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Poplar	CLE	and	CEP	families	

Conclusion	

Nutrient	availability	regulates	ECM	
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Ectomycorrhizal	fungi	(ECM)	provide	mineral	nutrient	to	trees	in	exchange	for	organic	carbon.	
Not	to	spend	resources	inefficiently,	trees	should	integrate	nutri*onal	cues	to	regulate	these	symbio*c	associa*ons.		
CLE	and	CEP	Small-Secreted	Pep>des	mediate	the	nutrient	stress	signals	regula>ng	symbiosis	with	nitrogen-fixing	bacteria	in	Legumes.		
	
	
	
	

We	want	to	inves>gate	whether	and	how	trees	nutrient	signals	control	ECM	associa*ons	by:	
	

o  Characterizing	the	effects	of	nutrient	stresses	on	ECM	symbiosis	in	Populus	canescens	associated	to	the	fungus	Laccaria	bicolor	
o  Iden>fying	CLE	and	CEP	members	in	Populus		
o  Assessing	their	role	in	the	transduc>on	of	nutrient	signals	regula>ng	Populus-Laccaria	ECM	by	transcriptomics	and	secretomics.		

• NO3
-	and	Pi	availability	in	soil	affect	their	concentra>ons	in	poplar		

• ECM	symbiosis	is	regulated	by	[NO3
-]	BUT	NOT	by	[Pi]	availability	

• [NO3
-]	availability	represses	ECM	forma>on	

• The	expression	of	some	poplar	CLEs	(*)	is	enhanced	by	low	[NO3
-]	

• 	Some	poplar	CLE	genes	are	upregulated	by	ECM	(				)	

• Some	poplar	CEP	genes	are	upregulated	by	ECM	(				)	
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• Populus	canescens	regulates	its	associa>on	to	Laccaria	bicolor	in	response	to	NO3
-.		

• Poplar	CLEs	transcrip>onally	upregulated	by	N	stresses	and	orthologous	to	legumes	CLEs	media>ng	N	stresses	
signals	could	mediate	the	transduc>on	of	the	signal	repressing	ECM	symbiosis	in	response	to	NO3

-	excess	in	poplar.	
• In	legumes,	pre-exis>ng	nodules	repress	the	forma>on	of	new	nodules,	through	ac>on	of	CLE	pep>des.	The	ECM-
mediated	transcrip>onal	induc>on	of	poplar	CLEs	and	CEPs	suggests	similar	auto-regula>on	of	ECM	symbiosis.	
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