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Development of Graft Polymer that Stabilizes Liquid-Liquid Phase Separation and Sensitive
Detection of Biomolecules (' Graduate School of Engineering, Tokyo University of Agriculture
and Technology, *KISTEC) oHiguchi Genki,' Uchida Noriyuki,' Takahiro Muraoka'

Micrometer-scale aqueous two-phase system (ATPS) droplets produced by stirring a mixed
aqueous solution of polyethylene glycol (PEG) and dextran, typical ATPS, have been paid
particular attention because of its unique feature that biomolecules can move freely across the
interface. However, applications of the ATPS droplets have been limited since the droplets
undergo spontaneous fusion due to the instability of the interface, leading to macroscopic phase
separation. In this study, we designed a water-soluble graft polymer that interacts effectively
with PEG/dextran-based ATPS to suppress the droplet fusion. The Ilocalization of
biomacromolecules such as nucleic acids in ATPS could be controlled by changing the
composition of PEG/dextran system containing the graft polymer. Furthermore, we
successfully demonstrated sensitive detection of biomacromolecules by using multi-step

enrichment using ATPS with the graft polymer.
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