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WP3 T3.2 focused on developing high-throughput vesicle assembly technology allowing encapsulation of biomolecules and the
incorporation of integral and peripheral membrane proteins to target the vesicular carrier towards a specific recipient cell.

Bottom-up assembly of EV mimics enables stepwise quantitative loading of EVs with different important molecular signaling
compounds, which enables exquisite control over their physicochemical properties, mechanical and chemical stability,

intracellular admission, and manipulability. Two main approaches have been studied:
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An alternative approach was
investigated, this strategy is
based on exploiting RBC-derived
extracellular vesicles (RBCEVs).
Indeed, much attention has been
paid to RBCEVs and their
potential exploitation as a drug
delivery system. To address these
points, we tried to set up the lab-
scale production of RBCEVs by a
newly proposed physical
vesiculation method and fine-tune
the purification process.
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SCHEMATIC ILLUSTRATION OF THE PROCEDURES FOLLOWED TO GENERATE BIOINSPIRED
EXOSOME-MIMETIC NANOVESICLES
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Schematic representation of skeletal muscle formation in vertebrates and
cadherin expression during this process.
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Size-Exclusion Chromatography of Flow cytometry characterization of
Bioinspired exosome-mimetic Engineered biomimetic nanovesicles
nanovesicles
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Measurement of the Zeta Potential of Synthetic Vesicles Using Nanoparticle Tracking Analyzer

Result (sizes in nm)
Mumber Concenfration  Volume

Median (X 50) 126.1 1261 240.6
StdDev 64.9 64.9 3547
Concentration: 5.0BE+7 Particles / mL
Dilution Factaor: 1000000

Original Concentration: 5.0E+13 Particles / mL

: 1.|l " 1 Result

o e 5 ] " 1 Mobility: -1_16 £ 0.06 pm/secWom, @ 25 *C: -1.16 pmi=ecVicm
= 20 / o 12 — ZP Factor: 128 (Smoluchowski)
4 § Zeta Potential @ 26 *C: -14.87 £ 0.79 mV
£ 3 E E Zeta Potential Distribution: -14.87 mV FWHM 13.34 (SL1/2)
g s 7 . 4 | Conceniration: E.6E+7 Parficles / mL
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50 = ; Y L Original Concentration:  6.6E+13 Partickes / mL
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Liposomes «)f . Synthetic Vesicles
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~ e_id: 50, ZetaScript: NP, Sample name: 7-24-037-A ~ e_id: 52, ZetaScript: NP, 5 : Z-24-037-B2
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Characterization of Synthetic Vesicles by Immunolabeling Electron
Microscopy

Liposomes Synthetic Vesicles
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SV UPTAKE IN DIFFERENT TARGET CELLS

Incubation at 37°C for 4 and 24h Incubation for 4 h Incubation for 24 h
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SV UPTAKE IN DIFFERENT TARGET CELLS
Incubation at 37°C for 4 and 24h Incubation for4 h Incubation for 24 h
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SV UPTAKE IN DIFFERENT TARGET CELLS

Incubation at 37°C for 4 and 24h

Incubation for 4 h
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SV UPTAKE IN DIFFERENT TARGET CELLS
Incubation at 37°C for 4 and 24h Incubation for 4 h Incubation for 24 h
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SV UPTAKE IN DIFFERENT TARGET CELLS
Incubation at 37°C for 4 and 24h Incubation for 4 h Incubation for 24 h
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Incubation at 37°C for 24 h Wound healing assay in H9C2 and C2C12
CoQ4o HPLC Quantification

i. H9C2 and C2C12 cells were pre-incubated with

oo < .
"&W" m=p G212 £ 8] Liposome ) Q,o-loaded vesicles;
'V g =) HIC2 3 o " eNVs i. 0.3 mM H,0, treatment for 1 h;

% /1 m\ ==) AC16 cg T iii. 18 h recovery after scratching.

6.25 pg/mL = Hela % % 4- : Cont[ol Q10 IoafIgd Ilposomes Q10 Ioaded SVs

of CoQ;, 2 8 | , AECTSREY B
ol fl el ¢
o ﬂ Q
% 0 1 T =
b HeLa  C2C12  H9C2 AC16
C2C12 and H9C2 cells take up
more eNV-derived CoQ;, than g |
other cells. N

CONCLUS’ON Q10-Ioaded eNVs protect H9C2 cardlomyocytes

against oxidative stress.

Taken together, the reported data suggest that bioengineered synthetic nanovesicles (SVs), decorated with
C2C12 membrane proteins, can serve as novel exosome-mimetics to deliver CoQ,, to muscle cells effectively.
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1. RBC pre-loading by
hypotonic dialysis

' native RBC

() )

swelled RBC

Hzo‘

pre-loaded RBC
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RBCEYV characterization according to MISEV2023

NTA characterization TEM characterization FC characterization Cargo-loading
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Biagiotti S, Canonico B, Tiboni M, Abbas F, Perla E, Montanari M, Battistelli M, Papa S, Casettari L, Rossi L, Guescini M, Magnani M. Efficient and highly
reproducible production of red blood cell-derived extracellular vesicle mimetics for the loading and delivery of RNA molecules. Sci Rep. 2024 Jun 25;14(1):14610.
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RBCEVs for the loading and delivery of RNA molecules

mRNA/protein downregulation (loss of function)

EMNA-loaded

RBCEV mRNA splicing modulation (loss of function)
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Intron Exon

Ongoing applications: RBCEVs for the delivery of miRNAs and ASO to modulate gene expression or splicing, and of mRNA to treat genetic diseases
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