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Abstract

Trans-splicing ribozyme based on Tetrahymena group I intron catalytically enables to
sense and reprogram target RNA into gene of interest. We have modified and
optimized the ribozymes for therapeutic application by developing them with high
target specificity and efficacy, targeting fidelity, and minimal off-target effects in cells.
Based on the optimized splicing ribozyme, we are developing RNA editing
technology through RNA replacement or repair as a gene therapeutic approach for
diverse intractable human diseases including malignant, degenerative, and hereditary
disorders. Here, I will introduce the features of the splicing ribozyme-based RNA
editing approach and focus in particular on the recent progress of our leading
pipelines for malignant diseases including hepatocellular carcinoma (HCC) and
glioblastoma (GBM). We developed human telomerase reverse transcriptase (W"TERT)
mRNA targeted trans-splicing ribozyme harboring downstream therapeutic suicide
gene, constructed a genetically modified replication-incompetent adenoviral vector
encoding the ribozyme, called RZ-001, and tested its preclinical anti-cancer effects,
biodistribution, and toxicity. The preclinical observations suggest that RNA editing
strategy mediated by hTERT-targeted trans-splicing ribozyme could provide a
clinically relevant, safe, and effective approach for cancer therapy. Based on the
results, RZ-001 received IND approval for phase 1/2a clinical trials from the Korean
Ministry of Food and Drug Safety and the US FDA for both HCC and GBM. Recently,
RZ-001 received Orphan Drug Designation from US FDA for HCC patients.
Moreover, Fast Track designation was secured from US FDA for GBM patients. This
study and recent recognitions by the US FDA may raise the potential of splicing
ribozyme-based RNA editing approaches as a safe and effective therapeutic option for
patients with highly unmet medical needs.



