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Two-Step Condensation of Biomacromolecules by Using Liquid-Liquid Phase Separation
Droplet ('Tokyo Univ. Agri. and Tech., *KISTEC) (ORyusho Katsumata,' Genki Higuchi,'
Noriyuki Uchida,' Takahiro Muraoka':?

Aqueous two-phase separation (ATPS) is the separation of two aqueous solutions
of different concentrations. A typical example is a system consisting of polyethylene
glycol (PEG) and dextran (DEX). In this system, biopolymers are concentrated in the
DEX phase, making it a promising material for detecting trace amounts of nucleic
acids and proteins in biological samples. There have been reports of successful use
of this system to improve detection sensitivity. However, there have been no reports
of multi-stage concentration of biopolymers, which would enable even more sensitive
detection. In this study, we succeeded in synthesizing a water-soluble block polymer
that forms an ATPS with DEX. Because biopolymers are concentrated from the DEX
phase to the block polymer phase, high concentration efficiency can be achieved by
combining this with PEG/DEX-based concentration. In a demonstration of nucleic
acid detection using two-step enrichment, we showed improved detection sensitivity
compared to one-step enrichment.
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