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Abstract: Attenuated Salmonella typhimurium VNP20009 is a widely used natural oncolytic bacterium, which
has great application potential given its unique characteristics, including clinical safety, tumor targeting specificity,
and explicit genome sequence. Here, we show that tumor progression can be effectively reduced by intraperitoneal
administration with VNP20009 in a mouse model of melanoma (all animal experiments were conducted in
accordance with the Animal Ethics Committee of China Pharmaceutical University); co-culture experiment in vitro
demonstrated that VNP20009 can induce the polarization of macrophage M1, accompanied by expression of
inflammation-related factors; flow cytometry analysis showed that VNP20009 induced the increase of immune cell
infiltration in tumor. Further analysis showed that T cells infiltration in tumor-draining lymph node (TDLN)
increased, and VNP20009 induced the activation of CD4" T cells and CD8" T cells in tumor. Our results
demonstrate that VNP20009 treatment significantly inhibited melanoma tumors by remodeling tumor-associated
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macrophages to an M1-like phenotype, as well as recruiting and activating cytotoxic T cells, combined with its own

antigenic activity to exert anti-tumor immunity.
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Table 1 The primer sequence of RT-qPCR. TNF-a: Tumor necro-
sis factor alpha; IFN-y: Interferon gama; IL: Interleukin; GZMB:
Granzyme B; INOS: Inducible nitric oxide synthase; CCL2: C-C

motif chemokine ligand 2

Primer Sequence (5'-3")
m-TNF-a-F ACTGAACTTCGGGGTGATCG
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Figure 2

Representative images of RAW264.7 cells under
different treatment conditions. RAW264.7 cells were co-cultured
with PBS, lipopolysaccharide (LPS, 200 ng-mL™") and interleukin-4
(IL-4, 40 ng-mL™") for 24 h, co-cultured with VNP (1x10° CFU-mL™")
for 8 h (scale bar, 20 um)
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Figure 1

VNP20009 (VNP) treatment suppresses tumor xenograft growth in vivo. A: Overall procedures to establish B16F10-C57BL/6

subcutaneous tumor model. Cancer cell inoculation was followed by treatment with VNP or PBS; B: Comparison of tumor, liver and spleen

from the tumor-bearing mice; C: The tumor volume of the mice treatment with VNP or PBS was monitored; D: The curves of the mice body

weight were recorded every day; E: Organ body weight index of the tumor-bearing mice. n = 5, x + s (analyzed by unpaired two-tailed

Student’s -test). "P < 0.05, "P<0.01, 7P <0.000 1
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Figure 3 RT-qPCR detection of the levels of M1 markers (TNF-
a, iNOS and CCL2) in RAW264.7 in co-culturing system. n = 3,
X + s (analyzed by one-way ANOVA). "P < 0.05, "P<0.01, "P <
0.001, ""P < 0.000 1. ns: Not significant
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Figure 4 RT-qPCR detection of the levels of TNF-a, IFN-y, IL-2
and GZMB in tumor and tumor-draining lymph node (TDLN) (n = 3)
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Figure 5 VNP treatment promotes the activation of CD8" T cells
in the tumor environment. Flow cytometry detecting the levels of
T cell markers in tumor, spleen, TDLN and blood. A: CD45
staining was used to determine leukocyte; B: CD3 staining was
used to determine T cells; C, D: CD4 and CD8 staining was used
to differentiate T cells; E: CD69 staining was used to determine
CD4" and CD8" T cells activation, and the quantification graph
showinF, G.n=3,Xx+s. 'P<0.05 "P<0.01, "P<0.001
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Figure 6 Schematic models demonstrating the VNP treatment for tumor immunotherapy. Step A: VNP treatment stimulates macrophage

M1 polarization and promotes the accumulation of leukocyte in the tumor environment; Step B: After being polarization in the tumor, M1

macrophages, which is loaded with tumor antigens, recruit and activate T cells in TDLN; Step C: Cytotoxic CD8" T cells, which is activated

by M1 macrophages, can interact with tumor cells, thereby releasing GZMB and enhancing the tumor killing effect together with VNP
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