
•  To create deletion mutants of the selected EV biomarker in 
Pto DC3000 and study its phenotype

•  To isolate mCherry-positive Pto Dc3000 EVs from apoplastic  
fluids of infected Arabidopsis

•  To determine the EV corona and cargo proteome as well as 
identify plant-interacting proteins

•  To measure Pto DC3000 EVs for metal ions
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Interactions of bacterial 
extracellular vesicels with plants

FACS sorting of mCherry-PSPTO_B reveals a 
distinct population of EVs (blue square).
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mCherry-tagged Pto DC³⁰⁰⁰ EV biomarkers can be detected in apoplastic wash fluids (AWF) 
from infected Arabidopsis. Fluorescence microscopy images (A, C) and immunoblot analysis 
(B, D) of filtered AWF from infected WT Arabidopsis (A, C) or the plant TET⁸-GFP EV marker 
line (B) or in comparison with bak¹-⁵ mutants (D). Bacterial PSPTO_B-positive EVs are 
distinct from plant TET⁸-positive EVs.
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EVs collected from the three candidate EV biomarker transformed Pto DC³⁰⁰⁰ strains can be 
detected by fluorescence microscopy (A) and immunoblot analysis (B). PSPTO_B shows the 
strongest signal, sensitive to Proteinase K (ProtK) treatment (C)  co-labelling with the 
membrane dye DiO (D).
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Three candidate EV biomarker proteins (¹) were selected for mCherry tagging and expressed 
in Pto DC³⁰⁰⁰. (A) Fluorescence microscopy imagevs of transformed bacteria. (B) 
Transformed bacteria do not differ in their virulence when infected in Arabidopsis.
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Proteomics

Apoplast FACS

Analysis of Pto EVs' 
cargo in plant apoplast

Identification of possible 
interactions between: 
- Pto EVs and bacteria
- Pto Evs and plant cells

mCherry Pto EVs

Fluorescent EV marker Pto marker line: mCherry fusion with outer membrane protein
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1. mCherry tagging of EV proteins in Pto DC3000

3. Detection of mCherry- EV biomarker in-planta 4. Sorting of mCherry- EVs

2. Detection of mCherry- EV biomarker  in-vitro

Pseudomonas syringae pv tomato (Pto) DC3000:
• A model bacterial plant pathogen colonizing the apoplast and thereby causing disease in 
tomato and also the genetic model Arabidopsis thaliana.

• Vesiculates and releases extracellular vesicles (EVs) in the form of outer membrane vesicles 
(OMVs) and outer inner membrane vesicles (OIMVs)1.

• The proteins of the corona and cargo of EVs isolated from cultured Pto DC3000 suggest 
roles in nutrition (e.g. iron) and defence against antibiotic molecules1.

• Although the release of EVs was observed in planta1, little is known of their role during 
bacterial infection.

Our research explores proteins of the EV corona and cargo as vesicle biomarkers and to 
utilize them for studying bacterial EVs in planta. We have successfully established fluorescent 
tagged EV biomarkers and visualized them in apoplastic fluids from infected Arabidopsis. One 
aim is to describe the Pto DC3000 EV protein composition  in planta and to identify potentially 
plant-interacting proteins.

B


