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INTRODUCTION

This fifth annual scientific
report on cancer research coin-
cides with the mid-term review
of the French Cancer Control
Plan 2009-2013 to be conduc-

ted by the French agency for research assessment
(AERES) and the Public health advisory board
(HCSP). It is therefore an important milestone for
the INCa, which is responsible for implementing
all research actions jointly with the Cancer
Alliance Aviesan (ITMO cancer). The report also
coincides with key governance changes within the
INCa, with the nomination of a new Chairwoman
of the board of directors and a new General
Director. One of its aims is to identify potential
strategic actions to be undertaken after the end of
the ongoing Cancer Control Plan, which are cur-
rently being discussed jointly by the board of
directors, patients and users committees, health-
care professionals and all research stakeholders.

2011 witnessed unprecedented efforts in the field
of cancer research in France.
Financial support for cancer research projects
and the major research facilities increased by
50%. In particular, the National “investments for
the future” plan, launched by the President of
France, provided over €315 million to projects in
oncology, funding cohorts, laboratories and
equipment of excellence, amongst others.

The INCa has initiated an ambitious new pro-
gramme aimed at certifying 5 integrated cancer
research facilities (SIRIC); this programme will
continue up to 2013. The focus has also been on

early-phase clinical research with the accredita-
tion of 16 early phase clinical trial centres devoted
to promoting academic research into innovative
drugs. To this end, partnerships have been for-
med with major institutions and organisations as
well as with pharmaceutical companies.

In accordance with the objectives of the Cancer
Control Plan, the basic aim of INCa’s coordina-
tion is to simplify and harmonize research activi-
ties. Joint programmes are coordinated with
Inserm and other research operating agencies as
well as with the National research agency (ANR)
to ensure greater efficiency. Our shared concern
about environmental and occupational risks is
translated into joint actions conducted with the
Anses, IReSP and the support given to global
cohorts. A joint programme of integrated
research actions (PAIR) focusing on specific can-
cers was renewed with the two major cancer cha-
rities ARC and Ligue; the 2011 PAIR programme
revolves around UADT cancers.

The continuum between cancer research, surveil-
lance, prevention, screening and care remains
INCa’s top priority. The National coverage
through the molecular biology platforms repre-
sents a unique model worldwide. This pro-
gramme gives patients access to innovation, irres-
pective of their place or residence in France. Work
is underway to link these national platforms, their
resources and the National cancer research pro-
grammes, as recommended by the INCa scientific
advisory board.
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Finally, the year 2011 witnessed the active partici-
pation of patients in the selection committees
established to deal with calls for research propo-
sals. Although not anticipated within the Cancer
Control Plan, this framework will be extended in
2012 for all calls for proposals managed by the
INCa, as it represents an innovative step for
public health democracy in our country.

In the past years, our understanding of cancerous
disease has massively improved mainly due to our
increased knowledge of the tumour genome and
how it is affected by exogenous chemical or phy-
sical, environmental or behavioural factors. Other
alterations appear to occur spontaneously but all
affect cell biology and are liable to benefit from

measures intended to prevent, diagnose at an
early stage or treat cancer appropriately. It is the
duty of the INCa to share these scientific and
medical advances with the French people, to par-
ticipate in public health education and to allow
the whole of France to benefit from these
advances. We also have a duty towards our fellow
men in the emerging countries which are currently
facing - and will continue to face - a tremendous
increase in the incidence of cancer in the next
decade.

Prof Fabien CALVO
Deputy General Director in charge

of Research Programmes, INCa
Director, Cancer Institute, AVIESAN
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PART 1

PREVIOUS 2010
RECOMMENDATIONS FROM THE

INTERNATIONAL SCIENTIFIC
ADVISORY BOARD AND A MID-TERM

ASSESSMENT OF THE 2009-2013
CANCER CONTROL PLAN

In 2010, the INCa's International Scientific
Advisory Board reaffirmed its intention to
strengthen support for integrated and translatio-
nal cancer research. This recommendation was
first issued in 2007 by the members of the scien-
tific advisory board and, in 2010-2011, resulted
in the launch of several actions, including the
creation of Integrated Cancer Research Facilities
(SIRIC), accreditation of early-phase clinical trial

centres and implementation of research pro-
grammes enforcing communication and coope-
ration between biomedical research on the one
hand, and research in physics and mathematics
on the other. A detailed analysis of the research
actions taken by the INCa in 2010-2011 can be
found in Part 2 of this report. Part 1 provides a
progress report on the implementation of the
2009-2013 Cancer Control Plan.
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1. THE ACTION UNDERTAKEN IN 2010-2011 IS
CONSISTENT WITH THE SCIENTIFIC ADVISORY
BOARD'S RECOMMENDATIONS AND THE MEASURES
SET OUT IN THE CANCER CONTROL PLAN

Summary table 1 presents the main recommen-
dations set out in 2010, how they have been
implemented and the progress made by INCa.

The corresponding action in the Cancer Control
Plan is also shown.

>>>

TABLE 1. RECOMMENDATIONS BY THE INTERNATIONAL SCIENTIFIC BOARD FOR 2010,
AND PROGRESS OF CANCER CONTROL PLAN ACTIONS

Recommendations formulated by the
International Scientific Board in 2010 Progress and Implementation

Corresponding actions
from the 2009-2013
Cancer Control Plan

1 - Reconsider the number of molecular
diagnostic platforms and improve
interaction with basic/translational research
focusing specifically on information systems
between platforms and clinical data.

Ongoing
� Discussions underway to suggest new

research missions for molecular biology
platforms

� Selection of clinical-biological databases
through calls for proposals

Done
� Certification of SIRICs

Action 1.1

2 - Properly train clinicians and scientists in the
new skills associated with molecular
diagnostics and prognostics of cancer

Ongoing
� Participation in the Transcan European

programme
Done
� Publication of the Report on positions

in cancerology

Action 1.2

3 - Develop research on epigenomics and the
tumour microenvironment.

Ongoing
� Action taken with the French National

Research Agency (ANR) and the Alliance
for health and life sciences (Aviesan)

Action 5.3



FRENCH NATIONAL CANCER INSTITUTE
SCIENTIFIC REPORT 2010-2011

18

TABLE 1. RECOMMENDATIONS BY THE INTERNATIONAL SCIENTIFIC BOARD FOR 2010,
AND PROGRESS OF CANCER CONTROL PLAN ACTIONS

Recommendations formulated by the
International Scientific Board in 2010 Progress and Implementation

Corresponding actions
from the 2009-2013
Cancer Control Plan

4 - Continue interaction with the 2 main
cancer charities and optimize synergy.

Done
� French Cancer Research Association

(ARC) and National Cancer League
(LNCC) partnership for calls for
proposals for the Programme for
integrated research projects (PAIR)

� LNCC partnership for information on
cancer and the Cancer Info platform

� ARC partnership to provide support to
INCa certified early-phase clinical
centres (CLIP2)

Ongoing
� Partnership with the ARC and LNCC for

the next PAIR programme on
gynaecological cancers

� Proofreading of all clinical protocols by
patients

� Training of advocates

Action 17.1

Action 4.3

5 - Support the efforts made to increase
collaboration between the various
cooperative groups at the national and
international level.

Ongoing
� Nationally
� Globally, especially with the US National

Cancer Institute (NCI), the German
Cancer Research Centre (DFKZ), and
Cancer Research UK

Action 5.5

6 - Develop Key Performance Indicators (KPIs),
and milestones to monitor scientific
strategy.

Ongoing
� For the main programmes: International

Cancer Genome Consortium (ICGC),
CLIP2

Done
� For the flagship measures of the Cancer

Control Plan

7 - Develop a comprehensive strategy for
research on behaviour changes to prevent
cancer, in collaboration with the NCI, the
Canadian Institutes of Health Research
(CIHR) and the UK Medical Research
Council's National Prevention Research
Initiative (MRC-NPRI).

Ongoing
� Contact has been made with the main

international institutions
� Deliberations underway on the main

public health priorities (smoking,
obesity/physical activity, alcohol)

Action 3.3
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TABLE 1. RECOMMENDATIONS BY THE INTERNATIONAL SCIENTIFIC BOARD FOR 2010,
AND PROGRESS OF CANCER CONTROL PLAN ACTIONS

Recommendations formulated by the
International Scientific Board in 2010 Progress and Implementation

Corresponding actions
from the 2009-2013
Cancer Control Plan

8 - Support the INCa in its regular programme
of international scientific events and
advocate broader communication on the
scientific strategy.

Ongoing
� 5 expert reports are currently being

written in 2011
� Organisation of an international

“environment and cancer” meeting with
the French Agency for Food,
Environmental and Occupational
Health & Safety (Anses)

Done
� Campaign on public perception of

cancer, and research via a web
documentary

Action 4.7



FRENCH NATIONAL CANCER INSTITUTE
SCIENTIFIC REPORT 2010-2011

20



FRENCH NATIONAL CANCER INSTITUTE
SCIENTIFIC REPORT 2010-2011

>>>

The third progress report for the 2009-2013 Cancer
Control Plan was submitted to the President of
France in June 2010. Coming at the mid-point in
the 2009-2013 Cancer Control Plan, the report
shows that the main measures have been imple-
mented across the board and on schedule, thanks
to the efforts of all those involved in cancer
research, and to the resources duly received.

This work must be maintained for the duration of
the Plan to ensure that set targets are met.
However, some Cancer Control Plan actions are
behind schedule. Special care must be taken to
ensure that they are completed by the end of the
Plan. The 118 actions making up the 5 measures
listed in the Plan are shown in Annex 1 of this
report.

� Cancer Control Plan resources have been alloca-
ted in line with set amounts

The Cancer Control Plan has a budget of
€1.95 billion over 5 years. The funding is provided
by the French State and National Health Insurance,
and includes €730 million in new spending.
In 2009 and 2010, €531 million were allocated,
more than 95% of the forecast amount.
The forecast amount for 2011 is €400 million.

� The main progress made, midway through the
Cancer Control Plan

Progress has been made across the board in the
fight against cancer. The main measures, including
the 6 flagship measures, have been implemented
for all areas of the Cancer Control Plan, and have
been linked into other national public health plans
(environmental health, occupational health, chro-
nic diseases, etc.).

Support research to promote innovation and
accelerate the “transfer” of scientific discoveries
for use in the diagnosis and treatment of cancer.

The measures supporting research and set out in
the 2009-2013 Cancer Control Plan are being
implemented in line with the strategic priorities sha-
red by the INCa and the Multi-Organization
Thematic Institute for Cancer (Cancer ITMO),
which is part of Aviesan.
Details about the actions that have already been
implemented are presented in Part 2 of this report
and Cancer Control Plan target fulfilment score-
cards are displayed in Annex 2; summary tables are
listed below for clinical research, translational
research, research on environmental risks, and the
cancer genome project.

2. THE MAIN MEASURES IN THE 2009-2013 CANCER
CONTROL PLAN ARE BEING IMPLEMENTED ON
SCHEDULE

21
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Clinical research and access to targeted therapies 2009 to 2011

Clinical research programmes: Hospital Cancer Clinical
Research Programme (PHRC), Programme to support
innovative and costly cancer techniques (STIC)

Number of projects: 183
Expenditure: €64.5 million

Patient participation in clinical trials 57% increase

Access to innovative drugs Certification of 16 early-phase clinical trial centres and 5
clinical trials selected through the NCI's Cancer Therapy
Evaluation Programme.

Molecular biology tests 28 molecular biology platforms, 70 500 tests performed for
lung and colorectal cancer and melanoma (melanoma tests
started in 2010).

Translational research 2009 to 2011

Translational research programme Number of projects: 52. Expenditure: €21,5 million

Translational research training Number of projects: 50. Expenditure: €3.2 million

Organisation of integrated research sites Accreditation of 2 SIRICs

Research on environmental risks and cancer 2009 to 2011

Programmes driven by the INCa and other research
agencies (Anses and ANR)

Number of projects: 24
Expenditure: €5.9 million

Cancer genomics: the ICGC Programme 2009 to 2011

Programme organisation and funding Number of projects: 3 underway (Breast, Liver and Prostate)
Expenditure: €5.8 million

Information 2009 to 2011

Annual status update on cancer and geographical
inequalities

3 publications, dedicated internet portal (October 2011)

Information campaigns Risks linked to smoking and alcohol consumption (INPES-
French National Health Prevention and Education Institute)

Adapted information materials and training modules for
healthcare professionals (melanoma, oral cancers)

Roll-out of internet modules.
In 2010, 45,000 general practitioners visited by National
Health Insurance delegates focusing in particular on colorectal
cancer screening.

Explore the impact of individual differences in health on cancer outcomes and reduce their
influence by working on risk factors and screening.
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Ensure that personalised and coordinated care is given, by strengthening the role of the general prac-
titioner during all stages of patient care.

Prevention and screening 2009 to 2011

Legal and regulatory measures (tobacco, alcohol) Graphic warnings on cigarette packets, sales ban for minors
under the age of 18

Regulatory provisions (prevention of occupational
exposure)

Decree of July 2, 2010 relating to artificial UV radiation
Strengthened checks by the French Industrial Inspection for
risk areas

Preventive actions Dedicated programme for Individual support (Tabac Info
Service)

Organised screening rolled-out (breast cancer,
colorectal cancer)

Specific actions to educate and raise awareness, and
community-based actions (health workshops in towns, in
partnership with the Agency for social cohesion and equal
opportunities (Acsé)

Definition of new screening strategies Publication of recommendations on cervical cancer screening
(HAS-Higher health authority). Pilot phase in 13 departments

Treatment protocols and information 2009 to 2011

Authorisation of health care facilities for treating cancer 885 authorised facilities, with safety and quality compliance checks
5 INCa specialised patient care recommendations
5 recommendations from learned societies which have been
awarded the INCa-HAS (French national health authority)
certificate

Guides for GPs Publication of good clinical practice guides for 19 cancer types

Cancer Communication File (DCC) Testing in 7 pilot regions (INCa and ASIP- Agency for Shared
Health Information Systems)

Personal patient care during and after cancer Testing in 35 pilot sites
(INCa and DGOS- French Directorate General for Health)

Treatment of children and adolescents Programmes coordinated by the 7 interregional organisations
with particular expertise in paediatric oncology

Cancer Info Platform website, hotline
13 information guides
15 guides by cancer location for patients and GPs
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Improve the quality of life for patients during and
after cancer
Currently, more than one in two patients survives
at least five years following a cancer diagnosis1.
However, despite progress made in diagnosing and
treating the disease, cancer patients are faced with
a number of difficulties in maintaining or returning
to their social or professional lives. This is why the

2009-2013 Cancer Control Plan has made impro-
ving quality of life a main priority. This initiative will
require the commitment of all those involved, over
the entire duration of the Plan and beyond, in
order to carry out all planned measures. While
several new actions have already been launched,
others will require close supervision to ensure that
they are carried out as planned.

Social support for people during and after cancer 2009 to 2011

Taking disabilities into account Drafting of a vulnerability detection grid
Welfare and benefits procedures guide
Explore levels of cooperation between healthcare teams and
local departmental authorities for the disabled (CNSA-
National Autonomy Support Agency)

Information Directory of all social sector professionals (INCa and LNCC)
Communications campaign on the public perception of cancer
Creation of the French cancer observatory (LNCC), and first
report at the end of 2011

1. See “The expected survival of cancer patients in France” report; INCa, April 2010
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Particular attention should be given to the imple-
mentation of some measures which, at the mid-
point in the 2009-2013 Cancer Control Plan, are
delayed, or have been difficult to implement.

In order to ensure the quality and safety of
healthcare in the years to come, it is essential
that issues pertaining to the number of cancer
research professionals are addressed. The
Cancer Control Plan has the ambitious target of
increasing the number of medical interns and the
number of positions in university hospitals by
20% by 2013, for the 4 specialties linked to can-
cer care (medical oncology, radiotherapy, ana-
tomy-cytopathology and haematology). A consi-
derable increase in the number of interns is
expected from 2010-2014, with the creation of
886 new positions over the same period in the
specialties covered by the Plan. However, this
increase must be accompanied by an increase in
training and support resources, through the
creation of positions in university hospitals and
cancer research training centres. Despite this
need, the number of new university positions
(Professor-PUPH) and senior lecturer (MCUPH)
positions has decreased since 2008. A consulta-
tion between the Ministry of Higher Education
and autonomous universities is required to
encourage the creation of new university-hospi-
tal positions.

One of the goals of the Cancer Control Plan is to
reduce the obstacles preventing people affected
by cancer from going back to work. According to

previous studies, 1 in 5 people on average lose
their jobs in the two years following their diagno-
sis. A status report is being drafted on the
schemes in place to help people keep and return
to their jobs, and the specific difficulties encoun-
tered by patients during and after cancer. This
report should lead to operational actions being
carried out in 2011 and the following years,
taking into account experience already acquired,
and in consultation with users and patient orga-
nisations. Priority will be given to helping cancer
patients stay in or return to employment, during
active cancer treatment, but also to providing
support following a return to employment. In
order to do so, the coordination between health-
care professionals and social services, in particu-
lar hospital teams, specialists and GPs and the
medical advisers and occupational physicians
who liaise with employers, will have to be step-
ped up.

Signed in February 2011 by the appropriate
French Ministers (economy and finances, social
cohesion and health), healthcare users associa-
tions and representatives of the banking and
insurance sectors, the new AERAS convention
improves access to insurance and loan facilities
for people considered to be at high health risk.
An information campaign has been launched to
inform potential users about their rights and the
new conditions of access. Close attention will be
paid to all signatories to ensure that the commit-
ments are adhered to. The loan procedure
should become simpler, in particular through the

3. SPECIFIC AREAS TO MONITOR WITH REGARDS
TO THE CANCER CONTROL PLAN PRIORITIES.
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standardisation of health questionnaires.
Insurance companies are committed to offering
a new disability insurance from 1 September
2011. Insurance companies also committed to
taking into account therapeutic advances for
people whose condition has improved or stabi-
lized or is in the process of doing so: a joint
working party should be set up to quantify data
pertaining to the main pathologies, including
cancers, in order to create a pricing grid.

Reducing health inequalities is one of the trans-
versal goals of the Cancer Control Plan.
Attempts will be made to identify and better
understand the causes of health inequality - geo-
graphical, social, cultural and economic - and
measures intended to promote greater equality
in terms of prevention, screening, diagnosis,
access to high quality health care and quality of
life during and after cancer.

Inequalities in behaviour at the heart of cancer
risk factors are growing. More than 32% of peo-
ple in France smoke, and this figure is rising (+2%

between 2005 and 2010), especially among the
young and women2. Reimbursements for nico-
tine substitutes should increase (from €50 to
150) from 2011 for pregnant women.

Diet and exercise are considered as risk factors
but also as means of protection against cancers,
are also heavily influenced by social factors. In
addition to legal and regulatory measures to
reduce smoking and of the availability of alco-
hol, actions to promote healthy lifestyles are to
be developed and consolidated amongst the
most vulnerable strata of society. An expert
group should be set up to suggest new ways of
tackling smoking in 2011.

The steps taken to promote “interventional
research” measures, which aim to assess results
from interventions carried out to tackle cancer
inequalities, requires consolidation. This
approach requires both increased support for
social science and epidemiology research teams
and additional efforts to establish links between
researchers and healthcare workers in field.

2. 2010 INPES Health barometer
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In compliance with its goals, nearly 65% of pro-
jects aim to study the biological mechanisms of

cell transformation (Table 19).
A more detailed scientific analysis (Figure 24)

shows that nearly 10% of projects are
devoted to the study of normal cell
function. Projects are equally spread
out amongst the other fields of bio-
logy. Genomics projects make up
nearly 20% of funded projects (CSO
1.2). These projects focus more spe-
cifically on DNA repair mechanisms,
and 4 projects focus on the epigene-
tic regulation of gene expression.
20% of projects focus on oncogenes
and tumour suppressor genes.
Nearly 17% of projects focus on pro-
cesses linked to the development of
cancer (metabolic changes, spread,
metastasis or angiogenesis).

The two other areas of interest are
response and mechanisms of resis-
tance to cancer treatments and
scientific models (14% of the pro-
jects in 2011).

One of the goals of the 2011 call for
proposals was to promote multidis-
ciplinary approaches and develop
research in emerging areas. It should
be noted that nearly 42% of projects
involve several disciplines (Figure
25). Among them, 3 projects were
very highly rated by members of the
scientific committee for their original
focus on biophysics. One of these
projects aims to elucidate the
mechanisms regulating cytoskeletal
dynamics during cell division.
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A second is devoted to defining the tensile forces
to which cytoskeletal components are subject,
which could allow for metastatic potential to be

evaluated. A third project combines biophysics
and radiotherapy in order to develop innovative
therapies through the use of X-ray-excited scintil-
lator nanoparticles.
In this programme, research studies focus more
on general cell transformation mechanisms than
on specific cancers. The diversity of tumour loca-
tions shown in table 20 is thus likely to be indi-
cative of the cell model. Nevertheless, it should
be noted that haematological and breast cancers
are more represented than other cancer sites in
the selected studies.

The cancer biology programme from 2007
to 2011
Since 2007, over 1,000 projects have been sub-
mitted to the cancer biology research pro-
gramme (Table 21). Although lower than in
2009 and 2010 (342 LIs in 2009, 243 in 2010),
the number of letters of intent (LI) remains very
high in 2011. This programme attracts the
highest number of applications. Several conclu-
sions can be drawn from this:
� this programme fulfils its goals, namely in sup-

porting research in a number of diverse areas;
� INCa is consolidating its position as a promi-

TABLE 20. FUNDING ALLOCATED TO PROJECTS IN
THE CANCER BIOLOGY PROGRAMME
BY CANCER SITE, IN 2011

Number
of

projects
Funding

Funding
(%)

Haematology 6 2,651,177 € 18

Breast 5 2,169,145 € 15

Digestive system 3 1,205,081 € 8

Lung/UADT 3 1,605,167 € 11

Urogenital system 3 1,205,081 € 8

Colon and rectal
cancer 2 723,048 € 5

Melanoma 2 1,123,135 € 8

Bone 2 723,048 € 5

Central nervous
system 2 964,065 € 6

Sarcoma and soft
tissues 1 645,923 € 4

Not-site specific 4 1,928,129 € 13

Total 31 14,943,000 € 100

TABLE 21. SUMMARY OF CANCER BIOLOGY PROGRAMME 2007-2011

Year 2007 2008 2009 2010 2011

Projects submitted 106 145 342 241 203

Selection of letters of intent (1st step selection) NA NA 80 99 80

Final selection (2nd step) 40 30 27 43 31

Selection rate 37,70% 20,70% 7,90% 17,80% 15,28%

Average funding per project (k€) 360
(200-545)

450
(200-700)

500
(200-900)

484
(120-938)

482
(245-700)

Average duration of projects (months) 32,7
(24-36)

36
(36)

36
(24-60)

36,3
(24-48)

41
(36-60)

Total funding (M€) 14.4 13.5 13.5 20.8 14.9
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nent funding body for cancer-rela-
ted research programmes, along-
side the National Research Agency
(ANR), which funds non-targeted
upstream research.

An analysis of the CSO typology of
projects funded between 2007 and
2011 (Figure 26) shows that, in line
with the targets of this programme,
over half of the projects focus on
biological research. This propor-
tion is stable from year to year.

Nevertheless, there has been a
change in the distribution of pro-
jects in the various biology sub-
categories (Figure 27). The num-
ber of projects focusing on the
study of normal mechanisms is
increasing. There has also been an
increase in the percentage of pro-
jects focusing on genetic and epi-
genetic regulation of gene expres-
sion, in particular DNA repair
mechanisms. This trend can be lin-
ked to an increase in the develop-
ment and availability of the tools
required to carry out this type of
research.

Proportionately, research focusing
on tumour suppressor genes and
oncogenes has decreased, as has
research on cancer development
mechanisms (metabolic adapta-
tion, spread, metastasis or angio-
genesis).
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The number of projects focusing on
the early detection of cancer has
decreased on a regular basis since the
translational research call for propo-
sals was launched. We can assume
that these formerly stand-alone pro-
jects are funded through this transla-
tional research call. Very few research
projects related to cancer aetiology or
cancer control are submitted in res-
ponse to this call.
The number of projects focusing on
exploring new treatments remains sta-
ble. The specific focus is on understan-
ding mechanisms of action and resis-
tance, and the characterisation of
molecular signatures of response.

The scientific models category has
undergone the most significant change
(Figure 28). Indeed, the percentage of
projects focusing on the development
and characterisation of scientific
models has increased considerably
over the last few years.

3.2. PROVIDE SUPPORT FOR TECH-
NOLOGICAL PLATFORMS

The INCa also takes part in the tech-
nological research platform organiza-
tion and support programme run by
the IBiSA GIS (Scientific interest group
for biology, health care and agrono-
mics infrastructures).

Figure 29 shows all the platforms cer-
tified by the IBISA GIS, and Figure 30
shows the individual platforms funded
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by the INCa since 2009.
As a priority, INCa provides support for plat-
forms whose activities are in part or fully focused
on cancer research. Support is provided for a
wide range of technological specialties.

Nevertheless, particular attention has been paid
to the following areas:
� In vivo and cellular imaging (7 platforms)
� Genomics and transcriptomics (4 platforms)

� High throughput screening and che-
micals libraries (4 platforms)

� Animal housing and functional
exploration (3 platforms)

In 2011, INCa has begun to redefine
national priorities as regards the sup-
port to be provided to technological
platforms in terms of the specific
requirements of each area of cancer
research, taking into account the
“investments for the future” provided
by the State to laboratories of excel-
lence and “big” equipment in 2011
(See Part 3, chapter 1.3).

3.3. USE OF BIOLOGICAL
RESOURCES FOR SCIENTIFIC
RESEARCH PURPOSES

The access to human laboratory sam-
ples is essential in order to better
understand and characterise the speci-
fic biomolecular processes for each
type of cancer. Biological resources are
central in the translational research
process and in biotechnological and
pharmaceutical R&D for the develop-
ment of new diagnostic and therapeu-
tic tools.

In 2010 and 2011, the main INCa actions were:
� the analysis of 2009 activities and improving

online tools for tumour bank activity reports;
� the assessment of the scientific contributions

of tumour banks and, in conjunction with the
DGOS, the establishment of a new method of
distributing MERRI (Education, research,
information and innovation programme) fun-
ding, with the aim of strengthening tumour

FIGURE 30. TYPES OF LIFE SCIENCE PLATFORMS AND
INFRASTRUCTURES FUNDED BY THE INCA
(2008-2010)
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banks which include all types of scientific
contributions;

� the publication of recommendations for the
creation of collections for scientific purposes;

� the publication of a call for proposals for the
creation of a clinical/biological database using
biological resource collections (see Part 3,
chapter 1.4);

� to enforce the national policy encouraging the
use of biological resources for scientific ends, in
collaboration with the Inserm as stipulated in
the INCa-Cancer Alliance Aviesan strategic
priorities.

The 2009 tumour bank activity report
In 2010, tumour bank activity reports were com-
piled in an INCa database. This interactive tool
makes it easier to consult, declare, update and
use on the organisation and activities of tumour
banks.

Analysis of these data confirms that overall acti-
vity levels are increasing: Tenfold more samples
were made available to research projects in 2009
than in 2001 (Figure 31).

Nevertheless, the actual scientific contribution
made varies from one tumour bank to another (in
2009, 80% of samples for research were provided
by 25% of tumour banks). Furthermore, the
resources of most tumour banks tend to be dedi-
cated to local scientists. There is a wide range of
cryopreserved samples, but few collections crea-
ted as part of specialised networks.

There is a growing need for the creation of biolo-
gical resource collections which meet the require-
ments of today's research. During consideration
of applications for funding of these facilities, their
links with the scientific community will be taken
into account and the quality of specimens, rela-

ted clinical data and prospective
research programmes subjected to
a more stringent examination.

Assessment of tumour bank
contributions to science and new
funding distribution method
Based on the 2009 activity reports,
and at the request of the Ministry of
Health (DGOS), the INCa has sug-
gested classifying tumour banks
according to their activities for
research purposes, based on the
following criteria:
� Sample flows (incoming and out-

going);
� Quality certification (NF S 96-

900, ISO 9001);

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

0

5000

10000

15000

20000

25000

30000

35000

2001 2002 2003 2004 2005 2006 2007 2008 2009

Storage of samples

Samples used in research

N
b

of
sa

m
pl

es
us

ed
in

re
se

ar
ch

N
b

of
st

or
ed

sa
m

pl
es

Nb of samples

FIGURE 31. TRENDS IN NUMBER OF SAMPLES USED IN
RESEARCH AND NUMBER OF SAMPLES
STORED IN TUMOUR BANKS



FRENCH NATIONAL CANCER INSTITUTE
SCIENTIFIC REPORT 2010-2011

71

>>>

� Participation in research programmes;
� Participation in scientific publications.

Using these criteria, a scientific contribution
indicator has been calculated and a funding dis-
tribution key created. These will be taken into
account when allocating funds for tumour banks
in 2012, to give precedence to and particularly
reinforce tumour banks which integrate all types
of scientific contributions. Indicators are shown

for the 58 tumour banks in 2009
(Figure 32).

Recommendations for the crea-
tion of collections for scientific
purposes
Based on the 2009 analysis, and a
status report on the new require-
ments for research projects, INCa
has published recommendations
for the creation of collections for
scientific purposes, which included
the two following main points:
� Needs for research projects

impose high criteria of quality
(frozen tumour samples, normal
and adjacent non tumorous tis-
sue samples, DNA and RNA
content), adequate sample num-
bers and quality of clinical and
epidemiological data and follow
up;

� Improvement in the scientific
contributions of tumour banks
can be achieved if tumour cells
and tissues are no longer syste-
matically collected from all
patients and stored. More appro-
priate would be the creation of
targeted collections which are
consistent with the hospital facili-
ties' and medical and scientific
focuses.

Thus, bringing tumour banks together on joint
projects is becoming increasingly essential, and
will lead to changes in the way research partners
and multidisciplinary institutions are organised

FIGURE 32. 2009 SCIENTIFIC CONTRIBUTIONS FROM
THE 58 TUMOUR BANKS FUNDED BY THE INCA
AND THE DGOS
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and cooperate.

The creation of new collections within a speciali-
sed research network or consortium seems to be
the best way to set up and carry out high-quality
projects which are able to overcome complex
and multifactorial scientific challenges. This can
only be achieved with the involvement of medical
and scientific experts, working together on joint
scientific projects. These shared goals, focusing
on a specific disease or a group of diseases,
should lead to partnerships and dedicated struc-
turing organizations.

To achieve this goal, INCa launched a new call
for proposals to create clinical-biological data-
bases in 2011. This call aims to bring together
those involved in healthcare (researchers, onco-
logists, coordinators for national expert centres
on rare cancers), in epidemiology registers, in
tumour banks and in clinical research units to
create clinical-biological databases linked to bio-
logical sample collections.

Support for the creation of shared
clinical-biological databases must
promote a multi-centre organisa-
tion, in order for the professionals
and institutions involved to conso-
lidate the collection and data sha-
ring so that it is available for inter-
national and national research
projects (see Part 3, chapter 1.4).

3.4. THE CANCER GENOME
PROGRAMME
The International Cancer Genome
Consortium (ICGC) is one of the

most ambitious global biomedical research pro-
jects launched since the Human Genome pro-
ject, and has massive global clinical and social

TABLE 22. NUMBER OF PROJECTS CURRENTLY
RUNNING WITHIN THE ICGC

Bladder and Urinary Tract 1
Bone 1
Breast 4
Central Nervous System 2
Cervix 1
Colorectal 2
Head, Neck and Nasopharynx 2
Hematopoietic and Lymphoid Tissues 4
Kidney 2
Liver 3
Lung 1
Ovary 2
Pancreas 3
Skin 1
Stomach 2
Testis and Prostate 3
Uterus 1
http://www.icgc.org
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significance. Its aim is to provide an exhaustive
catalogue of the genomic, transcriptomic and
epigenomic alterations for 50 tumour types
and/or sub-types. It plans to sequence 25,000
cancer genomes and create a database that is
accessible to researchers worldwide, with the
aim of improving our understanding of the mole-
cular mechanisms involved in cancer. Ultimately,
its aims are to design and define new prevention,
diagnosis and treatment strategies.

The French contribution to this programme is
coordinated and funded by the INCa.

The member organisations and centres taking
part in the ICGC are committed to the standards
relating to compliance with informed consent
and common ethical rules, in order to ensure
that samples are coded and stored while protec-
ting the identity of participants in studies.

In addition, all members of the consortium
pledge to not to apply for any patents or claim
any intellectual property rights on the basis of
the raw data resulting from ICGC projects.

The IGCG consortium has already initiated 35
cancer genome projects, for 21 tumour types
(table 22), in 11 countries (Australia, Canada,
China, France, United Kingdom, Germany, India,
Italy, Japan, Spain and the USA).

Results from the first 2 programmes funded
by the INCa
The ICGC programme is an opportunity to fur-
ther the organisational efforts made by INCa
within the field of large-scale genomics.

From the coordination of biological resources to
investment in high-speed sequencing platforms,
all stages of genomic analysis are involved and
qualitative and quantitative challenges are
major.
The INCa has begun an initial phase of produ-
cing genomic analysis data for liver cancer and
HER2+ breast cancer.

� Liver cancer genome programme
The pilot project is coordinated by Dr. Jessica
Zucman-Rossi (Inserm U674).

The 14 tumours selected for the pilot phase of
the liver cancer programme were obtained from
the national network of liver tumour biobanks,
which currently stores over 1,000 tumour sam-
ples and adjacent “normal tissues” with different
aetiologies (alcohol, hepatitis B or C, etc.).

In 2009, 14 liver tumours previously explored for
translocations, their transcriptome, epigenetics
and common genomic amplifications and dele-
tions (hepatocellular carcinoma [HCC], mostly
linked to alcohol consumption) were selected,
and the sequencing of the entire genome of 7
tumour/healthy tissue pairs was carried out at
the Centre National de Génotypage du CEA (Dr
Mark Lathrop). Following preliminary analyses
carried out in 2010 on two pairs, 114 mutations
in 109 different genes were identified. An initial
validation of the mutations found in these first 2
tumours was carried out for a series of 96 sam-
ples (86 human HCCs and 10 cell lines).

The results of these tests will soon be published,
with 3 candidate anti-oncogenes identified for
liver tumorigenesis.
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The second phase of validation will include the
sequencing of all mutated genes identified in at
least two tumours. This validation will be carried
out through the typing of 400 HCCs stored at
the National Biological Resources Centre.

� Breast cancer genome programme
The breast cancer genome programme is headed
by Prof. Gilles Thomas (Synergie Lyon Cancer).

This programme will be based on the SIGNAL
trial sponsored by the INCa (see Part 2, chapter
2.4), which enables the retrospective and pros-
pective inclusion of patients into two comple-
mentary programmes, one French, run by the
ICGC consortium and focused on the complete
sequencing of 50 HER2+ tumours (and mat-
ching blood), the other European (BASIS), coor-
dinated by Michael Stratton, which will send
DNA, RNA and paraffin blocks obtained from
150 patients presenting with ER+HER2- breast
cancer to the Sanger Institute for sequencing.

The BASIS (Breast Cancer Somatic Genetics
Study) project is coordinated by the Wellcome
Trust Sanger Institute (United Kingdom), and
brings together 13 institutional partners in 8
countries, including the INCa. This project,
which was launched on 1 July 2010, will receive
€10.5 million in funding from the European
Union over a period of 4 years.

Since the beginning of 2011, pre-sequencing ana-
lyses (quality control, genotyping, transcriptome
analyses) have been carried out for biological sam-
ples from 252 patients presenting with invasive
breast cancer, from 8 hospitals (Table 23).

For the BASIS project, 8 DNA pairs (paired
blood/tumours) were sent to the Sanger Centre.
For the cancer genome project, 13 DNA pairs
(paired blood/tumours) have been sequenced
(4), or are currently being sequenced (3), or are
pending sequencing (3) at the Sanger Centre.

Two pairs were sequenced at the CNS (National
Centre for Sequencing).

TABLE 23. CHU AND CLCC CENTRES PARTICIPATING IN THE BREAST CANCER GENOME PROJECT

Healthcare establishment Nature of sample Number of patients

G. F. Leclerc Centre Tumour specimen 60

Léon Bérard Centre Tumour specimen 63

Val d’Aurelle Centre Nucleic acids 8

Besançon CHU Tumour specimen 20

Bergonié Institute Nucleic acids 34

Curie Institute Nucleic acids 60

Paoli Calmettes Institute Nucleic acids 3

Radbout Medical center Nucleic acids 4

Total 252
Data from G. Thomas




