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Details analysis of modalities followed for analysing overexpressed genes in ovarian 

cancer.  

In defining commonality among different regulatory genes used for the current study, we 

took into consideration both the TFBS and the strand on which the TFBS is found. We 

further looked for other genes out of 19 highly over-expressed f that have a common 

promoter model characterized by the presence of AREB6/-1 and at least one of GBF/-1, 

Kr/+1, or XPG-11/-1, which is characteristic for keratin subgroup. We found the 

following genes have promoters that fit into this model: (a) MUC1 (cell surface mucin 

glycoprotein, epithelial membrane antigen) which can be found is serum in breast cancer 

cases [1]; (b) PAX8 which is involved in cancer growth, cell-differentiation and 

morphogenesis; (c) WFDC6 which is epidermal secretory protein (HE4) amplified in 

ovarian cancer and suggested as a potential ovarian cancer marker [2, 3]; (d) LCN2 

whose role is suggested in epithelial differentiation and transport (LocusID 3934); and (e) 

E2F5 which is one of the key regulators of cell-cycle, also reported as an oncogene, [4], 

and shown to interact with tumor-suppressor proteins (LocusID 1875) [4-7]. Thus, we 

finally shortlisted the TFs within this group PAX8, ELF3 and E2F5 (Figure 1), 



suggesting to us that the potential TFs were AREB6, PAX8, ELF3 and E2F5 which all 

were previously reported to play a key role in oncogenesis. 

 

We further examined the expression pattern of E2F5, PAX8 and ELF3 in the original 

microarray expression data searching for consistency of expression and relative over-

expression in early- versus late-stage disease. As anticipated from the microarray data 

and confirmed by these experiments, PAX8 and ELF3 were non-discriminatory in that 

they were present in all samples tested including those from healthy volunteers (Figure 

3A). PAX8 was not consistently over-expressed in all ovarian cancer specimens, though 

it has been previously reported to be overexpressed in ovarian cancer [8-10] and ELF3 

showed no stage-specific pattern in our samples. Analysis up to this point suggested that 

E2F5 was the most likely candidate TF that could prove a useful biomarker for detection 

of early OEC. To validate this possibility, we examined the E2F5 protein expression 

within ovarian tissue using ovarian TMA constructs, and studied its presence in serum of 

patients with OEC and controls. Cell-cycle genes are involved with frequent events in 

human cancers including ovarian cancer. Defects in many of the genes that regulate the 

cell-cycle have been implicated in cancer development and progression [5, 11]. The E2F 

family of genes has been targeted in tumorogenesis associated with ovarian cancer [5-7] 

and other cancers have shown deregulation of activity for E2F genes [4, 5, 12]. 

Therefore, we selected E2F5 gene primarily since it possessed, based on our 

bioinformatics analysis, a similar promoter model to those keratin genes that over-

expressed in OEC.  

 



Information on AREB6 and PAX8 

The gene AREB6 has been found to be involved in cell division and spread of breast 

cancer especially during the late stage. Its activity has been found to increase and to be 

independent of estrogen contrary to its dependence on estrogen during the early stage of 

the disease [13]. Similarly, other genes identified in this study have also been implicated 

to play a key role on the neoplastic transformation of ovarian cancer. They include PAX8 

which showed over expression in ovarian cancer [8, 9] and was shown to play a key for 

cancer survival for mostly all solid type cancers [14].  

 

Potential utility of transcription factors in therapeutic applications.  

Furthermore, the majority of oncogenic signaling pathways converge on sets of TFs that 

ultimately control gene expression patterns resulting in tumor formation and progression 

as well as metastasis. Since many of these TFs are inactive under normal physiological 

conditions and their expression and activities are tightly regulated, these TFs represent 

highly desirable and logical points of therapeutical interference in cancer development, 

progression and prognostication [15-17]. Detection of tumorigenic markers mostly 

proteins [18-20] and recently DNA [21, 22] and in serum and plasma has been 

investigated by different groups over the years. However lack of sensitivity for early 

disease and lack of specificity have been the major Achilles’ heel for the diagnosis early 

OEC [20, 23]. The above findings suggest that blood is a rich source of tumour 

associated markers which are yet to be identified. It is likely that the changes in the 

expression profiles of regulatory genes within cancer tissue could be reflected, and be 



detectable, in the patients’ circulating blood, potentially allowing for early diagnosis, 

tailored therapy, and monitoring of disease.  
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