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«Synthesis and properties of DNA-based nanowires » 
 

 
The DNA molecule has attracted extensive interest over the past decade as a possible 
candidate for nanoelectronics. The self-assembling properties of DNA, its accurate 
synthesis, and specific interaction with proteins, guided by recognition are extremely 
useful for implementing self-assembly in molecular circuits. One of the main challenges 
with such molecules, however, is the control of their electrical conductivity. The current 
viewpoint is that native double stranded DNA is an insulator (poor semiconductor) rather 
than conductor. This prompted us to develop two types of novel continuous G4-nanowires, 
namely the wires composed of a single long (thousands of bases) self-folded G-strand 
[1,2] and the wires composed of four parallel poly(G) strands clustered together by avidin 
[3]. The 4G-wires comprise a large number of stacked guanine tetrads providing better 
conditions for π overlap compared to base-pairs of the canonical double stranded DNA. A 
high content of guanines, which have the lowest ionization potential among DNA bases, 
also makes charge migration through the DNA highly probable. This strongly indicates 
that the conductivity of G4-DNA is potentially better than that of dsDNA, making G4-
DNA a valid alternative to dsDNA to develop DNA-based nano-electronics. 
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