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Polyethylene glycol (PEG) favors the formation of protein crystals by decreasing the protein solubility, but it can
also induce other phase changes, including liquid-liquid phase separation, protein aggregation, and the formation of
gels, each of which may slow or accelerate the crystallization step. Here we report the phase behavior of mixtures
composed of a large model protein, glucose isomerase (Mw = 173kDa), and PEGs of different molecular weights
from 1.5kDa to 100kDa. The phase diagrams include the solubility curve, the e ]
liquid-liquid phase boundary and the aggregation curve. Only the position of the / / =57 / o, =
liquid-liquid boundary depends strongly on the PEG molecular weight. Within the 8ls /
liquid-liquid domain, we observed, by optical microscopy, heterogeneous crystal /

growth, starting with a few crystals and progressing from droplet to droplet, and o~ \
also homogeneous crystal growth, which occurred independently and

simultaneously in numerous droplets. Fluorescence labeling allowed confocal / - _'
fluorescence microscopy observations of the partitioning of the protein and PEG l .-"'“ 21
between the liquid phases and showed the two steps in the crystallization process. QT
The liquid-liquid phase separation appeared to accelerate the nucleation of protein CNE
crystals.



