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Development of novel psoralen-introduced triplex-forming oligonucleotides for the expansion
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Triplex-forming oligonucleotide (TFO) is an oligonucleotide that forms sequence-specific
Hoogsteen hydrogen bonds with a double-stranded DNA (dsDNA). However, the Hoogsteen
hydrogen bonds can only be formed between a purine base of A/T (or G/:C) base pairs of
dsDNA and a TFO. If the target base pair in dSDNA is interchanged (T/A or C/G base pair), it
becomes a mismatched base pair with TFO, reducing the thermodynamic stability of the triplex
structure. This is one of the most significant barriers to the practical application of TFO as
nucleic acid medicine.

On the other hand, psoralen derivatives are known as DNA intercalators that react with
pyrimidine bases. Thus, we hypothesized that the introduction of psoralen into the mismatched
site of TFO could improve the thermodynamic stability of the triplex via intercalation. In this
study, we synthesized a novel compound with psoralen at C-1 position of deoxyribose (1Ps-
dRib) and introduced 1Ps-dRib at the mismatch base pair formation site in the TFO (OPTO).
Moreover, we evaluated the thermodynamic stability of the triplex composed of OPTO and
DNA duplex with mismatched sites and found that introduction of 1Ps-dRib stabilized the
triplex structure significantly.
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