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    ABSTRACT
Liquid-liquid phase separation (LLPS) of proteins was shown in recent years to regulate spatial organization of cell content without the need for membrane encapsulation in eukaryotes and prokaryotes. Yet evidence for the relevance of LLPS for bacterial cell functionality is largely missing. Here we show that the sugar metabolism-regulating clusters, recently shown by us to assemble in the E. coli cell poles by means of the novel protein TmaR, are formed via LLPS. A mutant screen uncovered residues and motifs in TmaR that are important for its condensation. Upon overexpression, TmaR undergoes irreversible liquid-to-solid transition, similar to the transition of disease-causing proteins in human, which impairs bacterial cell morphology and proliferation. Not only does RNA contribute to TmaR phase separation, but by ensuring polar localization and stability of flagella-related transcripts, TmaR enables cell motility and biofilm formation, thus providing a linkage between LLPS and major survival strategies in bacteria.
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