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Elucidation of Multidrug recognition mechanism of ABC transporter and development
of its novel inhibitor

Kato, Hiroaki
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We discovered an ATP binding cassette (ABC) multidrug transporter of which amino
acid sequence and transporter function are very similar to those of human P-glycoprotein from a
thermophilic eukaryote, Cyanidioschyzon merolae, and we named CmABCBl. The crystal structure of CmABCB1
complexed with its specific inhibitor, aCAP at 2.4 A resolution. This is the structure determination of
an ABC transporter at the highest resolution in the year 2014. The inhibitor aCAP has a unique binding
mechanism by which it clamps the transmembrane helices from the outside, fixing the CmABCBl structure in
an inward-open conformation. Using structure-based mutagenesis, we defined several important residues
that act as a substrate gatekeeper, a transition switch, and a substrate hook associated with the
underlying transport mechanism. These studies provide mechanistic insight into substrate recognition and
transport by ABCB1 type of multidrug transporters, as well as a blueprint for drug development.
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