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Development of neutralizable nucleic acid aptamer-based drug discovery platform

technology targeting a blood coagulation factor
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Heparin—induced thrombocytopenia (HIT) is a complication caused by administering the anticoagulant
heparin. Although the number of patients with HIT has drastically increased due to the coronavirus
2019 (COVID-19), the currently used thrombin inhibitors for HIT therapy don’ t have antidotes to
arrest severe bleeding that occurs as their side effect; therefore, the establishment of safer
treatments for HIT patients is imperative. Here, we devised a potent thrombin inhibitor based on
bivalent aptamers with a higher safety profile via a combination with the antidote. With a promising
anti—thrombin DNA aptamer “A” , its homodimer and heterodimer with DNA aptamer “B” linked by a
conformationally flexible linker or a rigid duplex linker were designed. The dimerized “A” -based
aptamers had about 100-fold times increasing binding affinities to both human and mouse thrombin
compared to the monomer counterparts. Administrating these bivalent aptamers into mice revealed that
the anticoagulant activity of the dimers significantly surpassed that of an approved drug for HIT
treatment, argatroban. Moreover, adding protamine sulfate as an antidote against the most potent
bivalent aptamer completely suppressed the anticoagulant activity of the dimer. Emerged potent and
neutralizable anticoagulant aptamers will be a promising candidate for HIT treatment with a higher

safety profile.



