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Scientific	context	and	objectives	
Radiolaria	 are	 holoplanktonic	 amoeboid	 protists	 belonging	 to	 the	 Rhizaria	 eukaryotic	 lineage.	

They	 are	 active	 predators	 feeding	 on	 a	 large	 variety	 of	 preys,	 from	 bacteria	 up	 to	 mollusc	 larvae	
contributing	 significantly	 to	 trophic	 webs	 dynamics.	 A	 number	 of	 radiolarian	 species	 can	 also	 host	
photosynthetic	algal	symbionts	contributing	indirectly	to	the	primary	production	in	oligotrophic	surface	
waters	and	greatly	influencing	their	distributions	patterns,	being	in	surface	tropical	waters	the	greatest	
diversity	and	abundance	values.	While	benthic	photosymbiosis	(e.g.	coral	reef)	has	been	deeply	studied,	
little	 is	known	about	planktonic	photosymbiosis.	The	microalgae	belonging	to	 the	dinoflagellate	genus	
Symbiodinium	are	largely	widespread	in	benthos,	however	the	situation	seems	different	in	the	plankton	
with	a	larger	variety	of	species	involved	(e.g.	Brandtodinium	n.,	Gymnodinium	r.,	Phaeocystis	sp.)	based	
on	both	culture	isolation	attempts	and	molecular	diversity	surveys.	Studying	the	molecular	diversity	and	
co-evolutionary	 patterns	 of	 the	 partners	 involved	 in	 such	 symbiotic	 interactions	 demonstrated	 to	 be	
crucial	to	understand	their	ecological	impact	and	the	evolution	across	geological	time	frames.	

In	 this	context,	the	main	objective	of	 the	research	proposed	 is	 to	 investigate	 the	extent	of	 the	
symbiotic	microalgae	diversity	within	two	orders	of	Radiolaria	(Nassellaria	and	Spumellaria).	In	order	
to	 achieve	our	objective	we	will	 (1)	 explore	 the	molecular	diversity	of	 the	 symbionts	 from	a	 range	of	
radiolarian	specimens	(single	cells)	 isolated	from	the	environment	and	from	symbionts	that	have	been	
isolated	 in	 culture	 and	 (2)	 build	 contextualized	molecular	 phylogenies	 to	 compare	 symbiont	 and	host	
diversity,	 in	order	to	evaluate	potential	co-evolutionary	patterns	and/or	identify	driving	environmental	
forces.	

	 The	Master	student	will	benefit	from	the	expertise	and	facilities	available	in	the	plankton	group	
of	 the	 Roscoff	 Biological	 Station.	 The	 Roscoff	 plankton	 group	 currently	 encompass	 16	 researcher	 and	
technical	 staff,	 21	PhD	 student	and	post-doc,	 and	 turns	out	 to	be	one	of	 the	world	 leading	group	 for	
molecular	 ecology	 of	 planktonic	 ecosystems	 (http://www.sb-roscoff.fr/en/adaptation-and-diversity-
marine-environment/research-teams).	 More	 specifically	 for	 its	 research	 internship	 the	 student	 will	
perform	polymerase	chain	reaction	(PCR)	and	DNA	sequencing	of	taxonomic	molecular	marker	(e.g.	16S	
rDNA,	18S	rDNA	genes)	from	samples	already	available	in	a	home	built	database	of	single	cell	specimens	
(http://renkan.sb-roscoff.fr/)	 and	 from	 symbiont	 in	 culture	 in	 the	 RCC	 (http://roscoff-culture-
collection.org/).	 Molecular	 data	 and	 phylogenies	 inferred	 for	 the	 hosts	 of	 the	 studied	 symbiosis	 are	
already	 available.	 We	 anticipate	 that	 the	 outcome	 of	 the	 work	 proposed	 will	 be	 submitted	 for	
publication	in	a	peer-reviewed	scientific	journal.	
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