exoLinc-p21s: a short lincRNA-p21-engineered exosome as a chemosensitizer for targeting DDB2-mediated DNA repair
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Purpose
Non-coding RNAs have been implicated in a variety of molecular mechanisms involved in cancer progression. We previously demonstrated that long intergenic non-coding RNA-p21 (lincRNA-p21) is inversely correlated with the level of damaged DNA binding protein 2 (DDB2) and chemoresistance in breast cancer. However, lncRNA-based RNA therapy has not been developed for clinical applications. Here, we aim to develop a potential lincRNA-p21-based RNA therapy as a chemosensitizer for breast cancer patients.
Materials/Methods

The role of lincRNA-p21/DDB2 levels in determining chemo-response was analyzed in 15 breast cancer patients. MTT assay, cisplatin adducts analysis, and xenograft mouse model were used to demonstrate the effects of Linc-p21s with chemotherapy. Macromolecular docking analysis and surface plasmon resonance (SPR) assay were used to determine the direct interaction between Linc-p21s and DDB2.
Results

The induction of lincRNA-p21 level was higher in partial response (PR) and stable disease (SD) patients and was negatively correlated with DDB2. The essential elements of lincRNA-p21 (Linc-p21s) for binding to DDB2 were identified, and the structural binding capacity of Linc-p21s to DDB2 was further validated using SPR assay and macromolecular docking analysis. Linc-p21s was further proven to contribute to poly-ubiquitination and degradation via scaffolding with the interface of the Cul-4/DDB1/DDB2 E3-ligase complex. More importantly, co-treatment with exosomal-packaged Linc-p21s (exoLinc-p21s) enhanced doxorubicin-induced cytotoxicity, reduced DDB2-mediated DNA repair, and inhibited tumor growth.

Conclusion

Linc-p21s act as a glue of DDB2 with E3-ligase complex and is the first-in-class DDB2 degrader. exoLinc-p21s showed promising chemo-sensitizing activity and could benefit breast and other DDB2 high-expressing cancer patients.
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