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I would like to thank the Society once again for their generosity in awarding me the travel grant to allow me to travel to the States to present my work in Philadelphia at the p53 international conference.

I also won first place in the Sir Alistair Currie Poster prize at PathSoc, St Andrews, 2010 so this money also helped greatly.

Attending the International p53 meeting was very beneficial as it allowed me to gain up to date information regarding p53 but also PLK1. The role of PLK1 repression was quite an important research subject around 10 years ago however research declined in this field. I met some leading experts in PLK1 repression who took an interest in my work and gave some interesting feedback that I could go back and follow through. 
We investigated the repression of PLK1 in a number of cell lines. PLK1 is an important regulator of the cell cycle as reflected by its expression. PLK1 is expressed as low levels at G1, increasing into S phase and becoming most elevated in G2/M where it acts as a checkpoint to allow G2/M transition. In addition, P53 is required for maintenance of the G2/M checkpoint and without P53 cells are pushed into mitosis.

Previous research has shown that as P53 levels augment, PLK1 decreases in expression, however the mechanism for this remains unclear.

We have examined the effects of DNA damage in cells and confirm that PLK1 expression is repressed following P53 up regulation. In addition successful knockdown of P21 by siRNA has shown that PLK1 depletion is independent of P21.

Furthermore, we found that P53 is recruited to the PLK1 promoter under conditions of etoposide induced stress and when linked to a luciferase reporter gene, PLK1 promoter activity is repressed. 

These findings suggest that at the G2/M checkpoint, PLK1 is suppressed in a P53 dependent manner.  I published this work in Cell Cycle, Oct 2010 (p53 dependent repression of polo like kinase 1 PLK1).

Over expression of PLK1 is often observed in tumour cells and consequently may offer therapeutic interest. Due to my experience within my PhD, molecular and cellular pathology, I was keen to continue my studies by using immunohistochemistry to analyse a cohort of breast tumours to discover if there is translational importance of PLK1 repression within tissue.  I touched on this at Pathsoc meeting and Philadelphia and it was met with enthusiasm so gave me the encouragement to follow this through upon my return in collaboration with Tayside Tissue bank.
Staining of PLK1 was observed in 11% of primary breast tumours and was significantly

associated with the presence of TP53 mutation (P=0.0063). Moreover, patients with both

PLK1 expression and TP53 mutation showed a significantly worse survival than those

with either PLK1 expression or TP53 mutation alone. There was also a close association

of elevated PLK1 with triple negative tumours, considered to be poor prognosis breast

cancers that generally harbour TP53 mutation. Further association was observed

between elevated PLK1 levels and the major p53 negative regulator, MDM2.
This work was published in Breast Cancer Research, March 2012 (Immunohistochemical detection of Polo-like Kinase-1 (PLK1) in primary breast cancer is associated with TP53 mutation and poor clinical outcome).
The support of the Society has been well appreciated throughout my PhD and also into my 1st Post Doc.  Huge thanks
