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Project Outline Aims and objectives 

Using mass spectrometry imaging of tissue slices we have examined 
the distribution of lipids and metabolites across tumours in the liver (with 
Mike Allison and Michele Vacca, Liver Clinic, Addenbrooke’s Hospital) 
and lung (with Gerard Evan and Trevor Littlewood, Biochemistry), using 
a laser to raster across the surface of the tissue at 40-50 um steps. 
Each pixel of the resultant image represents a mass spectrum and using 
current approaches measures over 300 metabolites. The aim of this 
rotation project is to explore the use of machine learning techniques to 
identify patterns in the mass spectral images. While we have written 
software to process the mass spectrometry images it relies on principal 
component analysis to process the data. We will explore machine 
learning approaches to examine what extra information can be mined in 
these datasets.  

Experimental plan This project will use statistical pattern recognition techniques that rely in 
part on machine learning approaches, and in particular classifier 
learning methods such as random forest, k-nearest neighbour and 
support vector machines, to process the complex, megavariate data 
obtained using mass spectrometry imaging. We will also explore how to 
fuse this data with conventional histology staining, clinical chemistry and 
conventional metabolomics to have a holistic picture of metabolism.All 
the data required for this project has already been acquired although the 
student could also acquire data of their own. 

Main Techniques • Familiarity with R or Matlab to allow the student to write their own 
scripts. 

• Interest in machine learning techniques. 
• This project would best suit a systems biologist with interests in 

both wet and dry lab projects (I would hope they also acquire 
data as well as process it). 
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