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Supplementary Figure 1. Images of discontinuous sucrose density gradients post ultracentrifugation to 

separate the dual membranes of recombinant E. coli BL21(DE3)plysS cells. 

 

 

 

Supplementary Figure 2. SDS-polyacrylamide gel electrophoresis of E.Coli, BDVs, OM and IM. 
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Supplementary Figure 3. Dendritic cell maturation in vitro. (a) Confocal image of BMDCs uptake of E. 

coli GFP-Mutation-M33-M47 BDVs in vitro (Scale bar: 10 µm). (b) Confocal 3D image of BMDCs uptake 

of E. coli GFP-Mutation-M33-M47 BDVs in vitro. Green: BDVs. Red: cell membrane. Blue: cell nucleus. 
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Supplementary Figure 4. Representative flow cytometry plots of CD11c+ CD40+ cells (a) and mature DCs 

(b) induced by different formulations of BDVs in vitro (gated on CD11c+ cells). Cells were stained with anti-

CD11c-APC and anti-CD40-PE (a) antibodies; anti-CD11c-APC, anti-CD80-FITC and anti-CD86-PE (b) 

antibodies (Biolegend), separately. Error bar, mean ± s.e.m. (G1) PBS, (G2) Blank BDVs, (G3) Normal-

M33-M47 BDVs, (G4) Mutation-M33-M47 BDVs. 

 

 
 

Supplementary Figure 5. Representative flow cytometry dot plots of CD11c+ MHCII+ cells (a) and statistical 

data (b) in different groups in vitro (gated on CD11c+ cells, n = 5). Cells were stained with anti-CD11c-APC, 

anti-mouse I-A/I-E-PE antibodies (Biolegend). Error bar, mean ± s.e.m. *P < 0.05, **P < 0.01, ***P < 0.001. 

One-way ANOVA with Tukey post-hoc tests (b). 
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Supplementary Figure 6. Body weights of mice in different groups during treatment (n = 7). (#1) Gel-PBS, 

(#2) Gel-Blank BDVs, (#3) Gel-Normal-M33-M47 BDVs, (#4) Gel-Mutation-M33-M47 BDVs, (#5) aPD-1, 

(#6) Gel-Mutation-M33-M47 BDVs + aPD-1. Error bar, mean ± s.e.m..  

 

 

Supplementary Figure 7. The H&E staining histological images of heart, liver, spleen, kidney and lung of 

mice in different experimental groups. Scale bar: 100 µm. 
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Supplementary Figure 8. Quantitative analysis of CD4+ T cells from different treatment groups (gated on 

CD3+ T cells, n = 5). Error bar, mean ± s.d.. (#1) Gel-PBS, (#2) Gel-Blank BDVs, (#3) Gel-Normal-M33-

M47 BDVs, (#4) Gel-Mutation-M33-M47 BDVs, (#5) aPD-1, (#6) Gel-Mutation-M33-M47 BDVs + aPD-1. 

 

 

 

Supplementary Figure 9. a, b, Representative flow cytometry plots (a) and ratios (b) of different groups of 

CD4+ Ki67+ T cells in tumors (gated on CD3+ CD4+ T cells, n = 5). Cells were stained with anti-CD3-FITC, 

anti-CD4-PE, anti-Ki67-Alexa Fluor® 647 antibodies (Biolegend). Error bar, mean ±  s.d.. c, d, 

Representative flow cytometry plots and ratios of CD25+ Foxp3+ T cells in the tumors from different groups 

(Gated on CD3+ CD4+ T cells, n = 5). Cells were stained with anti-CD4-PE, anti-CD25-Brilliant Violet 421, 

anti-Foxp3-Alexa Fluor® 647 antibodies (Biolegend). Error bar, mean ± s.d.. (#1) Gel-PBS, (#2) Gel-Blank 

BDVs, (#3) Gel-Normal-M33-M47 BDVs, (#4) Gel-Mutation-M33-M47 BDVs, (#5) aPD-1, (#6) Gel-

Mutation-M33-M47 BDVs + aPD-1. NS: no significant, *P < 0.05, **P < 0.01, ***P < 0.001. One-way ANOVA 

with Tukey post-hoc tests (b, d). 
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Supplementary Figure 10. a, b, Representative flow cytometry plots (a) and ratios (b) of different groups of 

CD8+ Gzm B+ T cells in tumors (gated on CD3+ CD8+ T cells, n = 5). Error bar, mean ±  s.d.. c, d, 

Representative flow cytometry plots and ratios of CD8+ Perforin+ T cells in the tumors from different groups 

(gated on CD3+ CD8+ T cells, n = 5). Error bar, mean ± s.d.. Cells were stained with anti-CD3-FITC, anti-

CD8-APC/Fire750, anti-Granzyme B-PE, anti-Perforin-APC antibodies (Biolegend). (#1) Gel-PBS, (#2) Gel-

Blank BDVs, (#3) Gel-Normal-M33-M47 BDVs, (#4) Gel-Mutation-M33-M47 BDVs, (#5) aPD-1, (#6) Gel-

Mutation-M33-M47 BDVs + aPD-1. NS: no significant, *P < 0.05, **P < 0.01, ***P < 0.001. One-way ANOVA 

with Tukey post-hoc tests (b and d). 

 

Supplementary Table 1. Substitution sites are indicated by red letters and linker sequence is indicated by 

green letters. 

Name Nucleotide sequence (5’---3’) 

Normal-M33-M47 

GACAGTGGAAGTCCTTTTCCAGCAGCTGTAATTCTCAGAGTTGCTTTGCACATGGC

CAGAGGGCTAAAGTACCTGCACCAAGGCGGCGGCGGCAGCGGCGGCGGCGGCAG

CGGCGGCGGCGGCAGCGGTCGAGGCCATCTCCTGGGCCGCCTGGCGGCCATCGTG

GCTAAACAGGTACTGCTGGGCCGGAAGGTGGTGGTCGTACGC 

Mutation-M33-M47 

GACAGTGGAAGTCCTTTTCCAGCAGCTGTAATTCTCAGAGATGCTTTGCACATGGC

CAGAGGGCTAAAGTACCTGCACCAAGGCGGCGGCGGCAGCGGCGGCGGCGGCAG

CGGCGGCGGCGGCAGCGGTCGAGGCCATCTCCTGGGCCGCCTGGCGGCCATCGTG

GGTAAACAGGTACTGCTGGGCCGGAAGGTGGTGGTCGTACGC 

 


