Miss Sophie Thomson, Symington Bequest Award Recipient, Lab Visit Report

The award was given to travel to Sheffield University and spend one week (25th Feb – 1st March, 2013) learning how to perform laser capture micro-dissection (LCM) of motor neurons from the spinal cord and to extract, amplify and purify RNA for use in microarray analysis. This training is required in order for me to be able to perform experiments answering the question: what are the molecular characteristics of motor neurons that make them vulnerable in the childhood motor neuron disease, spinal muscular atrophy (SMA)?

I recently spent one week in Sheffield University’s SITraN building with Dr Paul Heath learning how to perform laser capture micro-dissection (LCM) and to extract, amplify and purify RNA from motor neurons in the mouse spinal cord.  This week enabled me to learn how to stain spinal cord sections to detect a signal that had been transported into the motor neuron cell bodies via retrograde transport.  From this, I then learned how to identify labeled cells and isolate them from the surrounding tissue using an LCM machine.

From these captured cells, I extracted RNA and learned how to measure its concentration and analyse its quality using the PicoPure Chip system, which allows for a much more accurate analysis of RNA quality than the standard NanoDrop technique.  The PicoPure Chip involves pushing small volumes of RNA through a system of capillaries using a syringe.  This chip is then fed into a machine which analyses the size of RNA fragments within the capillaries and compares them to control samples of known sizes.

I also learned how to amplify and purify the low yield of RNA using the SensationPlus FFPE Amplification and IVT Labeling kit.  This kit allows low concentrations of poor quality RNA to be amplified so that they can be used in other applications such as a microarray.  This kit involves synthesizing a strand of cDNA and then using this cDNA to carry out in vitro transcription, and therefore amplifying the RNA signal from the sample.  The next day, the RNA is purified using magnetic beads and the concentration of RNA is analysed.  Using this system, we successfully amplified RNA from ~3.5ng/μl to 258ng/μl. From this RNA, cDNA is synthesised once more, fragmented and biotin is added to the fragments.  This is then washed onto a microarray probe.  

This visit has been extremely valuable for my PhD and would not have been possible without financial support from the Symington Bequest Award.  The experiments that I have been able to perform will form a large and important part of my thesis, and having hands-on experience with the techniques proved invaluable to my understanding of the process.   

I would therefore like to thank the Anatomical Society for funding this research visit.

