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Supplementary Methods
Preparation and characterization of blank lipid nanoparticles (LNPs) and DOX loaded lipid nanoparticles (LNPs/D)
Blank lipid nanoparticles (LNPs) were prepared by aqueous solvent diffusion method. Lecithin and glyceryl monostearate were mixed as lipid components according to the mass ratio of 3:1 and dispersed in anhydrous ethanol to form a lipid solution with a concentration of 10 mg/mL at 60℃, then the melted solution was quickly dissolved into PEG400 aqueous solution (0.1%, w/w) stirring for 5 min at 60℃ to ensure the final lipid concentration was 1.0 mg/mL. The resulting mixture was then sonicated under 40℃ for 5 min, then cooled to room temperature and LNPs was obtained. 
To prepare DOX loaded nanoparticles (LNPs/D), DOX was firstly obtained by the reaction of doxorucibin hydrochloride with triethylamine in DMSO at room temperature for 12 h. Then DOX dissolved in DMSO was slowly added (at a weight ratio of 5%) to a blank LNPs solution with constant stirring under 60℃ for 30 min in the dark. The reacted mixture was dialyzed with deionized (DI) water and then centrifugated at 8000 rpm for 10 min to remove unloaded DOX. The drug loading (DL) and encapsulation efficiency (EE) values of DOX loaded nanoparticles were measured by a fluorescence spectrophotometer (F-2500; Hitachi Co, Tokyo, Japan). The particle size and zeta potential of both LNPs and LNPs/D nanoparticles were determined by dynamic light scattering using a Zetasizer spectrometer (Nano-ZS90, Malvern Instruments Ltd, UK). And the morphological characterization of LNPs and LNPs/D nanoparticles were determined by transmission electron microscopy (TEM, JEM-1230, JEOL).
Cell quantitative uptake assay
Both U87 MG cells and MG 63 cells were inoculated into 6-well plates at a density of 2 × 105 cells per well and incubated overnight at 37℃ for adherence. Then the cells were treated with free DOX·HCl, LNPs/D and LNPs/D@GBMM nanoparticles at a concentration of 1.0 μg/mL for 4 h, 8 h and 24 h, respectively. After incubation, the cells were digested and washed. Finally, the cellular fluorescence ratio of suspended cells in 0.5 mL PBS was measured under a flow cytometry (FACS).
Immune evasion assay
[bookmark: _Hlk199342463][bookmark: _Hlk199342313][bookmark: _Hlk199342495]RAW264.7 cells were seeded into 24-well plates with sterile cover slips at a density of 5 × 104 cells per well and incubated overnight at 37℃ to enhance adhesion. Subsequently, the cells were treated with LNPs/D and LNPs/D@GBMM nanoparticles at a concentration of 1.0 μg/mL for durations of 4 h, 8 h, and 24 h. After the incubation period, the nuclei of the cells were stained with DAPI, kept in the dark, and washed three times with PBS to remove any residual nanoparticles and fluorescent dye. Following a fixation step with 4% paraformaldehyde for 20 minutes, the cover slips were mounted on glass slides, sealed, and examined using confocal laser scanning microscopy (CLSM) (LSM880, Carl Zeiss AG, Germany).
Hemolysis assay
Hemolysis test was also considered to evaluate the hemocompatibility of experimental preparations. Briefly, fresh mice blood was centrifuged and washed several times to pellet red blood cells (RBCs). RBCs were then diluted to a 2% (v/v) suspension in 0.9% saline. 0.5 mL of RBCs suspension mixed with 0.5 mL of ultrapure water was served as positive control (producing 100% hemolysis), 0.5 mL of RBCs suspension mixed with 0.5 mL of PBS were considered as and negative control (producing no hemolysis). 0.5 mL of DOX·HCl, LNPs/D and LNPs/D@GBMM with serious concentrations (0.5, 1, 2, 5 μg/mL) were added into the mixture of 0.5 mL RBCs suspension. The mixture was then incubated at 37°C for 3 h, and all samples were centrifuged. The absorbance of the supernatant was measured using a UV spectrophotometer, and PBS was used as a blank. The calculation formula of RBCs hemolysis ratio was: hemolysis rate (%) = (ODsample − ODnegative)/(ODpositive − ODnegative) × 100%. Among them, ODsample, ODnegative, and ODpositive refer to the absorption of material sample solution, negative control, and positive control at 570 nm, respectively. In addition, the morphology of RBCs treated with different preparations was observed under an ordinary optical microscope.
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Fig. s1 Original and unprocessed images of gels in Fig. 1a.
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Fig. s2 Original and unprocessed images of western blotting in Fig. 1b. a-c Western blotting analysis of GAPDH in U87 MG cells, GBMM, LNPs/D@GBMM nanoparticles.
[image: ]
Fig. s3 Original and unprocessed images of western blotting in Fig. 1b. a-c Western blotting analysis of Cytochrome C in U87 MG cells, GBMM, LNPs/D@GBMM nanoparticles. 
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Fig. s4 Original and unprocessed images of western blotting in Fig. 1b. a-c Western blotting analysis of Histone H3 in U87 MG cells, GBMM, LNPs/D@GBMM nanoparticles.
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Fig. s5 Original and unprocessed images of western blotting in Fig. 1b. a-c Western blotting analysis of Na+/K+-ATPase in U87 MG cells, GBMM, LNPs/D@GBMM nanoparticles.
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Fig. s6 Size distribution. a-c Size distribution of LNPs, LNPs/D and LNPs/D@GBMM nanoparticles.
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Fig. s7 Stability evaluation. The changes in particle size of LNPs, LNPs/D and LNPs/D@GBMM nanoparticles over a period of 5 days at 4℃ (n = 3).
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Fig. s8 Quantitative cellular uptake in U87 MG cells. a The uptake ratio of free DOX·HCl, LNPs/D, LNPs/D@GBMM in U87 MG cells at 4 h, 8 h and 24 h were analyzed by flow cytometry. b Everage cell uptake ratios of aforementioned experimental preparations in U87 MG cells (n = 3).
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Fig. s9 Quantitative cellular uptake in MG 63 cells. a The uptake ratio of free DOX·HCl, LNPs/D, LNPs/D@GBMM in MG 63 cells at 4 h, 8 h and 24 h were analyzed by flow cytometry. b Everage cell uptake ratios of aforementioned experimental preparations in MG 63 cells (n = 3).
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Fig. s10 Immune evasion. Cellular uptake of LNPs/D and LNPs/D@GBMM nanoparticles in RAW264.7 cells for 4 h, 8 h and 24 h determined by CLSM (scale bar = 30 μm).
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Fig. s11 Safety evaluation in vitro by hemolysis assay. a Photographs of hemolysis assay after incubation with ultrapure water (positive control), PBS (negative control) and free DOX·HCl, LNPs/D, LNPs/D@GBMM containing series concentrations of DOX (0.5, 1, 2 and 5 μg/mL), respectively. b Optical microscopic observation of the dispersion states of the erythrocytes after incubated with H2O, PBS and free DOX·HCl, LNPs/D, LNPs/D@GBMM containing series concentrations of DOX (0.5, 1, 2 and 5 μg/mL), respectively (Scaled bar = 100 μm). c Hemolysis ratios of H2O, PBS and free DOX·HCl, LNPs/D, LNPs/D@GBMM containing series concentrations of DOX (0.5, 1, 2 and 5 μg/mL) at 37°C for 3 h in dark (n = 3).
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