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Success Story: Fluorescence Microscopy

Issue:	 How	to	image	multiple	(up	to	6)	mRNA	targets	simultaneously	in	the	same	tissue	section.

Solution:	 Utilize	the	Nuance™	multispectral	imaging	system	to	unmix	multiple	fluorophores	from	the	strong	autofluorescence	
found	in	paraffin-embedded	sections.

Gene and protein mapping 
using microarray analysis 
has been used to identify 
many useful gene or protein 
signatures for predicting 
outcome of cancers.

However, little of this to 
date has been translated into clinically effective diagnostic 
tools because these microarrays require high-quality, fresh-
frozen tissue samples. Utilizing more commonly available 
formalin-fixed, paraffin-embedded tissues (FFPE) would help 
to facilitate their utility. Moreover, the imaging of these in situ 
hybridization (ISH) or antibody distributions in tissues can 
provide architectural and morophologic information which is 
not present in the homogenized microarray analyses.

Drs. Richard Byers (University of Manchester) and Massimo 
Loda (Dana Farber Cancer Institute) et als. implemented 
a methodology which combined ISH labeling of multiple 
mRNA targets in samples with acute leukemia and follicular 
lymphoma using quantum dots (qdot).

The Nuance system was used to 
separate the qdot signals from each 
other and from the strong, ubiquitous 
autofluorescence signal usually found 
in FFPE samples. In this manner clear, 
strong ISH signals could be seen, even 
when co-localized with each other or 
with autofluorescence.

Without the use of a Nuance system 
for imaging, it is unlikely that this 
project would have been successful. 
Not only does Nuance enable the 
imaging of multiple fluorophores even 
when co-localized, it dramatically 

increases the sensitivity of measurement of fluorescent signals 
which are mixed with autofluorescence, enabling what would 
otherwise be weak signals to be confidently quantitated.
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Figure	1:	Nuance	imaging	
system	shown	on	an	upright	
microscope.	Nuance	
systems	are	compatible	any	
standard	C-mount.

Figure	2:	Spectral	analysis	of	quantum	dot-based	in	situ	hybridization	to	resolve	
signal	against	tissue	autofluorescence	in	routinely	processed	human	clinical	
tissue.	i:	H&E-stained	human	glioma	is	marked	by	the	asterisk,	and	the	arrow	
points	to	the	tumor	normal	brain	interface.	All	tissue	was	routinely	formalin	
fixed,	paraffin	embedded,	and	imaged	at	×20	magnification.	ii:	Raw	color	
image	of	a	human	glioma	with	adjacent	normal	cerebral	tissue,	hybridized	
with	a	5	‘thiol-labeled	antisense	ASCL1	oligonucleotide	probe/amine-coated	
580-nm	QD	conjugate,	showing	poor	signal	resolution	due	to	high	green	
autofluorescence	of	brain	tissue.	iii	and	iv:	Pseudocolorized	images	following	
spectral	analysis	of	image	in	ii	showing	signal	for	ASCL1	(iii)	and	NKX2-2	(iv)	in	
red	and	tissue	autofluorescence	in	green,	demonstrating	ability	of	the	Nuance	
system	to	resolve	hybridization	signal	against	high	levels	of	inherent	tissue	
autofluorescence.
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About CRi
Cambridge	Research	&	Instrumentation,	Inc	(CRi)	is	a	Boston-
based	biomedical	imaging	company	dedicated	to	providing	
comprehensive	solutions	that	enable	our	customers	to	produce	
breakthroughs	in	research	and	medical	care.	CRi	technology	
helps	extract	new	disease-specific	information	from	biological	
and	clinical	samples	in	the	physiological,	morphological,	and	
biochemical	context	of	intact	tissues	and	organisms.	With	over	
80	patents	pending	and	issued,	CRi’s	award-winning	innovations	
are	being	utilized	around	the	world.
www.cri-inc.com


