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MouSensor:		
A	pla6orm	to	decode	the	sense	of	smell	
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Olfactory	Neuron																			

InserPon	of	reporter	genes	using	an	IRES	



A	few	neurons	lead	to	small	glomeruli	
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Is	it	in	the	number	of	OR	genes	or	OR	neurons?	

Niimura	et.	al.,	Genome	Res.	2015	Jun;	25(6):	926	(Touhara	Lab).		

Does	the	different	types	
of	ORs	dictate	an	animal	
having	super-sniffing	
abiliXes?	

Does	the	number	ORs	
dictate	an	animal	having	
super-sniffing	abiliXes?	



Ligand	Binding	

G-protein	coupled	receptor	signaling	upon	odor	acPvaPon	
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A	problem	in	need	of	a	soluPon	

In	vivo	

In	vitro	

Why	doesn’t	this	
work?	

Main	Strategy	to	
study	the	funcPon	of	
Odorant	Receptors	
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The	Odoromics	Company	



“	To	organize	the	world’s	informaPon	and	
make	it	universally	accessible	and	useful.”	

Opportunity	

§  1998	

“To	establish	the	first-ever		
digital	database	of	smell.”	§  2018	

The	Digital	RevoluPon	



Array	of	odor	sensors	
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MouSensor	Plakorm	
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Transgenic vector
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OR	CDS	=	M71	(4�M71Cα)	
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Gene choice enhancer: ACATAACTTTT GTCT	

M71 OR Locus

nx21	

D’Hulst	et	al.,	2016,	Cell	Reports	

		

ü  Molecular	Analysis	
ü  FuncXonal	Analysis		

§  In	vivo	imaging	
§  Behavior	

		



MouSensors	as	bioreactors	for	the	producPon		
of	funcPonal	odor	sensors	

MouSensor	
~500K—1M	neurons	

express	OR	X	

Normal	mouse		
10,000	neurons	
express	OR	X/Y	

Transgenic	Approach	

OR	X	

OR	Y	

technology	

Source:	Superman	

InvenXon	



Technology	

B.	5x21-M71	 MOUSE	

Green	cells	is	typical	amount.	Red	cells	is	the	MouSensor	transgene	



MouSensor	Technology	
D’Hulst	et	al.,	2016	

VersaPle	Plakorm		

D’Hulst	et	al.,	2016	

Human	ORs	can	be	
expressed	
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Can	be	the	enPre		
epithelium	



Behavior	

B.	5x21-M71	 MOUSE	

D’Hulst	et	al.,	2016,	Cell	Reports	

Increase	probability	

3-5%	

5x21-M71:	
~500,000	OSNs	
express	M71	

5x21-OR1A1:		
~1.3	million	OSNs	
express	OR1A1	

C.	5x21-OR1A1	

Express	human	ORs	
HUMAN	

13%	

0.3	Log	decrease	in	detecPon	threshold	

2	Log	decrease	in	detecPon	threshold	



Vision	

In	vivo	

Bio-extracts	

Ex	vivo	

MouSensor	

MouSensor	technology	

In	vitro	

Odorant	receptors	

Use	pla6orm	to:	

1)	Decode	human	sense	of	smell	

2)	Odors	as	a	baisis	of	diagnosing	disease	
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