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Supporting Information Figures 22 

 23 

Figure S1. The cytotoxicity of 3B cells after treatment with different concentrations of PPE was assessed 24 

by calcein-AM/PI co-staining assay. Green fluorescence from calcein-AM; red fluorescence from PI. The 25 

scale bar is 20 μm. 26 



 27 

Figure S2. A, B) Apoptosis of 3B cells after treatment with PBS or PPE (40 μg/mL) was quantified by 28 

flow cytometry. The data are expressed as mean ± SD. ns: no statistical difference. 29 



 30 

Figure S3. The cytotoxicity of 3B cells after treatment with different concentrations of PPE was quantified 31 

by LDH release. The data are expressed as mean ± SD. ns: no statistical difference. 32 

 33 

 34 

 35 



 36 

Figure S4. The cell proliferation of 3B cells after treatment with PBS or PPE (40 μg/mL) was evaluated 37 

by Edu assay. Green fluorescence from Edu-Alexa Fluor 488; blue fluorescence showed nucleus stained 38 

with DAPI. The scale bar is 20 μm.  39 



 40 

Figure S5. A, B, C, D) Cell cycle analysis of 3B cells after treatment with PBS or PPE was quantified by 41 

flow cytometry. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 42 

0.0001. 43 



 44 

Figure S6. Fluorescence images of LC3B expression in 3B cells after different treatments. Red 45 

fluorescence from LC3B labeled with mcherry; green fluorescence from LC3B labeled with GFP; blue 46 

fluorescence showed nucleus stained with Hoechst33342. The scale bar is 10 μm.  47 



 48 

Figure S7. The expression of A) p62 and B) LC3B II/LC3B I in 3B cells after different treatments was 49 

quantified by immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 50 

0.001, ****p < 0.0001. 51 



 52 

Figure S8. The expression of A, B) ATG7 and A, C) ATG5 in 3B cells after different treatments was 53 

quantified by immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 54 

0.001, ****p < 0.0001, ns: no statistical difference. 55 



 56 

Figure S9. Early apoptosis of 3B cells after different treatments was quantified by flow cytometry. The 57 

data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 58 



 59 

Figure S10. The expression of cleaved caspase 3 in 3B cells after different treatments was quantified by 60 

immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p 61 

< 0.0001, ns: no statistical difference. 62 



 63 

Figure S11. Evaluation of relative GSH levels in 3B cells after different treatments. The data are expressed 64 

as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 65 



 66 

Figure S12. The expression of A) s-XBP1, B) Nrf2 and C) HIF1α in 3B cells after different treatments 67 

was quantified by immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, 68 

***p < 0.001, ****p < 0.0001, ns: no statistical difference. 69 



 70 

Figure S13. A) The expression of CD95 in different tumors compared with normal tissues. LIHC: liver 71 

hepatocellular carcinoma. B) The expression of CD95 in liver hepatocellular carcinoma compared with 72 

normal tissues. C) The expression of CD95 in different stages of liver hepatocellular carcinoma, created 73 

by GEPIA. 74 



 75 

Figure S14. A, B) The expression of IRS1 in 3B cells after different treatments was quantified by 76 

immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p 77 

< 0.0001, ns: no statistical difference. 78 



 79 

Figure S15. The expression of ferritin in 3B cells after different treatments was quantified by immunoblot 80 

analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 81 



 82 

Figure S16. A, B) The expression of DMT1 in 3B cells after different treatments was quantified by 83 

immunoblot analysis. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p 84 

< 0.0001, ns: no statistical difference. 85 



 86 

Figure S17. The cell viability of 3B cells after treatment with different concentrations of PPE in the serum 87 

or serum-free conditions was quantified by CCK8. The data are expressed as mean ± SD. *p < 0.05, **p 88 

< 0.01, ***p < 0.001, ****p < 0.0001. 89 

 90 



 91 

Figure S18. The cell viability of 3B cells after treatment with different ratios of 3MA/PPE in asAN-P/3 92 

was quantified by CCK8. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, 93 

****p < 0.0001, ns: no statistical difference. 94 



 95 

Figure S19. Confocal laser scanning microscopy (CLSM) images of 3B cells incubated with PBS or 96 

treatments with different ratios of cRGD/3MA in asAN-P/3 for 1 h. Orange fluorescence from PPE labeled 97 

with Dil; blue fluorescence indicates nuclei stained with Hoechst 33342. asAN-P/3: autophagy inhibitor-98 

sensitized artificially activated neutrophils. The scale bar is 20 μm.  99 



 100 

Figure S20. A) The ultraviolet-visible light spectrum of different concentrations of C16-cRGDRB. B) 101 

The standard curve of C16-cRGDRB. C) The ultraviolet-visible light spectrum of liposomes (0.3 mg/mL) 102 

prepared by C16-cRGDRB. 103 



Table S1. Assessment progress of cRGD density in liposomes 104 

 LNP (*1/5)-1 LNP (*1/5)-2 LNP (*1/5)-3 

△Abs550 (a.u.) 0.040 0.037 0.035 

Concentration (μg/mL) 44.444 41.111 38.889 

Initial Concentration (μg/mL) 222.222 205.556 194.444 

Mass ratio 0.148 0.137 0.130 

Relative density of cholesterol 1.067 

Relative density of Lecithin 1.031 

Relative density of Liposome (Estimation) 1.039 

Density of cRGD (g/cm3) 0.154 0.142 0.135 

Average Density of cRGD (g/cm3) 0.144 

 105 



 106 

Figure S21. The hydrated diameters of asAN-P/3 in plasma on different days. asAN-P/3: autophagy 107 

inhibitor-sensitized artificially activated neutrophils. The data are expressed as mean ± SD. ns: no 108 

statistical difference. 109 



 110 

Figure S22. A, B) The enzyme activity of the free PPE and released PPE from asAN-P/3 was quantified 111 

by absorbance at 410nm. asAN-P/3: autophagy inhibitor-sensitized artificially activated neutrophils. The 112 

data are expressed as mean ± SD. 113 



 114 

Figure S23. Concentration-dependent cytotoxicity evaluation of 3B cells after treatment with different 115 

concentrations of asAN-P/3. The concentrations of the nanomedicines were dependent on PPE, the 116 

concentration of 3MA was 3.67 times that of PPE. asAN-P/3: autophagy inhibitor-sensitized artificially 117 

activated neutrophils. The data are expressed as mean ± SD. 118 



 119 

Figure S24. Early apoptosis of 3B cells after different treatments was quantified by flow cytometry. I: 120 

PBS; II: PPE+3MA; III: cL-P; IV: cL-3; V: asAN-P/3. cL-P: cRGD modified liposomes loaded with 121 

PPE; cL-3: cRGD modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized 122 

artificially activated neutrophils. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 123 

0.001, ****p < 0.0001. 124 



 125 

Figure S25. The expression of A) LC3B II/LC3B I and B) p62 in 3B cells after different treatments was 126 

quantified by immunoblot analysis. cL-P: cRGD modified liposomes loaded with PPE; cL-3: cRGD 127 

modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized artificially activated 128 

neutrophils. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 129 



 130 

Figure S26. A) The photograph of ex vivo tumors from mice after different treatments on day 10. B) The 131 

growth curves of tumors of the mice after different treatments. C) The tumor weights of ex vivo tumors 132 

from mice after different treatments on day 10. I: PBS; II: PPE; III: cL-P. cL-P: cRGD modified 133 

liposomes loaded with PPE. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 134 

0.001, ****p < 0.0001, ns: no statistical difference. 135 



 136 

Figure S27. The quantification of the relative area with green fluorescence by TUNEL assay. I: PBS; II: 137 

PPE+3MA; III: cL-P; IV: cL-3; V: asAN-P/3. cL-P: cRGD modified liposomes loaded with PPE; cL-3: 138 

cRGD modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized artificially 139 

activated neutrophils. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p 140 

< 0.0001. 141 



 142 

Figure S28. The quantification of A) LC3B and B) p62 immunohistochemistry assays of tumors was 143 

from mice after different treatments on day 10. I: PBS; II: PPE+3MA; III: cL-P; IV: cL-3; V: asAN-144 

P/3. cL-P: cRGD modified liposomes loaded with PPE; cL-3: cRGD modified liposomes loaded with 145 

3MA; asAN-P/3: autophagy inhibitor-sensitized artificially activated neutrophils. The data are expressed 146 

as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 147 



 148 

Figure S29. The survival curves of the mice after different treatments. I: PBS; II: PPE; III: PPE+3MA; 149 

IV: cL-P; V: cL-3; VI: asAN-P/3. cL-P: cRGD modified liposomes loaded with PPE; cL-3: cRGD 150 

modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized artificially activated 151 

neutrophils. 152 



 153 

Figure S30. A) The curves of the body weights of the mice after different treatments at different time 154 

points. The hepatic function and renal function were evaluated by the quantification of B) glutamic 155 

oxaloacetic transaminase (AST), C) glutamic pyruvic transaminase (ALT), D) creatinine (CRE-J) and E) 156 

urea from mice after different treatments on day 10. I: PBS; II: PPE; III: cL-P. cL-P: cRGD modified 157 

liposomes loaded with PPE. The data are expressed as mean ± SD. ns: no statistical difference. 158 



 159 

Figure S31. The hepatic function and renal function were evaluated by the quantification of A) glutamic 160 

pyruvic transaminase (ALT) and B) urea from mice after different treatments on day 10. I: PBS; II: 161 

PPE+3MA; III: cL-P; IV: cL-3; V: asAN-P/3. cL-P: cRGD modified liposomes loaded with PPE; cL-3: 162 

cRGD modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized artificially 163 

activated neutrophils. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p 164 

< 0.0001, ns: no statistical difference. 165 



 166 

Figure S32. The hemolysis reaction and anemia evaluated by the quantification of A) hematocrit value 167 

(HCT), B) mean corpuscular volume (MCV) and C) mean corpuscular hemoglobin (MCH). The 168 

inflammatory state evaluated by the quantification of D) lymphocyte and E) neutrophil and the 169 

coagulation function evaluated by the quantification of F) mean platelet volume (MPV) were from mice 170 

after different treatments on day 10. I: PBS; II: PPE+3MA; III: cL-P; IV: cL-3; V: asAN-P/3. cL-P: 171 

cRGD modified liposomes loaded with PPE; cL-3: cRGD modified liposomes loaded with 3MA; asAN-172 

P/3: autophagy inhibitor-sensitized artificially activated neutrophils. The data are expressed as mean ± 173 

SD. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001, ns: no statistical difference. 174 



 175 



Figure S33. The inflammatory state evaluated by the quantification of A) white blood cells (WBC), B) 176 

lymphocyte and C) neutrophils, hemolysis reaction and anemia evaluated by the quantification of D) red 177 

blood cells (RBC), E) hemoglobin (HGB), F) hematocrit value (HCT), G) mean corpuscular 178 

hemoglobin (MCH) and H) mean corpuscular volume (MCV), coagulation function evaluated by the 179 

quantification of I) platelets (PLT) and J) mean platelet volume (MPV) were from mice after different 180 

treatments on day 10. I: PBS; II: PPE; III: cL-P. cL-P: cRGD modified liposomes loaded with PPE; cL-181 

3: cRGD modified liposomes loaded with 3MA; asAN-P/3: autophagy inhibitor-sensitized artificially 182 

activated neutrophils. The data are expressed as mean ± SD. *p < 0.05, **p < 0.01, ***p < 0.001, 183 

****p < 0.0001, ns: no statistical difference. 184 


