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Polyelectrolyte complexation is used extensively in biology as a driving force to control both  
intramolecular and intermolecular association. First I illustrate the broad scope of 
polyelectrolyte complexation in biology by reviewing of a number of contrasting examples. 
Next, inspired by the biological examples, I discuss how polyelectrolyte complexation can be 
used as a driving force for engineering the intramolecular and intermolecular association of 
de-novo designed proteins. My own work in de-novo protein design is concerned with so-
called „protein polymers”, polypeptides with repetitive sequences inspired by natural 
structural proteins such as collagen, elastin and silk. Examples that I will discuss are: (1) 
electrostatically driven assembly of virus-like capsids around DNA and RNA (2) 
electrostatically driven assembly of DNA bottle-brushes (3) control of the activity of 
antimicrobial peptides. 
 
 
 

 

 

Figure 1. “DNA bottle-brush” assembled from DNA and fusion polypeptide of  a DNA-binding 
domain and a long hydrophylic random chain domain [1]. 
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