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Synopsis of project (background/research question/methods to be used/relevant key references):

· Background

Over 46,000 cases of breast cancer are diagnosed each year in the UK. The treatment is multi-modal, although surgery is a key treatment strategy. Over 56,000 mastectomy and wide local excision procedures were performed in the UK for all breast diseases in 2010. However, surgery is associated with significant co-morbidity, and 30% of cases have positive resection margins at histological analysis. The sensitivity and specificity of such techiques as sentinel lympyh node biopsy also remain variable. Systems biology approaches have yet to be adopted in breast surgery. Metabonomics describes the computational analysis of spectral data to provide information on time specific metabolic changes across a complex system. This is based on technologies such as Nuclear Magnetic Resonance (NMR) spectroscopy and Mass Spectrometry (MS) which provide a deeper understanding of diseases and are proven tools for biomarker discovery. They are also highly efficient, rapid and cost effective. By focusing multiple metabolic measuring technologies on the patient during surgery, diagnostic accuracy is increased and surgical decision making is enhanced. 

· Research Questions

Can systems biology approaches such as metabonomics speed up tumour diagnosis and help decisions taken during surgery?
Is High Resolution- Magic Angle Spinning (HR-MAS) NMR an adequate technique to enhance diagnosis realised during surgery?

· Methods to be used

This study will apply a novel metabonomic strategy to the surgical management of breast malignancy. 
Samples from women undergoing breast tumour resection will be obtained from tissue belonging to the tumour, margins and lymph nodes. We will also collect blood serum and urine samples from the same patients, pre- and post-operative. Tissue samples for the metabonomics study will be prepared by the histopathology team, and matching tissue samples assessed by regular approaches prior to metabonomics analysis. Clinical parameters of urine and blood serum will also be recorded after the biochemical assessment.
HR-MAS 1H NMR spectroscopy will be applied directly uponacquired tissue specimens  for real time analysis 2,3 Biofluids will also be studied by HR NMR which requires minimal sample preparation.4 The resulting suite of metabolic profiles will be analysed by multivariate statistical approaches to obtain relevant biochemical and biomarker information.	Comment by DyB: They say that we need to have all the samples collected before the project starts.I am not sure we need to talk about “real time”. If we do it, it will be a bonus.
By creating a deep and highly personalised metabolic overview of an individuals cancer through the use of the aforementioned approaches, this work aims to improve patient outcome after breast cancer surgery.

· Relevant Key References

1. Kinross JM, Holmes E, Darzi AW, Nicholson JK. “Metabolic phenotyping for monitoring surgical patients.” Lancet. 2011, 377, 1817-9.
2. Sitter B, Bathen TF, Singstad TE, Fjøsne HE, Lundgren S, Halgunset J, Gribbestad IS. “Quantification of metabolites in breast cancer patients with different clinical prognosis using HR MAS MR spectroscopy.” NMR Biomed. 2010; 23, 23424-31. 
3. Beckonert O, Coen M, Keun HC, Wang Y, Ebbels TM, Holmes E, Lindon JC, Nicholson JK. “High-resolution magic-angle-spinning NMR spectroscopy for metabolic profiling of intact tissues.” Nat Protoc. 2010;5, 1019-32.
4. Beckonert O, Keun HC, Ebbels TM, Bundy J, Holmes E, Lindon JC, Nicholson JK. “Metabolic profiling, metabolomic and metabonomic procedures for NMR spectroscopy of urine, plasma, serum and tissue extracts.” Nat Protoc. 2007, 2, 2692-703.



Prospective students do not require any previous skills in advanced multivariate computing or NMR. All samples will be collected prior to the commencement of the project. 

This will be a prospective study however, with a matched control sample population. 
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