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Table S1 List of antibodies applied to flow cytometric analysis. 20 

Antibody Clone Fluorophore Source 

CD3 17A2 PE-cy7 Biolegend 

CD3 17A2 APC/Cyanine5 Biolegend 

CD4 GK1.5 PE Biolegend 

CD45 QA17A26 APC Biolegend 

CD8a 53-6.7 FITC Biolegend 

CD8a 53-6.7 PE/Cyanine5 Biolegend 

CD80 16-10A1 APC Biolegend 

CD86 GL-1 PE-cy7 Biolegend 

CD69 H1.2F3 PE Biolegend 

CD25 3C7 FITC Biolegend 

CD11b M1/70 FITC Biolegend 

NK1.1 S17016D PE Biolegend 

CD44 IM7 FITC Biolegend 

CD62L MEL-14 APC Biolegend 

Foxp3 FJK-16s APC eBioscience 

CD16/32 (Fc 

Block) 
93 -- eBioscience 

γH2AX S139 -- Abcam 

dsDNA J2 -- 
Cell Signaling 

Technology 

STING Ser365 -- 
Cell Signaling 

Technology 

p-STING Ser366 -- 
Cell Signaling 

Technology 

IRF3 D83B9 -- 
Cell Signaling 

Technology 

p-IRF3 SER396 -- Cell Signaling 
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Technology 

TBK1 D1B4 -- 
Cell Signaling 

Technology 

p-TBK1 Ser172 -- 
Cell Signaling 

Technology 

GAPDH D4C6R -- 
Cell Signaling 

Technology 

  21 
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Table S2 The long-term stability of AUG at 4 ℃ (n = 3). 22 

 Size (nm) 

Polymer 

dispersity index 

(PDI) 

Zeta potential 

(mV) 

Doxorubicin 

(%) 

0 Day 152.4 ± 1.6 0.218 ± 0.023 -10.42 ± 1.07 100.0 ± 0.3 

7 Day 154.7 ± 2.9 0.168 ± 0.019 -4.51 ± 0.16 99.7 ± 0.9 

14 Day 154.1 ± 3.0 0.144 ± 0.018 -6.49 ± 0.43 98.6 ± 1.3 

21 Day 154.7 ± 0.4 0.167 ± 0.009 -5.17 ± 1.24 99.2 ± 0.8 

28 Day 155.3 ± 1.0 0.161 ± 0.008 -4.16 ± 0.76 99.4 ± 1.0 

  23 
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 24 

Figure S1. The synthesis routes of C7A-NH2 (compound 2).  25 
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 26 

Figure S2. 1H NMR spectrums of compound 1.  27 
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 28 

Figure S3. The synthesis routes of CHOL-COOR.  29 
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 30 

Figure S4. 1H NMR spectrums of CHOL-COOR  31 
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 32 

Figure S5. The synthesis routes of CHOL-C7A.  33 
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 34 

Figure S6. 1H NMR spectrums of compound CHOL-C7A.  35 
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 36 

Figure S7. MS spectra of CHOL-C7A.  37 



12 
 

 38 

Figure S8. Size distribution of C7A-Lipo at pH 7.4.  39 
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 40 

Figure S9. The standard curve was prepared by CHOL-C7A.  41 
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 42 

Figure S10. Representative gel image and quantitative statistics of (A) STING and p-43 

STING; (B) TBK1 and p-TBK1. (C) IRF3 and p-IRF3 proteins expression in B16-F10 44 

cells within different treatments.  45 
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 46 

Figure S11. Quantification of ATP released from B16-F10 cell induced by DOX (n = 47 

3). (I) PBS; (II) Free DOX; (III) DOX-Lipo; (IV) C7A-Lipo and (V) AUG. Data are 48 

means ± SD. *P < 0.05, **P < 0.01, ***P < 0.001 determined by Student’s t-test.  49 
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 50 

Figure S12. Representative fluorescence images depicting the infiltration and 51 

subsequent elimination of the therapeutic agent AUG within tumor tissues, with AUG 52 

being fluorescently labeled with DiD for enhanced visualization. Scale bar: 500 μm.  53 
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 54 

Figure S13. Changes of body weight during the treatment (n = 3). (I) PBS; (II) Free 55 

DOX; (III) DOX-Lipo; (IV) C7A-Lipo and (V) AUG.  56 
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 57 

Figure S14: The antitumor effect of AUG in MC38 tumor. (A) Tumor growth curves 58 

for each mouse. (B) Total tumor growth curves of mice in different groups post-59 

treatment. (C and D) Photographs of dissected tumors (C) and average tumor weights 60 

(D) at the end of the treatment. Ns = non-significant, *P < 0.05, **P < 0.01, ***P < 61 

0.001.  62 
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 63 

Figure S15: The gating strategy for the tumor microenvironment. (A) CD4+ and CD8+ 64 

T cells in tumor microenvironment. (B) CD8+CD69+ cells in CD3+ T cells. (C) The 65 

proportion of Treg cells in tumor microenvironment. (D and E) Calculate the number 66 

of mature DCs (D) and NK cells (E) in the tumor microenvironment. The percentages 67 

indicated correspond to the relative frequency of cells within the respective parent gate, 68 

providing a clear representation of the cellular composition.  69 



20 
 

 70 

Figure S16. The gating strategy for manual analysis to sequentially identify the 71 

proportion of CD4+/CD8+ (A) and CD62L+ (B) expressed in the spleen. Note: the 72 

percentages shown represent the frequency of cells relative to the parent gate.  73 
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 74 

Figure S17. H&E staining of tissues including heart, liver, spleen, lung and kidney from 75 

C57BL/6 mice after various formulation treatment. The scale bar is 100 μm.  76 
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 77 

Figure S18. Serum chemistry levels in mice, including ALB, AST, UREA, ALP, TP and 78 

CKMB. (I) PBS; (II) Free DOX; (III) DOX-Lipo; (IV) C7A-Lipo and (V) AUG (n = 4). 79 

Data are means ± SD. *P < 0.05, **P < 0.01, ***P < 0.001 determined by Student’s t-80 

test.  81 
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 82 

Figure S19. Blood routine levels in mice after treatment, including WBC, RBC, HGB 83 

and PLT. (I) PBS; (II) Free DOX; (III) DOX-Lipo; (IV) C7A-Lipo and (V) AUG (n = 84 

4). Data are means ± SD. *P < 0.05, **P < 0.01, ***P < 0.001 determined by Student’s 85 

t-test.  86 
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 87 

Figure S20. The gating strategy for manual analysis to sequentially identify the 88 

proportion of TCM and TEM cells in the spleen. Note: the percentages shown represent 89 

the frequency of cells relative to the parent gate. 90 


