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Improved DNA Recognition Through Invasion Complex Formation Using Multiple Pairs of
Parallel-Type PNAs (Graduate School of Science, Nagoya University) ONaoya Mochizuki,
Masanari Shibata, Yuichiro Aiba, Kota Ito, Shinya Ariyasu, Osami Shoji

Peptide nucleic acid (PNA) is a type of artificial nucleic acid in which the sugar-phosphate
backbone of DNA is replaced by an N-(2-aminoethyl)glycine backbone. Since PNA has no
negative charge on its backbone, there is no electrostatic repulsion between PNA and DNA,
and PNA exhibits high DNA binding affinity. Furthermore, PNA can directly recognize the
sequences in double-stranded DNA (dsDNA) via the formation of a double-duplex invasion
complex, or simply "invasion” complex. This unique DNA-binding mode of PNA is thought
to be very useful for gene expression control and genome editing applications.

In our laboratory, we have succeeded in developing a novel invasion that does not require
chemical modifications of PNA by utilizing parallel-stranded PNAs. In this study, we aimed
to improve the invasion efficiency of parallel-stranded PNA invasion for its wider
applications. By combining the use of multiple pairs of PNAs and a design that shifts
complementary PNAs, we achieved highly efficient DNA recognition.
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