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Effect of charged water-soluble polymers on the extraction of membrane
proteins in a Triton X-114-based aqueous micellar two-phase system
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The effect of charged water-soluble polymers on the extractability of membrane pro-
teins in a Triton X-114-based aqueous micellar two-phase system was examined.
Cytochrome b5 (Cyt.bs), NADH-cytochrome b; reductase (fpl), and NADPH-cytochrome
P450 reductase (fp2), used as model proteins, were to be well-extracted into a surfactant-
rich phase without polymers. In the presence of non-charged dextran, there were no
changes in their extractability. However, by the addition of cationic diethylaminoethyl-
dextran at the concentration range of 0.01 ~ 0.3%, the extractability of Cyt.b; and fp2 was
greatly reduced. In contrast, the use of anionic dextran sulfate at the same concentra-
tion range depressed the extraction of fpl alone. A further increase in the polymer con-
centration or salt addition resulted in an increase in the extractability. From a calcula-
tion of net charge of the proteins, it was shown that Cyt.b; and fp2 are negative and fp1 is
positive at pH 7.4, where the extraction was conducted. Thus, the depressed extraction
of the proteins in the presence of the charged polymers is attributable to the electrostatic
interaction between the proteins and the charged polymers in the aqueous phase.
These results indicate that charged polymers could be effective for the selective extrac-
tion of membrane proteins in a Triton X-114-based aqueous micellar two-phase system.
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Fig. 1 Effect of dextran concentration on the

cloud point of an aqueous micellar solution of 2%
(w/v) Triton X-114
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Fig. 2 Effect of dextran concentration on the
phase volume in Triton X-114-based aqueous micel-
lar two-phase system
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Fig. 3 Extraction of proteins in Triton X-114-based
aqueous micellar two-phase system

2% (w/v) Triton X-114, 10 mM Tris-HCI, pH 7.4.
Phase separation temperature: [, 30C; B, 35C
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based aqueous micellar two-phase systems
2% (w/v) Triton X-114, 10 mM Tris-HCI, pH 7.4.
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