Genetic analysis of single cancer cell using a multiplexed DNA amplification strategy coupled to
64-electrode PCB sensor arrays for detection
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Abstract

Novel breakthrough in the understanding of metastasis and the formulation of new cancer models have
motivated the development of novel integrated analytical technologies capable of isolating and
identifying single cancer cells. However, the complexity of circulating cancer cells requires deeper
analysis to provide sufficient insight into the real nature and therefore malignancy of the cell. Genetic
profiling can undoubtedly provide the level of information required.

We report on a novel strategy towards the multiplexed genetic profiling of single tumour cell using a
combination of multiplexed ligation-dependant probe amplification (MLPA) coupled to sensitive
detection using electrode microarrays manufactured on standard printed circuit board (PCB) substrates.
Single cancer cells were isolated by laser capture, lysed and the mRNA extracted and transcribed into
DNA. Then, various relevant regions were amplified by MLPA technique. The MLPA reaction allows for
multiplex amplification of multiple targets with a single primer pair. Novel synthetic MLPA probes were
designed to include a unique barcode sequence in each amplified gene which acts as capture probe for
microarray analysis. Capture probes complementary to each of the barcode sequences were
immobilised on the electrode array surface and exposed to single-stranded MLPA products. The surface
bound DNA duplexes were then detected with a secondary DNA probe bearing a HRP molecule using
fast electrochemical pulse amperometry.

The approach presented is simple, rapid, flexible, relatively inexpensive, capable of quantifying 7
genetic markers for breast cancer with single tumor cell sensitivity and provides an elegant methodology
towards the development of integrated “amplification-to-detection” instrumentation.
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