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Figure S1. Size, zeta potential, polydispersity index (PDI), siRNA encapsulation 

efficiency, 3-MA encapsulation efficiency and P-18 encapsulation efficiency of 

NPs(3-MA/siNrf2/P-18) prepared at different N/P molar ratios. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure S2. Chemical structure of amphiphilic cationic lipid-like compound G0-C14. 
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Figure S3. Size change of the NPs(3-MA/siNrf2/P-18) incubated in mouse plasma (1:1 v/v) at 

37 ℃ for different time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure S4.  Confocal representative images of JC-1 staining for 4T1 and MDA-MD-

231 cells under different treatments. (scale bar: 50 μm). G1: PBS; G2: NPs(3-

MA/siCTL/P-18); G3: NPs(G0-C14/siNrf2/P-18); G4: NPs(3-MA/siCTL/P-18) + US; 

G5: NPs(G0-C14/siNrf2/P-18) + US; G6: NPs(3-MA/siNrf2/P-18) + US. 
 

 

 

 

 

 

 



 
Figure S5. Using flow cytometry to detect MitoSOX Red staining for 4T1 and MDA-

MB-231 cells under different treatments. G1: PBS; G2: NPs(3-MA/siCTL/P-18); G3: 

NPs(G0-C14/siNrf2/P-18); G4: NPs(3-MA/siCTL/P-18) + US; G5: NPs(G0-

C14/siNrf2/P-18) + US; G6: NPs(3-MA/siNrf2/P-18) + US. 
 

 

 

 

 

 

 

 

 

 

 



 

Figure S6. 3-MA and 3-MA-containing NP suppress PD-L1 expression via the NF-

κB signaling pathway. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S7. The effects of different concentrations of G0-C14 on autophagy or PD-L1 

expression in 4T1 cells or 231 cells. 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S8. Schematic illustration of 4T1 cells co-cultured with mouse-derived DCs 

and the NPs(3-MA/siNrf2/P-18) in a Boyden chamber device with US irradiation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 



 

Figure S9. Evaluation of immunogenic cell death (ICD) in 4T1 and MDA-MB-

231cells treated with ultrasound (US) alone. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

  

 



 

Figure S10. The biodistribution of naked Cy5-siNrf2 and NPs(3-MA/siNrf2/P-18) in 

situ tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S11. The gating strategy of flow cytometry analysis of DCs maturation and 

CD8+ T cell activation. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure S12. Tumor size of 4T1 orthotopic tumor-bearing mice treated with G1, G2, 

G3, G4, G5 and G6. G1: PBS; G2: NPs(3-MA/siCTL/P-18); G3: NPs(G0-

C14/siNrf2/P-18); G4: NPs(3-MA/siCTL/P-18) + US; G5: NPs(G0-C14/siNrf2/P-18) 

+ US; G6: NPs(3-MA/siNrf2/P-18) + US. 
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Figure S13. The average radiance of tumor burden at the endpoint (day 14) of each 

group. G1: PBS; G2: NPs(3-MA/siCTL/P-18); G3: NPs(G0-C14/siNrf2/P-18); G4: 

NPs(3-MA/siCTL/P-18) + US; G5: NPs(G0-C14/siNrf2/P-18) + US; G6: NPs(3-

MA/siNrf2/P-18) + US. ns, no significance; * p < 0.05; ** p < 0.01; *** p < 0.001. 

 

 
 
 
 



Figure S14. Histological analysis of the major organs of healthy mice received three 

consecutive intravenous injections of each group. (scale bar: 50 μm) G1: PBS; G2: 

NPs(3-MA/siCTL/P-18); G3: NPs(G0-C14/siNrf2/P-18); G4: NPs(3-MA/siCTL/P-

18) + US; G5: NPs(G0-C14/siNrf2/P-18) + US; G6: NPs(3-MA/siNrf2/P-18) + US. 
 
 
 
 
 
 
 



 
Figure S15. Number of red blood cell (RBC), white blood cell (WBC), and platelet, 

and the concentration of hemoglobin (Hb) in the blood of healthy mice received three 

consecutive intravenous injections of each group. G1: PBS; G2: NPs(3-MA/siCTL/P-

18); G3: NPs(G0-C14/siNrf2/P-18); G4: NPs(3-MA/siCTL/P-18) + US; G5: NPs(G0-

C14/siNrf2/P-18) + US; G6: NPs(3-MA/siNrf2/P-18) + US. 

 

 

 

 

 

 

 
 



 

Figure S16. Serum levels of alanine aminotransferase (ALT), Urea, aspartate 

aminotransferase (AST), creatinine (CREA), total protein, and alkaline phosphatase 

(ALP) of healthy mice received three consecutive intravenous injections of each 

group. G1: PBS; G2: NPs(3-MA/siCTL/P-18); G3: NPs(G0-C14/siNrf2/P-18); G4: 

NPs(3-MA/siCTL/P-18) + US; G5: NPs(G0-C14/siNrf2/P-18) + US; G6: NPs(3-

MA/siNrf2/P-18) + US. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure R. Full-field TEM images of NPs(3-MA/siNrf2/P-18) (scale bar: 200 nm). 


