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Cancer stem cell (CSC) is known as a subpopulation of tumor that is responsible for cancer
proliferation, metastasis, and therapeutic resistance.!! The development of fluorescent probes that
can visualize and detect CSC is important to evaluate cancer malignancy. Aldehyde
dehydrogenase 1A1 (ALDH1AL1) is known as a reliable biomarker of CSC. Recently, we have
developed an ALDH1AZ1-responsive fluorescent probe C5S-A based on a near-infrared (NIR)
cyanine dye bearing a formyl group.? C5S-A can work as a turn-on fluorescent probe for CSC
imaging; however, C5S-A cannot identify CSC among stem cells because ALDH1AL is also
overexpressed in normal stem cell (NSC).EI We envisioned that a turn-on fluorescent probe which
responds to not only ALDH1AL but another enzyme overexpressed in tumor cells can distinguish
CSCs from NSC s.

Here, we report a hemicyanine-based dye CHO_pgal that emits fluorescence only after
reacting with both ALDH1A1 and B-galactosidase, which are overexpressed in cancers™ (Figure
1a). The fluorescence intensity greatly increased after treating two enzymes with CHO_pgal,
whereas those remained almost unchanged after incubating with one of enzymes or without
enzymes (Figure 1b).
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Figure 1. (a) Conceptual scheme of CSC-selective visualization utilizing CHO_Bgal. (b) Time-dependent fluorescence intensity
change of CHO_fgal at 660 nm after treatment of ALDH1A1 (200 nM) and/or B-galactosidase (10U).

[1] a) B. Beck, C. Blanpain, Nat. Rev. Cancer 2013, 13, 727-738.; b) D. Bonnet, J. E. Dick, Nat. Med. 1997, 3, 730-737.

[2] M. Oe, K. Miki, Y. Ueda, Y. Mori, A. Okamoto, Y. Funakoshi, H. Minami, K. Ohe, ACS Sens. 2021, 6, 3320—-3329.

[3] a) H. Tomita, K. Tanaka, T. Tanaka, A. Hara, Oncotarget 2016, 7, 11018-11032.; b) X. Li, L. Wan, J. Geng, C. L. Wu, X. Bai, J. Thorac.Oncol. 2012,
7, 1235-1245.

[4] S. K. Chatterjee, M. Bhattacharya, J. J. Barlow, Cancer Res. 1979, 39, 1943-1951.

© The Chemical Society of Japan -G201-3am-11 -



