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In 1987, Robinson and Seeman proposed to assemble electroactive organic and inorganic 
moieties with DNA lattices (Fig. 1) to produce electronic circuitry [1]. Covalent attachment of 
electroactive components would be covalently attached to DNA sequences that in turn would 
be organized into designed 2D and 3D structures. Molecular switches would control 
interactions between components. In recent years, the Seeman and Canary labs have been 
working towards such a vision.  
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Fig. 1. (a) Biochip proposed in 1987 [1]; (b) Organic semiconductor incorporation into a DNA crystal 

where the bar spanning two triangles represents hepta(phenylenevinylene) [4]. 

In earlier work, chemistry was developed to enable covalent attachment of organic groups to 
the 2’-O-ribosyl position of RNA nucleotides. Such an attachment strategy minimizes 
distortion in DNA duplexes by directing appended groups to minimize unfavorable steric 
interactions with A-form helical structures. A variety of synthetic approaches were examined, 
involving modifications at different points in DNA oligonucleotide synthesis. Much of the 
chemistry was tested in the context of appended oligomers of nylon and poly(ethyleneglycol).  
Monodisperse oligomers of electroactive organic polymers were synthesized and appended 
to DNA oligonucleotides. An octamer of polyaniline, which shows rich electrochemical 
behavior, was incorporated into a rhombohedral DNA lattice. The resulting crystal showed 
excellent optical response consistent with cycling between its redox forms [2]. It was later 
studied in a smaller assembly showing reconfigurable excitonic interactions [3]. A heptamer 
molecule related to poly(phenylenevinylene) was included in a DNA crystal and found to 
show strong polarization properties [4].  
While we are bereft of the in person contributions of our friend and colleague, work in the lab 
continues in pursuit of the vision that he articulated for this field.   
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