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Sample Prep and Dye Tips



Determinants of Sample Quality

Probe Choice 

Dyes that work for N-STORM 

Labeling Strategies 
Fixation 
Immunostaining 

Don’t forget to use glass-bottom (#1.5) 
dishes to hold STORM imaging buffer!



Sample Dish Manufacturers

MatTek 
https://www.mattek.com/products/glass-bottom-dishes/

Willco Wells 
https://willcowells.com/ 

Thermo 
https://www.thermofisher.com/order/catalog/product/150680

http://www.mattek.com/products/glass-bottom-dishes/
http://www.thermofisher.com/order/catalog/product/150680


STORM Sample Preparation Summary

Use glass-bottom (#1.5) dishes  
Label with Alexa 647 and Atto 488 
Block and wash samples thoroughly 
Use MEA-containing imaging buffer and keep it fresh 

Optimization is usually necessary for the best results!



Probe Choice

High photon number

High Localization Density

High Photostability

Laser Power

(s =sPSF)/N1/2

Longer imaging time

The most important considerations are….
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Dyes That Work for N-STORM

Dempsey et al., 2011



Secondaries and Sources for STORM

STORM Secondary 
Antibodies

Sources

Alexa647 Life Technologies, Jackson
Cy5 Jackson

Alexa568 Life Technologies
Cy3B GE

Atto488 Rockland, Sigma



Fixation/Labeling Strategies

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% glutaraldehyde is good starting point.

Fixatives



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.



N-STORM Imaging Buffer Types

Several types of imaging buffers are outlined in his section. In general, imaging buffer 
containing 2- mercaptoethanol is recommended for dyes Alexa Fluor 647 and Cy3B. 
However, if ATTO 488 or Alexa Fluor 568 dyes are being used, MEA containing imaging 
buffer is preferable. When the experiment involved dual staining with Alexa Fluor 647 and 
ATTO 488 or Alexa Fluor 568, MEA- containing imaging buffer is recommended. Please 
refer to Dempsey et al (2011) for more details. 

Recommended Reagants
2-mercaptoethanol #63689-100ML-F  
Cysteamine (MEA) #30070-50G  
Glucose Oxidase from Aspergillus niger-Type VII, lyophilized powder, ≥ 100,000 units/g 
solid #G2133-250KU  
Catalase from bovine liver-lyophilized powder, ≥ 10,000 units/mg protein #C40-100MG 
(above reagents from Sigma-Aldrich) 

1M Tris pH 8.0 
1N HCl 
NaCl  



Solutions

• Buffer A: 10 mM Tris (pH 8.0) + 50 mM NaCl 
• Buffer B: 50 mM Tris (pH 8.0) + 10 mM NaCl + 10% Glucose 
• GLOX solution (250 μl): 14 mg Glucose Oxidase + 50 μl Catalase (17 mg/ml) + 200 μl 

Buffer A Vortex to dissolve Glucose Oxidase Spin down at 14,000 rpm; only use 
supernatant; store at 4°C for up to 2 weeks, in case of reusing, spin down at 14,000 rpm 
again  

• 1M MEA: 77 mg MEA + 1.0 ml 0.25N HCL; store at 4°C for up to 1 month

STORM Imaging MEA Buffer 
Just before imaging mix on ice 7 μl GLOX and 70 μl 1M MEA to 620 μl Buffer B in a 1.5 ml 
Eppendorf tube and vortex gently to mix. 

STORM Imaging 2-mercaptoethanol Buffer 
Just before imaging mix on ice combine 7 μl GLOX, 7 μl 2-mercaptoethanol and 690 μl Buffer B. 

Add sufficient imaging buffer in the well: for example 700 μl per well of 8-well Lab-Tek® II 
chambered cover glass. The buffer depletes rapidly and needs to be refreshed.
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