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Preventing the entry of diseases 

Brief presentation of the main results of VIVALDI : Pathogen 

diversity, early warning systems and water treatment by UV 

irradiation 

 Works of interest to establish measures for the 

prevention of mollusc disease  entry 

Round Table 

• Pathogenesis and molecular epidemiology of Ostreid herpesvirus 1 in China, by 

Changming Bai (Chinese Academy of Fishery Sciences) 

• Ensuring the safety of shellfish for human consumption, by Corinne Audemard 

(Virginia Institute of Marine Science, USA) 

• An overview of mollusc animal health controls in the EU, by Niall Gerlitz 

(Directorate-General for Health and Food Safety, European Commission) 

 

 

 

 

 

 

 

Discussion about the expectations of experts and the tools 

studied in the VIVALDI project 
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Preventing the entry of diseases 

Requires a knowledge / understanding of : 

• the diversity & life cycles of pathogens present in the environment 

• the potential routes of pathogen entry 

• measures to mitigate against entry: early detection / inactivation 

• A legislative framework to achieve control 

VIVALDI’s Approach: 

 To gain a better understanding of pathogen diversity, 
distribution & life cycles to allow the development of 
better tools 

 Early warning systems: development of biosensors to allow 
early detection of pathogens in the environment 

 Inactivation of pathogens: treatment of water supplying 
the farms as a tool to inactivate the pathogens and 
contribute to a better biosecurity (session 3) 



VIVALDI Stakeholders’ workshop, 29 August 2018 High resolution molecular taxonomy for 

discriminatory diagnostics and monitoring 

 

1. Marteilia refringens is split into M. refringens 

(previously O-type) and M. pararefringens n. sp. 

(previously M-type). 

 

2. M. refringens was not detected in mussels, 

oysters, or environmental samples in the UK, 

Sweden, or Norway. 

 

3. In the UK, Sweden, or Norway only mussels 

were found with M. pararefringens infections. 

 

4. New Marteilia-specific 18S - 5.8S rRNA gene 

primers designed in this study amplifies M. 

refringens and M. pararefringens from animal-

associated and environmental samples. No non-

target sequences amplified. 

 

5. M. pararefringens detected in filtered water 

samples near infected mussels; also in other co-

occurring invertebrates. 

Robust phylogenetic 
separation using 
multi-gene analyses 

Pathogen Diversity 
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Group-specific studies of parasitic groups: discovery of novel 
parasites, lifecycle and ecological insight 
 
Importance of taxonomic & expert knowledge of the organisms 
involved  
 
Building a published information resource on all parasite groups 
of relevance to aquatic animal health 

Follow-on mikrocytid paper in prep, including VIVALDI results 

Pathogen diversity 
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Pathogen Diversity 
Development of a target enrichment NGS-based protocol to study “VIBRIOME” 

and “PATHOBIOME” in environmental and bivalve samples (TEBP protocol)  

 

BIVALVE DISEASE=Travers et al., 2015 Journal of 
Invertebrate pathology 131:11-31 

CORAL DISEASE=Rosenberg et al 2007., Nature Review 
Microbiology 5:355-362 

biotin 

Marker selection (n=958) 

Target enrichment protocol 
  (Vezzulli et al 2017) 
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Bio sensors : goal and strategy adopted by IRTA 

Detection of 
the virus in the 
conjugates by 

qPCR 
Capture by electrostatic 

interacions 

Conjugate 
Virus 

Magnetic beads 

Investigate the use of MBs to capture viable OsHV-1 particles from naturally infected matrices (to 
assess the presence of infectious viruses and to lower the limits of detection).  
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Bio sensors : protocol 

Oysters from a 
mortality event, 

Fangar bay, 
April 2017 

«seawater» Magnetic beads 

«homogenate» Magnetic beads 

C 
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Bio sensors : first results with qPCR analysis and mortality 

tracking 

Magnetic beads are able to capture 
the virus from both the homogenate 

and seawater. 

Both conjugates have the ability to infect oysters. 
Mortality trend: homogenate seawater 
«homogenate» conjugate «seawater» conjugate 
No mortality with bare magnetic beads 
(and with «nothing»). 
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Biosensors: QUB  

Based on the literature & materials received 
 
Immunisation strategy developed  
using Balbc mice for antibody production 
 
- Dose 
- Frequency of dose  
- DNA material  
- Crude extracts 

 
Challenge is titre for sensitivity & specificity 
 
 

Viral Protein  
Purification 

Immunisation 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&docid=FoAO1aWirg0S-M&tbnid=pBQhFFfSB0vUmM:&ved=0CAUQjRw&url=http://www.foodprocessing-technology.com/contractors/quality_control/randox/randox4.html&ei=4_r_Uu-MEYXG0QWimoDYDw&bvm=bv.61535280,d.ZGU&psig=AFQjCNGf5cowR42DFx3ebNHJeZxQVfImiQ&ust=1392593662603455
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Immunisation : rapid multiplex Mbio diagnostics 

Up to 100 feature  
microarray 

Planar waveguide 
with custom 

surface chemistry 

Aim to produce platform offering 
• Low cost analysis 
• Simplicity in use 
• Highly specific single target analysis 
• Multiplexing – multiple target analysis 
• Bespoke sensitivity 
• Robust – high performance 
• Field deployable 

 

• Molecular level – DNA / RNA for pathogen testing 
• Protein level – Allergens / Biomarkers 
• Residual level – Low molecular weight toxins & 

contaminants 
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Inactivation of pathogens : Atlantium’s Medium Pressure UV 

 Applications represent critical points of control evaluated in VIVALDI 
in several experimental sites : 

 

 Intake: protecting the hatchery for all incoming water 
(especially in the more ”sensitive” and vulnerable stages of 
production)  Ifremer station of Bouin (France) 

 

 Outflow: safeguarding the environment from contamination 
created during production as well as ensuring no invasive 
species reach the environment (larva also sensitive to UV 
light)  Ifremer station of Bouin 

 

 Depuration: ensuring high quality / purity water are used 
during this critical stage of production where batch losses 
are of the greatest economic ramifications  IRTA 

Ifremer station of Bouin 

IRTA 
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Inactivation of pathogens: Atlantium’s Medium Pressure UV 

How does Atlantium Medium Pressure UV light work? 
 

Medium Pressure UV light inactivates cells by damaging their DNA and their 
repair mechanism 

 It also has the ability to decompose trace contaminants with or without oxidizing 
agents. 

 The UV dose equation: a fundamental tool to match operational conditions and 
needs on site with the adequate UV system. 

 

UV DOSE 

The minimum 
UV dose 

required for bio-
security against 

the target 
pathogens 

FLOW RATE 

The higher the 
flow rate, the 

less UV dose per 
given amount of 

energy 

LAMP POWER 

The higher kW 
ratio per water 

volume the 
higher the UV 

dose 

WATER UVT 

Higher UV 
transmittance 

yields higher UV 
dose per given 

kW consumption 

UV system design 

The design and 
built of the UV 

system 
determines how 
effective the UV 
light is used in 

the disinfection 
chamber 
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Inactivation of pathogens: Atlantium’s Medium Pressure UV 

Determining the required UV dose  
 

 Required UV dose is determined according to the defined target 
microorganism/s.  

 

 Medium pressure lamps exhibit clear advantage over low pressure 
lamps in terms of: 

 Required UV dose for inactivation (less UV dose is needed to 
achieve same log reduction) 

 Bacteria re-generation: with MP lamps little or no 
regeneration was observed. 

 

 The table on the left lists some of the tested microorganisms with the 
respective log reduction achieved by the Atlantium medium pressure 
UV lamps.  

 

Log 
Inactivation 

Pathogen 

>3 (LP)  
>4 (MP) 

Nocardia 
Crassostreae 

>6 OsHv-1 

>6 
V. 

aesturianus  

>6 V. splendidus 

>6 V. harveyi 

>6 V. tapetis 
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Inactivation of pathogens: HOD application in IRTA 

Water treatments to prevent spread of pathogen and active mollusc stages (gametes and 
spat) including in shellfish depuration plants (SDP) 

IRTA 
 

 After meeting with representatives from Antlantium lead to the 
installation of the HOD system, the device is now ready for 
performing experimental trials on depuration facility to evaluate 
such facilities contributions to kinetics of spread of OsHV, and 
amelioration of same using HOD systems. 

 

 Local water quality parameters for UV transmission were evaluated 
and found to be well within operational guidelines for proper 
functioning of the HOD system 
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Inactivation of pathogens: HOD application in Ifremer 

Water treatments to prevent spread of pathogen and active mollusc stages (gametes and 
spat) including in shellfish depuration plants (SDP) 

Ifremer Bouin 
 

 HOD system was tested to inactivate Crassostrea gigas 
gametes and larvae, V. aestuarianus pathogen and 
microalgae. 

 Experimental conditions could only allow the use of high 
UV doses (>300 mJ/cm2) leading to the death of larvae 
(200 µm) and gametes 

 UV doses between 40 and 100 mJ/cm2 are sufficient to 
obtain a 6 log inactivation of pathogens (including OsHV-1) 
and microalgae 

 Additionals experiments are planned to determine the 
minimal UV dose required to inactivate all the targets cells 
in real conditions of treatment 

 

V. Aestuarianus analysis 
on a specific culture 

media 

Analysis of treated 
water with HOD 

Before HOD … 

… after HOD 
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Conclusions 

• Study of pathogen diversity, distribution and life cycles: 

• development of better diagnostic tools 

• Better understanding of disease processes / markers of disease   

• More accurate / rapid diagnosis 

 

• Biosensors provide the potential for early warning systems  

• Allowing producers time to respond to threat 

 

• Development of effective UV water treatment systems against known pathogens 
under “real” conditions 

• More effective prevention of disease entry into controlled systems 

• Reduce the likelihood of dissemination of pathogens to ongrowing sites 
and increase the efficiency of shellfish depuration plants 

• Allow for the establishment of disease free hatcheries in infected 
compartments 
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