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Membrane-less Organelles/Condensates
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Our 2009 Discovery of Liquid
Phase Condensation in Living Cells

/

Germline P Granules Are Liquid
Droplets That Localize by Controlled
Dissolution/Condensation

Clifford P. Brangwynne, > Christian R. Eckmann,” David S. Courson,” Agata Rybarska,*
Carsten Hoege," Jobin Gharakhani,** Frank Jilicher,>> Anthony A. Hyman™>*
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In sexually reproducing organisms, embryos specify germ cells, which ultimately generate sperm
and eqggs. In Caenorhabditis elegans, the first germ cell is established when RNA and protein-rich
P granules localize to the posterior of the one-cell embryo. Localization of P granules and their
physical nature remain poorly understood. Here we show that P granules exhibit liquid-like
behaviors, including fusion, dripping, and wetting, which we used to estimate their viscosity and
surface tension. As with other liquids, P granules rapidly dissolved and condensed. Localization
occurred by a biased increase in P granule condensation at the posterior. This process reflects a
classic phase transition, in which polarity proteins vary the condensation point across the cell.
Such phase transitions may represent a fundamental physicochemical mechanism for structuring

the cytoplasm.
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Harnessing a New Field

Molecular Cell

Sequence Determinants of Intracellular Phase

Separation by Complex Coacervation of a Disordered
Protein
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In Brief

Pak et al. describe cellular liquid-iguid
phase separation of a negstively charged
intrinsically disordersd protein, the
Mephrin intrecellular domain. Phase

se paration is driven by co-sssembhy with
positively chamged parners, a8 process
temned Com plex coacervation.
Cizordered regions with MICD-like
sequence festures are common in the
humnen protecme, sugoesting comiplex
coacervation may be widespread.




