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            Abstract
Techniques to detect and quantify DNA and RNA molecules in biological samples have had a central role in genomics research1,2,3. Over the past decade, several techniques have been developed to improve detection performance and reduce the cost of genetic analysis4,5,6,7,8,9,10. In particular, significant advances in label-free methods have been reported11,12,13,14,15,16,17. Yet detection of DNA molecules at concentrations below the femtomolar level requires amplified detection schemes1,8. Here we report a unique nanomechanical response of hybridized DNA and RNA molecules that serves as an intrinsic molecular label. Nanomechanical measurements on a microarray surface have sufficient background signal rejection to allow direct detection and counting of hybridized molecules. The digital response of the sensor provides a large dynamic range that is critical for gene expression profiling. We have measured differential expressions of microRNAs in tumour samples; such measurements have been shown to help discriminate between the tissue origins of metastatic tumours18. Two hundred picograms of total RNA is found to be sufficient for this analysis. In addition, the limit of detection in pure samples is found to be one attomolar. These results suggest that nanomechanical read-out of microarrays promises attomolar-level sensitivity and large dynamic range for the analysis of gene expression, while eliminating biochemical manipulations, amplification and labelling.
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                    Figure 1: 
                        Nanomechanical detection of DNA hybridization.
                      


Figure 2: 
                        Direct detection and quantification of miRNA expression in cancer tissues.
                      


Figure 3: 
                        High-throughput, robust nanomechanical read-out for multiplexed detection.
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        Editorial Summary
A hint of nucleic acid
The ability to detect a specific DNA sequence at very low levels is invaluable in applications such as genetics and diagnostics. The best current technologies require amplification of the sample and/or labelling. In this study, a new method that avoids such sample preparation steps is described. It exploits a unique mechanical property of hybridized DNA and RNA molecules that serves as an intrinsic molecular label and can achieve detection with attomolar (10âˆ’18 M) level sensitivity in pure samples. To demonstrate a more physiological application, the hybridization method was used to classify tumours on the basis of detection of tumour-specific microRNAs.
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