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[ The bacterial disease, acute hepatopancreatic necrosis disease (AHPND) ]
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Binary PirA and PirB toxins

Causative agent of AHPND
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Artemia franciscana
model system

Shares high homology with shrimps and

other crustaceans genomes

Low space & cost requirement

Well characterized developmental stages

Established molecular techniques

Gnotobiotic (germ-free) animal model system
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Direct effect on pathogen

Direct effect on the host

Effect of microbes
on host
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Infection model for AHPND was developed ]

\Artemta fr anc.'sca% Macrobrachium rosenbergii Litopenaeus vannamy
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[ Mitigation strategies ]
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Environmental conditions steer phenotypic switching in
acute hepatopancreatic necrosis disease-causing Vibrio
parahaemolyticus, affecting PirAVP/PirB'F toxins
production
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High flocculation and
biofilm formation

JIT V. parahaemolyticus (AHPND strain) incubated overnight
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Secreted proteins
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[ A new phenomenon - phenotype switching (Aquaculture system) ]

@ Shaking condition regulates phenotype status of AHPND strain

Virulent Non-virulent Methods that can induce
phenotype phenotype Phenotypic switching
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Measurement of PirAB and AlkPhoX gene
can be used as marker to monitor the
phenotype status of AHPND strain

Non-virulent phenotype
Alkaline phosphatase
PhoX enzyme

Virulent phenotype
PirAB toxins

Promising approach to manage AHPND



Revisited the story to unravel the mechanism

Biofloc system
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known aquaculture
technology

Promising method to
mitigate AHPND in
shrimps

Biofloc shrimp + Biofloc
M0904 water + V.p. M0904
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[ Cellulose

Bamboo %
powder Hemicellulose
A Lignin
[ Rich source of carbon weII-establlshed biofilm carrler]

Bamboo Bamboo powder



Bamboo powder
@50 ppm

[ In vitro assay ]
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Bamboo powder induces phenotype switching and protects brine shrimp against
AHPND-causing Vibrio parahaemolyticus strains

raranaemoliyticus
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TOXIN DEGRADATION BY BACILLUS STRAIN

WESTERN BLOT ON PIRB DEGRADATION

Recombinant Pir@ (Negative contrel) Recombinant PirB + DSM3I30LE supernatant
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[ Conclusion ]

* V. parahaemolyticus AHPND strain displaying two distinct
phenotypes in response to shaking conditions:
e planktonic virulent and
* biofilm non-virulent

% Biofloc environment and bamboo powder can be used to induce
phenotype switching and protect shrimp against AHPND strains:

% strategies that can be implemented by small scale farmers
provided knowledge on phenotype switching is validated under
field circumstances

% Bacillus strains, through secreted proteases, can degrade the toxin
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AHPND bacteria display
phenotype switching,
influencing the virulence

Take home
message

Biofloc system & bamboo
powder are promising
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method to induce phenotype
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