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2D STORM nanoscopy
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3D STORM nanoscopy
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Sample details on www.abbelight.com/gallery/ 





1 m
COS7 - actin phalloidin 647

Sample provided by N. Bourg
abbelight



(x1, y1, z1)

(x2, y2, z2)

5 m

Tubulin AF647

Sample provided by C. Leterrier

NeuroCyto Lab, France



Effect of labeling density
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Effect of drift
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Resolution = 2,35  (Localization precision)  (labeling density, drift…)

Isolated PSFs

(Point Spread 

Function)

Raw film Image reconstructionData processing

Stochastic

Emission Detection

LocalizationReconstruction

200 nm

100 nm

SKB3 - clathrin AF647

Sample provided by C. Guillaume

abbelight

Epifluoresecence image 2D nanoscopy image (STORM)
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Localization precision ≈
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N=number of photons

𝝈 =standard deviation
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* Sample provided by U. Endesfelder, Max 

Planck Institute, Marburg
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abbelight instrument Nanoscopy market

3D method Magnified astigmatism 

(in dual-view system)

DONALD DAISY Standard astigmatism

Imaging depth 5-10 µm 0,5 µm 5-10 µm 5-10 µm

Capture range 1,2 µm 0,5 µm 1,2 µm 800 nm

Lateral loc. Precision* 10 nm 10 nm * 10 nm 10 nm

Lateral resolution** 23 nm 23 nm 23 nm 23 nm

Axial loc. Precision* 13 nm 13 nm * 13 nm 22 nm

Axial resolution** > 30 nm 

+ focus & drift dependence

30 nm 30 nm > 50 nm 

+focus & drift dependence

Axial drift Degrade axial resolution above Not sensitive Not sensitive Degrade axial resolution above

COS7 actin – AF647

Sample of N. Bourg

*    Mean value, for dSTORM imaging using AF647 and abbelight buffer

**  Mean value, resolution = 2,35  (Localization precision)  (labeling density, drift…)
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z= 0  (focal plane)
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DONALD

Magnified 

astigmatism

Overlapping 

z-stacks



Mouse hippocampal neuron

Sample provided by C. Leterrier

NeuroCyto Lab, France

6

4

2

3

1

5

1. Fluorescence from the microscope

2. Beam splitter 50/50

3. Camera 1 for 2D and SAF detection

4. SAF physical filtering for DONALD

5. Strong cylindrical lens to induce 

magnified astigmatism

6. Camera 2 for 3D astigmatic detection



Widefield microscopy

TIRF microscopy

Standard field of view

in nanoscopy market: 50x50 µm²

20 µm

Widefield microscopy
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❖ Scanning for homogenous illumination 

faster than the camera acquisition time 

(200 fps for the largest field of view)

COS7 cells – Tubulin AF647

Sample provided by N. Bourg

abbelight

COS7 cells – mitochondria AF647

Sample provided by N. Bourg

abbelight

Nanoscopy



10 µm

EPI HiLo TIRF

Name Epifluorescence Highly inclined and laminated 

optical sheet

Total internal

reflection fluorescence 

Type of illumination In-depth illumination, higher

background

Limited background, not 

restricted to coverslip

Illumination close to the coverslip, 

removal of in-depth background

Examples of 

biological structures

Structures far from the coverslip: 

nucleus, thick cells, tissues…

Slightly in-depth samples Structures close to the coverslip: 

membranes, cytoskeleton, in vitro 

surfaces…

Rat hippocampal neuron

Sample provided by C. Leterrier

NeuroCyto Lab, France
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Feature NEO SAFe software

Control of instrument Laser power and illumination angle (EPI, HiLo, TIRF)

Cameras

Control of acquisition parameters Region of interest size

Exposure time (down to 10 ms per frame)

Frame number

Live reconstruction of nanoscopy data Choice of localization parameters:

Localization algorithms (center of mass, Gaussian fitting, phasor)

Intensity threshold

Background substraction method

Live visualization and reporting

Live drift correction Cross-correlation

Decision-making tools to guide acquisition Real-time SQUIRREL algorithm, Culley et al. 2017



Feature NEO SAFe software

Visualization 3D visualization

Region of interest crops

Mutlicolor visualization

Possibility to export images in TIFF  format compatible with

commonly used softwares

Descriptive spatial statistics Localization distribution

Measuring tools

Clustering analysis K-Ripley function, DBSCAN, Voronoi tessellation

Centroid, density and volume measurements

Possibility to export quantifications in format compatible with

commonly used softwares
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