Visualization of the process of a nanocarrier-mediated gene delivery: Stabilization, endocytosis and endosomal escape of genes for intracellular spreading
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Figure S1. Synthesis route of SPc. The SPc was synthesized using commercially available pentaerythritol to construct the star initiator Pt-Br, which was further polymerized with DMAEMA. The solvent THF was removed, and dialysis was then conducted to purify the crude product. The SPc was finally obtained as white powder after freeze-drying.
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Figure S2. Enhanced stability of SPc-complexed dsRNA treated with insect hemolymph. (a) The dseGFP degradation by the hemolymph of S. frugiperda. One μg dseGFP was incubated with various dilutions of hemolymph for 1.5 h at room temperature. M: DNA Marker. (b-b’) Gel electrophoresis assay (b) and relative band density (b’) of SPc-complexed dseGFP treated with the hemolymph of S. frugiperda. Different amounts of dseGFP/SPc complex were incubated with 12.5% of hemolymph for 1.5 h at room temperature. The dseGFP/SPc complex was decomplexed in 0.3% SDS solution and analyzed. The relative band density was determined using ImageJ. Each treatment was repeated 3 times. (C) Relative dsRNA amount of SPc-complexed dseGFP treated with the hemolymph of S. frugiperda. The decomplexed dseGFP was purified and quantified. Each treatment was repeated 3 times. Statistical analysis was conducted using independent t-test at the P=0.05 level of significance.
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Figure S3. Changes in fluorescence intensity of dsRNA complexed by SPc. The dseGFP was mixed with SPc at the mass ratio of 1:1 (final concentration for dseGFP: 100 ng/μL). The absorbance comparison of dseGFP and dseGFP/SPc complex at 488 nm was conducted using independent t-test at the P=0.05 level of significance.

















[image: ]
Figure S4. Cellular uptake of naked dsRNA and dsRNA/SPc complex. The fluorescent dseGFP was mixed with SPc at the mass ratio of 1:1. The cell medium was added with fluorescent dseGFP and dseGFP/SPc complex, respectively (dseGFP: 500 ng). Blue: DAPI. Green: dseGFP.
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Figure S5. Cellular uptake of naked siRNA and siRNA/SPc complex. The fluorescent sieGFP was mixed with SPc at the mass ratio of 1:1. The cell medium was added with fluorescent sieGFP and sieGFP/SPc complex, respectively (sieGFP: 500 ng). Blue: DAPI. Green: sieGFP.
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Figure S6. Cytoplasm release of dseGFP/SPc vesicle in one cell by real-time imaging. The fluorescent dseGFP was mixed with SPc at the mass ratio of 1:1. The cells were incubated with dseGFP and dseGFP/SPc complex, respectively (dseGFP: 500 ng) for 6 h. A surface plot test was conducted using ImageJ. Three typical regions were marked.
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Figure S7. Endosomal escape of SPc-delivered dsRNA. The cells incubated with SPc-delivered dsRNA for 6 h were imaged. Red: Rab7 marking the late endosome.
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Figure S8. Potential exocytosis of dsRNA/SPc complex. The cells incubated with dsRNA/SPc complex for 6 h were re-suspended in fresh medium, and then imaged. The fluorescent signal of dseGFP/SPc complex was accumulated and located close to the cell membrane. Two groups of representative photographs were provided. A surface plot test was conducted using ImageJ. Typical regions were marked.
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