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Study for mechanism of ABC transporters based on single molecular direct
observations using high speed Atomic Force Microscopy.
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ABC transporter superfamily is one of the biggest protein families which
members play essential physiological roles in human. The members in the ABC transporter superfamily
share highly-conserved Nucleotide Binding Domain (NBD) underlying their ATP-driven mechanisms. We
investigated molecular mechanism of the * NBD engine’ in an ABC member, Cystic Fibrosis
Transmembrane Regulator (CFTR) using single-molecular measuring methods including high-speed atomic
force microscopy (HS-AFM).

We succeeded the first direct observation of dynamics of the intracellular complex consisting of two
NBDs and regulatory (R) domain in CFTR using HS-AFM. We also obtained results in the direct
observations of binding/unbinding process between AQP4 and anti-AQP4 antibody as a model of the
molecule-molecule interactions. In addition, we performed several molecular
physiological/pharmacological studies for disease-associated CFTR mutants.
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