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Context	
•  Brest	DEB	node	

12	permanent	researchers	
	
•  Laboratory	of		

environmental	marine	sciences	
	

•  2009:	First	DEB	practical	course	and	first	DEB	Symposium	
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MEMS	Workshop	(Sept.	2016)	

Combining	Modelling	and	Experimental	approaches	for	Marine	
organisms	under	Stress	
	
Brest,	3	days,	40	participants	



An	example	of	the	contributions	of	the	DEB	modeling	approach	in	
the	interpretation	of	a	bivalve	experiment	

-  DEB	modeling	suggested	shift	of	energy	allocation	towards	organism	maintenance	
(elevated	maintenance	costs)	and	structural	growth	at	the	expense	of	reproduction.	
Endocrine	disruptor-like	effects	suggested	by	DEB	outputs	explaining	the	main	effect	
observed	on	gamete	quality	(in	agreement	by	perturbations	in	transcriptomic	profiles)	

		
-  Significant	impacts	on	offspring	were	observed	BUT	absence	of	energetic	data	on	

oocytes	did	not	allowed	DEB	modeling	on	oyster	larval	development	avoiding	testing	if	
energetic	status	of	oocytes	were	at	the	origin	of	the	20%	reduction	of	growth	larvae	
issues	from	exposed	progenitors	compared	to	control	



1/	Design	of	experiments	jointly	experimentalists	and	modellers	
	
-Testing	hypotheses	
	
	
-Defining	the	best	experimental	procedures	
	
	
-Defining	the	best	sampling	times	
	
	
-Defining	the	best	measurements/proxies		
	
(e.g.	anticipate	samples	and	energy	measurements	in	oocytes	would	permit	to	test	
if	energetic	status	of	oocytes	were	at	the	origin	of	the	20%	reduction	of	growth	
larvae	issues	from	progenitors	exposed	to	microplastics	compared	to	controls)	
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2/	Integration	of	biochemical	and	molecular	data	(Scale	transfer)	
How?	Quantitative	or	qualitative	information?	
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2/	Integration	of	biochemical	and	molecular	data	(Scale	transfer)	
	
	

1/	Design	of	experiments	jointly	experimentalists	and	modellers	
	

3/	DEB	modeling	of	the	complete	life	cycle	that	include	
transgenerational	impacts	of	stressors	(acidification,	microplastics…)			
permitting	future	scenarios	to	support	decision	makers	
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Workshop	objectives	
•  From	a	modelling	point	of	view:		

–  Learn	how	to	include	the	effects	of	(chemical,	physical,	biological)	
stressors	into	a	DEB	model	

–  Get	hands-on	experience	with	two	software	packages	that	include	
different	Physiological	Modes	of	Action	and	their	effects	at	the	
population	level:	DEBecotox	with	R	(still	under	development),		
DEB-IBM	with	Netlogo	

•  From	an	experimental	point	of	view:		

–  Past	experiments:	Discuss	if	and	how	my	data	could	be	used	within	a	
DEB	framework?		

–  Future	experiments:	Discuss	how	new	protocols	could	include	a	
modelling	task	early	on	in	the	project	(rather	than	at	the	end)	

	



Morning	program	
•  Gonçalo	Marques	(IST,	Portugal):	Introduction	to	DEB	theory	

in	ecotoxicology	(assumptions,	processes,	state	variables	and	
parameters)		

•  Jonathan	Flye-Sainte-Marie	(UBO,	France):	Impacts	of	
environmental	stressors	on	organisms:	Combining	an	
experimental	and	a	modelling	approach	

•  Tin	Klanjscek	(IRB,	Croatia	and	UCSB,	USA):	Don't	let	theory	
ruin	perfectly	good	data	

•  General	discussion	–	Moderator:	Starrlight	Augustine	
(Akvaplan-niva,	Norway)	



Afternoon	program	
•  Group	1	(Group	2	will	do	the	other	way	around)	

•  Gonçalo	Marques	(IST,	Portugal):	Exploring	the	impacts	
	on	individuals	of	several	physiological	modes	of	action	of	
toxicants	using	R	à	Amphitheater	

•  (Me	presenting	an	exercise	from)	Roger	Nisbet	(UCSB,	USA):	
Exploring	the	impacts	on	populations	of	several	physiological	
modes	of	action	of	toxicants	using	Netlogo	à	TD	Iroise	


