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DNA MELTING

INTRODUCTION

As we ramp the temperature of the cantilevers we see deviations from the linear response seen on the blank cantilever.
We associate these deviations as the melting transitions as the DNA unravels. Depending on the salt concentration, the
stability of the DNA can be seen by shifts at higher temperatures.30
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Configuration and conformational changes in biomolecules, including phase
transitions, play a critical role in many bio processes. Given that they are driven by
free energy reductions that usually involve enthalpy changes, they are often
detected by calorimetric measurements. We report the use of the microcantilever
array to study the thermal stability of macromolecules. The sensitivity of these T=30°C » T=50°C
cantilevers combined with their fast response time has allowed us to use these
sensors for the thermal analysis of phase transitions in adsorbed molecular films.
Their extremely high surface-to-volume ratio permits detection of surface stresses
which are too small to observe on a macroscale to become an important sensing
mechanism. The array format allows us to multiplex our experiments

THE MICROCANTILEVER

Microcantilevers have become important micromachined structures for many
sensing applications. Microcantilever-based sensors directly translate changes in
Gibbs free energy due to molecular interactions into mechanical responses. When
biomolecules are immobilized onto one surface of the cantilever, changes in the
surface stress on that side of the cantilever induce bending. The cantilever
transduces a biochemical signal into a mechanical one. One can follow surface
processes by measuring the deflection of the cantilever tip.
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SUMMARY

With the microcantilevers, we are able to explore the stability of DNA
under a variety of solution conditions. Differences in the lengths and
intermolecular interactions between single and double stranded DNA
are highlighted by variations in cantilever deflection. This technique has
allowed us to probe of DNA melting dynamics, which allows us to
better understand the stability of DNA complexes on surfaces.
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