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Gene therapy is based on strategies controlling the expression of disease-associated genes. Beyond
antisense oligonucleotides and interfering RNAs, double-stranded DNA containing a transcription factor
consensus sequence, commonly called DNA decoys, represents an alternative strategy to modulate the
expression of a target gene, either through inhibition or activation.1 Nonetheless, as with other
oligonucleotides, their vulnerability to nuclease degradation remains a major limitation and significantly
constrains their therapeutic applicability. Phosphorothioate (PS)-type internucleoside modifications are
widely used to enhance stability, but their limited specificity and associated toxicity pose major
limitations.2 In this context, an alternative modification using mesylphosphoramidate (MsPA) linkages
was explored. Initially developed for antisense oligonucleotides,3 these linkages are applied here for the
first time to the DNA decoy approach. Different MsPA linkages were incorporated into a model DNA
decoy to assess their impact on stability and specificity compared to conventional PS modifications. In
addition, ex vivo toxicity studies were carried out to evaluate the biocompatibility of these modifications.
The results clearly demonstrate the strong potential of these modifications to enhance the performance
of DNA decoys, paving the way for future therapeutic applications. These findings will be presented in
detail.

Figure 1 : Schematic overview of transcriptional activation and its inhibition by chemically modified decoy
oligonucleotides. (A) Transcriptional activation through specific binding of a transcription factor to the promoter of
the target gene. (B) Competitive inhibition mediated by a decoy DNA that traps the transcription factor, thereby
blocking its binding to the promoter. (C) Introduction of internucleosidic MsPA modifications into decoy
oligonucleotides and assessment of their biological impact on stability and cytotoxicity.
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