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Introduction:

The European Science Foundation (ESF) is an association of 77 member organizations devoted
to scientific research in 30 European countries. The 3" ESF Conference on Functional Genomics
and Disease (http://www.esffg2008.0org/) was held in Innsbruck Austria 1-4 October 2008. The

developments in functional genomics technologies together with the expanding concept of
systems biology have led to exciting possibilities for the understanding of disease mechanisms.
Following two highly successful conferences in Prague and Oslo, this conference brought
together world leaders in the field to discuss the challenges ahead and technologies that will lead
to novel solutions. The meeting covered several different topics with keynote, plenary lectures

and a set of symposia. About 500 people participated at the meeting.

According to our project plan and also taking into account the advice of the proposal reviewers,
EMERALD should team up with the European scientific community, schedule meetings and
promote the importance of quality issues related to the microarray technology.

EMERALD hosted a symposia session (Microarray Quality and Clinical Applications) where we
briefly presented the aim of our project and had invited four internationally recognized
researchers to talk about issues that need to be solved, before we will be able to really use
microarray technology in the clinic. About 150 people participated at the EMERALD session. The
feedback on the session was very good, both from the audience, the speakers and the organizers
of the conference. We were actually asked if we want to have a similar session at the next ESF

Functional Genomics and Disease conference in 2010.

In addition to the EMERALD session we presented the project and disseminated results by a
poster (see attachment 1) where we specifically presented some results from WP1 focusing on
quality metrics and the development of additional MGED ontology (people responsible: Wolfgang
Huber, Audrey Kauffmann, Helen Parkinson and James Malone all EBI). We also distributed a
leaflet describing the EMERALD project, including all contact information for EMERALD (see

attachment 2).



Summary of talks at the EMERALD Microarray Quality and Clinical

Application session:
The session was chaired by Arne Sandvik and he started the session by a 5 minutes presentation

of the EMERALD project objectives and status.

11.00 — 11.30 Fraser Symmans (Texas): Use of multigene signatures in clinical samples of

breast cancer.

In his talk Fraser focused on how standardization of all procedures from sampling to data analysis
need to be controlled to get reliable results. Microarray-based analysis of preoperative needle
biopsies from breast cancer, as used in his laboratory, was discussed. He also presented results
from a study (in collaboration with the US MAQC project) where they investigated the effects of
tumor heterogeneity and inter-laboratory differences when evaluating clinical breast cancer
samples.

An abstract for this talk can be found in attachment 4.

11.30 — 12.00 Catherine Nguyen (Marseille): Why is the adoption of DNA microarrays for

clinical diagnostics so slow?

Catherine’s talked about the history of microarray use in clinical application. She made a
point of that even though this technology now have been out running for more than 10
years only a few assays have found the way to the clinic. This includes gene expression,
copy number variation and SNP analysis. For example the first chip for diagnostic uses
was FDA approved in 2005 and the first based on gene expression in 2007. She
speculated that the slow evolution of such array based diagnostic tools is a result of the
high cost of this analysis. The cost is now much lower and the data quality and
reproducibility is better, so it is believed that an increased used was predicted.
Alternatively high throughput sequencing will take over, but this technology will
probably see many of the same challenges as the microarray technology, so it is
reasonable that it will take time to develop new diagnostic tool with this technology too.

An abstract for this talk can be found in attachment 4.



12.00 - 12.30 Therese Sgrlie (Oslo): Using whole-genome microarrays to profile breast

tumors: aspects of data quality and clinical usefulness.

Therese talked about how her research group has used microarray technology as a useful tool in
studying genomic profiles of human breast cancer samples. She pointed out several steps in the
procedures, from study design, RNA isolation, hybridization to data analysis, where quality control
and standardization of procedures/protocols were important factors in generating good and
reproducible data. On of the factors which introduced much noise in their set up was array batch
effect. However, this was not very critical because it can be corrected by data normalization.
Therese concluded that the quality of their microarray data was generally good and that they

were able to identify groups of ductal carcinomas with an aggressive phenotype.

An abstract for this talk can be found in attachment 4.

12.30 — 13.00 Jean Gabert (Marseille): Standardisation and external quality controls for
gene expression measurements in the clinic: lessons from BCR ABL dosage in the
tyrosine kinase inhibitors era.

Jean talked about his experiences with standardization and external quality controls of RT-PCR
assays for clinical applications. He used the measurement of BRC ABL transcripts as an example
and their experience is that this kind of quality control is not easy but absolutely necessary. The
standardization and quality control of RT-PCR assays have been used more extensively than for
microarray. Standardization and quality control of microarray technology have therefore probably
a lot to learn of this effort that is done for RT-PCR. Jean also mentioned the importance of
availability of reference materials and “spikes”/internal control that can be sent out to labs world
wide. This is actually one of the scopes of the EMERALD project and we hope to be able to

contribute on this in the future.

An abstract for this talk can be found in attachment 4.

Final remark:

Altogether, EMERALD was very visible at the conference and we were able to communicate our
mission and results of our work to the European scientific community. Our participation was a
success in relation to how much attention we had, with a relatively high number of attendees at
the session. All parties were very satisfied with the session and the talks. Overall we conclude

that this meeting was very useful for our project.



Attachment 1: EMERALD poster presented at ESF Functional Genomics and Disease, 2008.
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Attachment 2: EMERALD leaflet distributed at ESF Functional Genomics and Disease, 2008.
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Attachment 3. Invited speaker’s biographies.

Jean Gabert

AP-HM , Université de la Mediterranee
Faculté de Médecine Nord Bd Pierre
Dramard

13916 - Marseille cedex 20
gaberttournesol@aol.com

£ 1]AE

Jean Gabert has spent 10 years in the Cancer Center in Mar-
seille as assistant professor in haematology. He is now and
since 1999 Professor of biochemistry and molecular Biclogy,
head of the department. He did his PhD in Immunoclogy. His
work has always been in the transfer research and availabil-
ity for patients of new molecular tests allowing improving
health care. He has been the coordinator of a very successful
European network under the Europe Against Cancer program
{SANCO Commission). Recipient of the INPI PACA price for

his university patents for RNA dosage and quantification by
real time PCR (RQ PCR). In this context, he is a member of
the international expert group for BCR ABL dosage by RQ
PCR.

Catherine Nguyen

U9z28/TAGC

Parc scientifigue de Luminy

163, Avenue de Luminy, case 928
13288 Marseille - cedex 09
Phone: +33 491828702

Fax: +33 491828701
nguyen@tagc, univ-mrs.fr

Catherine Nguyen is the transchptome leader in Marseille
of the Marseille-Nice Genopole. This team possesses the
skills and the experience to conduct all the microarrays
expenments. Indeed, Cathenne Nguyen s & head of
a unit dedicated to functional genomics studies (TAGC
laboratory). Up to know, this laboratory count more than 25
persons involved in genetic, genomic, bioinformatics. TAGC
laboratory is associated to a transcriptome facility running
by Béatnce Loriod which is in charge of the facility at the
Luminy campus, This plateform is nationally recognized as
a platform for functional genomics studies within different
research organizations in France.

Therese Serlie

Norwegian Radium Hospital
Genetics

Rikshospitalet University Hospital
310 OSLO

NORWAY

Phone; +4722934718

Fax: +4722934440
Therese.Sorlie@rr-research.no

Therese Sarlie, PhD, Department of Genetics, Norwegian
Radium Hospital. Researcher position with grants from the
MNorwegian Cancer Society and the MNorwegian Research
Council. Also affiliated to the Department of Informatics at
the University of Oslo as adjunct associate professor, Part of
CAST, a government-funded research and innovation center
on cancer stem cells. Postdoctoral position at Stanford
University with Professor David Botstein, Research interests
in breast cancer genomics.



Fraser Symmans

UT M.D. Anderson Cancer Center
Pathalogy

1515 Holcombe Boulevard, Unit 85
77030 HOUSTOMN

USA

Phone: 713 792-7962

Fax: 713 745-3740
fsymmans@mdanderson.org

Dr. W. Fraser Symmans is Professor of Pathology at The
University of Texas M.D. Anderson Cancer Center where he
practices Breast Surgical Pathology and Cytopathology. Dr
Symmans received his medical degree from the University of
Auckland, New Zealand in 1987, He completed his residency
training in Anatomical Pathology at Columbia University
College of Physicians and Surgeons, New York City and
fellowship training in Cytopathology at M.D. Anderson Cancer
Center, Houston. Dr. Symmans joined the faculty of New
York University Medical Center in 1993 and moved to M.D.
Anderson Cancer Center in 2000.

Dr. Symmans’ research is focused on breast cancer, with
specific emphasis on neocadjuvant (pre-operative) treatment
trials for evaluation of chemesensitivity and development
of diagnostic tests to select the most effective treatments
for individuals with breast cancer. Dr Symmans has adapted
genomic technologies to clinical needle biopsies of breast
cancer in order to use gene expression profiling to identify
important genes for response to chemotherapy. This research
program has recruited many women in clinical trials and has
identified new molecular targets of diagnostic, prevention,
and possible therapeutic relevance. He has published more
than B0 peer reviewed articles as well as reviews and book
chapters. He has received research funding from the National
Cancer Institute, Breast Caner Research Foundation, Susan
G, Komen Foundation and the Department of Defense,



Attachment 4: Abstracts of the talks

Use of multigene si es in clinical

east cancer
Fraser Symmans?, C. Hatzis ?, Lajos Pusztai*

1 UT M.D. Anderson Cancer Center, Houston, Texas
# Nuvera Biosciences, Inc.

A potential advantage of diagnoestic tests based on genomic

Symposia speakers

micrearrays is that different results, including measuremeant
of receptor targets, prognostic tests, as well as endocrine-
and chemotherapy-sensitivity predichions can be applied
to the data from a single assay from a single specimen.
Furthermore, diagnostic specimens of breast cancer are
commenly needle biopsies, We ootain clinical nesdle
bicpsies of breast cancer specifically for microamay-based
gene expression profiling in the context of clinical trnals.
Microarray-based gens  expression levels for receptor
therapeutic targets (ESR1 and ERBEBZ, respectively) from
these samples accuratzly represent tumor receptor ststus
determined from standard pathological zssays. Multigens
indices to predict tumoral sensitivity to endecrine treatment
(SET index), and pathclogic response to pre-operative
paclitaxal/FAC chemeotherapy, have demonstrated accuracy
and are entering prospective clinical trials. However, genomic
testing of rospe*twe clinical samples introduces a different
balance o? contributions  from vanables affecting quality
contrel, compared to studies wsing archival tumor tissus
samples. Issues with tumor sampling are likely to outweigh
those of macomolecule preservation. We have compared
matched cytolegic and tissue samples from breast cancers,
and hawve initizted studies to further investigate the effects of
tumar heterogeneity and inter-laboratory differences when
evaluating clinical breast cancer samples.

‘Why is the adoption of DNA microarrays for dinical
diagnostics so slow?

B. Jordan
Marsailla-Mice Genopeola

Clinical applications of DNA arrays have bezn discussed for the
last ten years as if they were "almaost there” - particularly so
for exprassion profiling of tumours, that appeared parbcularly
promising for prognestic and predictive information, Howewver
the actual use of these systems in a clinical context is still
limited. The first FDA approval of 2 DNA aray 22 an in vitro
diagnostic device ccourred at the beginning of 20035, and the
first approval of 2 system based on expression profiling early
im 2007; however, adoption of these tests is slow and high-
voelume sales have not yet been achieved. In fact, several
established aray manufacturers have rocently abandoned
the field. This has to do with severzl issues:

The differencs betwesen mutation detection or deletion/
duplication ascertainment (“genotyping arrays”), where
clinical correlates are already knewn, and expression profiling
where dinical significance must be established;

Widely different needs in diagnostics wversus research:
robustnzes, ease of operstion and cost, and a requirement
for information that actually supports a clinical decision to
treat or not te treat, or to treat differentially;

Data quality and reproducibility, now much improved (viz.
results of the MAQC consortium), but still requiring highly
trained persennel and nigeorous operating precedurss;
Recent development of high-speed, affordzble genome
seguencing providing competition to research and clinical
DNA array applications.

Mevertheless, several types of application are catching on,
im particular the global assessment of gencme alterations by
arrayCGH. Multiplex disease testing, pathogen identification
and some expression profiling applizations are zlsa beginning
to be adopted, but the read to wide acceptance may be long
and will requre careful attention to the points mentioned
akove.

Using whole-genome microarrays to profile breast
tumaors: aspects of data quality and cinical usefulness

T. Sarlie

Norwegian Radium Hespital, Oslo

Genomic profiing using microarrays has proven extremely
waluable in studying human tumors and for extracting
binlagical infarmation that is ussful for understanding tumer
development and for imoroving patient management. The
nature of the technology in generating massive amounts
of data in a parzllel fashion, establishes a need for quality
controls (QC) and standards in the experimental design and
data processing and analysis. Current microarray suppliers
offer whole genome microarrays with a number of features
for QC. We have analyzed brezst tumors from two patient
cohorts using microarrays from Agilent and AE, and performed
thorough analyses to investigats whether tumor cell
percentages, amplification or hybridization dates, cRNA
amplification yield, RNA& quality, or micrearray lot-numbers
showsd any systematic effects= on the microamay data.
Some batch effects were found, howsver, replcate sample
hybridization showed good correlation between different array
batches. Tumer samples used in microaray expenments are
usually grossly dissected, yielding RNA from various types
of cells. We used the information an tumeor and stroma cell
content in the statistical testing maodels to find significant
genes associated with distant metastesis. Moreover, by
analyzing and comparing gene expression profiles from ductal
carcinoma in situ {DCIS) and small invasive tumors, we have
identified & group of DCIS with an aggressive phenot'(pe
Such biclogical infermation could be exploited to identify
those patients with in stu lesions who need additional follow-
up.

Standardisation and external quality controls for gene
expression measurcments in the dinic: lessons from
BCR ABL dosage in the tyrosine kinase inhibitors era.

N. Beaufils?, B Matejtschuk ¥, 1. Gabert!?

t UMAGT, IFR Jean Roche, Universite de la Mediterrange,
Marseille France

2 Biochemistry and Molecular Biclogy labaratory, Hapital
Nord, APHM, Marzeille France

* National Institute of Biclogical Standards and Controls
(NIBSC),South Mimms UK

Standardisation and external quality controls are part of the
routing in clinical biochemistry since years. International
standards and extemal quality control rounds are absolutely
warrznted for any new biclogical marker for its worldwade use
in the clinic. Taking the measurement of BCR ABL transcripts
[(M-BCR] as a model, we developed freeze dried cells that can
be sent worldwide at room temperature, During, the mesting
will be reported our efforts in thiz field at the regicnal,
national and international levels,



