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Understanding the fundamental properties of DNA-based materials will enable scientists to design better materials and sensors with a plethora of applications in health care and information technology. This research focused on the melting behavior of DNA-linked gold nanoparticles. These nanoparticles exhibit a switch-like melting property (i.e., a well-defined melting temperature) that is useful in DNA-based diagnostic tools. This sharp-melting phenomenon can be explained by the Schatz “neighboring-duplex” model, which predicts enhanced melting temperature when the associated ion clouds of neighboring DNA duplexes overlap, leading to an increase in the effective ion concentration between the duplexes and higher overall stability.
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In this interdisciplinary collaboration involving two NU-NSEC research groups, researchers reported the first observation of cooperative melting behavior in small-moleculeDNA hybrids. A model system was first prepared to study the cooperative melting of hybrids possessing two closely associated DNA double strands. Using the parameters obtained from a dynamic simulation, the researchers observed that the experimental data fit the analytical model, demonstrating experimentally that two parallel DNA duplexes in close proximity can interact cooperatively. Scientists can now begin to unravel the fundamental parameters of cooperative interactions of DNA duplexes in aggregates. This knowledge will enable researchers to design better DNA-hybrid materials for a wide range of materials and diagnostic applications.
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The melting profile of a caged dimer (on the right) and a free DNA duplex (on the left) displays sharper melting of the former. 
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