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Development of in vivo cancer imaging techniqueDevelopment of in vivo cancer imaging technique
by advanced multi-photon laser excitation microscopyby advanced multi-photon laser excitation microscopy
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Recently, heterogeneity is one of the most popular keywords in cancer research. For instance, resistance to 

chemotherapy has long been thought to be attributed to the heterogeneity of cancer cells. However, it is difficult to 

prove this using only molecular biology. The easiest approach to answer this question is in vivo fluorescent imaging. 

This technique enables the researchers to observe the same cells in living animals for some time. In addition, this allow 

us to visualize the molecular activity, cellular function and microenvironment.

Fluorescent imaging technique is a promising technique, and has already been applied for in vitro experiments in 

cellular biology. Recently, there has been a growing interest in applying this fluorescent imaging technique to study 

different disease process and complex biology such as cancer in vivo. Particularly, the in vivo fluorescent imaging using 

various fluorophores and/or fluorescent proteins, in conjunction with appropriate microscopy, allows visualization of cell 

behavior as well as cell function in vivo. 

In this talk, I will talk about applications of the fluorescent imaging systems to monitor cancer cell as well as tumor 

microenvironment such as angiogenesis in vivo. Using the in vivo fluorescent imaging system, we can visualize not only 

cell behavior but also cell function such as cell cycle and epithelial mesenchymal transition (EMT) [1, 2]. 

Finally, I would like to talk about a technological development of fluorescent imaging methods including two-photon 

microscopy and the application of the fluorescent imaging approaches to cancer research. Two-photon microscopy is a 

powerful method to investigate behavior and function of cells in deep tissues. Moreover, I would like to present the 

setup and application of infrared-(IR)-two-photon microscopy using excitation wavelengths above 1040 nm [3]. IR-two-

photon microscopy enables us the application of red fluorescent proteins/dyes and deeper imaging compared with 

conventional multi-photon microscopy. 

In vivo fluorescent imaging technique is now unravelling the cause and result of the heterogeneity among cancer cells 

and will pave a way to invent novel approaches for cancer treatment.
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