7,, . M @&
ansa ed e xXX O mICsS
S il E N oA

The roadmap towards the industrial and clinical
applications of extracellular vesicles
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Exosomesind EVs have come a long way:

major scientific milestones timeline
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First poc of exo vaccines Exosome LOC demonstration
1 |
Main milestones in EV research Antigen presenting Functional miRNA First EV based
EV described transfer by EVs diagnostic LDT

Report of EVs:” molecular dust”

EV mediated drug delivery

EVs siRNA deliveryin vivo

EVs DNA first detected

EVs detected by EM First tumor EV
markers described

EVs miRNAs and Distant effects of
mRMNAs first detected tumor exo

Pleyotropic functional roles in almost all
physiological and pathological processes
involving cells, tissues and the entire organism

Fundamental, translational and clinical research Biomedical applications
in LS, diagnostics and
therapy

Industry: Life Science, dedicated biotech and service companies
Diagnostic and Pharma

* POC: proof-of-concept; LOC: lab-on-chip; LDT: laboratory developped test (companion diagnostics in
particular)




Means to frame the size and evolution of the EV field
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Means to frame the size and evolution of the EV field
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2. Geographical dispersion 3. Fields of interest
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NIH:Program to Assess the Rigor and Reproducibiligixosome
DerivedAnalytesfor Cancer Detection, Extracellular RNA
Communication, Role @&xosomesn HIV Pathogenesis
ClinicalTrials.govbiomarkers, gene delivery, regenerative medicine
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Industrial EV ®evolution

' =
ReNeuron Biocartis
'I-””E1 Ennf I T
& =__ Exosome sciences, Athleon Qiagen Evox Therapeutics
0 = 1 T ]
X E; 1 1
: O E Exosome Diagnostics Exosomics Siena ExoVita Biosciences || Grail (Illumina)
%" 1 1 | 1
a Sysmex Inostics Oncocyte Carisome, Caris LS || Foundation Medicine Codiak Sciences
ERRR I I
"’ D05 ) ) ) )
............. i
‘.l' ----------- —
4 Hansabiomed SBI Norgen Biotech ! Thermo Fisher | Exigon LONZA
= ! \
a —
S Qiagen 101Bio | NEP
: :'g : ‘i‘ AN
=g ,1 Hitachi Chemicals | JSR
'._++‘ .““.1 ‘




CNR Y -adiSIOh FAOE LINR G 2 O3

T

— A SRR T W Aw W

EVQC (GEHNT UNI) : Academic EV isolation methBdswviders of EV isolation methods
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One Root different directions
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Two major exploitation paths
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ExosomedVs as Therapeuti

. . ExosomedVs as Circulating Biomarke
Delivery Vehicles
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EVExosomess circulating biomarkers
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AExosomes as concentrators of biomarkers:

V Reflect the proteic and genomic content of the parent cell *
V Enable secretion of otherwise non-soluble molecules

V Enrich in low-abundant molecular species

V Can be selectively isolated

V Enrich in some acknowledged cancer markers




EVExosomess circulating biomarkers
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EV/Exosomegsolation from complex matrix :
Different isolation protocols ensure different
stringency lyield/purity DNA RNA protein

0 Total EVs
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PREANALYTICAL VARIABILITY

Major source of variabilitend error in diagnostics
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biological variation technical variation
can be controlled or at least recorded is introduced by sampleollection&processing

Quantification of CD9+ exosomes in plasma sooces
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EVIEXOSOMES HETEROGENEITY :

Major challeng_== e In detection of relevant EV markers
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2. Specific tissue deriveexosomesare drastically
diluted in complexbiogluids(likely to <0.01%)
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3. EVs can be selectively recovered framofluid samples
-size, charge, density
- immuno-affinity isolation



True requirement for EV based diagnostics streamlined

Isolationand sensitivequantificationof associatednolecules
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Assumptions Calculations:

DetectionAb K, | 1nM For a picomolar assayminimum concentratiorof exosomess
6 10" molecules/ml (10°molar x 1litre/1000ml x 6*10%3
molecules/mole)

Total 1010-10*2 in heathy| Cancerxosomesn 1 ml of bloodis ~ 10°-10 cancerexosomes
concentration of [ 10'%-10" in cancel

exosomesn blood | exosomesnl|
% cancer 0.1%
exosomes over
totalexosomes

Density of protein| 1 marker/exosome | Concentratiorfactorneeded 00x

number of circulating exosomesl (10210 x cancer
exosomégtotall exosomg®.1-5%) x separation efficiency,

(0.9))

marker per

exosome

Efficiency of | 50% Samplevolumeneededl-10 ml for reactionvolumesof 10-100
extraction microliters
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True requirement for EV based diagnostics streamlined
Isolationand sensitiveguantificationof associatednolecules
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Sensitivity
detection requirements for diagnostically relevant targets
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Do we need advanced tecnhnologies for detection of EV

rotein markers?
_ﬂ-‘,—" ’ T TSRO Y

Shao et al. Nat Med 2012

Im et al. Nat Biotech 2014

Zhao et al. Lab Chip 2016

Cretichet al. Trend Biotech 2015
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