
Current Research
Our group is interested in the relation between the 
flexibility of biomolecules and their function. We 
study the three-dimensional in vivo structure of the 
genomic DNA and its relationship to its function, 
using simple theoretical and experimental model 
systems. Major questions are the influence of local 
structural transitions on the global conformation of 
large DNA domains, nucleosome and chromatin 
fiber structure and the functional organization of 
the interphase nucleus. As experimental model 
systems we investigate the structure and dyna-
mics of superhelical DNA, of complexes between 
DNA and regulatory proteins, of oligonucleosomes 
and of chromosomes in living cells. In our studies 
we apply a large palette of modern biophysical 
techniques: single molecule spectroscopy, analyti-
cal ultracentrifugation, scanning force microscopy, 
light and X-ray scattering, as well as fluorescence 
and absorption spectroscopy. The experimental 
data are interpreted with the aid of advanced 
computer modeling techniques such as Brownian 
dynamics, which allow us to predict the time-
dependent structure of large DNAs and chromatin 
fibers on a millisecond to second time scale. 
Recently we have taken particular effort in the 
development of single molecule spectroscopy and 
imaging techniques for the analysis of bio-
molecular interactions in vitro and in vivo, such as 
fluorescence correlation spectroscopy combined 
with laser scanning microscopy. 

Computer simulation of DNA unwinding from the histone 
core (Wocjan, Klenin, Langowski, in preparation)

Burning questions for the future
•How do histone modifications affect the chromatin 
structure?
•How flexible is the chromatin fiber? And how 
flexible are intermediate filaments?
•How can two distant parts of the genome interact 
with each other?
•How are chromosomes organized and how can 
this be described in a computer model? 
•How are macromolecules transported inside the 
cell nucleus?
•How do transcription factors find their goal on the 
genome? 
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