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BACKGROUND: Rise of antibioresistance

Hyperthermostable enzyme (>100°C)

Active from
-18°C to 100°C

Tolerant to industrial
processes

Long-term
storage

Selected from
an archae

Heterologous
expression in 

E. coli

Enzymatic
screening

Improved variants 
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Objective: improve the health of humans, animals, plants,
and the environment while contributing to sustainable
development.

- Develop alternatives to decrease antibiotic use
- Increase food securtity by fighting against crop pests
- Implement sustainable treatments to preserve biodiversity

Bacteria HSL 3-oxo-HSL 3-OH-HSL

Vibrio harveyi - - C4

Chromobacterium violaceum C9, C10, C11 C10, C12 C10, C11

Pseudomonas aeruginosa C4 C12 -

Serratia sp. 39006 C4, C6 - -

Dickeya dadantii C6, C10 C6 -

Pectobacterium atrosepticum C8 C6, C8 -

Erwinia amylovora C8 C6 -

Pseudomonas syringae - C6 -

ONE HEALTH

Source: Food and Agriculture Organization (FAO)

INNOVATION: Engineered enzymes to target various pathogens
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Serratia sp. 39006

Dickeya dadantii

Pectobacterium carotovorum

Dickeya chrysantemi

Pseudomonas syringae

Erwinia amylovora

Burkholderia glumae

AHL Detection
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Motility Onion maceration

VesuBACTControl

Clavibacter michiganensis

VesuBACT

Control

Infection of corn leaves

Biofilm

AHL Detection Biofilm Competition vs. E. coli

Pseudomonas syringae
Infection of kidney bean leaves

VesuBACT 

Control

Carot maceration

Pectobacterium atroscepticum
Pectate lyase Potato maceration
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AHL Detection
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Apple fireblight

VesuBACT variants
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VesuBACT enzymes efficiently disrupt 
quorum sensing and decrease bacterial 

infections in various pathosystems

- Development of several phenotypic screening assays to determine best fitted
variant for Quorum quenching.

- Proteomic and metabolomic analyses to assess complete impact of QS and QQ 
on specific pathogen, under specific conditions.  

- Priotity diseases : Fireblight, bacterial canker, soft rot, black leg
- Validating biostimulation and biopesticide effects in planta

Ctrl Lactonase

Dickeya dadantii

Ctrl Lactonase

Pectobacterium atrosepticum

Pathogen inoculation on
potatoe/carrot

slices with and without
lactonase. 

- Protective effect of 
Coco Beans sprayed
with lactonase (0.1%) 
against P. syringae. 

- Increase in beans total 
weight
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Gala flowers
4 dpi (n=16)
Treatment 1h prior infection 
Infection at 7x104 CFU/flower

- Protective effect of apple flowers and apple
plantlets with lactonase against E. amylovora 
infection.

- Proteomic analysis of lactonase treated apple
plantlets on going. 
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Treatment: 24h prior infection
Infection of Golden plantlets

(108 CFU/mL via infected scissors)

Disease score (21 dpi, n=30)

FOCUS: In planta assays and POC

Induction

Feed

Pre-cultures Main culture

Fermentation
- Heterologous

expression in E. coli

- Production in 17L 
fermentor

- Production in 150L 
fermentor
(end of the year)

High 
pressure 

homogenizer

Cell lysis

Thermolysis
(80°C)

Centrifugation

Removal of cell 
debris and 

insoluble parts

TFF 100 kDa
DNA removal

Clarification
(filtration 0.22µm)

Buffer

Atomization

Conditioning

Lysate preparation Purification

Protein sample

Drying
+ maltodextrin

Removal of viable cells Removal of GMO DNA
Final product
stability

Soft rot, bacterial canker, fireblight, hairy root disease…

Lactonase treatment
increases shrimp
survival to Vibrio

parahaemolyticus
challenge.

U n t r e a t e d E n z y m e  
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Verrumicrobia
Spirochaetes
Actinobacteria
Fusobacteria
Proteobacteria
Bacteroidetes
Other firmicutes
Firmicutes (Lactobacillus)

Hen
caecum

Ctrl Lact1 Lact2 Lact1
Lact2

Microbiote modulation in poultry

Industrial cooling towers using immobilized lactonases

Anti-biofilm properties

INDUSTRIALIZATION

VARIOUS APPLICATIONS

VesuBACT: a sustainable enzymatic solution being industrialized 
for fighting bacterial diseases in agriculture 

INFECTION

PROTECTION

Antimicrobials
Biocides

Pesticides

Innocuous

Virulent

Innocuous

Virulent

Innocuous

Virulent

11

Innocuous

Virulent

QUORUM SENSING

QUORUM QUENCHING (VesuBACT)

BACTERIAL GROWTH

Harmless bacteria
Harmful bacteria

Quenched bacteria

Signal molecule
Virulence factors

Biofilm

VesuBACT

Proven efficacy with fine microbiological and ‘omics’ approaches

Bacteria communicate using various Acyl homoserine lactones (AHLs)

SsoPox, a hyperthermostable lactonase, engineered to generate specific variants 

New alternatives are needed Phenotypic assays in vitro: selecting the best variant for each pathogen

Soft rot: In vitro host plant maceration assays

Bacterial canker: P. syringae infection assays on Paimpol Coco beans

Fireblight: E. amylovora infection assays on apple tree flowers and apple tree plantlets

Upstream Process

Downstream Process

Agriculture

Feed

Water treatment

Cleaning/cleansing

International call for alternative antimicrobials

Chain length

Substitution

Lactone

n=

Cn-HSL OHCn-HSL 3-oxo-Cn-HSL

R’= H R’= OH R’= O

From R = H

To R =

Lactonase

- Phytopathogens use a wide panel of AHL
- These AHL are involved in a broad variety of plant diseases
- These diseases are responsible for important losses worlwide

A very robust enzyme compatible with protein engineering and industrialization constrains

www.gene-greentk.com

Innovative enzymes for controlling bacterial phytopathogens


