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Figure S1. The pore width was determined by nitrogen adsorption assay. 19 
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Figure S2. (A) SDS-PAGE analysis of EV-coated hybrid nanovaccines. (B) The size changes 33 
of EV13, EV15, and EV26 in PBS buffer. Data are presented as the means ± SD (n = 3). 34 
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Figure S3. (A) Cell viability of BMDCs with EVs at different protein concentrations. (B) 46 
Cell viability of BMDCs with MSN at different concentrations. Cell viability of (C) BMDCs 47 
and (D) DC2.4 cells with EV-coated nanovaccines at different protein concentrations. (E) 48 
Cell viability of BMDCs treated with EV-coated hybrid nanovaccines exposed to laser 49 
irradiation for 30-180 s. Data are presented as the means ± SD (n = 3). 50 
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Figure S4. Cell uptake by BMDCs determined by flow cytometry at 4 h post-incubation with 54 
EVs and EV-coated hybrid nanovaccines. Data are presented as the means ± SD (n = 3). 55 
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Figure S5. Mean fluorescence intensity (MFI) of CD86, CD80 and CD40 expression by BMDCs 69 
was determined by flow cytometry. Data are presented as the means ± SD (n = 3). *P < 0.05, **P < 70 
0.01, vs the control group. 71 
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 78 
Figure S6. (A)-(F) BMDCs were analysed for expression of CD86, CD80, CD40, CCR7, 79 
MHC-I and MHC-II by flow cytometry after stimulation with EV13, EV13/ICG/MSN, 80 
EV13/ICG/MSN+laser, and LPS. Data are presented as the means ± SD (n = 3). *P < 0.05, 81 
**P < 0.01, ***P < 0.005, vs the control group. 82 
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Figure S7. (A)-(F) BMDCs were analysed for expression of CD86, CD80, CD40, CCR7, 90 
MHC-I and MHC-II by flow cytometry after stimulation with EV26, EV26/ICG/MSN, 91 
EV26/ICG/MSN+laser, and LPS. Data are presented as the means ± SD (n = 3). *P < 0.05, 92 
**P < 0.01, ***P < 0.005, vs the control group. 93 
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Figure S8. In vivo fluorescent images of EV13, EV13/ICG/MSN, EV26, and 101 
EV26/ICG/MSN at different time points. 102 
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Figure S9. (A) The proportion of CD3+CD8+ T cells in splenocytes was determined by flow 110 
cytometry after stimulation with EV13, EV13/ICG/MSN, and EV13/ICG/MSN+laser. (B) 111 
The proliferation of CD8+ T cells was assessed by CFSE dilution. (C) The proportion of 112 
IFN-γ-producing CD8+ T cells was determined by flow cytometry. (D) The proportion of 113 
CD3+CD4+ T cells in splenocytes was determined by flow cytometry. (E) The proliferation of 114 
CD4+ T cells was assessed by CFSE dilution. (F) Time course of EV-specific IgG titres. (G) 115 
The IgG2a/IgG1 ratio was measured on day 21 in sera from immunized mice. Data are 116 
presented as the means ± SD (n = 6). *P < 0.05, **P < 0.01, ***P < 0.005, vs the saline or 117 
indicated groups. 118 
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Figure S10. (A) The proportion of CD3+CD8+ T cells in splenocytes was determined by flow 120 
cytometry after stimulation with EV26, EV26/ICG/MSN, and EV26/ICG/MSN+laser. (B) 121 
The proliferation of CD8+ T cells was assessed by CFSE dilution. (C) The proportion of 122 
IFN-γ-producing CD8+ T cells was determined by flow cytometry. (D) The proportion of 123 
CD3+CD4+ T cells in splenocytes was determined by flow cytometry. (E) The proliferation of 124 
CD4+ T cells was assessed by CFSE dilution. (F) Time course of EV-specific IgG titres. (G) 125 
The IgG2a/IgG1 ratio was measured on day 21 in sera from immunized mice. Data are 126 
presented as the means ± SD (n = 6). *P < 0.05, **P < 0.01, ***P < 0.005, vs the saline or 127 
indicated groups. 128 
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Figure S11. (A) The proliferation of CD8+ T cells was assessed by CFSE dilution after 130 
restimulation (means ± SD; n = 6). (B) Antimicrobial assays against intracellular S. aureus 131 
within macrophage cells (geometric mean ± SD; n = 6). *P < 0.05, **P < 0.01, ***P < 0.001, vs 132 
the saline group. 133 
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Figure S12. (A) Skin lesions were monitored in mice over the course of infection with S. 136 
aureus S29213 (means ± SD; n = 6). (B) On day 7 post-infection, the infected skin and major 137 
organs, including the heart, liver, spleen, lung, and kidney were collected and the bacterial 138 
burdens were enumerated (geometric mean ± SD; n = 6). **P < 0.01, ***P < 0.005, vs the 139 
saline group.  140 
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Figure S13. (A) Skin lesions were monitored over the course of infection in mice challenged 144 
with S. aureus BWMR26 (means ± SD; n = 6). (B) On day 7 post-infection, the affected skin 145 
and major organs, including the heart, liver, spleen, lung, and kidney were collected and the 146 
bacterial burdens were enumerated (geometric mean ± SD; n = 6). **P < 0.01, ***P < 0.005, 147 
vs the saline group. 148 
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Figure S14. (A) Body weight changes. (B) H&E stained images of the main organs. (C) 155 
Blood biochemical indexes of mice administrated with EV/ICG/MSN+laser or saline (mean ± 156 
SD; n=6). 157 


