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Abstract (300 word limit)
Calcium carbonate/phosphate based nanoparticles (NPs) are widely considered as promising non-virus gene delivery vehicles. The coating of lipids outside endows these NPs with the colloidal stability, targeting ability, and long blood circulation. Inspired by the pH sensitivity of calcium phosphate and calcium carbonate, we herein developed lipid-coated calcium carbonate/phosphate (LCCP) hybrid NPs for gene/drug co-delivery to cancer cells (Figure A). The TEM image shows that the LCCP NPs were around 40 nm in size, with the core diameter of 15 nm (Figure B). The coating lipids can be observed with negative staining (insert in Figure B). The loaded genes can be released from LCCP in a pH-dependent manner, and the released dsDNA band intensity increased from pH 7.4, 6.0, to 5.5 at the same time point (Figure C). With further modification with folic acid (FA) via PEG in the outer layer lipid, the LCCP-PEG-FA NPs can be effectively taken up by B16F0 melanoma cells. The mean fluorescence of cells treated with LCCP-PEG-FA was 3 times stronger than that of unmodified NP (LCCP-PEG), suggesting the FA-mediated specific internalization of LCCP-PEG-FA by B16F0 cells (Figure D). Moreover, we demonstrated the LCCP NPs can be used for cancer treatment via gene/drug co-delivery. Here, cell death siRNA (CD siRNA) and -tocopheryl succinate (-TOS) were used as model gene and hydrophobic drug in our study. The viability of B16F0 cells was decreased to 85% upon single treatment with gene or drug loaded NPs (CD/FA or TOS/FA) at 6 nM of CD siRNA or 5 µM of -TOS, respectively. Much stronger inhibition was observed in cells treated with CD/TOS/FA NPs (55%) than treated with CD/FA or TOS/FA (85% each) at 6 nM of CD siRNA or 5 µM of -TOS (Figure E), demonstrating the combinational synergy for cancer  therapy. In consistence, the LCCP based NPs present a great potential as a platform for gene/drug co-delivery and cancer therapy.
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Yilun Wu has her expertise in nanodelivery preparation in improving cancer treatment efficacy, especially melanoma immunotherapy by silencing PD-L1 related genes. Conventional treatments of melanoma, such as chemotherapy and radiotherapy, can cause some severe side effects. So finding an efficient treatment for late stage melanoma is of great importance, where immunotherapy is one of the promising approaches. To overcome tumour tolerance to the immune system, one effective approach is to suppress the programmed cell death ligand-1 (PD-L1) with siRNAs. Herein, LCCP NPs are designed as novel siRNA delivery platforms for knockdown of PD-L1 gene and/or upstream genes. Successfully completing this project may provide a novel nanoparticle-based siRNA delivery approach for melanoma immunotherapy.
Yilun Wu
Tel: +61-(0)452534056
Novel Drug Delivery Systems/5
Category: Oral presentation
Email: y.wu1@uq.edu.au



Notes/Comments:



image2.jpeg




image1.tiff
® )
s pH 7.4 60 55
10 min
e s 30 min
1h
Locep targeting ability 2h
4h
© o postwvecol% e uA ® « cora

o o
[CcP  LCCPPEG LooP-PEGFA -T0S (u) 0 IR
CD SiRNA (nM) 0 M 2 24 48




