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Transcriptome analysis of single cells taken from living embryos

One of the fundamental problems in developmental biology is to understand how genes control cell determination and differentiation. This wide ranging topic encompasses a variety of issues such as the transformation of stem cells into cancer stem cells or the shaping of neuronal circuits. The identification of transcripts controlling crucial switches in cell biology is often hampered by the difficulty of getting homogenous samples at the correct time with a minimum of cellular damage. Transcriptional changes caused by various degree of cellular damage, differences in age or contamination with neighbouring tissues often obscure transcriptional changes which control the cellular process under investigation. We developed a method to remove a fluorescently labelled cell from living embryos and immediately harvest, reverse transcribe and amplify the transcriptome of the cell. We currently use this method to identify on microarrays the transcriptional changes in single identified embryonic neurons in Drosophila. In addition single cell amplification is used to study the genetic network underlying repair after traumatic brain injury and to analyse the transcriptome of neural stem cells. 

We show how to produce the correct size and shape of capillary for cell ablation. This capillary is used, together with a micromanipulator attached to an inverted microscope, to remove under fluorescent control one single DiI labelled neuron or a GFP expressing neural stem cell. The fluorescence excitation is used in short pulses to ensure that only fluorescent material from the labelled cell enters the capillary. The transfer of the cellular content into the annealing mix is done under the control of a dissecting microscope. We also show how to prepare small volumes for reverse transcription and how to set up the amplification. If the amplification is successful a clear banding pattern can be seen on an agarose gel. Our protocol is optimised for single cells but can also be run with cells removed en masse from tissues.
