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Abstract: Tumor is a neoplasm formed by the abnormal proliferation of local tissue cells under the effects of different
tumorigenic factors. Tumor-therapy has always been a difficult clinical issue, while regular cancer treatments, such as
radiotherapy, chemotherapy and surgery, have obvious limitations. Earlier studies have shown that some obligate anaerobes
or facultative anaerobes have anti-tumor effects, for example, Salmonella typhymurium as facultative anaerobic bacteria can
selectively colonize tumors and inhibit their growth. Besides, Salmonella has many advantages in tumor-therapy. In the past
decade or two, many researchers have carried out genetic manipulation to attenuate the virulence of Salmonella, to improve
their specificity of tumor colonization and specially to use attenuated Salmonella as carriers to deliver a variety of
anti-tumor therapeutic molecules, and these genetically modified Salmonella have shown good anti-tumor effects in many
animal experiments. Along with further research of Salmonella-mediated antitumor treatment, applications of genetically
modified Salmonella for more effective tumor-therapy are promising. We reviewed the anti-tumor mechanisms of
Salmonella, the research progress in tumor-therapy using genetically modified Salmonella, and current problems and

possible solutions.
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Fig. 1 Schematic representation of the major anti-tumor mechanisms of Salmonella as a cancer therapeutic agent®®..
Salmonella can inhibit tumor through many ways like (i) self-replicating and nutrient competition; (ii) activation of
immune response by inducing gap junctions and cross-presentation of tumor antigen; (iii) ability to secrete toxins that
can induce the apoptosis of tumor cells; (iv) ability to be genetically engineered to specifically delivery. (A) siRNA
(red box), or (B) cytokines (brown box), or (C) tumor-associated antigens, or antibodies (purple box).
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Table 1 Mutated genes of attenuated Salmonella used in anti-tumor research and their functions

Mutated genes Functions

References

[3, 5, 11-12, 27, 30, 32, 34-35,

msh B/ Pur | msb B, modifying lipid-A; Pur I, regulating adenine synthesis 38.40, 51-52, 54-55]
phoP/phoQ Regulating acid phosphatase synthesis [31, 44, 49, 52]

relA Encoding ppGpp synthetase [33]

htrA Encoding Heat Shock Protein [37]

aroA Key gene of aromatic amino acids synthesis [36, 43, 45-47, 50, 55]
cyalerp fzij[)l(ilili ec}i(lzfrﬁ; r((;:s;:ijc adenosine monophosphate) synthetase/ [29]

asd Key gene of DAP (diaminopimelic acid) synthesis [2,29]
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Table 2 Tumor therapeutic agents delivered by recombinant anti-tumor Salmonella and their functions

Tumor therapeutic agents Functions References

Prokaryotic expression systems

Cytokines

IL-2 Related to the activation of T cells and NK cells [29]

IL-18 Inducing production of IFN-y; stimulating the proliferation of T 30]
cells and NK cells and their secretion of cytokines

LIGHT Qrowth fac.tor of DCs; inducing the expression of chemokines after [31]
binding to its receptor

CCL21 As one chemokine, controlling the migration of T cells, DCs and [32]
NK cells

Cytotoxic agents

Cytolysin Cytotoxic protein [33, 55]

TRAIL Inducing the apoptosis of tumor cells through death receptor [34]
pathway

FasL Inducing the apoptosis of Fas-expressing cells after binding to its [35]
receptor

CD40L S}lppress.in.g malignant B cells.; Promoting the proliferation and [36]
differentiation of B cells after binding to CD40

5.FU Disturbing the synthesis of DNA and RNA after being converted to [11, 39-40]
another form

Antigens/antibodies

SVN Inhibitor of apoptosis proteins; expressed by almost all solid tumors [37]

CEA-scFv Single-chain antibody fragment of CEA [38]

Eukaryotic expression systems

Cytokines

L-12 Stimu?ating the proliferation of T cells and NK cells and their [43]
secretion of INF-y

GM-CSF Activating granulocytes and macrophages [43]

Endostatin Selective.ly inhibiting the proliferation and migration of vascular (41, 44]
endothelial cells

Thrombospondin Inhibiting angiogenesis [42]

Tumor-associated antigens

1 i 1 thelial cell lated to th

VEGFR2 (fk-1) Qn y expretssed in vascu.ar endothelia .ce S ar?d related to the [45-46]
differentiation of endothelial cells and angiogenesis

a-Fetoprotein The specific antigen of hepatic cells carcinoma [47]

siRNA

STAT3-siRNA Stat?, chr.onic activa.tion of which is r.elated to the abnormal cell (37, 44, 49]
proliferation and malignant transformation

Bel2-siRNA Bcl2, an anti-apoptosis protein; expressed in >90% of all malignant [50]
melanomas

IDO-siRNA IDO, acts as one potent suppressor of adaptive immunity [51]
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