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Review Article

Genetically Modified Bacteria as Targeted Agent for Cancer

Subin Jin, Young Mi Whang, In Ho Chang

Department of Urology, Chung-Ang University Hospital, Seoul, Korea

With the emergence of microbiome as a major player in many human diseases, bacteria as therapeutics are
gaining significant interest. Whole bacteria or cytotoxic or immunogenic peptides carried by them exert potent
anti-tumor effects in the experimental models of cancer. The use of attenuated microorganism (s) e.g., BCG to
treat human urinary bladder cancer was found to be superior compared to standard chemotherapy. While bacteria
alone may not offer full therapeutic benefits, modifying them with anti-tumor agents, anti-oncogenes or immunogenic
antigens, either alone or in combination, will prove to be beneficial. Vectors for delivering shRNAs that target
oncogenic products, express tumor suppressor genes and immunogenic proteins have been developed. These
approaches have showed promising anti-tumor activity in mouse models against various tumors. These can be
potential therapeutics for humans in the future and such therapeutics may become a future alternative or adjunct
regimen along with conventional chemotherapy and radiotherapy. In this review, some conceptual and practical
issues on how to improve these agents for human applications are discussed. (Korean J Urol Oncol 2016;14:54-62)
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Table 1. Bacteria home and replicate in tumor microenviroment
Bifidobacteria Clostridia
B. adolescentis C. absonum
B. animalis C. acetobutylicum
B. bifidum C. bifermentans
B. boum C. difficile
B. breve C. histolyticum
B. coryneforme C. perfringens
B. dentium C. novyi - exhibited extensive spreading even in
B. indicum poorly-vascularized tumor areas
B. infantis C. sordellii — exhibited extensive spreading even in
B. longum poorly-vascularized tumor areas
B. magnum
B. pseudolongum
Lactobacilli
L. bifidus

L. delbrueckii
Murine tumors

Tumor:Liver

B16 melanoma 12,000:1

M27 lung carcinoma 10,000:1

Spontaneous breast tumor 700:1

Human tumor xenografts Tumor:Liver

MDA-MB-231 breast carcinoma 34,000:1

DU145 prostate 24,000:1

HCT 116 colon carcinoma 17,000:1

DLD1 colon carcinoma 15,000:1

HTB177 lung carcinoma 4000:1

LOX melanoma 3000:1

A549 lung carcinoma 300:1

SW-620 colon carcinoma 275:1
Base on Nallar et al.”® with minor modification.
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