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Climate change is a big issue in the world: see average water 
temperature in Mediterranean sea
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28°C = 1,5°C more than 2023



The most important disease: VER-VNN

•  Viral Encephalopathy and Retinopathy (VER) 
syn. Viral Nervous Necrosis (VNN) is a severe 
neuropathological disease caused by RNA 
viruses of genus Betanodavirus (Fam. 
Nodaviridae).

• It was detected from the first time in late ’80 but 
rapidly spread worldwide

• Due to its broad host range, extended 
geographic diffusion and economic impact VNN 
is included among the most significant viral 
pathogens of finfish 
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Chen et al., 2015

CRYSTAL STRUCTURE OF GNNV-LP

Surface organization Central cavity

GENOMIC ORGANIZATION

Segmented +ssRNA 
CAP at the 5’-end 

RNA1 (3.1 Kb)

RNA3
(0.4 Kb)

RNA2 (1.4 Kb)

✓ RNA1: viral polymerase

✓ RNA3: B2 protein, siRNA inhibitor

✓ RNA2: structural capsid protein 

Aetiological agent 



Classification 
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Disease distribution 
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Host Range 

• At present the host range comprises 160 species belonging to 80 families

and 24 orders

• Perciformes (sea bass, groupers, drums, mullets, sea bream)

• Pleuronectiformes (turbot, sole, flounders)

• Gadiformes (cod)

• Invertebrates, comprising bivalve molluscs,

have also been found positive
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Criteria for listing aquatic animal diseases/1

AQUATIC ANIMAL HEALTH CODE (CHAPTER 1.2.) 

• International spread of the pathogen is likely

AND

• A precise case definition is available and a reliable means of detection and diagnosis exists

AND

• At least one country may demonstrate country or zone freedom from the disease in susceptible aquatic animals

AND

• Natural transmission to humans has been proven, and human infection is associated with severe consequences

OR

• The disease has been shown to affect the health of cultured aquatic animals at the level of a country or 
a zone resulting in significant consequences e.g. production losses, morbidity or mortality at a zone or country 
level.

OR

• The disease has been shown to, or scientific evidence indicates that it would affect the health of wild aquatic 
animals resulting in significant consequences e.g. morbidity or mortality at a population level, reduced 
productivity or ecological impacts.
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Criteria for listing aquatic animal diseases/2

• Viral Encephalopathy and Retinopathy is NOT an WOAH listed disease (Chapter  
1.3) 

• There was a dedicated chapter in the Manual of Diagnostic Tests for Aquatic 
Animals, but it has been widrawed in June 2022

• There is still a WOAH Reference Centre in Italy
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Diagnostic methods available at IZSVe 

Accredited

• Viral isolation on cell culture (SNN-1 and E-11)  

Validated 

• Real time RT-PCR for RNA1 and RNA2 detection

• Quantitative RT-PCR 

• Sequencing with phylogenetic analysis 

• Direct immunofluorescence 

• Serum-neutralization

• Histology 

• Immunohistochemistry

• ELISA

• TEM
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Production and provision of reagents

• SNN-1, E-11, GF-1 cell cultures

• Inactivated RT-PCR positive controls for different VER genotypes

• Standard positive and negative serum for ELISA  (European sea bass only) 

• Hyperimmune positive sera from rabbit for SN, ELISA, IHC

• Reference viral strain of all known genotypes

• > 300 field viruses

11



International Proficiecy Test 

• Organized every other year since 2016

• Targeted to molecolar methods only (RT-PCR; rRT-PCR; genotyping) 

• 25 participants from 17 countries in the last edition 

• Next edition planned for 2024
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Scientific publications 
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Scientific publications 
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Training 
• WOAH Twinning program with Tunisia 2017-

2018

• International collaboration project AQUAE 
STRENGHT: Strengthening capacity on aquatic 
animal health and epidemiological surveillance

• Remote collaboration with several countries 
(Malaysia, Spain, France, Croatia, Greece, etc.)

• Twinning project with Jeddah KSA laboratory 
(agreement signed and ready to start)

• Twinning project with Central Animal 
Laboratory in Oman....coming soon
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The importance of bacterial diseases

“bacterial pathogens cause major losses to aquaculture, 
comprising around 34% of total diseases”
Soibam Khogen Singh, Maibam Malemngamba Meitei, Tanmoy Gon Choudhary, Ngasotter Soibam, 
Pradyut Biswas, Gusheinzed Waikhom,(2022) Chapter 15 - Bacterial diseases in cultured fishes: an 
update of advances in control measures, Bacterial Fish Diseases,Academic Press,

Sometimes more than 40 %.....billions of dollars $ are lost

16



Main bacterial diseases in the world
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Typing of bacterial pathogens is availble in IZSVe 

BIOCHEMICAL 
singular test  
micromethods (Biologin, API System, Vitek)

SEROLOGICAL 
Slide agglutination test
ELISA
Immuno fluorescence - IF/Immuno Histochemistry - IHC

PROTEIC PROFILE
                               MALDITOF - Matrix assisted laser desorption/ionization time of flight 

MOLECULAR BIOLOGY
PCR, Real Time PCR, RPLF, MLST, ecc.



Miniaturized methods: strip/kits with different tests

Commercial kits including different tests (aminoacids, carbohydrate, protein,
etc). After 24-48 hrs of incubation checking the different colour of each single
well you can obtain a key code corresponding to a single strain species. If the
result is over 98 % the identification is very good, if lower you need to perform
additional tests. Be aware that not all the fish pathogens can be identified
correctly…you usually need more additional tests.



Antimicrobial susceptibility test – agar diffusion (Kirby Bauer)

Susceptible

Resistant



E-test (different concentration)



Minimal Inhibitory Concentration (M.I.C.)

❖ 3-4  colonies in 5 mL physiological solution (final concentration = 0,5 McFarland scale)

❖100 µL in special broth (CAMHB)

❖100 µL of suspension in each well (commercial 96 microplates are available)

❖Overnight incubation at 22°C

Check the wells after overnight incubation 0,5 McFarland

3-4 colonies of isolated colonies

Inoclum in 96 wells microplates

Blood agar pure culture



E.L.I.S.A. 
(Enzyme Linked Immuno Sorbent Assay) 

to detect pathogens or antibodies 



ELISA test results
+ + +- - -



Immunofluorescence



Immuno histochemistry – IHC (with histological sections)



Protein fingerprint: Matrix assisted laser desorption/ionization time of flight (MALDITOF)
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Molecular biology (genotyping).....still in progress

• PCR classical (e.g rRNA 16 S)

• Nested PCR

• Real time PCR

• Random Amplification Polymorphic DNA (RAPD)

• Pulsed Field Gel Electrophoresis (PFGE)

• Multi Locus Sequencing Typing (MLST)

• Whole Genome Sequencing (WGS)

• Next Generation Sequencing (NGS)
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Autogenous vaccines are also produced by IZSVe

• The autogenous vaccine is a veterinary immunological 
drug prepared with pathogens and / or antigens isolated 
from subjects affected by infectious form dominant in a 
particular farm and used for the treatment of the same 
farm animals or the animals of the same country if the 
DVM believe it appropriate for evident epidemiological 
reasons  (DIRECTIVE 2001/82/EC . Article 3. 2: Inactivated 
immunological veterinary medicinal products …)
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       Production
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Controls on the final  product

• Inactivation (growth media)

• Sterility (growth media)

• Toxicity (mouse, guinea pigs, fish)
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Why we use inactivated autogenous  vaccines?

 absence of residual pathogenicity

 absence of recombination and reversion

major stability in the conservation and during the use

withdrawl period close to 0 days
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Main disadvantages of inactivated 
autogenous vaccines

usually require adjuvant to obtain the maximum 
immune response (mineral oil with side effects)

primarily stimulate humoral immunity

 require frequent dosing (booster effect)
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Data collection and management of :

• fish, shellfish and crustacean facilities (management of regional and national farm 
database) including geographycal information

• data erasing from IZSVE laboratory information system concerning fish monitoring 
plans and data related to microbiological

• parameters, biotoxins, toxic phytoplancton and heavy metals in bivalves harvesting 
areas

Data validation and analysis

• Descriptive analysis: ongoing monitoring activities
• Epidemiological situation and study of risk factors associated to relevant diseases
Disease outbreak management 
• Epidemiology investigation

• Tracing of movements

Aquacolture epidemiology unit….born in 2014



Data management

• Data arising from laboratories made available  for their interpretation, merging 
with epidemiological information in order to report the evolution of the situation 
at local level

• Integrate all the data available troughs an efficient Management Information 
System, in order to use them for planning actions

• Coordination of activities between LCVA, Laboratory and Epidemiology Unit 

LaboratoryField activity
... mondiale del computer

WEB-GIS

http://www.bing.com/images/search?q=computer#focal=b33837ffb69971d847fb6c4bedbc01b6&furl=http://www.ecodimilano.com/data/ecodimilano/computer.gif


Web-based GIS managemet information system of 

fish facilities



Web-based GIS managemet information system of 

shellfish facilities



• Seafood microbiological control according to new food hygiene 

legislation

• Monitoring on microbiological parameters, biotoxins and toxic 

phytoplancton in bivalves harvesting areas

• Shelf life evaluation of different fisheries products

• Fish species identification (biotec. methods) to avoid sanitary and 

commercial frauds

• Chemicals control: drugs, additives, heavy metals, histamine

Last but not least: Seafood control



O. vulgaris

altri  Octopus

(O. cyanea)

(O. membranaceus)

(O. maya)

(O.  aegina)

(O. vulgaris)



IZSVe Ittiobase
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ZONE: A contiguous hydrological system with a distinct health status with respect to a specific 
disease that forms an area that including:

• (i) one or more water catchment(s) from the source to the estuary or lake;

• (ii) part of a water catchment from the source to a barrier;

• (iii) part of a coastal area with a precise geographical delimitation;

• (iv) an estuary with a precise geographical delimitation;

Zone for aquatic animals 



Water catchment from the source to the estuary Part of a water catchment from the source to a 
barrier;

Some examples of zones



Examples of zones

EstuaryPart of a costal area 



A Compartment for aquatic animals is:

An aquatic animal sub-population

• Contained in one or more aquaculture establishments

• Common biosecurity management system

• Distinct health status for specific disease(s)

• Subject to appropriate disease control and biosecurity measures

Independent of the health status of surrounding waters

Compartment for aquaculture animals

• Water must originate directly from a well/borehole/spring or has been treated through a water treatment plant
• If water originates from outside the establishment, the water shall be supplied directly and be channeled to the establishment
• Natural or artificial barriers that prevent aquatic animals from entering from the surrounding natural waters must be present
• The compartment must be protected against flooding and infiltration of water from surrounding natural waters (Article 79)
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