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Structure and nuclease resistance mechanism of non-natural DNA aptamer drugs
that inhibit blood coagulation function
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TBA is a DNA aptamer (single-stranded DNA) that binds to thrombin and acts
as an anticoagulant. It has the advantages of high specificity, non-immunogenicity, and the ability
to have its drug effect nullified by its complementary strand.

The challenge is that they are easily degraded by nucleases present in serum. We performed MD
calculations to investigate the stability of non-natural TBAs generated by replacing some natural
DNAs with non-natural ones. Moreover, TBA modified with SO2F molecules (TBDcA) was synthesized
experimentally and covalently bound to thrombin. TBDcA was found to be nuclease-resistant and its
binding strength was enhanced by covalent binding while maintaining the drug effect.
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