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BACKGROUND: The tubulin poison paclitaxel (Taxol) is among the most widely used anticancer 
agents for the treatment of multiple solid tumors, including metastatic breast cancer. However, 
this drug causes dose-limiting peripheral neuropathy. We have recently found that the ability of 
paclitaxel to cause damage to peripheral nerves is dependent on the organic anion transporting 
polypeptide 1B (OATP1B). To further investigate the mechanisms of this toxicity, derivatives of 
paclitaxel linked to the drug-like fluorophore Pacific Blue (PB-Taxoids) were synthesized. These 
derivatives bind tubulin with both high affinity and specificity in vitro. However, their OATP1B 
transporter dependency, activity against breast cancer, and side effects in vivo are largely 
unknown. This study aims to evaluate the utility of PB-Taxoids as fluorescent imaging tools for 
comparison with paclitaxel both in vitro and in vivo.   
 
METHODS: Cellular uptake of PB-Taxoids was determined in HEK293 cells transfected with 
human OATP1B1 and OATP1B3 or its mouse orthologue, OATP1B2 in the presence or absence of 
the transport inhibitor nilotinib, and cell viability assays were performed in different breast 
cancer cell lines. Paclitaxel- and PB-Taxoid-induced acute peripheral neurotoxicity was assessed 
by Von Frey Hairs Test in wild-type mice.   
 
RESULTS: Transport studies demonstrated that transport of PB-Taxoids by OATP1B3 is 
exceptionally efficient compared with uptake by OATP1B1 and mOATP1B2, with up to 100-fold 
increased uptake relative to vector control cells, and this transport can be completely blocked by 
known OATP1B inhibitors such as nilotinib. The inhibition of OATP1B-mediated transport is 
associated with decreased PB-Gly-Taxol and PB-GABA-Taxol intracellular fluorescence, as 
determined by confocal microscopy. Cell viability assays performed in five breast cancer cell lines 
indicated that these derivatives have growth-inhibitory properties with a potency that is similar 
to that observed with the parent compound. Furthermore, in vivo studies in mice showed that 
these derivatives caused peripheral neurotoxicity to the same extent as paclitaxel. 
 
CONCLUSION: This study showed that PB-Taxol derivatives have pharmacological features that 
strongly resemble those associated with the parent compound, and this recognition provides 
opportunity to implement and explore the utility of these compounds as suitable fluorescent 
imaging tools for future in vitro and in vivo studies aimed at further understanding the connection 
of paclitaxel-related toxicity with OATP1B transporters. 


