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Structural biology has in the last decades revolutionised 
our understanding of biological processes. We now 
have blueprints of many of the important biological 
machines with close to atomic resolution. However, 
these blueprints are static snapshots of living system. 
For a complete understanding dynamic information as 
can be obtained e.g. by using light microscopy is 
required. Unfortunately, diffraction of light limits the 
achievable resolution in light microscopy, with the 
resolution limit being roughly 100x larger than the sizes 
of proteins.  
Recently, novel fluorescence methods have been developed to overcome this limit. In my 
talk I will present an overview of several techniques and their application to open question 
in the field of gene expression. I will show how using single molecule experiments we are 
able to obtain dynamic mechanistic information about gene expression, such as the role of 
transcription factors [1] the structure of transcription complexes [2] as well as nucleosome 
structure and dynamics [3]. Of particular interest for structural models of transient 
complexes is the so called Nano-Positioning system [1], [4], which combines the data from 
smFRET experiments and existing structural models with bayesian parameter estimation 
in order to obtain quantitative structural information. 
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