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Our group is developing a versatile bio-imaging method using bioluminescent and fluorescent probes. We have been successful in creating a fluorescent/bioluminescent probe using secreted Cypridina luciferase[1]. It is found that Cluc, which is produced in the cell, is released into the extracellular environment. It is considered that this property is advantageous for the non-invasive diagnosis and treatment, and that it would be able to monitor the tumor cell progression by measuring the activity of Cluc released into the blood. In this study, we evaluated the correlation of Cluc activity in blood and tumor cell progression using transplant mouse models with Cluc-expressing tumor cells.

We characterized Cluc as an in vivo reporter in comparison with firefly luciferase (Fluc). Mice were inoculated subcutaneously with tumor cells expressing both Fluc and Cluc and underwent Fluc bioluminescence imaging, blood assays of Cluc activity, and measurement of tumor size. Significant correlations were found among the measures, and the correlation between the blood signal and caliper volume was especially high. The Cluc allows tumor monitoring in mice and should be applicable to dual-reporter assessment in combination with Fluc. The Cluc blood assay appears to provide a reliable indicator of viable tumor burden, and the combination of a blood assay and in vivo bioluminescence imaging using Cluc should be promising for quantifying and localizing the tumors.

Herein, we propose a new concept of tumor progression monitoring using dual luciferases in living animals to reduce stress for small animals and the cost of luciferin[2]. The secreted CLuc was used as an ex vivo indicator to continuously monitor tumor progression. On the other hand, the non-secreted FLuc was used as an in vivo indicator to analyze the spatial distribution of the tumor at suitable time points indicated by CLuc. Thus, the new monitoring systems that use dual luciferases are available, allowing long-term bioluminescence imaging under minimum stress for the experimental animals. 
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