
Exploring the dynamic properties of molecular assemblies in live cells with single 

molecule imaging and manipulation. 

 
Maxime Dahan 
 

Laboratoire de Physico-Chimie, Institut Curie, CNRS UMR 168 

 

 

Single molecule techniques are becoming ubiquitous tools in in vitro and in vivo assays. In cell biology, 

they now can be used to count molecules, image with sub-diffraction resolution and track individual 

molecules as they move in their natural habitat. Thus, single molecule imaging is a tool of choice to 

address the dynamics, composition and structural properties of supramolecular assemblies in live cells. In 

this talk, I will present our effort to develop and apply ultrasensitive fluorescence methods. I will in 

particular present novel optical methods based on adaptive optics or multifocal imaging to enable the 3D 

localization and tracking of individual molecules in live cells. All these techniques will be illustrated by 

experiments made on a variety of biological systems, such as post-synaptic membrane receptors, 

molecular motors or transcription factors. Finally, I will describe recent experiments in which we used 

magnetic nanoparticles for locally controlling signaling activity inside cells, demonstrating the interest of 

using perturbative approach in cell biology. 
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