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whether to collect tumour or a surrogate tissue, whether to retrieve archival
tumour samples from pathology laboratories or obtain recent fresh biopsies,
how best to design and power the trial to test both the effect of the drug and the
possible predictive value of the biomarker. Surrogate samples, such as blood
and serum, while being much more accessible carry more risk because the
tissue may be representative of tumour exposure but not of the tumour biology.
In this sense, some biomarkers are present from the very early tumourigenic
process (like K-Ras mutations in colon cancer) but some others are closely
related in time to late-stage changes (like PI3K and p53 mutations and PTEN
deletions in colon cancer, c-MET mutations in NSCLC and secondary c-KIT
mutations in GIST). The latter examples would definitely favour the acquisition
of a recent tumour sample in order to guarantee that the possible findings in
the tumour correlate with the current dysregulated situation of the disease.
On the other hand, retrospective biomarker analysis has the advantage that
patient enrolment is not compromised, the assay does not need to be ready
prior to study commencement, and multiple biomarkers can be evaluated.
Additionally the quality and volume of tissue in the archival sample may limit the
success of a selected biomarker analyses. Therefore, the decision on whether
archival tissue − usually coming from the primary tumour resection-, or recently
fresh biopsied tissue or circulant tumour cells or DNA material is needed
for the consecution and success of the biomarker should be made taking
in consideration all the previously mentioned aspects. The development of
biomarkers in phase II development holds great promise but also creates new
challenges. Further actions are needed in order to implement the development
of tumour biomarkers in this setting. These include among others the need for
greater information among patients, patients’ coalitions and advocate groups,
institutional review boards, local Health Administrations, Regulatory Agencies,
clinicians, pathologists and other physicians involved in the acquisition of good
quality tumour samples. The ultimate goal of this biomarker development
process from tumour biopsies or circulant tumour cells/DNA will be to facilitate
oncology drugs development and to identify which patients are most likely to
benefit.

338 Mutations in OXPHOS and Krebs cycle genes and tumour

development

M. Sobrinho Simoes1. 1IPATIMUP – Institute of Molecular Pathol, Pathology,
Porto, Portugal

It was recently shown using a mitochondrial proteomics analysis in yeast
that Sdh5, a gene required for flavination of succinate dehydrogenese (SDH),
is mutated in human paragangliomas. This is just another example of the
increasing number of mutations in OXPHOS and Krebs cycle genes associated
to tumourigenesis. Sdh5 interacts with the catalytic subunit of the SDH
complex, a component of both the OXPHOS chain and the Krebs cycle. Similar
findings have been reported with regard to mutations in mitochondrial and
nuclear genes exclusively affecting the electron transport chain (eg. ND1, ND6
and GRIM19, respectively) and in (nuclear) genes affecting the Krebs cycle
(eg. FH and IDH). The observation that germline loss-of-function mutations
in some of the aforementioned genes segregate with disease in families
with hereditary tumours and the demonstration of the tumourigenic effect of
mutations in mitochondrial OXPHOS genes have contributed decisively to
the renaissance of the interest on tumour metabolism in general, and on
the Warburg effect in particular. This renewed interest has been reinforced
by an ever-growing number of reports revealing that several oncogenic
alterations causing tumour development directly affect glycolysis, cellular
response to hypoxia and angiogenesis. Understanding cancer abnormal
cellular metabolism and Warburg effect − Why and how do cancer cells activate
glycolysis in the presence of oxygen? − has become a major objective for
those who think that targeting mitochondria and the peculiarities of tumour
cell metabolism may prove therapeutically successful. Some of these issues
will be discussed taking together the results of observational studies in several
types of human tumours with those obtained in experimental models with an
emphasis on the role played by mitochondrial alterations.
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340 Delivering on the promise of personalized medicines
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Please see abstract 608 of Educational Lecture: Systems approach to
personalized molecular medicine.
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342 The role of chromatin in genome instability; identification of

novel therapeutic targets
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High mobility group box (HMGB) proteins are abundant, chromatin-associated
proteins with essential roles in gene expression and development. The HMG
box is a DNA binding domain that binds the minor groove of DNA and in doing
so, creates a bend in the DNA. In addition, these proteins bind preferentially to
distorted DNA structures, such as DNA lesions created by cisplatin exposure
and ultraviolet (UV) irradiation. In budding yeast, Hmo1 appears to be the
most abundant HMG box containing protein and has been shown to influence
global chromatin structure. We investigated the potential role of Hmo1 in DNA
damage responses, and found that Hmo1 mediates the cytotoxic effects of the
alkylating agents methane methylsulfonate (MMS) and N-methyl-N-nitrosourea
(MNU) in vivo. These alkylating agents both methylate DNA at the N7 position
of guanine and the N3 position of adenine. We investigated the potential
mechanism by which this occurs and find Hmo1 binds to MMS- and MNU-
treated DNA preferentially over unmethylated DNA in vitro. Unlike other HMGB
proteins, Hmo1 does not appear to have any significant influence on the
cytotoxic effects of cisplatin in vivo, and does not display preferential binding
to cisplatin-treated DNA in vitro. We determined the domain that mediates this
effect and used this to identify a mammalian homologue. The identification of
this novel preference for methylated DNA has important implications for the
use of alkylating agents as chemotherapeutics.

343 Synthetic lethal approaches to cancer therapy

A. Ashworth1. 1The Breakthrough Breast Cancer Research Centre, The
Institute of Cancer Research, London, United Kingdom

A critical link exists between genomic instability and cancer development.
This instability can manifest as small changes at the nucleotide level or as
gross chromosomal alterations. Mutations in the genes that encode DNA
damage response proteins are responsible for a variety of genomic instability
syndromes including Hereditary Non-Polyposis Colorectal Carcinoma, Bloom
syndrome, Ataxia-telangiectasia, BRCA1 and BRCA2 mutated breast and
ovarian cancers and Fanconi anaemia. Similarly epigenetic silencing of
genes associated with the maintenance of genomic stability have also been
implicated in the pathogenesis of cancer. Here, I discuss how different tumours
may be classified not only by tumour site but also by the type of underlying
genetic instability. This type of classification may assist in the optimization of
treatment regimens as well as informing the development of new therapeutic
approaches in particular based on “synthetic lethality”.

344 The ATM-mediated DNA damage response: back to DNA repair
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and Biochemistry, Sackler School of Medicine, Tel Aviv, Israel

The DNA damage response (DDR) is emerging as an extremely complex
system, involving DNA repair and affecting cell cycle progression, gene
expression, RNA metabolism, and protein modifications, transport and
turnover. The response to double strand breaks (DSBs), which vigorously
activate this network, is mobilized by the nuclear protein kinase ATM
that phosphorylates key players in its various branches. ATM loss or
inactivation leads to the genomic instability syndrome ataxia-telangiectasia
(A-T), characterized by neuronal degeneration, immunodeficiency, genomic
instability, extreme radiation sensitivity, and cancer predisposition. The extreme
radiation sensitivity of A-T patients has been attributed to a subtle defect in
the repair of double-strand breaks (DSBs). The ATM-dependent component of
DSB repair indeed involves a small but distinct fraction of DSBs. Interestingly,
the dependence of DSB repair on ATM is more pronounced in Purkinje
cells, which are badly affected by ATM loss in humans. One way ATM
directly affects the repair process is by phosphorylating repair proteins and
modulating their activity. We demonstrate one such process: ATM-dependent
phosphorylation of the repair enzyme polynucleotide kinase phosphatase
(PNKP). ATM also regulates DSB repair by inducing genome-wide and local
chromatin reorganization. Chromatin is now recognized to be an active player
in the DDR, and modulation of its organization an essential arm of the


