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Micrographs of a) DNA-mediated assembly between a large bead and several 
complementary microspheres and b) DNA-mediated disassembly of particles following 
competitive hybridization events. 
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Abstract 
 

Recent interest in bio-inspired materials assembly has motivated studies based on recognition 
events between matching or complementary biological macromolecules immobilized on 
materials surfaces.  DNA is a biological macromolecule in which complementary 
oligonucleotide strands associate or hybridize to form helical duplexes.  Since the affinity 
between any two matching strands depends on strand length and composition, DNA is a 
unique assembly tool for tuning the degree of attraction between DNA-functionalized surfaces.  
To date, studies have also indicated that duplex formation can be reversed by thermal 
denaturation or “melting” at elevated temperatures. Here, an alternative reversible assembly 
approach at a fixed temperature is explored using competitive hybridization events between 
immobilized and soluble oligonucleotide strands.  We believe this work presents an important 
first step towards extending DNA as a reversible assembly tool in physiological systems in 
which elevated temperatures would compromise cellular function and viability. 
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