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[bookmark: _Hlk154687196]Supplementary Figure 1. Stability studies in an in vitro simulated physiological environment. NV, HV and HV-DOX were placed in 50% serum-containing PBS at 37°C and assayed for changes in particle size after 0, 6, 12, 24, and 48 h, respectively (n = 3).
[bookmark: OLE_LINK1]NV: Nanovesicles; HV: Hybrid vesicles; HV-DOX: Doxorubicin-loaded hybrid vesicles.
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[bookmark: _Hlk154687222]Supplementary Figure 2. Analyses of the cumulative rate of drug release. Cumulative release of HV-DOX, HV-DOX and LIP-DOX in different release media. A 1 mL sample was added to a dialysis tube (3500 MWCO) and immersed in 50 mL of PBS media (pH 6.5 or 7.4). Samples were shaken with a speed of 100 rpm at 37 °C on the shaker table. Release media (1 mL) was extracted at each predetermined time point and substituted with 1 mL of fresh media (n =3).
NV-DOX: Nanovesicle containing  doxorubicin; LIP-DOX: Liposomal doxorubicin HV-DOX: Doxorubicin-loaded hybrid vesicles.
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[bookmark: _Hlk154687242]Supplementary Figure 3. IC50 statistics for F-DOX and HV-DOX in Figure 2B. n=3; ***p<0.001.
IC50: Half maximal inhibitory concentration; F-DOX: Free doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles.

[image: ]
[bookmark: _Hlk154687260]Supplementary Figure 4. ELISA for IL-6. BMDCs were treated with HV, F-DOX, LIP-DOX or HV-DOX for 24 h, and IL-6 was detected by ELISA in the cell supernatant, which showed that HV-DOX was 1.8 times greater than HV. n=3; ****p<0.0001.
BMDC: Bone marrow-derived dendritic cell; HV: Hybrid vesicles; F-DOX: Free doxorubicin; LIP-DOX: Liposomal doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles; ELISA: Enzyme-linked immunosorbent assay; IL-6: Interleukin-6.
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[bookmark: _Hlk154687301]Supplementary Figure 5. Real-time fluorescence quantitative PCR for the detection of TNF-α. BMDCs were treated with HV, F-DOX, LIP-DOX or HV-DOX respectively for 24 h, and RT‒qPCR was used to detect the expression of TNF-α mRNA in the cells; the results showed that HV-DOX was 1.3-fold greater than HV. n=3; ***p<0.001.
BMDC: Bone marrow-derived dendritic cell; HV: Hybrid vesicles; F-DOX: Free doxorubicin; LIP-DOX: Liposomal doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles; RT‒qPCR: Real-time quantitative PCR; TNF-α: Tumor necrosis factor α.
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[bookmark: _Hlk154687322]Supplementary Figure 6. Ex vivo biodistribution F-DOX and HV-DOX were administered intratumorally at a DOX dose of 0.5 mg kg-1 for biodistribution assays. Subsequently, the tumors were removed and sectioned after cryogenic freezing, and the red fluorescence distribution was observed via fluorescence microscopy (scale bar: 100 μm).
F-DOX: Free doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles; DAPI: dimensional assessment of personality impairment.
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[bookmark: _Hlk154584898][bookmark: _Hlk154687346]Supplementary Figure 7. Hematoxylin-eosin staining of tumor tissues and mouse organ coefficient analysis . C57/BL6 male mice were inoculated with 1 × 106 MC38 cells, after which the tumors grew to 50 mm3 in size. The control, HV, F-DOX, LIP-DOX, and HV-DOX treatments were administered every three days for 7 consecutive times to observe the endpoints. The HE and organ coefficient results showed no significant changes in any of these organs. n=6.
HV: Hybrid vesicles; F-DOX: Free doxorubicin; LIP-DOX: Liposomal doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles.
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Supplementary Figure 8. Mechanistic analysis of the therapeutic efficacy of HV-DOX in combination with immunochemotherapy by Ki67 immunohistochemistry, TUNEL (A), CRT, HMGB1 (B) and LC3B (C) staining of MC38 tumor tissues. Quantitative analysis of Ki67 (D), TUNEL (E), CRT (F), HMGB1 (G) and LC3B (H) staining (scale bar: 50 μm).
*p<0.5; **p<0.01; ***p<0.001; ****p<0.0001. (n=3)
HV: Hybrid vesicles; F-DOX: Free doxorubicin; LIP-DOX: Liposomal doxorubicin; HV-DOX: Doxorubicin-loaded hybrid vesicles; Ki67: Tumor proliferation marker Ki67; TUNEL: Apoptosis Cell Detection Kit; CRT: Calreticulin; LC3B: Microtubule-associated protein 1 light chain 3 beta; HMGB1: High mobility group protein 1.
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