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Fig. S1. Agarose gel electrophoresis analysis of the pluxI-LysE fragment in VPE-WT.
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Fig. S2. Sequencing and sequence alignment of PCR-amplified fragments. (A) Sanger sequencing results of the VPE PCR amplification products. (B) Comparison of the sequencing results with BLAST on the NCBI website.
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Fig. S3. Representative fluorescence images of VPE-GFP in 4T1 cells after co-incubation for 1, 3, and 7 days. Scale bars are 50 µm.
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Fig. S4. Representative immunofluorescence images of VPE-PTEN. The expressed PTEN proteins were stained with PTEN primary antibody and then fluorescent secondary antibody. Scale bars are 2 µm.
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Fig. S5. Evaluation of the in vivo tumor targeting efficacy of VPE-GFP. (A) Representative images of major organs, including the heart, liver, spleen, lung, kidney, and tumor, after 1, 3, 5, and 7 days post-administration of VPE-GFP. Scale bar, 10 mm. (B) Quantitative analysis of GFP fluorescence intensity in tumor tissues. Data are presented as mean ± s.d. (n = 3). Statistical analysis was performed using one-way ANOVA. ***P < 0.001.
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Fig. S6. The quantified cell migration rate using ImageJ. Data were presented as mean ± s.d. (n = 3). Statistical analysis was performed using two-way ANOVA. ***P < 0.001.
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Fig. S7. A representative TEM image of RG-NPs. Scale bar, 100 nm. 
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Fig. S8. Encapsulation efficacy of RG7388 in RG-NPs. Data are presented as mean ± s.d. (n = 3).
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Fig. S9. Evaluation of the stability of RG-NPs. Size and zeta potential changes of RG-NPs in PBS were monitored and recorded over a 72 h period. Data are presented as mean ± s.d. (n = 3).
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Fig. S10. Loading efficacy of RG-NPs onto the VPE strain. Data are presented as mean ± s.d. (n = 3).



Fig. S11. The pro-apoptotic effect of VPE-PTEN@RG-NPs on 4T1 tumor cells. After incubation of VPE-PTEN@RG-NPs with different treatments for 48 h, the apoptosis levels of 4T1 cells were analyzed via flow cytometry. Data are presented as mean ± s.d. (n = 3). Statistical analysis was performed using one-way ANOVA. **P < 0.01, ***P < 0.001.
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[bookmark: OLE_LINK290][bookmark: OLE_LINK284]Fig. S12. Representative fluorescence images of VPE-PTEN@FITC-NPs. NPs conjugated onto the VPE surface were labeled with FITC. Scale bar, 1 μm.
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[bookmark: OLE_LINK285]Fig. S13. Confocal laser scanning microscopy images showing the infiltration of FITC-labeled nanoparticles in a 3D tumor spheroid model. Scale bar, 100 μm.

[bookmark: OLE_LINK286][bookmark: OLE_LINK288][bookmark: OLE_LINK289]Fig. S14. Safety evaluation of VPE-PTEN@RG-NPs. (A and B) Hemolytic activity of VPE-PTEN@RG-NPs. PBS served as the negative control, and Triton X-100 served as the positive control. (C) Representative H&E-stained sections of the spleen, heart, lung, liver, and kidney tissues after VPE-PTEN@RG-NPs treatment. Scale bar, 200 μm. (D) Organ-to-body-weight ratios of mice after VPE-PTEN@RG-NPs treatment (n=4). PBS treatment served as a control. (E) Complete blood counts of mice treated with VPE-PTEN@RG-NPs (n = 6). WBC, white blood cell count; RBC, red blood cell count; HGB, hemoglobin concentration; HCT, hematocrit; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; MCV, mean corpuscular volume; PLT, platelet count. Data are presented as mean ± s.d. (n = 6). Statistical analysis was performed using Student’s t-test (D and E) and one-way ANOVA (B). ***P < 0.001, n.s., no significance.






Fig. S15. H&E staining images of tumor sections from the B16F10 tumor-bearing mice. Scale bar, 200 μm.
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Fig. S16. Gene expression analysis in tumors using RNA sequencing. (A and B) Apoptosis signaling pathway changes of tumors in the VPE-PTEN@RG-NPs group, compared with the PBS and VPE-WT groups. (C) Heatmap of gene changes associated with cell cycle in different groups.
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Fig. S17. Body weight changes of mice during the treatment period. 






Fig. S18. Plasmid profiles being used in this study.



Table S1. The primers used in this study.
	Primer
	Forward (5'-3')

	P1
	TCT TCT ACA CCG TTC CGC TGC AA

	P2
	TCC GAT CCA CCT GGA TTG AGC CA














Table S2. A list of strains and their descriptions.
	Strain
	Plasmids
	Description

	VNP
	N/A
	Attenuated Salmonella typhimurium

	VNP-GFP
	pBR322-pluxI-GFP
	VNP strain expresses GFP in a QS-dependent manner

	VNP-PTEN
	pBR322-pluxI-PTEN
	VNP strain expresses PTEN in a QS-dependent manner

	VPE
	N/A
	VNP strain with the integrated pluxI-lysE gene

	VPE-WT
	pBR322-vector
	VPE strain expresses LysE in a QS-dependent manner

	VPE-GFP
	pBR322-pluxI-GFP
	VPE strain expresses GFP and LysE in a QS-dependent manner

	VPE-PTEN
	pBR322-pluxI-PTEN
	VPE strain expresses PTEN and LysE in a QS-dependent manner





[bookmark: OLE_LINK2]Table S3. Protein sequence of the LysE and PTEN.
	Protein
	Amino acid sequence

	LysE
	MVRWTLWDTLAFLLLLSLLLPSLLIMFIPSTFKRPVSSWKALNLRKTLLMASSVRLKPLNCSRLPCVYAQETLTFLLTQKKTCVKNYVRKE*

	PTEN
	MTAIIKEIVSRNKRRYQEDGFDLDLTYIYPNIIAMGFPAERLEGVYRNNIDDVVRFLDSKHKNHYKIYNLCAERHYDTAKFNCRVAQYPFEDHNPPQLELIKPFCEDLDQWLSEDDNHVAAIHCKAGKGRTGVMICAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTIPSQRRYVYYYSYLLKNHLDYRPVALLFHKMMFETIPMFSGGTCNPQFVVCQLKVKIYSSNSGPTRREDKFMYFEFPQPLPVCGDIKVEFFHKQNKMLKKDKMFHFWVNTFFIPGPEETSEKVENGSLCDQEIDSICSIERADNDKEYLVLTLTKNDLDKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEASSSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQITKVHHHHHH*
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