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Research over the last decade has shown that the mesoscale organization of many cellular, membrane-less
compartments can be described by phase separation phenomena. Most studies of the physical chemistry
of cellular phase separation have focused on the interactions of protein molecules. However, it has recently
become clear that phase separation inside cells is modulated by interactions between protein components
and nucleic acid polymers, which together form the basis of life. The mesoscale interactions between nucleic
acid polymers and proteins are not well understood, yet they drive the formation of compartments that
underlie chromatin organization, and can bring distant DNA elements together to regulate gene expression,
DNA repair and other nuclear functions. The objective of this project is to identify the physical and chemical
principles governing macromolecular, nucleic acid-protein interactions and the formation of condensates
at the mesoscale, by close integration of physics theory and biological experimentation. The integration
of theory with both in vitro and in vivo measurements will lead to a more comprehensive understanding of
nuclear compartmentalization and functions.

Projektbeteiligte

Prof. Dr. Frank Jülicher
Max-Planck-Institut für Physik
komplexer Systeme
Abt. Biologische Physik
Dresden

Prof. Anthony Hyman
Max-Planck-Institut für molekulare
Zellbiologie und Genetik
Hyman Laboratory
Dresden

Prof. Gary Karpen
University of California - Berkeley
Molecular Cell Biology
Berkeley
USA

1



Prof. Samuel Safran
The Weizmann Institute of Science
Chemical and Biological Physics
Rehovot
Israel

Open Access-Publikationen

Rajshekar, S., Adame-Arana, O., Bajpai, G., Lin, K., Colmenares, S., Safran, S. and Karpen, G.H.

Es werden die Institutionen genannt, an denen das Vorhaben durchgeführt wurde, und nicht die aktuelle Adresse.
26.04.2024

2

https://doi.org/10.1101/2023.07.06.547894

