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Invasion of cyanine dye modified PNA into dsDNA. (Tokyo University of Technology
Graduate School of Engineering) Jun Sumaoka, OYuki Omi

Peptide nucleic acid (PNA) is a nucleic acid analogue with N-(2-aminoethyl)glycine
as its backbone. It is known that certain PNAs with modified nucleobases invade the
complementary sequence portion of PNAs in double-stranded DNA to form an invasion
complex, as shown in the figure below. However, under the same salt concentration
as in vivo (e.g., [NaCl] = 150 mM), it is difficult for this invasion to occur. In this study,
we synthesized cyanine dye-modified PNA to improve the invasion efficiency of PNA
into DNA.

Dye-modified PNA in which a cyanine dye was introduced directly at the N-terminus
via an amide bond was incubated with substrate DNA at pH 7, 50°C, [NaCl] = 150 mM
for 1 hour and the mixed solution was evaluated by polyacrylamide gel electrophoresis.
As a result, a band corresponding to the invasion complex was observed. On the other
hand, when PNA without dye modification was used, almost no bands corresponding
to the invasion complex were observed. Therefore, it is strongly suggested that the
invasion efficiency is improved by directly introducing the dye into the PNA terminus.
In addition, we plan to conduct a detailed examination of the invasion conditions and
a study using PNA with a dye introduced via a linker, and report on the effect of dye
introduction on the invasion efficiency.
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