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INTRODUCTION
Poxviralvectorsare amongthe most promisingtherapeuticvaccines,demonstratedin ongoingclinicaltrials:
TG4001, a MVA encodingthe HPVoncoviralantigensE6 and E7 applied in HPV+ anogenitalcancers(AACR
poster CT045) and TG4050, a personalizedMVA vaccineagainstovarian and head and neck cancer(AACR
posterLB205).
All cells, but especiallyvirus-infected cells, communicatewith their environment by secretingextracellular
vesicles(EVs). In this work, we inquiredwhether EVsplayeda role in the therapeuticvaccinationprocesswith
MVAvaccines:

Å How canwe separateEVsfrom poxvirusesafter infection (PBMCsor murineDC2.4 cells) ?
Å How doespoxvirusinfection modulate the secretionandcontent of EVs?
Å AreEVsimmunogenic?
Å Dothey mediatetherapeuticeffects?

PROJECT

Infection 
by poxvirus

Number?

Content?

Functions?

Virus-encoded 
cargos?

Cells

MATERIAL & METHODS
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DISCLOSURES

Å Theamount of EVssecretedby PBMCis increasedafter infection with all three viral strainstested
Å SmallEVsare separatedfrom infectiousviral particlesby 0,1µm filtration (exceptfor PCPV)
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Proteomic analysis of PBMC EVs by mass spectrometry2

EVs isolatedfrom PBMC mockor infected by MVA-GFP : 
MOI = 1, +/- filtration, n = 4

5x more EVs (+/- viral particles) 
in MVA-infected conditions

4 ςMVA unfiltered

1 ςMock unfiltered

5 & 6 ςMVA filtered

2 & 3 ςMock filtered

Principal Component Analysis

Effectof the infection on EVs 
protein abundance

1

Bilayeredvesiclesin EV fraction 
were visualized(Cryo-EM)

The soluble Cargo1 was detected in
the EV fraction, suggesting it was
associatedto sedimentablestructures

First attempts of EV characterizationby flow cytometry: EV preparationscontainGFP-positive events. 
The tetraspaninsCD63, CD9 and CD81 are detectableafter stainingwith specificantibodies.
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Therapeutic efficacy of DC2.4 EVs (MVA-GFP-OVA-Cargo1-Cargo2) n=1

5 naïve 
C57BL/6 

mice

Vaccination ip Day 1 (2.8 E+09 particles)  
and Day 7 (3.0 E+09 particles)

Day 12: harvestblood,
Day 14: harvestsplenocytes
Detectionof CD8+ T cells, specific
for the OVA CD8 epitopeSIINFEKL

Virus-free EVsfrom MVA-GFP-OVA-Cargo1-Cargo2 infected DC2.4 cellsinduceSIINFEKL-specific
CD8+ T cells. 

Virus-free EVsfrom MVA-GFP-OVA-Cargo 1-Cargo 2 infected DC2.4 showedtherapeuticefficacy
visible by a decreasein tumor burdenafter intravenousinjection.
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Å A protocol wasestablishedto separatesmallEVsfrom poxviruses.

Å Poxviralinfection increasedEVssecretionfrom infectedcells(PBMCs & DC2.4 cell line) and modified their protein content.

Å Murine EVsisolatedfrom DC2.4 cells, infectedwith an armedMVA-GFP-OVA virus, contain therapeuticcargo and GFP-OVA fusion protein. 

Å In vivo, suchEVsgenerateOVA-specificCD8+ T cellsin naïve miceand reducetumor growth in EG.7-OVA tumor-bearingupon iv injection (n=1).

Differentially expressedviral and 
cellularproteins in EV fractions

Isolation and characterization of 0.1µm-filtered EVs from murine dendritic DC2.4 cell line 

infected with MVA_pH5R-eGFP-OVA-fusion_p11k7.5_Cargo1_pH5R_Cargo2

3

5

Immunogenicity of isolated DC2.4 EVs (MVA-GFP-OVA-Cargo1-Cargo2) n=14

Changes in protein abundance

No filtration

0.1 µm filtration

6 C57BL/6 
mice

Day 1: E.G7-OVA (ATCC CRL-2113, a murine T 
lymphoblastcell line) cellgraftingsc

Day 5and Day 11: treatment with MVA (sc / sc) or  
EVs(sc/sc) or EVs(iv/iv).

MVA: MVA-GFP-OVA-Cargo1-Cargo2: 1x107 pfu.

EVs: virus-free EVsfrom DC2.4 infectedwith
MVA-GFP-OVA-Cargo1-Cargo2. 
Day 5: 4.0 E+09 particles. Day 11: 1.2 E+09 particles.

Classicalcup-shapedvesicles
in negativestaining(TEM)

PBS 0.1µm filtered

EVs

EVs (non-marked)

GFP

EVs (CD63-CD9-CD81 marked)

GFP

Day 1 Day 5 Day 11

Isolation and separation of PBMC EVs from infectious poxviral particles1

Å Avenue 1: Ex vivo generationof loadedEVsin allogenicstem cells(off the shelf approach).

Å Avenue 2: Design poxviral vectorswhich further enhanceloadedEV secretionin vivo.

CONCLUSIONS PERSPECTIVES

Tumorgrowth, TILs, 
specificresponse


