
STORM Sample 
Preparation
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Sample Quality and Image Quality

2

• Bad sample = bad STORM image
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What makes a good STORM sample? 

BAD Good



Influences on Sample Quality
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1.  Probe Choice
Dyes that work for N-STORM

2.  Labeling Strategies
Fixation 
Immunostaining



1.  Probe Choice

• High photon number 

• High Localization Density

• High Photostability

• Laser Power

s= s(PSF)/N1/2

Longer imaging time

The most important considerations are….

Nyquist
resolution
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(localization density)1/D
=



A Small # of Dyes Work for N-STORM 
(Despite what is published)

Dempsey et al., 2011



N-STORM Fluorophores
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N-STORM Reporter Dyes 
Alexa647

Cy5
Alexa568

Cy3B
Atto488

Fluorescent Proteins

Jones et al., 2011, Nat. Methods

Patterson, J. Microsc., 2011



Linkage Error and STORM Dyes
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• Synthetic dyes are coupled to antibodies which recognize specific
proteins

• The secondary antibody (conjugated to the dye) is usually used to
label a primary antibody against the protein of interest

A647

• This positions dyes up to 20 nm
away from the target

• Using shorter Fab secondary
antibody fragments helps

• Directly conjugating dyes to
proteins or primary antibodies is
even better

• FP’s typically positions
fluorophores close to the
protein of interest

Image courtesy of Michael Davidson, FSU



Two Methods of STORM 
Labeling/Imaging

Antibody

Activator Reporter

Alexa405-Alexa647
Cy2-Alexa647
Cy3-Alexa647

Alexa647
Atto488
Alexa568

Antibody

Reporter

Reporter Only (cSTORM)Tandem Dye Pair



Tandem dye pair-based multicolor
(Cy2-647 + Cy3-647)

Reporter-based multicolor
(Alexa 647+Atto488)

Pro Con Pro Con

Same high photon 
reporter can be used 

for each channel 
(Alexa 647)

Most reporters emit 
fewer photons than 

Alexa 647

Free of chromatic 
aberration

Chromatic 
aberration

High color crosstalk Low crosstalk

Probes must be 
made

Commercially 
available probes

Multi-channel STORM Methods:
Pros and Cons



Secondaries and Sources for cSTORM
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cSTORM 2º Antibodies Sources

Alexa647 Life Technologies, Jackson

Cy5 Jackson

Alexa568 Life Technologies

Cy3B DIY (Dye from GE)

Atto488 Rockland, Sigma



Fixation/Labeling Strategies
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The goals of fixation are to preserve ultrastructure and 
ability of antibodies to bind

Methanol – solvent (lipids) and coagulant (proteins)

Aldehydes – cross-linkers that create bridges between 
molecules

• The best fixatives and concentrations are protein dependent

• 3% PFA and 0.1% glut is good starting point



N-STORM Protocol
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These are general guidelines to 
be used as a starting point

The following steps are 
necessary….



Tips for STORM Sample Preparation

• Compare performance of antibodies from multiple sources.

• Optimize fixation (fixative concentration, permeabilization, etc.) to 
maximize structural preservation and antibody binding.

• Minimize background signal levels by titrating primary antibody.

• Block with heat-treated sterile filtered blocking serum.

• Don’t skip on the washing steps and use 1% blocking serum to 
remove antibodies AT EVERY STEP.

• Lock secondary antibodies in place with post-staining fixation.

• Remove residues with Tween 80 wash.



STORM and Tissue Sections
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200 nm



N-STORM and Tissue Sections
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Subbing solution applied to coverslip to help sections stick

Keratin8 in 10 mm mouse skin sections



Handling of N-STORM Demo Sample
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Samples prepared in the lab of Michael Davidson, Florida State University

For use with continuous activation of Alexa647 or multi-reporter imaging 
with Atto488 and Alexa647

• Store at room temperature (do 
not refrigerate)

• Protect from light and humidity

• Gently add imaging buffer

• Gently rinse 2X with distilled 
water, air dry, and reuse


