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Recently, there has been a tremendous increase in the use of DNA for scientific and engineering purposes, particularly in the development of new materials and biodiagnostics that are based on the hybridization (i.e., duplex formation) of oligonucleotides with complementary nucleic acid targets. While DNA hybridization in water is well understood, our molecular-level understanding of DNA duplex formation at surfaces and interfaces is hampered by the low sensitivity associated with label-free DNA detection methods. Tagging surface-tethered DNA affords important molecular-level information, but the signal detected commonly depends on the chemical nature of the label. Molecularly specific and label-free probes for the direct detection of DNA-based structures at surfaces and interfaces are thus highly desirable, both from a fundamental science perspective as well as in the context of the demanding engineering aspects associated with high-throughput screening, biochip function, and disease detection. 

[image: image1.emf] 

In order to push the state-of-the-art technology in biodiagnostics further, the properties of surface-bound DNA sequences need to be understood quantitatively. Researchers at the NU-NSEC have developed, for the first time, the ability to study surface-bound DNA with nonlinear optics. They successfully obtained vibrational spectra of surface-bound single-stranded DNA duplexes and verified the highly ordered arrangement of the thymine bases within the double helix. The high sensitivity and the label-free, molecularly specific nature of this new approach should allow for a plethora of fundamental investigations into the nature of surface-tethered biopolymers. The knowledge from these studies should lead to improved biodiagnostic applications and new materials.
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Nonlinear optics is used to probe the structure and molecular interactions of surface-bound DNA. Graphic adapted from Walter and Geiger, JPC Letters, 2009.











