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Combining Listeria monocytogenes injection with TGF-B1 knockdown provides a synergistic
therapeutic effect on the treatment of subcutaneous liver tumors

Kuo-Feng Tai® Yen-Po Chao® Lu-Jun Zheng® Ho-Chun Lin® Bo-Shin Liao®

Abstract

Objectives: Clinically, the immunosuppression induced by large tumors may represent a major reason for the failure of cancer
immunotherapy. Consequently, antitumor activity could be increased by reducing immunosuppressive factors combine with
immunotherapy. Transforming growth factor-beta (TGF-b) is one of the immunosuppressive factors in human cancers including
hepatocellular carcinoma. Blocking TGF-b provides a potentially important therapeutic strategy for the treatment of cancer. On
the other hand, some anaerobic and facultative anaerobic bacteria represent novel therapeutic agents that have been recently
applied in improving cancer immunotherapy. In this study, we investigated the antitumor effects of combining TGF-b1 protein
knockdown by RNA interference and intratumoral injection of Listeria monocytegenes (LM) on subcutaneous hepatocellular
carcinoma (HCC) in animals.

Materials and Methods: We evaluate the anti-tumor immunity of animals by co-injection of the mouse hepatoma cell line, BNL
1MEA.7R.1, and LM into syngeneic BALB/c mice. The therapeutic effect of intratumoral injection with LM was evaluated in
mice bearing subcutaneous tumors. Using RNAI technology, we successfully cloned the engineered BNL/TGF-b1-RNA.I cells
(TGF-b1 protein knockdown). We injected intratumorally LM into animals bearing subcutaneous wild type BNL 1IMEA.7R.1
tumors or engineered BNL/TGF-b1-RNAI tumors. The combinational therapeutic effect of LM treatment and TGF-b1 protein
knockdown on a mouse liver tumor model was examined.

Results: Co-injection of BNL 1IMEA.7R.1 cells and LM into syngeneic BALB/c mice elicited protective immunity in the animals,
which could inhibit the growth of parental tumor cells reinjection. The antitumor immunity induced by intratumoral treatment
by LM significantly reduced the growth of preestablished subcutaneous tumors. Results from animal experiments demonstrated



a synergistic antitumor effect induced by the combination of TGF-b1 protein knockdown and LM injection. Effector cells
analyses, revealed by immunohistochemical staining of tumor infiltrates, indicated that granulocytes, CD4*T and CD8'T cells
were more important in the antitumor effects of combined therapy.

Conclusion: We found that TGF-b1 protein expression was significantly reduced from BNL 1MEA.7R.1 cells after transferring our
designed TGF-b1 hairpin oligonucleotide. Silencing of TGF-b1 expression in BNL 1IMEA.7R.1 cells by RNA interference
technology can inhibit the growth of this tumor after being transplanted to BALB/c mice. Compared with the control treatment,
intratumoral injection of LM significantly reduced the tumor size. Combined therapy with TGF-b1 protein knockdown and
intratumoral injection of LM represents a promising immunotherapy strategy for treating hepatocellular carcinoma.
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