
Novel fluorophores for
localization-based microscopy
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⁓ 200 - 250 nm 
⁓20 - 25 Nucleosomes

http://www.epitron.eu/index.php



Localization-based microscopy

Rust et al. Nature Methods, 2006
(~2005)

Localizing activated subset of probes Reconstructed imageTarget structure

Localization
precision of
~10-50 nm

*depends on the
number of collected

photons

SW Hell et al., Optics letters, 1994

RM Dickson, WE Moerner et al., 
Nature, 1997

E Betzig et al., Science, 2006

MJ Rust, M Bates, X Zhuang,
Nature methods, 2006

*Super-resolution microscopy



STORM
(~2005) Photoswitchable dyes

Rust et al., Nature Methods, 2006

*The quality of the image depends on the photophysical properties of the dye

Koff

Kon Kbleach

• Small ratio of:  kon / koff
• High quantum efficiency
• Bright 
• Low photobleaching

• Medium buffer (Oxygen scavenger)

• High laser power density (⁓300 W/cm2)

Sydor et al., Trends in Cell Biology, 2015

• Activator/Reporter or Reporter

STORM: Stochastic Optical Reconstruction Microscopy



Conventional microscopy
~250 nm resolution

Localization-based microscopy
~20 nm resolution

Bates et al., Science, 2007

Fluorescence Microscopy: STORM & Conventional

STORM: Stochastic Optical Reconstruction Microscopy



Wurm et al. Optical Nanoscopy 2012, 1:7 
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Novel red fluorophores

Wurm et al. Optical Nanoscopy 2012, 1:7 



HC Ishikawa-Ankerhold et al. Molecules 2012, 17.

STED microscopy

S-H B. Tai and I.I. Smalyukh. Opt Lett 2018, 20.



Novel red fluorophores

Wurm et al. Optical Nanoscopy 2012, 1:7 



Novel red fluorophores

Wurm et al. Optical Nanoscopy 2012, 1:7 



Förster Resonance Energy Transfer

FRET microscopy



https://www.olympus-lifescience.com/en/microscope-resource/primer/techniques/fluorescence/fret

FRET microscopy



HC Ishikawa-Ankerhold et al. Molecules 2012, 17.

FRET microscopy



Chiu, Sheng-Wen and Leake, Mark C. Int J Mol Sci 12(4):2518-42, 2011

Diagnostic resolution – microscopy techniques



DNA-PAINT

• Does not rely on fluorophore photo-physics
• No irreversible photo-bleaching (low laser)
• Image buffer not required

• Requires long exposure times (100 – 300 ms)
• Time consuming

Schnitzbauer et al, Nature Protocols, 2017

(~2010)

DNA-PAINT: DNA-based Point Accumulation for Imaging in Nanoscale Topography

R Jungmann et al., Nano letters, 2010



Schnitzbauer et al, Nature Protocols, 2017

DNA-PAINT

2 µm 500 nm 500 nm

DNA-PAINT: DNA-based Point Accumulation for Imaging in Nanoscale Topography


