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Solid tumors generally exhibit anaerobic or hypoxic regions compared with normal tissues, which
causes a potential therapeutic problem because hypoxic tumor cells are resistant to radiotherapy and
chemotherapy. Furthermore, recent studies have suggested that tumor hypoxia is associated with malig-
nant progression, including enhanced invasiveness, angiogenesis and distant metastasis. A fundamen-
tal obstacle in systemic therapy for cancer patients is the specific targeting of therapy directly to solid
tumors. A strain of the domestic bacterium, Bifidobacterium longum B. longum), which is nonpath-
ogenic and anaerobic showed selective localization to and proliferation within solid tumors after sys-
temic application. Here, we propose a novel approach to cancer gene therapy in which anaerobic and
non-pathogenic bacteria of the genus B. longum are used to achieve tumor-specific gene delivery and
enzyme-prodrug therapy. We constructed a plasmid, pBLES100-S-eCD, which included the cytosine
deaminase gene of Escherichia coli (eCD). Transfected B. longum produced cytosine deaminase (CD)
in hypoxic tumors and achieved tumor site-specific conversion of 5-fluorocytosine (5-FC) to 5-fluorouracil
(5-FU). Furthermore, we demonstrated antitumor efficacy in rat bearing autochthonous mammary tumors
injected the transfected B. longum directly or intravenously.

This method was confirmed to be effective for enzyme-prodrug therapy not only by intratumoral injec-
tion but also by systemic administration. To estimate the toxicity of this bacterial vector, the systemic
immunogenicity was evaluated by Active Systemic Anaphylaxis (ASA) reaction and the anaphylactic
activity of IgG was evaluated by passive cutaneous anaphylaxis (PCA) reaction in guinea pigs. In ASA
reaction, no anaphylaxis symptoms were observed in any immunized guinea-pigs injected transfected
B. longum. In PCA reaction, B. longum/S-eCD specific-PCA-induced antibody was not detected. Thus,
we proposed that anaerobic bacteria of the genus B. longum were an attractive and safe tumor-tar-
geting vector and tansfected B. longum were a potential anticancer agent that could effectively and
specifically treat solid tumors.





