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Recognition of Copolymer Sequence via Gated Inclusion in Flexible Metal-Organic
Frameworks (' Graduate School of Engineering, The University of Tokyo, *Graduate School of
Frontier Sciences, The University of Tokyo) ONobuhiko Hosono,' Biplab Manna,” Mizuki
Asami,” Takashi Uemura'

The monomer sequence is very important parameter of polymers because it not only affects
the material properties but also can be considered as molecular information (i.e. data).”
However, decoding the monomer sequence of synthetic polymers remains a formidable
challenge because no rational and universal method to access the sequential information has
been discovered. In this study, we developed a new approach to directly recognize monomer
structure, composition, and sequence of synthetic copolymers by using a flexible nanoporous
crystals of metal-organic frameworks (MOFs)." We found that the flexible MOF can decode
the monomer composition and local monomer sequence of random copolymers, and selectively
incorporate the copolymers with specific monomer sequences into the nanopores. This enables
to sort and separate polymer chains with monomer sequence information from a chaotic
mixture of many possible structures.
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1) J.F Lutz, et. al., Nat. Rev. Mater. 2016, b/_’a
1,16024. Figure 1: (a) Schematic diagram of copolymer insertion
2) B. Manna, M. Asami, N. Hosono, T.  into the MOF pores. (b) Crystal structure of the MOF.
Uemura, submitted. (¢) Modeled structure of the MOF including the

polymer chain in the pore.
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