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Abstract	(10	lines)	
	

Breathing	is	a	continuous	oscillatory	activity,	driven	by	a	complex	neuronal	network	deep	in	the	brain.	Core	
to	 this	network	are	 intermingled	neuronal	microcircuits	 that	generate	 the	 respiratory	 rhythm,	yet	we	still	
lack	 fundamental	 understanding	 about	how	 it	works	 in	 adults	 in	 vivo.	Our	 aim	 is	 to	 image	 the	activity	of	
these	 microcircuits	 with	 cellular	 resolution,	 to	 identify	 activity	 patterns	 that	 could	 underlie	 respiratory	
rhythm	 generation.	 Yet,	 the	 depth	 of	 these	 neurons	 prevents	 the	 use	 of	 conventional	 high	 resolution	
imaging	techniques.	We	recently	developed	a	flexible	lensless	endoscope	that	is	compatible	with	non-linear	
imaging,	 therefore	 enabling	 2-photon	 imaging	 deep	 in	 the	 brain	 of	 freely	 behaving	 animals.	We	 are	 also	
developing	a	photoacoustic	imaging	setup,	to	image	non-invasively	in	deep	soft	tissue,	which	will	be	tested	
in	 parallel.	 Using	 both	 systems,	 we	 will	 image	 the	 neurons	 of	 different	 respiratory	 rhythm	 generating	
microcircuits,	based	on	their	neurochemical	phenotype	and	their	projection	patterns.		
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Objectives	(5	lines)	
	
Our	 objective	 is	 to	 image	 with	 cellular	 resolution	 neuronal	 microcircuits	 involved	 in	 respiratory	 rhythm	
generation	 in	 freely	 moving	 animals.	 The	 successful	 applicant	 will	 (i)	 perform	 stereotaxic	 injections	 of	
viruses	for	expression	of	calcium	indicators	in	respiratory	neuronal	groups	in	adult	mice	and	rats,	(ii)	implant	
the	lensless	endoscope	(for	2-photon	imaging)	or	the	Fabry-Perot	polymer	film	(for	photoacoustic	imaging),	
and	(iii)	image	neuronal	activity	simultaneously	with	recordings	of	respiratory	activity.	
	
	
Expected	profile	(5	lines)	
We	 are	 looking	 for	 a	 highly	 motivated	 candidate	 with	 a	 PhD	 in	 neuroscience,	 biophysics,	 or	 similar.	
Independence	 and	 a	 strong	 interest	 in	 technological	 development	 are	 essential.	 Previous	 experience	 in	
rodent	 surgery,	 electrophysiology,	 signal	 processing	 and	 programming	 are	 required.	 Previous	 experience	
with	 stereotaxic	 injection	 of	 viruses,	 calcium	 imaging,	 optogenetics,	 and	 working	 in	 the	 field	 of	 central	
respiratory	control	would	be	a	plus	but	is	not	compulsory.		
	
	
Is	this	project	the	continuation	of	an	existing	project	or	an	entirely	new	one?		
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In	the	case	of	an	existing	project,	please	explain	the	links	between	the	two	projects	(5	lines)	
	
It	is	not	the	continuation	of	an	existing	project.	
	
	
2	to	5	references	related	to	the	project	
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