Supplementary Figures and legends
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Figure S1. The design and characterization of candidate peptides. (A) The chemical and stereochemical structure of candidate peptides. (B) The molecular weight and purity of candidate peptides were confirmed using HPLC-MS. All candidate peptides had molecular weights consistent with their theoretical molecular weights, and their purity was greater than 95%.
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Figure S2. Cellular uptake and intracellular distribution of peptide/siRNA nanoparticles in U251MG cell line. 
(A) Cellular uptake levels of different peptide/siEGFR-Cy5/siP65-Cy5 nanoparticles or siEGFR-Cy5/siP65-Cy5 mixture at different concentrations in U251MG cells incubated in Opti-MEM for 6 h at 37°C were measured by flow cytometry. (B) Confocal fluorescence microscopy images of intracellular distribution of different peptide/siRNA nanoparticles. U251MG cells were transfected with different peptide/siEGFR-Cy5/siP65-Cy5 nanoparticles or siEGFR-Cy5/siP65-Cy5 mixture incubated in Opti-MEM for 6 hours at 37°C. Cell nuclei were counterstained with Hoechst33342 (blue), siRNA was labeled with Cy5 (red) and endosome was labeled with LysoTracker Green DND-26 (green). (C)The expression levels of the integrin αvβ3 receptor in U251MG and U87MG cells were quantified using flow cytometry.
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Figure S3. In vitro evaluation of the combined effect of radiation and cRGD-GR9G-(LLHH)3/siRNA on the clonogenic survival, apoptosis, DNA damage of glioblastoma cells. 
The cells were treated with various cRGD-GR9G-(LLHH)3/siRNA nanoparticles in serum-free Opti-MEM for 6 hours. Subsequently, the Opti-MEM culture medium was replaced with 10% FBS/DMEM culture medium and cells were incubated for 48 hours, followed by exposure to 5 Gy radiation. The cells were then further incubated for a specific length of time, as per the assay requirements. The effects of radiation treatment on U251MG cells were assessed in the following ways: (A) Clonogenic survival assays were conducted on U251MG cells, and representative images were obtained. Bar=50 μm.  (B) Apoptosis was analyzed using flow cytometry after 48 hours of treatment. (C) The comet assay was performed on U251MG cells, and representative images were captured after 24 hours of treatment.
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Figure S4. Toxicity, immunogenicity, and hemolysis tests of candidate peptides. (A) Analysis of H&E stained sections of heart, liver, spleen, kidneys and lung from in vivo anti-tumor assays. (B) Analysis of ALT (alanine aminotransferase), AST（aspartate transaminase）, CREA (creatinine) and UREA ( urea) levels in the serum from in vivo anti-tumor assays. (C) Analysis of IL-6, IFN-β and TNF-α levels in the serum from in vivo anti-tumor assays. (D) Rabbit blood was used to test the hemolysis of cRGD-GR9G-(LLHH)3/siEGFR/siP65. Rabbit blood was used to test the hemolysis of cRGD-GR9G-(LLHH)3/siEGFR/siP65(1 : 0.08nmol/ml; 2 : 0.16nmol/ml; 3 : 0.24nmol/ml; 4 : 0.36nmol/ml; 5 : 0.4nmol/ml ). Distilled water (H2O) was used as the positive control for hemolysis, while saline solution (NS) was used as the negative control. (Bar = 50 μm)
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Figure S5. Stability of cRGD-GR9G-(LLHH)3/siRNA complexes in different pH values. Phosphate-buffered saline (PBS) was used to simulate the physiological environment (pH 7.4), while the pH was adjusted to 5.0 and 6.8 using phosphate buffer solution (T18024 and T18024, saint-bio, China) to mimic the acidic conditions of the endosome. The nanoparticles were incubated in buffer solutions at various pH values at 37°C for 30 minutes, followed by electrophoresis on a 1.2% agarose gel at 120V for 30 minutes, and then photographed under UV light.
