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[Abstract] Objective To construct a small interfering RNA (siRNA) drug co-modified with
N-acetylgalactosamine (GalNAc) and internalizing RGD peptide (iRGD peptide) dual ligands, and
systematically evaluate its physicochemical properties and in vitro biological functions. Methods
GalNAc-modified siRNA targeting Polo-like kinase 1 (GalNAc-siPLK1) was synthesized via solid-
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phase synthesis using universal controlled pore glass/GalNAc as the support. Subsequently, the iRGD peptide
was site-specifically conjugated through click reaction to obtain the siPLK1 co-modified with GalNAc and iRGD
peptide (GalNAc-siPLK1-iRGD). The stability, cellular uptake, cytotoxicity and gene silencing efficiency of
GalNAc-siPLK1-iRGD were systematically evaluated using nuclease stability assays, cellular uptake experiments,
cytotoxicity experiments, quantitative real-time PCR, and Western blotting analysis. Results GalNAc-siPLK1-
iRGD was successfully synthesized and exhibited enhanced resistance to nuclease degradation, effectively
protecting siPLK1 from enzymatic cleavage. Compared to unmodified siPLK1 and GalNAc-siPLK1, GalNAc-
siPLK1-iRGD showed significantly increased cellular uptake and markedly enhanced cytotoxicity in HepG2
cells. Moreover, GalNAc-siPLK1-iRGD resulted in more potent downregulation of PLK1 expression at both the
mRNA and protein levels. Conclusion The dual-ligand conjugation strategy incorporating GalNAc and iRGD
peptide markedly enhances the stability, cellular uptake, cytotoxicity, and gene silencing efficacy of siPLK1,

underscoring its promising potential for targeted therapy in hepatocellular carcinoma.
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