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EV-SerpinB3 Processing Biological Activity of EV-SerpinB3 In Vitro: H2O2-induced 
oxidative stress

EV-SerpinB3 Production

EVs-SB3s revealed significant proteomic changes, mostly characterized by a reduced expression of other proteins compared with EVs from non-engineered cells. These EV preparations showed a significantly higher

protection from H2O2 induced oxidative stress in both the hepatoma cell line and in primary cardiomyocytes, compared to cells treated with naïve EVs or SerpinB3 alone, used at the same concentration. In colcusion the

induction of SerpinB3 transgene expression results in the secretion of EVs enriched with the protein product that exhibits enhanced cytoprotective activity, compared with naïve EVs or the nude SerpinB3 protein.

Characterization of extracellular vesicles derived from 
HepG2 cells

Experimental plan

Results
EV Uptake Detection

Protective activity of different EVs preparation and of 
recombinant SerpinB3.

The signal of red fluorescence was detectable as

early as 6 h after treatment and significantly

increased at 24 h. These results indicate an

efficient internalization of both extracellular vesicles

within target cells.

The protective effect of EV-

SB3 was significantly higher

than that of the nEVs and of

the recombinant SerpinB3

alone after treating the cells

with 250 μM of H2O2 for 2 h

in both cell lines, HepG2

(Fig.A) and cardiomyocytes

(Fig.B). These results were

also confirmed by the live

and dead assay (Fig.C).

These findings provide the

basis for the use of EVs

functionalized with SerpinB3

for cryoprotection from

oxidative stress damage.

Bioinformatic analysis of proteins identified in EV preparations.

DEAD cells
LIVE cells

Hepatoma cells (HepG2 cell line) have been engineered to

overexpress SerpinB3 by transfection with a plasmid expression

vector containing the human SERPINB3 gene (pCDNA3/SERPINB3,

or with the plasmid vector alone (pcDNA3.1D/V5-His-TOPOTM), as

control, using Lipofectamine Reagent Plus as transfecting agent

Centrifugation
1200 rpm for 6 min

3200 g at 4 ◦C for 15 min
100K pellet

x2

a. EV-SerpinB3 isolation:

b. EV-SerpinB3 quantification:

H2O2

EV-SerpinB3

Cardiomyocytes 
(primary cell line) 

a. optimal oxidative stress conditions evaluation: 250μM H2O2 induced 45-

55% of cell mortality after 2 h

b. concentration range of EVs able to induce a protective effect

identification: 1,00x107/mL of EV-SerpinB3

• TRPS analysis showed two

homogeneous populations with

particle sizes mostly below 100

nm, with no significant

differences between naïve EVs

(nEVs) and HepG2/SB3-

derived EVs (EVs-SB3)

• EV particles/cell increased by

approximately two-fold in the

medium of SerpinB3-

conditioned HepG2s

• SerpinB3 was detected in EVs-

SB3, while only trivial levels

were detected in nEVs

• classical tetraspanin (CD63,

CD9), adhesion molecules

(CD29) and the angiogenic

proteins CD146 were identified

in both EV surfaces

• HLA-DR was absent

• most of the enriched GO terms (Fig.A) are strongly related to vesicle-mediated transport, secretion,

response to stress, immune system process, regulation of peptidase activity, and proteolysis

• STRING network analysis (Fig.B) highlights that most of proteins are physically/functionally

connected and many are involved in vesicle mediated transport and endowed with catalytic activity
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Aim
The aim of this study was to evaluate protection from oxidative stress-induced damage,

using extracellular vesicles that overexpress SerpinB3 (EVs-SB3) in order to enhance

the effect of extracellular vesicles on cellular homeostasis.

Extracellular vesicles (EVs) are increasingly studied as vectors for drug delivery because

they can transfer a variety of molecules across biological barriers. SerpinB3 is a serine

protease inhibitor that has shown a protective anti-apoptotic function in a variety of

stressful conditions.

Conclusions
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