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Single-Chain Structure Analysis of Polymers Encapsulated in Nanopores by AFM Force Curve
Measurements (Graduate School of Engineering, The University of Tokyo) O Yu Kono,
Nobuhiko Hosono, Takashi Uemura

Although sequencing of biopolymers such as DNA and proteins has become common
technology in recent years, monomer sequencing of synthetic copolymers remains a formidable
challenge because of the lack of fundamental technique available for accessing the local
monomer array structures in a long and coiled polymer chain." In this study, we have developed
a new approach of polymer sequencing that exploit atomic force microscope (AFM) and
nanoporous metal-organic frameworks (MOFs). A single polymer chain encapsulated and
isolated in the nanopores of MOF is mechanically pulled out by AFM in solution phase. The
AFM force curves measured during the pulling process showed characteristic saw-tooth
patterns which might reflect the local chemical structures of the polymer chain. To verify the
pattern/structure relationship, we performed control experiments using sequence-defined
polymers, and investigated the molecular scale behavior in the pull-out event by molecular
dynamics simulations. The application of this technique is expected to provide a new trend in
polymer analysis technology by enabling direct readout of primary structure information, that
includes not only monomer sequence but also minute structural errors in synthetic polymers.
Keywords : Metal-Organic Framework; Atomic Force Microscope; Single Molecule Force
Spectroscopy, Force Curve; Sequencing
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