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As part of the Warburg effect, cancer cells typically have a higher glucose
consumption than normal cells. To classify cancer according to this distinctive
hallmark, slucose is an attractive ligand for cancer targeting via overexpressed glucose
transporters (GLUTSs) in cancer cells. In this study, we prepared a series of novel
glycoconjugate aza-BODIPY dyes, AZB-Glc and AZB-Glc-l, by conjugating two glucose
moieties to near-infrared dyes through the azide-alkyne cycloaddition reaction. AZB-
Glc could be used as a fluorescence imaging agent for cancer diagnostics due to its
high fluorescence intensity. AZB-Glc could be internalized inside GLUTs-overexpressing
breast cancer cell lines for cellular imaging, including MDA-MB-231 and MCF-7, to a
greater extent than normal cells (human fetal lung fibroblast, HFL1), indicating that the
cellular uptake of the probe was correlated with GLUTs. Furthermore, D-glucose and
a glucose metabolism suppressor, combretastatin could reduce the cellular uptake of
AZB-Glc in a dose-dependent manner, demonstrating that this probe uptake
mechanism is GLUT-dependent. To widen its usage in cancer treatment, lodine atoms
were added to AZB-Glc (AZB-Glc-l) for improving the effectiveness of light-triggered
cell death through photodynamic therapy. After being exposed to NIR light, the cancer
cells were intensively reduced by increasing the dose of AZB-Glc-I and exposure times.
Moreover, AZB-Glc-l generated considerable NIR light-induced cytotoxicity (ICs, = 1.4-
1.6 UM after 1 minute of irradiation), which was nearly 20 times lower than that in
normal cells (ICsy = 32 UM). All cell lines maintained high cell viability in the dark (ICs,
> 100 UM). Furthermore, AZB-Glc-I produced singlet oxygen inside cancer cells after

NIR irradiation, and the cancer cell was completely killed even with a low dose of the

probe (2.5 UM). Consequently, our glucose conjugated systems have been



demonstrated that they effectively target cancer cells with improving photodynamic

cancer therapy.
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