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ABSTRACT INTRACELLULAR LOCALIZATION (IF)

Oligonucleotide therapeutics (ONTs) have increased in development since their inception in 1978. ONTs, such as antisense oligonucleotides (ASO) and small interfering RNA
(siRNA), are short fragments of nucleic acid complementary to a specific mMRNA and upon administration can modulate protein synthesis in patients. ONTs have been applied
across diverse disease areas including oncology, neurology and infectious disease prevention. However, a significant number of hurdles remain to bring this class of drugs to more
widespread use. One such limitation, improving the “drug-likeness” of ONTSs, is facilitated by chemical modifications to the sugar-phosphate backbone and/or nitrogenous
bases. Modifications are designed to increase ONT drug stability, uptake, and efficacy, but may increase the likelihood of toxicity. First generation chemical modifications include
phosphorothioate (PS) modification of the phosphate portion of the backbone, whereas second generation modifications include adding substituent groups to the 2’ position of
the ribose portion of the backbone, specifically 2’-O-methyl (OMe), 2’-O-methoxy-ethyl (MOE), and 2’-fluoro modifications of RNA. Third generation modifications include
peptide nucleic acids (PNA), locked nucleic acids (LNA), morpholino phosphoroamidate (PMO) modifications, and others.

Anti-PS

We have developed, optimized, and validated a library of monoclonal antibody reagents that detect chemical modifications independent of nucleic acid composition, structure,
strandedness, configuration, or platform. These “universal detection reagents” can be used to localize and quantify ONTs in lysates and biofluids by various analytical assays.
While LC-MS/MS and ligand binding assays (LBA) are the mainstay of analytical assays for ONTs, immunoassays based on the antibodies described here represent an
orthogonal approach to solving problems associated with demonstrating the safety and efficacy of this class of drug.

Here we report the ability to localize and quantify ONTs using panels of monoclonal antibodies specific for PS, 2'-MOE or 2'-OMe modifications. We demonstrate the performance
of these antibodies by various in vitro assays that show the utility of these specialty reagents to facilitate the collection of analytical data to support ADMET studies useful to
ensure ONT approval by regulatory agencies.
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? ? Figure 6. ELISA of selected Anti-PS monoclonal antibodies against candidate OTx
drugs. Panel A shows sequence/chemistry reactivity of anti-PS antibody clone PS04,
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different configurations, e.g., ASO, DNA, gapmer. Reactivity is shown for selected clones
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