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Liquid-liquid phase separation drives the formation of dozens of biomolecular condensates in 
cells. Phase separation is mediated by multivalent interactions, and these can be encoded 
via domain-motif systems or as homotypic interactions in intrinsically disordered protein 
regions (IDRs). While multivalent domain-motif systems are fairly well understood thanks to 
our knowledge of the structural basis of these interactions, our understanding of phase 
separation of IDRs is immature. I will discuss our work towards the unbiased identification of 
adhesive motifs, so-called “stickers”, in IDRs and the determination of their pairwise 
interaction strengths. We find that the valence and patterning of stickers determines the 
phase behavior of IDRs (1). They therefore behave conceptually similarly to domain-motif 
systems. I will discuss different protein architectures that encode multivalency and how this 
affects the material properties of assemblies (2, 3). The sensitivity of proteins for phase 
separation can be modulated by external signals via post-translational modifications, and I 
will briefly discuss insights into the structural basis for such mechanisms (4). 
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