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“Searching for a biomarker of early pancreatic cancer”

Pancreatic cancer is currently ones the most difficult to treat. In the UK, only 3% of
patients survive for 5 years after diagnosis and the disease kills around 7,500 per year.
One of the main reasons for this extremely poor survival rate is as that the majority of
patients already have advanced disease at the time of diagnosis. This therefore
highlights the need for the development of improved screening strategies that will
facilitate the detection of early pancreatic cancer or pre-cancerous lesions such that
successful therapy can then be achieved.

Our group works on a cellular process called autophagy that has important roles
during tumour development. Autophagy when translated from Greek means ‘self-
eating’ and is a process whereby cells break down cytoplasmic proteins and
organelles in order to maintain cellular integrity. Due the fundamental role played by
autophagy in regulating cellular homeostasis, it is not a surprise that perturbations in
autophagy can promote tumour formation. We have been working with an in vivo
model of pancreatic cancer driven by the Ki-Ras oncogene which is mutated in
approximately 90% of human pancreatic tumours. In the presence of one mutant
allele of Ki-Ras, mice develop a small number if pre-cancerous lesions called PanINs
(pancreatic intraepithelial neoplasia) which progress to pancreatic ductal
adenocarcinoma (PDAC) over a long period of time. However, when autophagy is
also blocked in the pancreas, animals develop widespread PanINs that fill the entire
organ. Since this is a very unusual situation, we considered it a unique opportunity to
search for a clinically-relevant biomarker for the detection of early or pre-cancerous
PDAC.

The project will fall in two parts. Firstly, both normal animals and animals with
exacerbated PanIN formation will be exsanguinated and the blood compared by mass
spectrometry to identify proteins which are different between the two cases. These
studies will be undertaken in conjunction with the Beatson Institute’s Mass
Spectrometry Facility. Factors identified through this approach will also be analysed
in the urine from these animals, to test if the biomarker(s) is also detectable in this
way.

In the second part of the project, a simple test will be developed to assay for the
biomarker(s) that had been identified by mass spectrometry. If not already available,
an antibody to the biomarker(s) will be generated and developed for use in an
enzyme-linked immunosorbent assay (ELISA). Mouse material from healthy and
diseased animals will be tested using this ELISA to assess if the biomarker and assay
can successfully used to detect both the presence of PanINs and PDAC. If this proves
successful, human material (blood or urine) from healthy people and patients with
PDAC will also be screened using this approach to determine if the assay is a
potentially useful diagnostic tool. We feel this project is scientifically exciting with a
clear goal and as such is highly suited to a highly-engaged and ambitious clinical
fellow.
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