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            Abstract
Clustered regularly interspaced short palindromic repeats (CRISPR)â€“CRISPR associated protein 9 (Cas9)-based therapeutics, especially those that can correct gene mutations via homology-directed repair, have the potential to revolutionize the treatment of genetic diseases. However, it is challenging to develop homology-directed repair-based therapeutics because they require the simultaneous in vivo delivery of Cas9 protein, guide RNA and donor DNA. Here, we demonstrate that a delivery vehicle composed of gold nanoparticles conjugated to DNA and complexed with cationic endosomal disruptive polymers can deliver Cas9 ribonucleoprotein and donor DNA into a wide variety of cell types and efficiently correct the DNA mutation that causes Duchenne muscular dystrophy in mice via local injection, with minimal off-target DNA damage.
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                    Fig. 1: CRISPRâ€“Gold can deliver Cas9 RNP and donor DNA in vivo and induce HDR.


Fig. 2: Synthesis and characterization of CRISPRâ€“Gold.


Fig. 3: CRISPRâ€“Gold induces HDR in vitro.


Fig. 4: CRISPRâ€“Gold induces HDR and promotes the expression of dystrophin protein in primary myoblasts.


Fig. 5: CRISPRâ€“Gold induces gene editing in the muscle tissue of Ai9 mice


Fig. 6: CRISPRâ€“Gold promotes HDR in the dystrophin gene and dystrophin protein expression, and reduces muscle fibrosis in mdx mice, with CTX stimulation.


Fig. 7: CRISPRâ€“Gold-induced dystrophin editing enhances muscle function with minimal off-target effects and without elevation of systemic inflammatory cytokines.
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