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Title: New approaches to multicolor 3D STORM Microscopy
Summary

Super-resolution microscopy methods have recently
allowed us to visualize biological structures using
fluorescence microscopy down to the nanometer scale
circumventing the microscope resolution limit. In
particular, STORM [1], a type of single-molecule
localization microscopy that relies on blinking fluorescent
dyes imaged in an adapted chemical environment is a
powerful and popular technique due to the use of standard
dyes and standard inverted microscopes. However,
extending this single-color 2D approach to multicolor 3D
imaging is limited by the difficulty to obtain equally good
images in the different color channels and can work away
(up to 10-15 micrometers) from the coverglass across the
cell thickness [2,3].

Figure 1 2D STORM image of
microtubules in a fixed Cos7 cell using a
novel imaging buffer

During this project, the student will develop new approaches for multicolor 3D-STORM. In
particular, we identified a new environment that is particularly suitable for a variety of red
dyes and want to see if multicolor imaging with green and/or far-red dyes is suitable. In
parallel, the student will implement a novel 3D algorithm [4] that enables robust imaging
deep inside biological samples.
This project is mostly experimental and combines aspects of sample preparation (cell
biology, immunochemistry, and chemistry), microscopy, and image/data analysis (ImageJ
/Python/ Matlab). It is well suited for a student with a background in Physics interested in
interdisciplinary work.
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