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

Introduction

Metabolomics is likely to play a key role in the recognition of critical metabolic pathways recruited in carcinogenesis. Breast cancer results from a multi-step carcinogenesis process which is associated with detectable metabolic disturbances Oakman, Tenori et al. 2011()
. Recognised disturbances include an upregulation of glycolysis, increased choline phospholipid metabolism and most recently recognised the reverse Warburg effect Pavlides, Whitaker-Menezes et al. 2009


( ADDIN EN.CITE )
. 

In primary breast cancer it is important to accurately identify patients who will benefit from neo-adjuvant and adjuvant treatments in order to progress towards personalised healthcare, with the ability to give patients a more accurate prognosis Oakman, Tenori et al. 2011()
. Serum metabolites including phenylalanine, glucose, proline and lipids, have been identified at higher levels in metastatic cancer patients compared to those with a localised cancer. Furthermore discriminant analysis of metastatic and early breast cancer patients has shown good separation between groups, and highlighted patients who are likely to have micro-metastatic disease Oakman, Tenori et al. 2011()
. Urinary fatty acids have been found to be raised in patients with breast cancer compared to those with benign breast design. Lv and Yang 2012()
. Many clinical studies have demonstrated changes in fatty acids in breast cancer patients. Most saturated and mono-unsaturated fatty acids have been positively associated with post-menopausal breast cancer, however the significant increase of these biomarkers in breast cancer possibly indicates that breast cancer is accompanied, or precipitated by an underlying metabolic disorder Lv and Yang 2012()
 . Serum and urine metabolite changes most likely reflect changes in tumour metabolism at a cellular level, thus changes in biomarkers are not only of clinical relevance, but are increasingly crucial in studying the onset and development of cancer.  
Clinically patients with phenotypically similar disease often have different outcomes and show different responses to treatment. There has been limited work with biofluids in breast cancer to date, although this is a rapidly growing field. This project will expand upon previous literature, to compare metabolite differences between patients with carcinoma in situ and invasive disease, and evaluate if there are metabolite differences with varying axillary (and sentinel node) tumour load. Extrapolating from previous studies it would be hypothesized that more aggressive disease would possibly show changes in glucose, lactate, fatty acids and ketone bodies. Pre and post-operative groups will be compared with the aim of performing the metabolomicmetabolomic risk shift.
Methods

Pre and post-operative serum and urine samples will be collected from all patients undergoing breast surgery (benign, pre-invasive cancer, early invasive cancer, malignant and metastatic) and patients presenting to oncology clinic with inoperable metastatic disease or those undergoing radiotherapy either post-operatively or for metastatic deposits at Charing Cross Hospital. At the time of sample collection the student will obtain present drug history, time of last meal and last menstrual period. If equipment is available in the local environment a weight, height and waist/hip measurements shall also be taken. Other clinical, radiological and pathological information shall be obtained from patients notes and computerised records. After samples have been collected they shall be centrifuged on site and stored at -800C. Ideally, time permitting 50-80 patients shall be recruited in each group.
Time points for sample collection:

· Benign pathology

· Patients undergoing surgery

· Pre-operative fasted samples & fasted/non-fasted samples >7 days post-op when the patient returns to surgical clinic
· Patients diagnosed with benign pathology in clinic but not undergoing surgery

· Non-fasted/fasted samples taken at the time of USS/mammogram in breast services

· Non-fasted/fasted samples when patients return for biopsy results

· Pre-invasive, early invasive cancer, suspected recurrence or metastatic patients undergoing surgery
· Pre-operative fasted samples on the day of surgery

· Post-operative non-fasted/fasted samples >7 days post-op when the patient returns to the surgical clinic

· Post-operative non-fasted/fasted samples >14 days pos-op if the patient returns to oncology clinic

· Metastatic patients not undergoing surgery
· Non-fasted/fasted sample taken at the time of oncology appointment

· Patients receiving radiotherapy post-operatively or for metastatic deposits

· Non-fasted/fasted samples taken prior to commencing radiotherapy

· Non-fasted/fasted samples taken once radiotherapy treatment has finished

NMR and MS analysis will be conducted, after which supervised and unsupervised multivariate analysis will be performed to identify metabolite differences between groups. In the event that positive assignments are made, the experiment shall be repeated with a ‘test set’ of patients.  The student will be given the opportunity to learn techniques in sample preparation, NMR data acquisition and analytic techniques. 

Key techniques
Clinical skills

Consenting patients

Demonstrate good patient communication

Phlebotomy 
1H Nuclear Magnetic Resonance Spectroscopy 

Sample preparation immediately after collection

Sample Preparation & Analysis 

Sample preparation for 1H-NMR spectroscopy will be as previously described by Beckonert et al. Nature Protocols 2007. 

A data table of the relative abundance of all detectable and resolvable species (~50 metabolites) will be constructed using in-house spectral processing and integration software written in Matlab.
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Other advised reading

Understanding NMR spectroscopy by James Keeler (Wiley)

Want, Wilson et al. 2010()
 Global metabolic profiling procedures for urine usng UPLC-MS

Will the research involve work done under the Animals (Scientific Procedures) 1986 Act?
 Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES, 

Will the student be required to undergo Home Office training? 
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Are the appropriate project and personal licences in place?
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Project licence:  
Licensee
Date of issue


Number
Personal licence:  
Licensee  
Number
Will the research involve the use of genetically modified tissue?
 Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES

Has the work been approved by the relevant GM Committee 
Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Date approval was granted   

Reference Number
Will the project involve work on human subjects, human tissue or access to confidential patient information?  






Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If YES
has ethical approval been obtained




Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 
 

Date approval was granted




11/LO/1644
IC REC or IRAS REC number




24/11/11
Note: Approval for any of the above MUST be in place before the student begins the project.

A risk assessment form will be required.
Project Payment:  I have an F account 




Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

If you have an F account please give full account code:  
2

