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Objectives within DIVERSIFY project 

Identification	of	immune	markers	
Mucus	as	a	defense	barrier	
Diet	as	a	regulator	of	mucosal	defense	against	parasites	
Epitheliocystis	and	diagnostic	tools	
Rearing	protocol	against	monogeneans	
Major	bacterial	and	viral	diseases	(+	susceptibility	of	the	species	to	
know	
	



Immune system and immunomodulation 

Prevention	vs	treatment	
Innate	immune	system	(first	line	of	defense)	
Adaptive	immune	system	(antibodies)	
Knowledge	of	the	function	of	the	immune	system	
Specifics	of	greater	amberjack	
Work	undertaken	by	University	of	Aberdeen	and	FCPCT	



Immune markers 

IL-1β,	IL-8,	IL10,	IL-17A/F,	IL-17D,	IL-22,	TNFa,	Mx,	IFN1,	IFNγ,	iNOS,	
IgM,	IgT,	RAG2		
Housekeeping	genes	EF-1a,	β-Actin		
Antimicrobial	peptides	Piscidin,	Defencin	and	Hepcidin	



Testing innate immune response 

Focus	on	fish	mucus	
Effect	of	stress	on	innate	immune	response	as	expressed	in	mucus	
Differences	in	response	to	various	stressors	(handling,	crowding	stress)	
Full	repertoire	of	antimicrobial	defenses	
Great	potential	for	interventions	through	immunostimulants	and	
additives	



Epitheliocystis 

Infectious	disease	affecting	a	wide	range	of	wild	and	cultured	fish	
Global	distribution	
First	observed	in	1920		
Described	and	named	in	1969	
Caused	by	intracellular	pathogens	(Chlamydia?)	
Inclusions	in	gill	and	skin	epithelium	of	the	fish	
Despite	efforts,	no	epitheliocystis-related	agent	has	been	isolated	in	
culture	until	today	
	



Epitheliocystis and HCMR 

100%	mortality	in	greater	amberjack	(Seriola	dumerili)	larvae	
80%	mortality	in	common	dentex	(Dentex	dentex)	larvae	
>50%	mortality	in	sharpsnout	seabream	(Diplodus	puntazzo)	
	
	
In	some	cases	100%	mortality	overnight		
	







Epitheliocystis 





Novel findings regarding epitheliocystis 

Caused	by	various	unrelated	bacteria	
Ca.	Endozoicomonas	cretensis	
Ca.	Ichthyocystis	sparus	
Ca.	Ichthyocystis	hellenicum	
…and	various	Chlamydia	
In	most	of	the	times	more	than	one	species	co-infect	the	same	fish	
(same	filament)	







Toolbox for proper diagnosis 

• PCR	
• qPCR	
• histology	
•  Fluorescence	In	Situ	Hybridization	(FISH)	
•  Electron	Microscopy	
• μCT	

Prof.	Lloyd	Vaughan	
University	of	Zurich	
Functional	Genomic	Centre	
HCMR	
	



Epitheliocystis in greater amberjack in Greece 
is caused by a novel Ichthyocystis species 





Epitheliocystis in greater amberjack 

At	early	larval	stages	can	be	lethal	
Transition	from	hatchery	to	sea-cages	(first	months)	
Mortality	is	generally	low	and	lesions	resolve	without	treatment	quite	
fast	
However,	epitheliocystis	does	not	come	alone	!!!	
Mortalities	can	be	high	when	gills	are	also	infected	by	Zeuxapta	
seriolae	
	



Vibriosis caused by Vibrio harveyi 

Bacterial	infection	
Proper	identification	is	rather	difficult	
Needs	high	resolution	molecular	methods	(MLST)	
Outbreaks	with	changes	in	temperature	(spring,	autumn)	
High	mortality	(>40%)	
Difficult	to	treat	
Antibiotic	resistance	
Doxycycline	is	the	only	effective	antibiotic	
Lack	of	vaccine	(Spain?)	



Vibrio harveyi 



Zeuxapta seriolae 

Monogenean	parasite	
Infects	the	gills	
Causes	anemia	
High	mortalities	(~100%)	
The	most	important	pathogen	of	greater	amberjack	



Life cycle 





Generation	times	
Egg	hatching	times:	
13oC:	21d	
18oC:	10d	
21oC:	7d	
From	hatching	to	maturity:	
13oC:	45d	
18oC:	36d	
21oC:	21d	
	
	







Treatment 

Formalin	ineffective	even	at	very	high	doses	
Hydrogen	peroxide	extremely	effective	
75	-	100	ppm	for	20-30	min	
Toxic	to	fish	at	higher	temperature	
It	kills	adults	and	juvenile	parasites	but	not	eggs	
It	needs	a	second	(and	third)	treatment	
Praziquantel	in	feed	(and	as	a	bath)		
Recurrent	infections	throughout	the	year	



Nikos Papandroulakis question from the morning session: 

	
	
	
Will	greater	amberjack	become	the	Med	salmon?	



Integrated Pest Management 

• Applied	in	advanced	countries	
•  Salmon	aquaculture	in	Canada	and	Norway	
•  Sea	lice	
•  Sustainability	
• Use	of	chemicals	
• Protection	of	the	environment	and	the	consumer	
• Protection	of	the	wild	stocks	















Integrated Pest Management 

• Collective	decision		
• Regulatory	authorities	
• Veterinary	authorities	
• Research	centers	
•  The	most	important	future	direction	for	sustainability	



Thank you very much 


