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We created a modified OmpG that expands and truncates ( -hairpins, allowing
the generation of small or large nanopores compared to that of wild-type (WT) OmpG nanopores. We
demonstrated the detection of various structures of DNA (branched DNA) depending on the nanopore
size using OmpG WT or mutated OmpG nanopores. Insights into the changes in pore diameters will be
crucial to form precise pore diameters for the detection of various types of single biomolecules and

for sequencing DNA, peptides, and proteins. Next, OmpG and OmpA synthesized by a cell-free
synthesis system were incorporated into nano-sized liposomes. The nanopore formation in the
nano-sized liposomes was confirmed using a patch-clamp method.
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