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Liquid-liquid phase separation (LLPS) underlies the formation of non-membrane bound 

compartments, employed to concentrate proteins and nucleic acids and further control 

cellular biochemistry in space and time [1, 2]. Intrinsically disordered proteins (IDPs) and 

regions (IDRs) have been recently suggested as triggers for LLPS, due to their peculiar 

composition and conformational dynamism, both favouring intermolecular interactions. 

Electrostatic forces were proved to have a crucial role in IDR-mediated liquid demixing. 

Both net charge and charge patterning – i.e. the linear distribution of charged residues 

within the primary structure – seem to determine IDR propensity to phase separate, as 

assessed by computational[3] and experimental evidences [4,5]. Nevertheless, a unitary and 

comprehensive understanding of such a correlation is still missing.  

In this respect, the connection between charge patterning and LLPS will be investigated in 

a human IDR, the N-terminus of topoisomerase I, which induces the relaxation of 

supercoiled DNA in the nucleolus. Keeping the nuclear localisation sequence unchanged, 

charge scrambling has been performed on the 100-residue N-terminal domain, in order to 

obtain synthetic constructs differing in charge distribution. Their LLPS propensity will be 

assessed in vitro, through turbidity assays and FRAP (Fluorescence Recovery After 

Photobleaching) measurements, and possibly in vivo as well.  
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