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Exosome Biogenesis and Molecular Composition
Modified from Holm et al. 2018. Trends in Neuroscience 41(6) 360-372 (doi.org/10.1016/j.tins.2018.03.006: 10.1016)

smallest sized cell-cell communication
EV

circulate in peripheral blood and present
In body fluids ( plasma, urine, saliva
CSF...)

contain a large quantity of bioactive
molecules

participe in a multiple processes in
health and disease

are the mirror of the original cell

circulating biomarkers
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_ " Analysis of Exosomes : the CHALLENGES
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Conventional EVs isolation methods

A. DENSITY . B.SIZE C. AFFINITY
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ADVANTAGES

Cost-effective
technologies
Possibility of
automated and
multiplexed analysis

Reduced consumption
of samples and
reagents

Faster analysis

Microfluidic strategies for exosome isolation

» Immunoaffinity

» Electroactive separation (Electrophoresis- driven
filtration, Electrokinetic concentration isolation)

» Trapping based separation (membrane-based
filtration, trapping on nanowires)

» Acoustic isolation (acoustic nanofiltration)

» Continuous- flow sorting (Deterministic Lateral
Displacement (DLD), nano-DLD, viscoelastic-based

flow sorting)

First microfluidic device for exosome isolation
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Examples of microfluidic approaches for exosome isolation. (A) Enhanced immunoaffinity capture of exosomes
using nanostructured coatings on the nano-IMEX chip (B) Filtration-based capture of extra- cellular vesicles on
nanoporous membrane assisted with electrophoretic migration. (C) Trapping of exosome-like lipid vesicles on
nanowire-on-micropillar arrays. (D) Acoustic nanofilter for exosome isolation. (E) Nano-DLD for exosome sorting
using nanopillar array. Adapted from Contreras-Naranjo (2017). Lab on a Chip 17: 3558-3577

« Microfluidics : science and technology of manipulating and controlling fluids in the range of microliters to picoliters » 5
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_EVs isolation module : Microfluidic Magnetic Fluidized Bed

' i 50 um, 50 pg bead
= High surface area contact between fluid and pm, 50 g beads

solid FB 2.0 First generation

250 um, 250 ug beads

= High flow rate

= Continuous and uniform particle mixing Magnetic beads recirculation !

Pereiro et al. 2017. Lab Chip 17, 1603-1615, L.Alexandre, PhD Thesis,2018

[
Macroscopic fluidized bed I Microscopic fluidized bed Packedbed  Fluidized bed
g | |
l Fdrag I I
Sedimentation R
of solid substance Fluidized bed I
[
® ’.. o I
[«}
9,9,9,9,9.0 :{'::o:o: 0.0 : ‘.o.o [
nnsl S Geeees £, f I ;
I 0 yL/min 2 pL/min
[
Introduction of pressurized fluid Chamber
- suspension of bed's mass [ PDMS |V|ICI'OChIp 7 Length ~2cm
I P £ Angle of 13°
I Height =
Advantages FB 1.0 First generation
[
[
[
[
[
[
[



BEADS FUNCTIONALIZATION > FLUIDIZED BED > ANALYSES
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éi\i_w'j‘_“?hg_ra&erization of Extracellular vesicles (EVs) : NTA
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DDI : DNA- directed Immobilization
Ultracentrifugation : (10.000 x g 10 min,
150000 x g, 90 min at 4°C)

FB: Fluidized Bed
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" Characterization of Extracellular vesicles (EVs) : NTA

2000 -

1800 - n

1600 - - DDI of AntiCD9 antibody and Fluidized Bed

- DDI Of AntiCD9 antibody (in tube)

1400 -
- Control

1200 -

1000 -

Particles released
DDI antiCD9 and FB : 4.96*10"? particles/mi

Concentration (kg particles/ml)

800 1 DDI antiCD9 : 3.46*10'0 particles/ml
600 -
+ 40% of released EVs with FB
400 -
200 4
0

0 40 80 120 160 200 240 280 320 360 400 440 480 520 560 600

DDI : DNA- directed Immobilization Size (nm) 10



Charagterization of Extracellular vesicles (EVs) : TEM analysis

TEM image of uranyl acetate stained Evs released

after combined DDI and Fluidized Bed Optimization FB conditions : ongoing work

Capture 0.5 pL/min (4h10 min) at 25°C Release 0.5 uL/min Capture 1.66pL/min (230 min) at 25°C Release 0.5 pL/min
1h40 min at 37°C, 125 L of plasma 1h40 min at 37°C, 250 pL of plasma

Cryo-Imaging




| Qha-’récterization of Extracellular vesicles (EVs) : CRYO-TEM analysis

Intact small-sized EVs : Exosomes
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*_/ CONCLUSIONS & FUTURE

The combination of DNA-directed Immobilization (DDI)
approach and Fluidized Bed technology allowed to
efficiently extract exosomes from human plasma and to
release them for further analysis.

NTA analysis revealed a size distribution ‘typical’ of an sy, e 3
extracellular vesicles population characterized by an EVs Extraction module : FLU
higher number of particles (40% higher than an : . ¥i A
experiment in tube) between 100 and 200 nm.

Cryo-TEM analysis confirmed the presence of intact
small sized EVs (exosomes) isolated by our microfluidic
strategy.

Perspectives :
Further experiments will be performed to assess how y o] | == _
these fluidized bed devices can be sequentially coupled to . : ]

extract different exosome subpopulation ion module : FB
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STRUCTURE:

Size: 40-150nm

Secret message

Lipid bilayer
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Can be found in blood, Might help us detect and

urine, saliva and even
tears.

cure diseases in the future.

.
Other random fun fact. I D Ca rd Exoso mes

: o gFon
Likes: Oo w

1) Playing Hide-and-Seek.

2) Confusing scientists.

3) Bringing stuff from one cell to another.
4) Being all over the place.

5) Communicating

Thank you for your

kind attention !

QUESTIONS ?
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