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Aim  
Many brain tumours are incurable but responses to 
treatment vary considerably. This study concerned 
the protein composition of brain tumours. We wished 
to evaluate (i) if there are specific and reproducible 
differences in the proteins in 'control' brain and 
gliomas (primary brain tumours), and (ii) whether 
these differences can be reliably and reproducible 
identified and quantitated. If protein patterns can be 
identified in tumours they may help determine best 
management and treatment of patients. 
 
Project Outline/Methodology 
Tissue was taken from patients having surgery for 
brain tumours. Hundreds of proteins were separated 
and analysed using state of the art technology 
(proteomics). Tissue was pooled for some analyses 
(normal v glioma).  Other studies evaluated the 
reproducibility of findings if (a) one tumour sample 
was studied several times; (b) several tumours of the 
same pathology from different  patients were 
analysed; and (c) several samples of normal brain 
from different patients were analysed. 
 
Key Results 
There were no problems acquiring tissue or with the 
proteomic methodology and analyses. The variance 
of protein levels between repeat gels (studies) of the 
same sample (either tumour or brain) was small. 
Similar qualitative patterns of protein abnormalities 
were found in tumours of the same pathology. An 
analysis of pooled ‘normal’ brain (n=7) versus pooled 
glioma (all glial tumour subtypes; n=10) was 
performed. In total, twenty-two proteins were altered 
(18 lesser, 4 greater expression in tumour compared 
to ‘normal’ brain). In order to compare our data with 
the literature a review of proteomic publications in 
glioma was conducted and published.  
 
Conclusions 
We have (i) established a system for tissue 
acquisition (n = 44 patients, 80 specimens); (ii) 
successfully employed proteomic techniques to 
obtain highly reproducible patterns of protein 

alterations (ie protein patterns) in gliomas and 
‘control’ brain tissue; and (iii) defined the impact of 
within subject tumour variability and intergroup 
comparisons of proteomic analysis in control and 
glioma samples (ie differences within and between 
tumours of the same pathology). 
 
What does this study add to the field? 
Proteomic studies in cancer are an emerging field. 
Our findings concerning protein differences between 
brain and glomas add to the data already available. 
These findings confirm that there are reproducible 
differences between some proteins in the brain and 
primary brain tumours.  The major challenges 
however are to determine (i)  what is the best way to 
analyse and recognise differences between protein 
patterns; and (ii) how these proteins contribute to 
the cell biology of brain tumours. Novel ways of 
evaluating the functional properties of these proteins 
are being explored by our research group. 
 
Implications for Practice or Policy 
As a result of this translational grant we have 
established an infrastructure of both personnel and 
equipment that has the capacity to successfully 
perform substantial but focussed applied clinical 
studies to evaluate the contribution of proteomic 
biology to the management of patients with brain 
tumours.  
 
Where to next? 
Since we have successfully established and validated 
proteomic technology in our lab we are now able to 
evaluate some important issues concerning the 
biology of glioma eg proteomic basis of tumour 
malignancy, why some tumours of the same 
pathology are more malignant than others, the 
proteomic basis of differences in outcome between 
young and older patients with the same type of 
tumour, the linkage between the proteomic 
signatures of brain tumours and tumours elsewhere 
in the body. 
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