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Commercial requirements to produce increasingly miniaturized microelectronic devices strongly motivates the synthesis of nanoscale systems with alternative techniques. In electronics, for example, a fundamental concept for miniaturization is the handling of single charges by means of single electron tunnelling (SET) in ordered one-, two-, or three-dimensional arrangements of metal or semiconductor clusters.(1) Among bulk phase metals, silver exhibits a very high electric conductivity, and, thus, has been broadly applied in modern electronic industry. The fabrication of silver nanowires has a large potential application in nanoelectronics for wiring individual nanoelctronic devices. Inspired by the unique physical and chemical properties, a lot of effort has been made to tailor defined one, two, or three-dimensional nanostructures ranging from ordered nanoparticle arrays to nanowires.(2)

Biological systems exhibit typical size dimensions from the lower nanometre size range up to several micrometers, well-defined surface functionalities, and molecular recognition capabilities. However, often they do not posses the required physical properties, e.g., many among them display poor electric conductivities, others are insulators. Recently, the unique features of biological systems have been explored as building blocks for bottom-up assembly or controlled deposition of novel inorganic materials and devices with advanced structures and functionalities. (3) 

We address the template-directed deposition of metals on microtubule supports for fabricating silver nanostructures. Microtubules are highly ordered protein assemblies of tubular structure, 25 nm in diameter and 1-10 μm in length.(4) In this approach, the biostructure serves as a functionalised scaffold where the metal is generated in situ and shaped into a nanostructure with its morphology complementary to that of the biotemplate. When coupled with appropriate chemical reactions microtubules promote directly the in situ formation of silver nanoparticle arrays and of continuous silver nanowires. As a result, different silver nanostructures could be produced such as microtubules densely covered by small nanoparticles, ~5 nm in size, to continuously covered nanowires which were as narrow as 40 nm. Our results demonstrate the potential of bioassemblies for the fabrication of multidimensional structures with interesting material properties.
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