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Lay Summary (no more than 200 words)

Prostate cancer is a major public health issue. Its treatment remains unsatisfactory; and
there is with an urgent need for novel therapies. The MEK5/ERKS signalling pathway has
recently been strongly implicated in prostate cancer with over expression being associated
with advanced and aggressive disease. In this study we have shown that knockdown of
ERKS signalling in prostate cancer cells reduces the cells malignant potential i.e.
proliferation, migration and invasion. We have also shown that ERKS is over expressed in
human metastatic prostate cancer. This data supports previous published results and
confirms that targeting ERKS in prostate cancer is an attractive therapeutic candidate.
There is limited understanding at present about ERKS5 signalling and its interacting proteins.
Potential downstream targets of ERKS were therefore investigated using prostate cancer
cells. A novel relationship between ERK5 and another member of its signalling family,
ERK1 was identified however further work is required to outline its role in the ERK5
signalling network.




Grant Report (no more than 1800 words)

(a) Clinical and Scientific Significance of advances made

Extracellular signal-regulated protein kinase 5 (ERK5) has been implicated in prostate
carcinogenesis. In this study we further investigated the role of ERKS5 in prostate cancer
and examined its relationship with 2 other MAP Kinases, ERK1 and ERK2. Using siRNA
to target ERKS expression, we found that reduced ERK5 expression significantly inhibited
cellular proliferation, motility and invasion in prostate cancer PC3 cells when compared to
the controls, (p<0.005). We have previously reported upregulated ERK5 expression in
primary human prostate cancer specimens. In the present study, we were able to validate
these results and demonstrate moderate-strong levels of cytoplasmic staining in 63%
cases of PIN/PIA. High levels of cytoplasmic (55%) and nucleur ( 73%) immunoreactivity
was also shown in a range of metastatic prostate tumours (n=11) . Potential ‘cross-talk’
between ERK5 and ERK1/2 signaling was investigated using siRNA for each individual
isoform of ERK1/2. ERK1 knockdown resulted in increased ERKS activation in addition to
prolonged ERK2 phosphorylation. Proliferation studies were also performed in PC3 cells,
the results of which support published data that ERK1 acts as a negative regulator and
ERK2 as a positive regulator of cell proliferation.

Our results validate the importance of the MEKS5-ERKS signaling pathway as a potential
target for therapy in prostate cancer and highlight a novel functional and biochemical
relationship between ERK1 and ERKS5 signaling. A drug development programme
coordinated by Cancer Research Technology continues to work towards the development
of an ERKS5 small molecule inhibitor for use in human prostate cancer.

ERK5 has been shown to regulate the activity of several transcription factors including
MEF2, c-Fos and Fra-1, Sap-1, c-Myc and NFkB. In order to further investigate the ERK5
signalling network we attempted to immunoprecipate ERK5 and use mass spectrometry
analysis to identify any interacting proteins. This work is still being analysed.

(b) Problems encountered and steps taken to overcome them

Initial immunoprecipatation experiments identified insufficient levels of ERK5 in PC3 cells
to continue with endogenous ERK5 pulldown. HEK293 cells were therefore transfected
with FLAG-tag ERK5. Abundant levels of exogenous ERK5 were immunoprecipatated in
order for mass spectrometry analysis to be performed.
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