Supplemental Figure Legends
Supplemental Figure 1. Mass Spectrometric Validation of AngPeptide on Ang-NK-EV@TMZ.
After functionalization with the Angpeptide (sequence: TFFYGGSRGKRNNFKTEEYC), Ang-NK-EV@TMZ was sonicated to release Ang. Mass spectrometric analysis detected a distinct peak corresponding to Ang, confirming successful conjugation of the peptide to the EV surface.

Supplemental Figure 2. HPLC Analysis of TMZ Concentration in Ang-NK-EV@TMZ.
High-performance liquid chromatography (HPLC) was used to determine the encapsulation concentration of TMZ in Ang-NK-EV@TMZ.

Supplemental Figure 3. Analytical Validation and Quantification of TMZ in Ang-NK-EVs
(A)LC–MS/MS calibration (standard) curve of Ang-NK-EV@TMZ.
(B)Quantitative analysis of encapsulation efficiency (EE) and drug loading content (LC) of TMZ in NK-EVs.

Supplemental Figure 4. In Vitro Release Kinetics of Ang-NK-EV@TMZ under Physiological and Acidic Conditions
In vitro release profiles of TMZ under physiological (pH 7.4)(A) and acidic (pH 5.5)(B) conditions over 0–72 h.

Supplemental Figure 5. Cytokine Expression in NK-EV and NK Cell Lysates.
[bookmark: OLE_LINK1]1 μg of NK-EV and 1 μg of NK cell lysate were lysed in RIPA buffer. The concentrations of cytokines (IFN-γ, GZMB, TNF-α, and perforin) were quantified by enzyme-linked immunosorbent assay (ELISA). Data are presented as mean ± SD, with individual data points representing biological replicates (average of technical duplicates). Statistical analysis was performed using one-way ANOVA with Tukey’s post-hoc test. *p < 0.05, **p < 0.01, ***p < 0.001; ns = not significant.

Supplemental Figure 6. Targeting Efficiency and Cellular Uptake of NK-EV in GL261.
Monolayer Cultures (Continuation of Figure 2)
(A) Western blot analysis of LRP1 protein expression in glioma cell lines (CT2A, GL261 and bEnd.3) (n = 3).(B) Quantitative analysis of LRP1 expression, normalized to β-Actin (n = 3).
(C)Dynamic curve of PKH67 fluorescence intensity: Semi-quantification of uptake of 20 μg/mL NK-EV, Ang-NK-EV, and Ang-NK-EV@TMZ by GL261 cells over 0–32 hours (n = 3).
Data are presented as mean ± SD, with individual data points representing biological replicates (average of technical duplicates). Statistical analysis was performed using one-way ANOVA with Tukey’s post-hoc test.  *p < 0.05, **p < 0.01, ***p < 0.001; ns = not significant.

Supplemental Figure 7. Establishment and Stability of In Vitro BBB Models Assessed by TEER
Time-dependent changes in TEER values of BBB models established using hCMEC/D3 (A) and bEnd.3 cells (B). Lines represent the mean TEER values at each time point, and individual data points indicate daily measurements.(n=3). (C) Relative fluorescence intensity of 70 kDa, 40 kDa and 4 kDa FITC-dextran passage over collagen inserts and hCMEC/D3 cultures (n=3).(D) Relative fluorescence intensity of 70 kDa, 40 kDa and 4 kDa FITC-dextran passage over collagen inserts and bEnd.3 cultures(n=3).(E) Apparent permeability coefficients (Papp) of 70, 40, and 4 kDa FITC–dextran were determined across collagen-coated inserts (cell-free) and across hCMEC/D3 cell monolayers grown on collagen-coated inserts (n=3).(F) Apparent permeability coefficients (Papp) of 70, 40, and 4 kDa FITC–dextran were determined across collagen-coated inserts (cell-free) and across bEnd.3 cell monolayers grown on collagen-coated inserts (n=3).

Supplemental Figure 8. CCK-8 Cytotoxicity Assay on Parental and TMZ-Resistant GL261 Cells. (Continuation of Figure 4)
Cell Counting Kit-8 (CCK-8) assay: Viability of parental and TMZ-resistant GL261 cells treated with increasing concentrations of TMZ.

Supplemental Figure 9. CCK-8 Cytotoxicity Assay on Parental and TMZ-Resistant GL261 Cells (Continuation of Figure 5).
(A)CCK-8 assay: Viability of parental and TMZ-resistant GL261 cells treated with increasing concentrations of TMZ or Ang-NK-EV@TMZ. (B) The flow cytometry apoptosis assay of GL261 cells treated with increasing concentrations of TMZ or Ang-NK-EV@TMZ. (n=3)
Data are presented as mean ± SD, with individual data points representing biological replicates (average of technical duplicates). Statistical analysis was performed using one-way ANOVA with Tukey’s post-hoc test.  *p < 0.05, **p < 0.01, ***p < 0.001; ns = not significant.

Supplemental Figure 10. Immunogenic Cell Death (ICD) Induced by NK-EV in TMZ-Resistant Cells
Glioma cells were treated with TMZ (100 μM), NK-EV (20 μg/mL), Ang-NK-EV (20 μg/mL), or Ang-NK-EV@TMZ (20 μg/mL) for 24 hours in 96-well plates.(A) Concentration of ATP in the supernatant.(B) Concentration of calreticulin (CRT) in the supernatant.(C) Concentration of HMGB1 in the supernatant (n = 3).
Data are presented as mean ± SD, with individual data points representing biological replicates (average of technical duplicates). Statistical analysis was performed using one-way ANOVA with Tukey’s post-hoc test. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001; ns = not significant.

Supplemental Figure 11. In Vivo Anti-Glioma Efficacy of Ang-NK-EV@TMZ in LN229-Luc and U87-Luc Models. (Continuation of Figure 8)
LN229 and U87 glioma cells were transduced with a luciferase gene, and 1 × 10⁵ cells were intracranially inoculated. Tumor-bearing nude mice received intravenous injections of TMZ (50 mg/kg), NK-EV (200 μg), Ang-NK-EV (200 μg), or Ang-NK-EV@TMZ (200 μg) three times weekly.(A–B) Representative tumor bioluminescence images of mice bearing LN229-Luc (A) and U87-Luc (B) tumors on days 7, 14, 21, and 28 post-injection (n = 5). Insets: H&E staining of brain tissues 30 days post-tumor cell inoculation. Scale bars = 2.5 mm.(C–D) Tumor growth curves quantified by bioluminescence signal intensity for LN229-Luc (C) and U87-Luc (D) models.(E–F) Kaplan-Meier survival curves of mice bearing LN229-Luc (E) and U87-Luc (F) tumors.(G–H) Body weight changes of treated mice bearing LN229-Luc (G) and U87-Luc (H) tumors. (I) Quantitative analysis of fluorescence signals in vivo organs of mice treated with Ang-NK-EV@TMZ micelles.
Data are presented as mean ± SD, with individual data points representing biological replicates (average of technical duplicates). Statistical analysis was performed using one-way ANOVA with Tukey’s post-hoc test. *p < 0.05, **p < 0.01, ***p < 0.001; ns = not significant.

Supplemental Figure 12. Immunofluorescence analysis of CAF markers (α-SMA and FAP) in low-grade glioma (LGG) tissues and high-grade glioma(HGG) tissues
Representative immunofluorescence staining of α-SMA and FAP in LGG tissues and HGG tissues. Scale bars = 20 μm.

Supplemental Figure 13. Hemolytic Activity of Ang-NK-EV@TMZ
Hemolysis assay: Red blood cells were incubated with Ang-NK-EV@TMZ at different concentrations. Hemolysis rate was calculated to evaluate the hemolytic potential of the formulation. (AngII-NK-EV@TMZ at vesicle protein concentrations of 1000, 100, 10, 1, 0.1, 0.01, and 0.001 μg/mL).

Supplemental Figure 14. Biosafety Evaluation of Ang-NK-EV@TMZ
[bookmark: _GoBack](A) H&E staining of major organs (heart, liver, spleen, lungs, kidneys) from tumor-bearing nude mice treated with TMZ (50 mg/kg), NK-EV (200 μg), Ang-NK-EV (200 μg), or Ang-NK-EV@TMZ (200 μg). Scale bar = 50 μm.(B) Blood biochemical indicators (alanine transaminase, aspartate transaminase, blood urea nitrogen, creatinine) in mice treated with PBS or Ang-NK-EV@TMZ on day 28.
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