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Recognition of Double-Stranded DNA with Multiple Pairs of Shifted Parallel PNAs (! Graduate
School of Science, Nagoya University, >) ONaoya Mochizuki,' Masanari Shibata,' Yuichiro
Aiba,' Kota Ito,' Shinya Ariyasu,! Osami Shoji'

Peptide nucleic acid (PNA) M 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 through a unique recognition called "invasion".!

In our laboratory, we have developed a novel invasion of parallel-stranded PNAs that does
not require the modified nucleobases of PNA.P In this study, we aimed to make the parallel-
stranded PNA invasion adoptable to a variety of applications. We confirmed that DNA
recognition is possible when using multiple pairs of PNAs even in different sequence
combinations. In addition, we succeeded in improving DNA recognition by shifted parallel-
stranded PNAs.

Keywords : PNA; Invasion; DNA, artificial nucleic acids; genetic engineering

N7 F REERE (PNA) X, DNA O#E-U U BEE# % N-(2-aminoethyl)glycine ‘B #5112
BEEHWATNTIERTH D, PNAITERICAEMZFFZ/RWI £025, DNA LFiE
[ FE &4 U9, DNAICHTT B m0iES T %/Ta“ ZORER. PNA 28 2 ARG
IABTIRING DNA 8532 Ao _"—Ta ] LW REAREANARETH 5,

WIFFEE TIL, 2 KD PNA % parallel B T4 2 & T, ZTHETA o _X—T3
NCMBETH o BB L 2 WE L LRWHTHA =Y a VORIZICHKII L
TW5, BIRMIE ClE, Z @ parallel 1L PNA A > _X— 3 2 X % DNA 3%
HPAYLR A B L7, HGHO PNA Z WD 2 LT, kkx 225251 C DNA #
N FIRETCH D Z EZ BN LT, & 5HIT, & PNA OFREkME 2 AV EWIZERE
THIET, A=V a hRom IS LT,

shifted parallel PNAs

—

Y
14

N - '_>:.

DNA \ multiple pairs of PNAs

> T
e
Invasion complex

1) P. E. Nielsen, et al., Science, 1991, 254, 1497. 2) Y. Aiba, et al., App!l. Sci., 2022, 12, 3677.
3) M. Shibata, ef al., ChemRxiv, 2022, doi:10.26434/chemrxiv-2022-wq3dm.

© The Chemical Society of Japan - H932-2am-01 -



