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Why	small	molecules?
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[1]	Mullard,	Nature	Reviews	Drug	Discovery 19,	79-84	(2020)
[2]	Wishard,	D.	et	al.,		T3DB:	the	toxic	exposome database. Nucleic	Acids	Res.	(2015)



Why	small	molecules?

A	small	size	implies…

Easy	antibody-based	recognition	

Easy	access	to	the	cellular	membrane
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The	IRIS	system
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[3] Daaboul,	G.;	Vedula,	R.;	Ahn,	S.;	Lopez,	C.;	Reddington,	A.;	Ozkumur,	E.;	Ünlü,	M.	LED-based	Interferometric Reflectance	Imaging	Sensor	 for	quantitative	dynamic	monitoring	 of	biomolecular
interactions.	Biosens.	Bioelectron.	2011,	26,	2221−2227.



The	IRIS	system
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[3] Daaboul,	G.;	Vedula,	R.;	Ahn,	S.;	Lopez,	C.;	Reddington,	A.;	Ozkumur,	E.;	Ünlü,	M.	LED-based	Interferometric Reflectance	Imaging	Sensor	 for	quantitative	dynamic	monitoring	 of	biomolecular
interactions. Biosens.	Bioelectron.	2011,	26,	2221−2227.



Our	approach:	from	printing	to	quantifying
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Noise	reduction:	time	and	spatial	averaging

AVERAGE



Noise	reduction:	time	and	spatial	averaging



Noise	reduction:	time	and	spatial	averaging

AVERAGE

SNR	=	30 SNR	=	92.5



Proof	of	concept:	biotin	detection	(244	Da)

Time	avg:	100	frames
Spatial	avg:	50	spots
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Fumonisin:	characterization	of	a	corn	toxin

KLH1-10CTx1-10Neg. Neg.

200	μm
440	spots,	20-plex	chip
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Fumonisin:	characterization	of	a	corn	toxin
Antibody kON (M-1s-1) kOFF (10-4s-1) KD(μM)

CT1 15.6	± 2.2 6.82 ± 3.2	 44	± 22
CT2 11.0	± 2.2 8.77 ± 4.4	 80	± 43
CT5 30.8	± 2.7 5.13 ± 1.9	 17 ± 6
CT8 20.0	± 2.1 5.3	± 2.1	 27	± 11
CT10 13.6	± 2.7 3.9	± 3.2	 28	± 24
KLH1 8.2	± 1.5 17.9	± 4.7 219	± 70
KLH2 4.0	± 0.7 15.2 ± 3.3 377	± 103
KLH3 9.3	± 1.1 14.1	± 3.0 151	± 37
KLH4 31.9	± 5.7 21.5	± 5.3 67	± 22
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Conclusions	and	future	work
•The	IRIS	approach	to	small	molecule	characterization	is…

• Highly	sensitive
• Versatile	and	multiplexable
• Label-free

• Sensitivity	can	improve	from	current	1pg/mm2 to	
0.2pg/mm2	 thanks	to	a	novel	camera	sensor
• Bulk	effect	reduction	methods:	further	reduction	of	noise



Conclusions	and	future	work
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