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To construct separation membranes with a capability to separate and recover desired molecules, we constructed liquid
crystalline separation membranes composed of filamentous virus (M13 phage). In order to fix and insolubilize the
virus-assembled structures, interfacial polymerization using acid chloride compounds was performed. It was found that the
assembled structure of the M13 phage was successfully immobilized by the interfacial polymerization. We also succeeded
in constructing a membrane consisting of M13 phage on the support membrane in the same manner, resulting in easy to
handle M13 phage membranes. As a result of constructing the membranes under various M13 phage concentration
conditions, it was found that the assembled structures were dependent on the concentrations. Polarized light microscopy
observation revealed liquid crystalline-orientation state of the M13 phages in the membrane prepared under the higher
concentration conditions. It was also found that the strength and assembled structure of this membranes were able to
control not only by the concentration of M13 phage but also by the concentration or branched structures of acid chloride
compounds.

To demonstrate applicability of the M13 phage-based membrane for molecular separation, proteins with different
molecular weight were flowed into the phage membranes with various assembled structures, and quantifying their
rejection rates. It was found that the molecular weight cut-off of the membranes was highly dependent on the assembled
structures of the M13 phages. In particular, it was found that the membrane prepared using the highest concentration of
M13 phage in this experiment achieved rejection of proteins with a molecular weight of about 5000, indicating
well-packed structure of the oriented M13 phages. Furthermore, when genetically engineered M13 phage with a molecular
recognition capability was utilized to prepare the membrane, selective separation was achieved.




