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Advances in the application of live bacteria as vehicles for
delivering antitumor drugs
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Abstract: Some bacteria can selectively colonize the tumor site and inhibit tumor growth, serving as
ideal vehicles for delivering antitumor drugs. The system of delivering antitumor drugs with live
bacteria as vehicles is characterized by good biocompatibility and precise targeting. However, the
development of bacteria as drug delivery vehicles is limited by their own immunogenicity. In this paper,
the selection of chassis bacteria, bacterial loading drug strategies, antitumor drug delivery applications
and their limitations are elaborated in detail, and its future development direction is envisioned, with a
view to providing a reference for the study of live bacteria as antitumor drug delivery carriers.
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Figure 1 Advances in the study of live bacteria as tumor drug delivery vehicles. A: Bacterial selection. B:
Bacterial load drug strategies. C: Tumor drug delivery.
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Table 1 Mutated genes of Salmonella attenuated
strains

Strain Mutant gene References
VNP 20009 purl, msbB [14]

Al-R Leu, arg [15]
AppGpp rel A, spot [16]
Ty2la galE, ilvD, viaB, rpoS [17]

YB1 aroA, asd [18]

ZJ I Dam [19]
SL7207,SL 3235, WR 4017 aroA [20]
X4064, X4990 cya, crp [21]

SF 102 fliF, fliH1J [22]
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Table 2 Bacterial vehicles based on tumor drug delivery

Type of drug Therapeutic drug References
Cytokines Interferon a (IFN-a) [34]
Cytokines Tum or necrosis factor superfamily member 14 (TNFSF 14) [34]
Cytokines Interleukin 2 (IL-2), interleukin 4 (IL-4), interleukin 12 (IL-12) [35]
Chemokines C-C motif chemokine ligand 21 (CCL 21) [36]
Immune activators Bacterial flagellin [37]
Immune activators Immune checkpoint nanobodies [38]
Cytotoxins TNF-related apoptosis-inducing ligand (TRAIL) [39]
Cytotoxins Fas associated with the structural domain of death (FADD) [40]
Cytotoxins Bacterial toxins [41]
Angiogenesis inhibitors Endothelial repressors [42]
Angiogenesis inhibitors Histidine-rich glycoprotein (HPRG) [43]
Angiogenesis inhibitors Tumor suppressor 5 (TUM-5) [44]
Small molecule drug Azurin [45]
Small molecule drug Glucose dehydrogenase (GDH) [46]
Precursor drug-converting enzyme Cytosine deaminase [47]
Tumor antigen Tumor antigen (Ag) and mouse immunoglobulin G (IgG) [48]
Tumor antigen Neoantigen [49]
Small interfering RNA (siRNA) shRNA targeting indoleamine 2,3-dioxygenase [50]
Small interfering RNA (siRNA) STAT3-specific siRNA [51]
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Figure 2 Chemical engineering strategies for tumor drug delivery.
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