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Phase separation of proteins and nucleic acids has been 
shown to result in the formation of membraneless 
compartments in the intracellular environment. By using 
computer simulations of associative polymers in 

conjunction with biophysical experiments, we show how 
macromolecular crowding, salts and motility can affect 
the driving forces for phase separation. Our work also 
points out how phase separation results in 
conformational preferences in the dense, dilute phase 
and the interface of the two phases. Taken together, our 
findings elucidate the physical principles governing 
biomolecular condensate formation and their 
downstream consequences. 
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