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Body: DNAzymes are single-stranded catalytic DNA molecules that specifically bind and cleave target
mRNA sequences. Their potential as novel therapeutic agents has been demonstrated in a variety of
disease models. However, no studies have yet addressed their toxicology and safety pharmacology profiles
in detail. We have developed and characterized the human GATA-3-specific DNAyzme hgd40 intended for
the treatment of Th2-driven asthma. Here we report results of a detailed toxicological analysis of inhaled
hgd40. Subacute toxicity, immunotoxicity, and respiratory, cardiovascular, and CNS safety pharmacology
were analyzed in rodents and non-rodents, and genotoxicity was assessed in human peripheral blood.
Overall, hgd40 was very well tolerated when delivered by aerosol inhalation or slow intravenous infusion.
Only marginal reversible histopathological changes were observed in the lungs of rats receiving the highest
dose of inhaled hgd40. The changes consisted of slight mononuclear cell infiltration and alveolar
histiocytosis, and moderate hyperplasia of bronchus-associated lymphoid tissue. No local or systemic
adverse effects were observed in dogs. No compound-related respiratory, cardiovascular, or CNS adverse
events were observed. The only relevant immunological findings were very slight dose-dependent changes
in interleukin-10 and interferon-γ levels in bronchoalveolar lavage fluid that may represent pharmacological
activity of hgd40. Taken together, these results support the direct delivery of the GATA-3-specific DNAzyme
hgd40 via inhalation for the treatment of asthma in subsequent clinical studies.
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