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Overview 

MicroRNAs (miRs) are regulatory small noncoding RNAs that control expression of target 

genes by inhibiting translation and directly targeting messenger RNA (mRNA) transcripts for 

degradation [1]. The mature miR binds to its target by partial complementarity, usually in the 

3`UTR of target mRNA. Each miR has a specific complementary seed sequence, around 7 or 

8 nucleotides long. By binding to the seed sequence on the mRNA, the miR can either cause 

the target mRNA to be destroyed, or merely inhibit subsequent translation of the mRNA [2-

4]. A single miR can regulate multiple targets [5]. 

miR expression profiles have been used to classify cancers, reviewed in [6], and 

investigations into breast cancer expression profiles have discovered abnormally high levels 

of particular miRs [7-10]. Studies are underway to identify the mechanisms underlying the 

deregulation of miRs and their association with cancer [11]. In breast cancer a small number 

of miRs have been found to be significantly deregulated in breast cancer tissue compared 

with non-malignant breast tissue [7, 9, 10, 12].  

Expression profiling of miRs comparing normal breast tissue and breast tumours have found 

that miR-155 is upregulated in breast cancer and can act as an oncomir [9-11]. Since miRs 

operate by inhibiting the translation of their target mRNA, one could speculate that miR-155 

targets might be critical in breast tumour progression and metastasis.  

The aim of this work was to investigate the oncogenic role of miR-155 in breast cancer. 

Chapter 1 is a literature review focussed on miR-155 in breast cancer, including the clinical 

relevance of miR-155, functional characterisation, regulation of miR-155 and target genes of 

miR-155. In the review, a comprehensive list of all confirmed miR-155 target genes was 

compiled, in order to act as a resource for future researchers investigating the functional 
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significance of miR-155 dysregulation. The review also encompasses the origin of this miR 

and subsequent processing. The main aim of the literature review was to establish the field of 

knowledge, in order to identify areas of interest for future research: areas involving miR-155 

in breast cancer that had not been fully explored.   

In Chapter 2 the upregulation of miR-155 by p63 and mutant p53 in breast cancer is 

investigated, as well as the novel downstream target of miR-155, ZNF652. ZNF652 was an 

appealing target gene to investigate, as it was found to repress drivers of invasion and 

metastasis and could be a key downstream target of miR-155 and thus be the basis for miR-

155’s oncogenic effects in breast cancer. The discovery that miR-155 was upregulated by p63 

and mutant p53 was exciting, as the regulation of miR-155 is an area that has not previously 

been thoroughly researched (as revealed by the literature review in Chapter 1).  

The regulation of miR-155 is a theme that is continued in Chapter 3, which investigates 

which p63 isoform is responsible for the regulation of miR-155. The scope of this work was 

broader and not limited to breast cancer alone, as the mechanism of miR-155 regulation could 

be relevant to any of the cancer types in which miR-155 is upregulated. The TAp63 and 

ΔNp63 isoforms have opposing effects in cancer, and understanding the mechanism of 

regulation of miR-155 could aid our understanding of how miR-155 becomes highly 

upregulated in invasive breast cancers. Furthermore, this understanding could be used to 

better diagnose or treat patients with invasive breast cancer. 

Finally, Chapter 4 summarises the results and implications of this research. 
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