

extracellular vesicles

.

abundant proteins and aggregates
albumin, globulin, fibrinogen, Tamm Horsfall protein ...

Cell-free RNA




Do different EV isolation methods impact downstream RNA analysis?

MCF-7 Rab27B cells

Culture medium supplemented with
0.5% exosome-depleted serum for 24h
Check cell viability: 95%

Conditioned medium

Centrifugation (200g, 10min, 4°C)

Filtration 0.45 pm

Concentration 10K nominal molecular weight limit
v Filtration 0.22 pm

Concentrated conditioned medium (CCM)

Ultracentrifugation OptiPrep Density Gradient ExoQuick-TC
(UC) (ODG) (EQ)
Dilute CCMin PBS to 5 ml Create 5-40% OptiPrep gradient Dilute CCM in PBS to 5 m,
and centrifuge and layer CCM on top add 1 ml Exoquick-TC solution
(100,000g, 3h, 4°C) * and incubate (12h, 4°C)
Centrifuge (100,000g, 18h, 4°C)
and collect 1 ml fractions Centrifuge (1500g, 30 min, 4°C)

Discard supernatant and

and discard the supernatant
resuspend exosome pellet

Dilute fractions in PBS and ) o
centrifuge (100,000g, 3h, 4°C) Centrifuge (1500g, 5 min, 4°C)
and discard the supernatant

Discard supernatant and

Discard supernatant and
resuspend exosome pellet

resuspend exosome pellet

Van Deun et al., Journal of Extracellular Vesicles, 2014
Hendrix et al., INCI, 2010



Do different EV isolation methods impact downstream RNA analysis?
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Do different EV isolation methods impact downstream RNA analysis?

MCF-7 Rab27B cells

Culture medium supplemented with
0.5% exosome-depleted serum for 24h
Check cell viability: 95%

cell culture supernatant Conditioned medium

Centrifugation (200g, 10min, 4°C)

Filtration 0.45 pm

Concentration 10K nominal molecular weight limit
Filtration 0.22 um

Concentrated conditioned medium (CCM)

Ultracentrifugation [I OptiPrep Density GradlentE ExoQuick-TC
(UC) (ODG) (EQ)

Size density kit

Van Deun et al., Journal of Extracellular Vesicles, 2014
Hendrix et al., INCI, 2010



Density-based EV isolation reveals a reproducible but strikingly
distinct RNA signhature compared to other methods

kitl |
kit2 7
size 1 |
size 2 |
size 3 [
kit 3 7

density 1 H
density 2 H
density 3 H

3 replicates

Van Deun et al., Journal of Extracellular Vesicles, 2014



Density-based EV isolation reveals a reproducible but strikingly
distinct RNA signhature compared to other methods

Argonaute-2 miRNA complexes

size density kit

Hutvagne;r &imard, 2008, AgoZ S— - 98 kDa
Nat Rev Mol Cell Biol
Ago2 complexes carry a population of circulating TSG101 e D - 45 kDa

miRNAs independent of EVs in human plasma
(Arroyo et al., 2011, PNAS)

Van Deun et al., Journal of Extracellular Vesicles, 2014



Density-based separation of Ago2 complexes from EV

Fractions 1 2 3 4 5 8+9 10 11 12 13 14

Ago2 R a— — : - 98 kDa

TSG101 -~ - 45 kDa

Van Deun et al., Journal of Extracellular Vesicles, 2014



Awareness of heterogeneity

Different isolation methods enrich for single or multiple EV subtypes
with diverse composition and variable purity, thus identifying method-
dependent EV content and function.



Systematic review
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95 participants
from 39 institutions

evaluation of studies based on
checklist of 115 parameters
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EV-TRACK consortium uploaded specifications of 1742 experiments from 1226 publications



Heterogeneity and lack of transparency

1226 publications
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Van Deun et al., Nature Methods 2017 )
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Experimental
parameters
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Heterogeneity and lack of transparency
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Heterogeneity requires transparency

« Different isolation methods enrich for single or multiple EV
subtypes with diverse composition and variable purity, thus
iIdentifying method-dependent EV content and function.

« The implementation of different methods requires validated
controls and transparency. Failure to follow these principles can
result in data that are difficult to interpret and reproduce.

Announcement: Transparency upgrade for Nature

journals

The Nature journals continue journey towards greater rigour.

15 March 2017

NIH plans to enhance
reproducibility

Institutions must do their
part for reproducibility

“A useful framework for advancing an agenda for reproducible research”



EV-TRACK

Online toolset for transparant reporting and centralizing knowledge of extracellular vesicles

www.evtrack.orq

Van Deun et al., Nature Methods, 2017


http://www.evtrack.org/

EV-TRACK

Online toolset for transparant reporting and centralizing knowledge of extracellular vesicles

Educate
researchers

Checklist for
transparency



EV-METRIC MEasure Transparent Reporting of Isolation

and Characterization methods for EV
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EV-METRIC MEasure Transparent Reporting of Isolation

and Characterization methods for EV
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COACHING Educate researchers by providing a summary

of relevant experimental parameters

Study summary

Full title -
All authors
Journal J Immunol Methods
Abstract Effects of exosomes present in human plasma on immune cells have not been examined in
detail. Immuno (show more...)
EV-METRIC 67% (98th percentile of all experiments on the same sample type)
@ Reported 3
@ Not reported EV-enriched nor qualitative

proteins EV-enriched protein and quantitative analysis

~ Not applicable

In 81% of experiments, an increase of the EV-METRIC would have been
achieved by increased reporting, without additional analyses



EV-TRACK

Online toolset for transparant reporting and centralizing knowledge of extracellular vesicles

Track EV-related methods



Map biochemical and physical properties
to help characterize EV subtypes

Differential Density Commercial
ultracentrifugation gradient method
TSG101
Cell culture
supernatant
Blood
plasma
CD9
Serum FLom
(n=7)
CD9 PDCD6IP
Urine
TSG101 CD9

(n=78) (n=10)

(n=4)

0-5% 5-10% 10-15% 15-20% 20-25% 25-30% 30-35% 35-40% 40-45% 45-50% >50%

Proportion of experiments



METHODS Track EV isolation and characterization methods and

include them in future guidelines

60

30

40 = Differential ultracentrifugation
am Density cushion
«=» Density gradient
Commercial method
e Immunoaffinity
amm Ultrafiltration
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30

Proportion of experiments (%)

Year of publication



EV-TRACK

Online toolset for transparant reporting and centralizing knowledge of extracellular vesicles

Community
annotation of
data

Facilitate search
for EV data

Platform for
guideline discussion



Facilitate the search for relevant isolation and
characterization data of EV experiment

D EV-enriched protein D non EV-enriched protein D qualitative and quantitative analysis
D electron microscopy images D density gradient I:' EV density
I:l ultracentrifugation specifics D antibody specifics I:] lysate preparation

SEARCH

Easily search, download and analyze EV-related data



UPLOAD Consortium annotation
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UPLOAD Community annotation

| login | www.evtrack.org
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UPLOAD Community annotation
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COMMUNITY Invite users to discuss guidelines through an

online forum and update platform accordingly
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EV-TRACK

Online toolset for transparant reporting and centralizing knowledge of extracellular vesicles

www.evtrack.orq

Van Deun et al., Nature Methods, 2017


http://www.evtrack.org/

Implementation of EV-TRACK

<
L 4

- e 298 registered EV-TRACK users

Ny

e 3,000 unique visitors

4

- I'}l from 34 countries

m pre-publication

Number of entries

since July 2017 (avg 10/day)

m post-publication

601

EV-METRIC (%)
g & 2 &

[
=
T

=]

¢ 91 new entries

(comprising 211 experiments)

7 experiments: additional data
added to increase transparency
(rotor type, antibody details,
lysis buffer)

EV-METRIC is higher when
adding data in the pre-
publication stage



Implementation of EV-TRACK

e 3,000 unique visitors
since July 2017 (avg 10/day)

e 298 registered EV-TRACK users
from 34 countries

Total visitors: 1 - 1,105

Commentary “is your article EV-TRACKed?”
ISEV workshops

EMBO courses

MISEV2018 update



Minimal Information for Studies of Extracellular Vesicles 2018 (MISEV2018): a position statement of
the International Society for Extracellular Vesicles and update of the MISEV2014 guidelines

Clotilde Theéry 91* and Kenneth W Witwer 193,194 (*Equal contributions and corresponding authors.
Clotilde. Thery(@curie.fr and kwitwer I (@jhmi.edu), +380 co-authors

Major points of MISEV 2018:

5. The EV-TRACK knowledgebase 1s endorsed by ISEV to showcase and enhance rigor and
reproducibility in EV studies consistent with the MISEV guidelines.

'EV-TRACK submission and EV-METRIC scoring may assist with but do not replace appropriate peer
review. Interestingly. respondents to the MISEV2018 survey were split between advocating mandatory EV-
TRACK submission and reporting and recognizing EV-TRACK as a valuable but optional tool. As a result.
MISEV2018 strongly encourages but cannot mandate EV-TRACK submission, which most seem to

acknowledge as highly valuable.



Conclusion

Driven by the EV research community,
EV-TRACK aims to stimulate EV research by
increasing experimental rigor and
centralizing our knowledge on EVs

EV-TRACK: transparent reporting and centralizing
knowledge in extracellular vesicle research
EV-TRACK Consortium

228 | VOL.14 NO.3 | MARCH 2017 | NATURE METHODS
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