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Abstract Text
[bookmark: _GoBack]Recently, a mesoporous anodized alumina oxide membrane has been integrated with electrochemically functionalized nanoscale electrodes for selective and continuous protein separations [1]. This electrochemically functional membrane selectively binds genetically-modified, hexahistidine-tagged proteins using chemistry borrowed from immobilized metal ion affinity chromatography and subsequently pumps the protein across the membrane with alternating, sequential voltage pulses. The electrodes are templated across the mesoporous membrane surface and approximately 20 nm into the pore entrances, providing a convenient geometry for specific target capture while blocking transmembrane transport of non-specific proteins during the binding cycle. During the release cycle, imidazole is electrophoretically pumped towards the bound protein to facilitate release of the protein. Imidazole concentration is carefully controlled to keep the top surface of the membrane pores blocked while facilitating protein release at the bottom edge of the electrode inside the membrane pores. This strategy balanced protein release efficiency to improve selectivity, resulting in a separation factor for GFP:BSA of 16:1 (mass/mass). The existing, unoptimized platform demonstrates throughput of the 0.75 cm2 area membrane has comparable throughput as 1 mL of commercially available chromatography columns. Our current work reported here focuses on improving selectivity and throughput to improve platform viability by measuring the kinetics of NTA-mediated protein binding and imidazole-based protein release on the modified electrode surface. 
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