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The project leader’s group has been developing a green-emitting fluorescence probes for
visualizing metabolic activities of living cells, and this fiscal year we aimed at developing a new
chemical library composed of various red-emitting chemistry-based fluorescence probes which is
indispensable for this project. We have established a solid-phase synthetic pathway for red
fluorescence probes, and finish preparing a new library composed of 400 different probes. These
libraries are expected to be useful for unveiling disease-related metabolic activities by screening
with cultured cancer cells under fluorescence microscopy as well as that with lysates prepared
from fresh human clinical specimens of cancers and arteriosclerosis.

We also noticed that above mentioned red fluorescence probes are indeed useful for screening,
but not so good and even worse compared with HMRG-based green fluorescence probes for ex
vivo imaging of clinical specimens with in vivo imaging instruments, which might be due to their
relatively high background signals upon irradiation of wide wavelength light. Then we started to
develop novel and highly quenched red fluorescence probes based on another quenching
mechanism, and succeeded to develop them. The new probes enabled high T/N red fluorescence
imaging of tumor sites in clinical specimens resected from esophageal cancer patients which is
almost the same quality to HMRG-based probes.

Above mentioned probes are utilized in Seto, Saito, and Hoshina’s groups for finding out
appropriate biomarker enzymatic activities with patterning devices developed in Osaki’s group.
They have found some candidate activities for colon, lung, and breast cancers as well as vascular
diseases.

As for the development of patterning devices in Osaki G, they succeeded to develop a device
capable of applying 24 different probes in 1x1 cm field with high reproducibility and reliability of
less than 20% of coefficient of variations. This device were given to Seto G to examine the efficacy
with esophageal and stomach cancer clinical specimens.

Seto G performed cancer imaging of fresh clinical specimens with Osaki’s patterning devices
capable of applying and screening 24 different probes throughout the year. To date, they
completed 48 kinds of probes to test with stomach cancer specimens. Now they continue to apply
further new probes to find out effective enzymatic activity for cancer imaging.

Saito G examined the sensitivity and specificity of the new candidate biomarker enzymatic
activity which was found in last year to distinguish normal and cancer site in stomach cancer
samples. They found that about half of the sample showed marked difference in this enzymatic
activity, however, could not identify the cause of heterogeneity.

Hoshina G conducted screening of specific enzymatic activities specific for vascular diseases by
applying above mentioned probes to fresh clinical specimens and their lysates. They found out

six candidate enzymatic activities which showed higher activity in the wall of aneurysm.
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