INFRASTRUCTURES

Without access to infrastructure research is
restricted

L. Sabatier, M. Durante, E. Cardiad B. Grosche
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Short term objectives:

» to describe available facilities

 to identify the needs for existing facilities and
for new ones

» to define the infrastructures to be
Implemented within DoReMi and those
Implemented with MELODI support in order to
set-up sustainable fundings.

* to faclilitate access to infrastructures in
collaboration with Training activities

* to launch calls for infrastructure accesses in
collaboration with scientific projects
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INFRASTRUCTURE

e |rradiation facilities
e Database, tissue bank, human cohorts
» Platforms for analysis

 Open access

— Agreements

— calls
-Standard procedures
-Protocoles
-Glossary
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What else?

Needs

Animal facilities for irradiation of large numben§ animals

Shared platform for analysis, bioinformatics tools

Central facility for all chromosome analysis

Central facility for measurement of DNA damage,DiNA sequencing

Tissue bank with stem cells from different humasaue to assess individual
radiosensitivity

Forum to exchange experience, problems (for examfth antibodies)

Not to recreate facilities which exist (EURADOS, HE) )

|dentify facilities that exist and create a netkvtar give access
Not restricted to EU — facilities in Canada, Japasewhere
Openness of access is essential

Focus on low doses

Need long-term financial support
Look at what has been done in other areas (e.@)biot
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Type of facilities for production of ionizing radian

X-ray tubes (E<300 kVp) Neutrons
X-rays from LINAC (E<25 MeV) Protons
Monoenergetic X-rays (from SLS) Heavy ions
grays (60Co, 137Cs)

a-particles (from sources)

b-rays (from sources)

Electrons

( IZ' http://www-elsa.physik.uni-bonn.de/accelerator list.html
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Table 6.9. Particle accelerators and their properties for space radiobiology research.

Selected particle species are given with their energies

$ n n
%&&

[gart, September 28, 2009 , Infrastructures

Accelerator | Particle | Energy Biological Dosimetry” | Active | Micro- | Support EU
MeViu Exposure scanning | beam Supporr
Sempl
cells | animals
(%)

JYTL, N-Xe 9.3 +
Tyviiskyld
CYCIONE. | C-A | 3.75- +
Louvain 10
MPI-HD, H 20 (+) + +
Heidelberg C 6
PSI, H 72-254 + +
Villigen
INFN:
LNL. H 2530 (H) + (+)
Legnaro He 35

Au 1.5
LNS, H 62-80 | (+) +
Catania C 23-80

Ar 40

Au 23
TSL. H 180 + +
Uppsala He 73.3

o 45
GANIL, C, 0, + (+) + + + +
Caen Ne, Ar 05 (300)

Ni 70

U 24
GSI,
Darmstadt:
UNILAC H-U 11.4 + + + + +
SIS 18 H-U 10— + (+) + + + +

4500 (100)

FAIR H-U | <10000| + + + + + +
(in
progiess)




Need:

eDosimetry,

«Staff for experiments
Cell culture faclilities
Animal facilities
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What else?

Very many facilities available - need to do a caksfirvey.

— Charged particles: existing large scale facili{iEfIR; GSI, GANIL)
* No need for new ones
« But need to have improved access

— Chronic exposure to low LET — low doses: for calksl animals needed
e one in Japan and one in Canada, but very diffiouitave access ...
* Low background exposures — underground facilities
* need to have one in Europe ?

— Internal exposure — tricky problem to deal with celtures and animals

— Existing facilities have experience for dosimetnd support of biological labs.
If new facilities, this needs to be factored in too

Some facilities are dormant
— Should they be maintained ?
— Review needs and exiting facilities

European Space Agency would be willing to co-fgnche studies if
relevant for them (radiation quality - matching furg)
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Europe’s epidemiological infrastructures

 Much effort invested to set-up national and maitional cohorts

Need careful, critical review:

cohort designs,

study size,

Adequacy of dosimetry and quantification of dostimeincertainties
information and samples collected,

storage conditions,

status of cohorts

availabilitiy for European research,

Which ones are informative for RP research ?
What is needed to maintain and exploit them

e Build upon our investment ?
» Additional follow-up
» Collection of additional information on study subjects
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Answering specific scientific questions

Evaluate which populations are most suitable fawaering specific
guestions

— Do the cohorts exist yet (infrastructure) ?

* |f so, can we build upon them to make them informatie?
— E.g. nuclear workers studies for_dose response feancer and non-cancer
effects
» Need additional follow-up to increase power

» For specific exposures (eg Tritium, Pu, U ...), neggor effort in dose
estimation and quantification of uncertainty

— E.g. cohorts of patients treated for cancer or norcancer diseases for
individual sensitivity,

» Evaluate sample sizes needed
» Plan apprioriate collection, processing and s@i@Egbiological samples
» Collect information on other risk factors
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Answering specific scientific questions

 |f new studies are needed

— What are the most informative and suitable population s?

» Childhood low to moderate doses: patients withstarttial medical diagnostic
exposures (CTs,...)

— Provide information on dose-response for canaerisk of non-cancer diseases, on
individual sensitivity

» Mixture of internal and external exposures: CheghoTecha, ..
» Populations with specific genetic predispositioA$:heterozygotes, ...

— How should the study be designed?
» Definition of study population
» Collection of information on disease outcome, fetor and doses
» Collection of biological samples
» Study power
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What else?

Existing national efforts (second cancers, CTs, ...)
— Combine at European (international level)

— Ensure consistency of information collected —
standardization of study instruments, ...

— Conditions to provide data for international asces

Need new cohorts for studying risk of cataracts,
cardiovascular morbidity ?

Need

— Review status of cohorts (databases status, ilcs)
continued follow-up)

— Coupling data with biological samples
— Store results of bioinformatics analyses

A critical point: ethics approvals for sharing aat
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Past & Present (an incomplete selection)

« PAST: DATA BASE
— European / International Radiobiolgical Archivasdilable online)

« PRESENT: DATA BASE AND TISSUE BANK

 Humans (examples)
— NOTE: EU FP 6 EURATOM
— CTB: EU FP 7 EURATOM
— LUCY (Lung Cancer in the Young), WISMUT minerstionaal funding
— MAYAK workers: USA and national funding
— individual radiosensitivity (patients): nationahiding
— GENEPI: EU FP 6 EURATOM
— ALLEGRO: EU FP 7 EURATOM

— BBMRI (Biobanking and Biomolecular Resources Rede#nfrastructure):
EU FP 7 Capacities

* Experiments (examples)

— CASIMIR (Coordination and Sustainability of Intatronal Mouse Informatics
Resources); EU FP 6 Life science

— STORE - data and material from animal studies (PO EEURATOM)
» developing a sustainable platform

Stuttgart, September 28, 2009 , Infrastructures



Survey within ERA-PRO

@ vyes
@ no

UU Uppsala . letter

FI Copenhagen

CR Rotterdam

TNO Rijswik SUBI Ozyorsk
SCK/CEN Mol URCRM
Chelyabinsk

UO / EULEP Oxford
SBC London

AEA Harwell <«
MRC / NPRB Chilto

CEN Fontenay-
aux-Roses h » DKFZ Heidelberg

—» UU Ulm
LR Bruyeres le Chate  ,GSF Neuherberg

LMU Minchen
FZK Karlsruhe

IHMT Lissabon<—@) UF Freiburg

ENEA Rom
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Survey

Inst. | Paper | Electr. |Slides Blocks Other| Individual
data |data data

1 yes | yes yes yes no |yes

2 yes |yes |no no no

3 yes |no no no no

4 yes | no yes yes yes| yes

5 no no yes yes yes |yes

6 no |yes yesbut |yesbut |no |yes

elsewherg elsewhere
/ no no no no no
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Future

e Questionnairéto be send out within STORE)
— Data and material available ?
— Willing to share ?
e Sharing
— OECD and MELODI recommendations
— Rome Agenda (for micé¥chofield et al., Nature, Sep. 2009)

e Storage of data and material

— data
» data base or data warehouse

— material
» physical ("central depository")
 virtual (slides — example)
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What else?

Need a platform to put all info together (STORE) ...

— warehouse that will bring data and biological mata@ogether

— Wwhere to store — real repository or virtual?

— how to store ?

— who will take care of it ?

— how can long term-funding be ensured?

— cooperation — not just within EU but also with Ras$JS, Japan
— need a constant overview — instrument for prospeciurvey

Sharing of data

— If want to avoid loosing data or biological maer.. _
can publicly funded institutions and projects bégdd to share material ?

— Can this be ensured by introducing research corarfion

Would be interesting texplore other large biobanks.g. EPIC) outside
radiation area... explore radiosensitivity in these ctshor
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Anything else

* Need facility to screen large number of samplesumdmn populations

 Technological developments are underway
— Need to store material for future

— in projects funded by public money, include clasisting samples will be
available for future analyses with future technglog

 Dosimetry is essential in all areas
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