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Supplementary Fig. 1. No contamination of bacteria in OMVs preparation. PBS or purified OMVs (10 

µg) were spread on Luria-Bertani plates, followed by incubating at 37˚C for 24 h.  
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Supplementary Fig. 2. The effect of dynosore on the uptake of OMVs into HL-1 cells. HL-1 cells were 

pretreated with dynosore for 1 h at 37˚C, and then incubated with DiO-OMVs for 6 h at 37˚C. The 

uptake of the fluorescently labelled OMVs by cells was detected with flow cytometry, and data represent 

the percentage of DiO-positive cells of two independent experiments. ***, P<0.001; Error bars indicate 

SEM.  
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Supplementary Fig. 3. OMVs activate macrophage to provoke cytokine production. LPS (0.6 µg/mL) 

or OMVs (1, 10 µg/mL) were added to RAW 264.7 cells, and the culture supernatant concentrations of 

TNF-α and IL-6 24 h later are shown in panel A and B, respectively. *, P<0.05; **, P<0.01; ***, 

P<0.001; ns, not significant; versus PBS group. LPS (0.6 µg/mL) and OMVs (10 µg/mL) group were 

also compared with OMVs (1 µg/mL) group. Error bars indicate SEM. n=3.  
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Supplementary Fig. 4. The effect of H2O2 (hydrogen peroxide) and lower concentration of LPS and 

OMVs on viability and cytokine production in HL-1 cells. (A) Cells were exposed to H2O2 (500 µM), 

LPS (0.1 µg/mL) or OMVs (0.1 µg/mL) for 48 h and cell viability was assessed by MTT assay. Results 

are expressed in percentage of control. (B and C) H2O2 (500 µM), LPS (0.1 µg/mL) or OMVs (0.1 

µg/mL) were added to HL-1 cells, and the culture supernatant concentrations of TNF-α and IL-6 24 h 

later are shown in panel B and C, respectively. **, P<0.01; ***, P<0.001; ns, not significant; versus 

PBS group. Error bars indicate SEM. n=3.  
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Supplementary Fig. 5. OMVs induce the phosphorylation of p65 in HL-1 cells. (A) Cells were treated 

with LPS (1 µg/mL) or OMVs (0.1 µg/mL) for 5 min. The whole-cell extracts were prepared as 

described in Methods. 40 µg of extracts were probed with anti-phospho-p65 (serine 536) antibody 

(1/1000 dilution). For loading control, the blots were stripped and reprobed with anti-beta-actin 

antibody (1/1000). The images were cropped from different parts of the same gel. (B and C) Additional 

raw images of the Western blots with anti-phosphos-p65 antibody (B) and anti-beta-actin antibody (C) 

shown in Supplementary Fig. 5a. From left to right: PBS group, LPS (1 µg/mL) group, OMVS (0.1 

µg/mL) group.  
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Supplementary Fig. 6. The molecular and inflammatory activity comparison between LPS purchased 

and LPS from OMVs. (A) Both LPS (10 µg) were subjected to SDS-PAGE analysis and visualized by 

silver staining. This is the whole image of SDS-PAGE gel. (B) Both LPS (1 µg/mL) were added to HL-

1 cells, and the culture supernatant concentrations of TNF-α and IL-6 24 h later were measured. ***, 

P<0.001; ns, not significant; versus PBS group. LPS from E. coli O55:B5 group was also compared 

with LPS from OMVs group. Error bars indicate SEM. n=3.  
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Supplementary Fig. 7. OMVs induce changes in intracellular calcium. OMVs (1 µg/mL) was applied 

for 15 min to the cells which were continuously perfused with the extracellular solution. Horizontal 

lines show application time of OMVs. 
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Supplementary Fig. 8. Western blot analysis of bacterial whole-cell lysates (WC), outer membrane 

proteins (OMP), periplasmic proteins (PP), and OMVs with anti-OMVs antibody. This is the whole 

image of the Western blots.  
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Supplementary Fig. 9. LPS was delivered to the heart tissue at early time point. Heart lysates were 

prepared from mice injected with LPS as shown in Fig. 5a, followed by measurement of LPS using anti-

E. coli LPS antibody. ***, P<0.001; versus 0 h group. Error bars indicate SEM. n=5.
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Supplementary Fig. 10. OMVs increase TNF-α, IL-6, and RANTES in serum. Serum were prepared 

from mice injected with OMVs or LPS as shown in Fig. 5a, followed by measurement of TNF-α, IL-6, 

and RANTES by ELISA. *, P<0.05; **, P<0.01; ***, P<0.001; versus 0 h group. Error bars indicate 

SEM. n=5. 


