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Abstract  
There is potential for significant improvements to be made in the diagnosis, staging, treatment and 

monitoring of colorectal cancer (CRC). The elucidation of proteins and pathways involved in CRC would 

aid in the development of biomarkers for detection, identify patients at risk of relapse and potentially 

give rise to new molecular targets of treatment. Laser microdissection (LMD) was used with minimal 

labelling two-dimensional gel electrophoresis (2D DIGE) and mass spectrometry to identify proteins 

significantly increased in eight early stage paired tumour-normal tissues. Seventeen individual proteins 

were identified as upregulated by >2 fold (P<0.05). The role of the proteins cytokeratin 8 (CK8) and SET 

in CRC were chosen for further analysis. A third protein, desmin, was chosen from a pilot study 

performed using LMD and saturation labelling 2D DIGE for further analysis.  

 

The protein desmin was identified as significantly upregulated in a pilot study that aimed to identify 

proteins with altered expression in the cancerous epithelium and surrounding microenvironment. Using 

immunofluorescence (IF), desmin expression levels in the tissue stroma of late stage tumours compared 

to early stage tumours was significantly increased, P<0.0001. The desmin expressing cells were 

identified to be pericytes, formed around mature vasculature as a result of angiogenic stimulation. From 

this work desmin appears to have potential use as a histopathology marker for the identification of late 

stage patients and may help identify patients who would not benefit from the current anti-angiogenic 

therapies due to the presence of mature tumour microvasculature. 

 

Three isoforms of CK8 were found to be upregulated in the DIGE study, with each isoform containing 

the phosphoserine (PS) residues 23, 431 and 73. Western blotting showed significantly increased 

phosphorylation levels at these sites in tumour compared to normal tissues. The MAP kinase ERK is 

known to phosphorylate the 73 and 431 residues and 50% of CRC patients have mutations in the 

EGFR/Ras/Raf/MEK/ERK signalling pathway (KRAS or BRAF mutations) resulting in constitutive ERK 

activation. Inhibition of EGFR activation in Caco2 cells showed a significant decrease (P<0.0001) in 

PS73 and PS431 levels by 59% and 65% respectively, indicating that patients with KRAS or BRAF 

mutations may have significantly increased PS73 and PS431 levels. Previously it has been shown that 

high levels of CK8 phosphorylation may help to protect cells against caspase degradation and evasion 

of apoptosis. This is the first report of the differential expression of phospho-CK8 isoforms in CRC.  

 

SET is a known inhibitor of the tumour suppressor PP2A, a component of the GSK3 β complex that 

targets β catenin for degradation in the Wnt signalling pathway. Ninety percent of CRC patients have 

Wnt signalling pathway mutations resulting in constitutive pathway activation. The effect of knocking 

down SET via siRNA on β catenin levels was analysed in SW480 with constitutive Wnt signalling and 
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HEK293 with low levels of Wnt signalling. No changes in β catenin levels were observed in the SW480 

cells, however a 24.5% reduction was detected in the HEK293 cells. The role of SET in other cancer 

associated pathways was analysed in the SET knock down cells using the RT2 Profiler PCR Array 

‘Human Cancer Pathway Finder’ plates with the expression of genes involved in apoptosis, 

angiogenesis and adhesion found to be altered.  
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