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1. FINAL PUBLISHABLE SUMMARY REPORT

This section normally should not exceed 2 pages.

This is a comprehensive summary overview of results, conclusions and the socio-economic
impacts of the project. The publishable report shall be formatted to be printed as a stand
alone paper document. This report should address a wide audience, including the general

public.

Please ensure that it:
o s of suitable quality to enable direct publication by the REA.

o Is comprehensive, and describes the work carried out to achieve the project's objectives;
the main results, conclusions and their potential impact and use and any socio-economic
impact of the project. Please mention any target groups such as policy makers or civil society
for whom the research could be relevant.

e Includes where appropriate, diagrams or photographs and the project logo, illustrating
and promoting the work of the project.

e Provides the address of the project Website (if applicable) as well as relevant contact
details.

An EACR travel fellowship allowed me to spend a week at the laboratory of my collaborators
Dr. Jean-Pierre Gillet and Prof. Michael Gottesman at the National Cancer Institute (NCI).
My research investigates patterns of resistance and sensitivity in cancer cell lines to two
chemotherapy drugs, cisplatin and paclitaxel. When cisplatin resistance is developed in the
laboratory 68% of cells lines are not resistant to paclitaxel and some even become more
sensitive to paclitaxel. The reverse is also true of paclitaxel-resistant cell lines. 66% showed
no resistance to cisplatin or were more sensitive to cisplatin. This research suggests that two-
thirds of cancer patients would benefit from receiving chemotherapy which alternates between
cisplatin and paclitaxel, because developing resistance to one could make their cancer more

sensitive to the other drug.

The challenge for me is how to identify which patients will respond to alternating therapy
between cisplatin and paclitaxel. While two-thirds of cancer patients may respond well to this
treatment strategy, the other third would respond poorly and need to be treated differently.
Through collaboration with the Gottesman lab and several other groups I have put together a
panel of drug-resistant cell lines which either have the inverse resistance phenotype between
cisplatin and paclitaxel or are cross resistant to both drugs. I will be looking for “molecular
markers”: genes and proteins which correspond with the inverse resistance pattern. I will
determine whether these molecular markers change in the same way in samples from ovarian
cancer patients. Once validated in clinical samples, these molecular markers could be used as
a clinical test to determine if an individual patient is likely to respond to cisplatin or paclitaxel

therapy.

For the first part of the project we focused on a set of 6 samples which were a biological
triplicate from one set of cell lines; parental IGROV-1 ovarian cancer cells and IGROV-
1CDDP cisplatin-resistant cells. These cells are cross resistant to both cisplatin and paclitaxel
and therefore model the smaller group of patients who are cross-resistant to both agents. We
took a targeted approach to examining gene expression by performing profiling with a custom
TLDA array designed by the Gottesman group. This assays the expression of 380 genes
previously associated with drug resistance and response to chemotherapy. Gene families
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examined included; ABC transporters, DNA repair genes, apoptosis-associated genes,
glutathione metabolism, copper metabolism and many others.

I extracted total RNA from the IGROV-1 cells in Dublin and sent the samples to the NCI. Dr.
Jean-Pierre Gillet analysed my RNA samples for quality prior to my arrival and prepared the
c¢DNA ready to go for the TLDA array. On my first day we set up the TLDA arrays, and the
next day we had data to analyse. This is where it was extremely valuable to be in the lab in
person to do each step of the analysis. This allowed me to understand how Jean-Pierre
extracted the data from the TLDA array software and used BRB statistical software and
Ingenuity Pathway software for analysis. This is something that could not have been achieved
easily via email. Now, when I send over the rest of my RNA samples in the New Year and
Jean-Pierre sends me the data I will be able to analyse the data myself.

The results obtained from my IGROV-1 and IGROV-1CDDP cells were very interesting.
Almost 100 genes were differentially expressed between the cell lines and the reproducibility
of the biological triplicates was very good. I will use this data as part of a characterisation
study of this resistant cell line and as part of my data set analysing inverse resistance and
cross resistance between cisplatin and paclitaxel. I presented this preliminary data at the
Gottesman lab group meeting while I was there. Visiting the NCI in person cemented a
collaboration which I hope will continue for many years to come.

Paclitaxel resistance in IGROV-1CDDP cells is mediated by over expression of ABCB1/P-
glycoprotein (11.4 £ 0.4, p<0.0001) and is reversible with elacridar. P-glycoprotein is
detectable at a low level by immunoblot in the parent IGROV-1 cells and has been up-
regulated in response to cisplatin, even though cisplatin is not a substrate of P-glycoprotein.
The mechanism of cisplatin resistance has not been fully elucidated, although it is not
mediated by a decrease in cellular accumulation of drug as determined by atomic absorption.
This is supported by no alterations in the mRNA expression of copper transporters ATP7A,
ATP7B or CTR1 and no cross resistance to Cu*". Interestingly, we also found a significant
decrease in mRNA expression of ABCC2/MRP2 (-3.3 + 0.1 fold, p<0.001), which would be
normally be associated with sensitivity to cisplatin rather than resistance. Other ABC
transporters with significant changes in mRNA expression include ABCA4 (10.0 = 1.4),
ABCD3 (-3.2 + 0.0) and ABCC4 (-4.3 + 0.0). Other genes potentially involved in the
resistance mechanisms include IGF1R, TGFB1, CCNE1 and HIF1A, which were all
significantly decreased in IGROV-1CDDP cells. P-glycoprotein can be up-regulated in
association with the development of cisplatin resistance and this can mediate cross resistance

to many chemotherapeutic drugs, including paclitaxel.

2, USE AND DISSEMINATION OF FOREGROUND

Section A (public) — DISSEMINATION MEASURES

This section should describe the dissemination measures, including any scientific
publications relating to foreground and specify any applications for patents etc in accordance
with article 11.11. Its content will be made available in the public domain thus demonstrating
the added-value and positive impact of the project on the European Community.

» Dissemination activities
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