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From histopathology to molecular tools

Histology provides informations about the 
detection of a wide range of pathogens
specially protozoan parasites associated to 
mortalities or lesions associated to the 
interaction of the pathogen with the 
molluscs immune system. 
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A process started
more than 20 
years ago

From histopathology to molecular tools
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From histopathology to molecular tools

From: Aranguren R., Figueras A., Moving from 
Histopathology to Molecular Tools in the Diagnosis of 
Molluscs Diseases of Concern under EU Legislation. Frontiers
in Physiology 2016 
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Genomics tools

Advances in the development of molecular tools with the use of 

new-generation sequencing technologies (NGS) and their ability 

to produce large volumes of data allow to increase the 

knowledge of novel pathogens.
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Not a single pathogen

• Rapid improvements in the technology used
to assess microbial communities have led to 
an expansion of the breadth and scope of 
microbial pathogen research over the past
20 years.

• The rapid increase in microbiome research, 
spurred by next generation amplicon
sequencing, has allowed researchers to 
characterize the microbial communities of 
organisms and environments which were
previously poorly understood.
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Not a single pathogen

Pierce & Ward, 2018
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Not a single pathogen: microbial community analysis

VIVALDI: WP1 Subtask 1.2.1

Bivalve patho-biome will be investigated in selected contrasting samples of oysters and
mussels from the key sites indicated above and in clams, cockles and scallops from
additional relevant sites. Pathobiome analysis will be extended, when possible, to larvae
and/or juveniles. Bacterial and microeukaryote parasite diversity and load in bivalves
will be estimated using metagenetics and lineage-specific PCR. Complementary, bivalve
“vibriome” will be evaluated in oysters by high throughput sequencing analyses (e.g.
whole metagenome/targeted DNA sequencing). .....

Diseased and non-diseased samples will be stored until the most interesting/relevant
samples can be analysed for patho-biome investigation. .....
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Not a single pathogen: microbial community analysis

The microbial 
communities of 
suspension-
feeding bivalves
include both 
resident and 
transient 
microbiota.

Pierce & Ward, 2018



Titre du Power point

Polymicrobial diseases defined as pathologic manifestations induced by the 
presence of multiple microorganisms affecting the host are held responsible for 
infections of marine animals suffering mass mortality episodes such as those
repeatedly affecting the Pacific oyster (Crassostrea gigas) in European shellfish
farms.

WS: CO-INFECTION 

AND MULTIPLE 

STRESSORS

D. Bass: pathobiome
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Not a single pathogen: microbial community analysis

We started 4 years ago setting up and comparing protocols:

300 bp

• DNA extraction

• 16S region to amplify

• Database to adopt
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Not a single pathogen: microbial community analysis

Very first encouraging results
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One hundred one contrasting C. gigas
samples were selected in the Ebro Delta 
(n=50), Dungarvan bay (n=40) and the Bay
of Brest (n=11) for microbiota analysis

A total of 525 C. gigas samples collected from 2016 to 2017 in three European 

sites, i.e., Ebro delta, Dungarvan Bay and Bay of Brest were screened for the 

presence of OsHV‐1 and V. aestuarianus using quantitative real‐Time PCR
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About 15M 
reads
80k 
reads/sample
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Classes of Gamma 
and 
Alphaproteobacteria
accounting on 
average for 28% and 
15% of the total
bacterial diversity
followed by
Epsilonproteobacteri
a (11%), Mollicutes
(10%) and 
Flavobacteria (9%)
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Comparative analysis of healthy vs infected C. 

gigas samples clearly showed

that infected oysters displayed signs of 

community structure disruption and

were characterized by a low diversity and 

proliferation of few bacterial taxa.
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• PROS:
• Hypothesis-free, or unbiased, testing
• Discovery of new or unexpected

organisms
• Potential for quantitation
• Ability to detect any portion of 

genome

Metagenomic next-generation sequencing (mNGS) for pan-pathogen detection

• CONS:
• Must also sequence host

background
• Expensive
• Time consuming
• Not all genomes are available
• Prone to contamination
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Target Enrichment
next generation 
sequencing for the 
analysis of the 
Bivalve Pathobiota
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Results from target enrichment NGS

analysis investigating C. gigas pathobiota

in contrasting samples infected or not

infected (control) by the bacteria V.

aestuarianus. Or Ostreid herpesvirus 1

(OshV1). Relative abundance is

calculated from the number of reads

specifically mapping on target sequences

and expressed as percentage
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