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BACKGROUND

Cancer is a collective term for a range of disorders. In 2002 an estimated 6.7 million people died from cancer worldwide, and 10.9 million new cases were diagnosed. With increased life
expectancy in western countries and a poor forecast for medical care in the developing nations
of Africa and Asia, these numbers are expected to rise in the next decades. Today, specific treatments are available for individual types of cancer and this progress over recent decades means
that more people are surviving in the short term after cancer diagnosis. However, the existing
treatments, including chemotherapy and radiotherapy, are often not a long term cure and their
side effects have a huge impact for the lives of cancer sufferers. It is therefore essential to continue to tackle the problem of cancer and search for therapies with greater efficacy and minimal side effects.
The successful outcome of these efforts largely depends on the in-depth understanding of
the molecular basis of cancer. Despite its complexity, the vast catalogue of cancer cell genotypes appears to be a manifestation of six essential alterations in normal cell physiology that
collectively dictate malignant growth, the so-called 'Hallmarks of cancer': self-sufficiency in
growth signals, insensitivity to growth-inhibitory signals, evasion of programmed cell death
(apoptosis), limitless replicative potential, sustained angiogenesis, and tissue invasion and
metastasis.
What are the pathogenic events which trigger these aberrations? Whilst this is still an
enigma, recent epidemiological, clinical and experimental data highlight a strong link between
chronic inflammation, induced by toxins, viruses or autoimmune reactions, and cancer. The
continuous, uncontrolled production of soluble mediators secreted by immune cells at sites of
chronic inflammation, create a microenvironment conducive to tumor initiation and/or progression. These mediators, cytokines, chemokines and reactive oxygen and nitrogen species,
alter the normal control of intracellular signal transduction pathways, inducing epithelial cell
proliferation, resistance to apoptosis, DNA damage and enhanced angiogenesis.
Concomitantly, deregulation of growth signaling pathways occurs in most, if not all human
tumors.

RESEARCH

The long-term goal of the laboratory of A. Eliopoulos is to characterise signal transduction
pathways underlying cancer cell growth and death and to exploit this knowledge for the rational design of novel strategies for the treatment of cancer.
Currently, the Eliopoulos' laboratory engages in three specific areas of research:
1. The role of TNF Receptor-associated factors (TRAFs) in oncogenic and proinflammatory signal transduction. TRAFs are adaptor molecules which bridge various
receptors and viral proteins to the activation of key signaling pathways, such as NF-∫B and the
mitogen-activated protein kinases (MAPKs). Our research aims at understanding the mechanisms by which TRAFs regulate distinct cellular functions, such as differentiation, apoptosis
and oncogenic transformation. We predominantly focus our studies on the TNF family receptor CD40 and the viral oncogene LMP1 of EBV, both of which recruit TRAFs but direct TRAF
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signalling to different endpoints. We utilise yeast-2hybrid assays and biochemical purification approaches
coupled to RNA interference to identify novel components of the TRAF signaling network and dissect the
molecular wiring of LMP1 and CD40 pathways. We
are actively investigating a novel function of a TRAF
protein, namely the regulation of actin cytoskeleton
dynamics, cell motility and metastasis and the role of a
newly identified TRAF-interacting partner in these
effects.
2. Signaling pathways in carcinogenesis. We utilize knock-out and transgenic animal models to gain insight into the contribution of TRAFs and TRAF-interacting proteins, such
as the serine/threonine kinase Tpl2, to inflammation - driven carcinogenesis. An ongoing
effort aims to delineate the role of Tpl2 in lung carcinogenesis and its cell type-dependent contribution to the chronic inflammatory response leading to malignant transformation. For this
purpose we are working to characterise the effects of Tpl2 deficiency
on the inflammatory cell infiltrate and the cytokine milieu in lung
tumors using flow cytometry, ELISA and real-time PCR. We are also
investigating the impact of Tpl2 on microRNA circuits which may
influence the transition from pre-malignant to malignant state. We
plan to interrogate the tissue-specific roles of Tpl2 in lung carcinogenesis using conditional knock-out mice in which the Tpl2 gene will be
selectively ablated from the lymphoid or lung epithelium compartment. Links have been established with the Department of Radiology
at the University Hospital of Heraklion and FORTH-IMBB to access
live imaging infrastructure and expertise for the visualisation of the
growing tumor and the tumor-host interactions that occur in these
mice.
3. Exploiting the apoptotic signaling machinery for cancer gene therapy.
The objective of this project which is funded by the European Commission under FP6, is
to develop and formulate broad-spectrum therapies which can selectively eliminate tumor cells
by targeting their apoptosis-regulatory signalling circuits. Specifically, this project exploits the
ability of CD40 ligand to inhibit proliferation and survival and to engage anti-tumor immune
responses in carcinoma cells. We are developing state-of-the-art adenovirus vehicles and liposome formulations for the efficient and targeted delivery of CD40 ligand to cancer cells, in partnership with European academic institutions and biotech companies. We are working towards
understanding the molecular mechanisms which regulate the CD40 ligand-induced apoptotic
effects. We evaluate the therapeutic impact of these vehicles either as a single treatment or in
combination with other agents, including chemotherapy or novel inhibitors of the anti-apoptotic PI3 kinase/Akt pathway which is frequently deregulated in human tumors. We use basic
research findings obtained from the aforementioned studies to make rational predictions for
putative synergies in the anti-tumor response. We utilise animal models to assess the effects of
these treatments on primary tumor growth and metastasis and on cancer immuno-surveillance. We anticipate that through this combination strategy which targets tumor cells at multiple levels, we will achieve enhanced therapeutic efficacy with fewer side-effects and that we
will be successful in applying the most promising of these treatments to clinical trials in the
near future.
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