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Aqueous Dispersion of Boron Nitride Nanotubes by Genetically Engineered Filamentous
Viruses (School of Materials and Chemical Technology, Tokyo Institute of Technology) O
Yudai Abe, Toshiki Sawada, Takeshi Serizawa

M13 phage, which is one of the filamentous viruses, has an attractive property as material
components due to liquid crystalline formation and the desirable potential for functionalization
by genetic engineering. We have found that M13 phage based liquid crystalline films prepared
using flow-induced orientation methods have high thermal diffusivity even though phage
assemblies are based on non-covalent bonds. On the other hands, boron nitride nanotubes
(BNNTs) have attracted intensive attention due to their electrical insulating, remarkable
mechanical and thermal properties. However, their generally poor dispersibility in water
prevents them from performing their functions. In this study, we demonstrated BNNTs were
well dispersed by the genetically engineered M13 phage displaying dipeptides at the terminus
of the major coat proteins. As a result of centrifugation of BNNTs dispersed by genetically
engineered M13 phage displaying dipeptides containing aromatic amino acids, dispersed
BNNTs were obviously observed even though rarely dispersed BNNTs were observed by
sodium cholate. Therefore, it was found that suitably engineered M13 phage effectively
dispersed BNNTSs in an aqueous phase.
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Figure 1. Schematic illustration of M13.
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