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B Project typ
-infrastructure

NeUGRID ic o new userfriendly Grid-
based  e-infrastructure  enabling  the
neuroscience community to collect and
archive large amounts of imaging data and to
access resources for computationally intensive
data snalyses. Neuroscientists will be able to
identify neurs-degenerat
disease markers through the analysis of bralf Images and thanks to an
innovative new set of distrisuted medical and Grid services. The infrastructure
is designed to be expandable la other medical applications and is compliant
with £U and International standares for data collection, data management and
Grid technnlagies akstractinn

User Communities
Neuraselentists working in the fizld of Alihelmers disease will have an integrated clrical and
imaging datahase, caupiad with Zigorithm management interfaces.

Algorithm Developers will have a_powerful testived as well as acces: to-s lage commurity of
neurosciantiststhat might explol: thele pradh

Pharma Industries will be able to test jisease markers far use, :i!urrngslﬂ Dmnmn in-
cal trials of drugs for neurcdagen

Ethic Clearance
Privacy @ uuddmenla\ human
right. The prof

of paison

Impartant in the cont
of grics. For these

specific and wnified

The Infrastructure
Level 0 oprovides the core
services of the Infrastructure
ranging  from  the  Grid
Information System to
neuGRD's database
managament facilities. Lever 1
hosts the concrete computing
resources I use by
neurastientists when acquiring
data, specifying pipelines end
testing new markers of bmin
diseases.

Data Challenge
PeuGRID  Aas-  succeesfully
passed - the Second Deta
Challenge, =~ The = test
expaiment lasted “about 2.
Weeks on thegrid, less than
1/100 ff compared to 3 Sfigle
core. Man than EI)GI) MR
scans from 715 patients were
processed  Gh 184 cores
distrbutel in 4 countres,
praducing z total oujput of
178,

-

User Services
——

Database management LORSS has ems———

-

been refactored Iy order to meet the
specific neuGrid requirements ard the
neuGrid-specific version of LORIS, LorisK,
has been deployed and Is undergoing
testing. The mair components of the
new system, Loris - data capture, data
management and QC analyses tools

have now been developed and deploved
and are undergoing testing withn the
neuGrid infrastructure

Generic Medical
Services

Pipeline, Glueing,
Pravenance, Querying,
Portal and
Services:

NEUGRID Services provide =
generic functianality that s designed io sp:n medical applications. They gan be reused
and are not deperdent or the,underying infraggpucture, whether grid or otherwise,,,
The services have been designed and implemented folowing a service-oriented
architecture paradigm, driven by @ user fEquirements analysi€! they enabe usef o
spEcify workflows, track aralyses/pBvenarce, query Indanonymize data ajdexecute
workflows In a middleware agnastic mannes.
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Annex 3 - Final Event Report

How e-Science Can Help Solve
Pressing Societal Problems

Executive summary

Event objoctives
The semingor aimed to:

= Discuss the odvancements bsing mods on the - .
T A e o B This event creates an opportuni-
innovative iosa of |:-L:||c:|ng o gicial virtual imaging i ki which will
lobaratory bozad an gr'u:l_e"cf-cud compading. ty - G*E_ oeed pﬂ‘:’t_&

= Call for more action at the polifical level, genemte the Wiy for adfions af the F‘Dl]h'
support Trom Bl paiicy-mn'rars. ond odvocats tor an cal level TD'EICI}"; we can work fo
allacoted budgst, which will be necessary to imple- fadlitate a better budget line for
ment nauGRID globally. . the promotion of ICT for Health

= Address the pn:!s.s.icu|e barrisrs to harmonisation,
nemsly financiol suppor, imtsropercbiity ond
fransparency.

= Facilitcls par-European research on degenerafive broin diseases and halp develop sffective treafments for

zaid MEP Maono Mouro.

thesa diseazes
N T AP A VTR, BN e, s B et i ai i =y : unigue wordwide fociliy
Ignifing the process to lead hese ree e-introstruciures o converge into one unique worldwide tocilihy.
'] I | S o . 1. E I 2
= Promaots the a:r::h::lnge of technical information, diredt the dewelcpment of the infrostruciures towords
i R ] L = | § g i L E 1§ - ELE
intercoembiliv ond promate soecific intzmaficro! colls oiming to ochiswe full |n‘rer~:aar::|cnl|ﬂ'-,'.
¥ | )
= Increocse awaraness amaong poficy-makers and populafions of the greot impact that research infrastructures
could have on dmg deveiopment and madicine ez o whaole

e-Science in achion: about neuGRID/outGRID

GRID is o usar-friendly anline network that was created o dromatically occslerate fhe rate of ressarch into Alzheimes's
er neurodegenenative dissases, foclitafing the development of markers of disease progression (such a3 glicoted
hemaglobin for diobates). Thesa will foster the davalopment of sffedive drugs in dirical frials.

The online plaiform provides neurcacientists ocross Europa with o vast dotobase of 30 brain scons and powerful yet acces-
sible computational fools to analyse them. It thus represents a plotform of undarstonding and collaborohon batwesn ICT
technical exparts and fhe clinical cmmunity.

The reuGRID project, which wos implemenied from 2008-2011, achieved o mojor success in Sepfembar 2009 when it
extrocted an Alzhsimers dissase marker through the ves of nesGRID': online archive of thousands of brain scans. With the
use of the neuvGRID infrasiructure, o process that used bo foke as much as five years was complated in only two wesks.
=RID hos proven its vsatulness, the nest stap will be fo harmanise and unify the nesGRID infrastructure with
s around the ward. ouiGRID, neuGERID's international umbrella crgonization, is corrently working fo coordi-
nate projects across the United Siafes, Canada and Europe.

neuGRID = mr-scrrl'hr fundad b',r tha Evropeon Commesaion. Howevar, in order lo moxamise the effectveness of the p|u!f-:~rrn,
the project neads fo be implemented globally. Hormonizing nauGRID with the few bt significant homelogous inifiafives
woridwide will increose the doio -u'al:i?ubl&, ond in turn, render the anakysis of brain imoges significontly more canclusive.

ouUtGRID was created to foster harmonisafion ond collaborotion betwesn neuGRID and two major inifiatives in the US
and Caneda. In Conoda and the United Stafes, CBRAIN and the Llabarafory of Meurolmaging of UCLA [LONI) currently
offer putational resources and algorithm pipslines. By shiffing the brain scon onalyss procsss fo cloud-computing and
3 sing all dato fo a global, anline platform, oWl GRID will ulimately lead fo the development of o wsar friendly, sasily
sible global virhial imeging loboratory.




Evont conclusions

©n EU initiatives for the development of new fechnologies for medical researdh:
* ICT secter is a key toal to finding new drugs.
. Fun-:ling For ressarch in new innowafive computing systems should be increased.
*  Gosemmens shoud siart imvesting in the link between ressarch and innoeeafion, wihich wil I.Il'ﬁl'l'll:Ifel}" lead ta
healthiar lves.
Challenges ahead:
* The 5|:>bu| anline netwark s.|'|cuu|-:| prowios O prosenancs system in neuGRID -::"mlng users to determine
wheara the medical data comes from.
* In order to maks surs that the quuhfy' and copocity of the infrastructurs i 'FLl"':f' usad, itis necassary o ensure
the cc-mp|atﬂ- transpararcy of the =oftwars .

*  The quesfion of irdampeml::ﬂir}r remnains the major tech-
nical chstacls. Eful::lisl"uing a sysfem that is c:perc:He
and downloadakle fram ungm.r'here around the wcqu, i this infroshructure is made ngI:lﬂ| the
and useable by any medical @xper, & the key long term scenario is that many more sci-

MNext glel;l.:l;grw entists will contribute fo the successhul de-
. :‘"‘u:l'f'acl:lﬁng for continuad financial support which is '\"Elﬂpl'l"lﬂl"ﬂ of disease mark-
necessary to develop o global infrastructura. ers for Alzheimer's disease,
= Confinuing swpert discussions on improving worldwids  the markers will be used in
inferoperabilty. clinical trials, and the drug

*  Increcsing owarsnass amaong pcsh'cwnulmrs ond the -dwebpmenl process will

|:uu|'.3||'c on the rale that innowative hchnabgl'es can pl-::}.r "
in |"|a|ping the ressarch for nauro—daganamﬁve c:lisec:sasJ be gmﬂy fcmhluied

through the organisation of informafive seminars. explamned Dr. Giovanni Frizoni.

The semincr svent brought together a totel of &0 guests, inchuding technical sciantists from Burope and Morh Amari-
ca, policy officars from DG Ressarch and DG IMNFSD, and @ numbser of third party arganisation membars and Buro-
pean medical professionals. The obhjsctive of the svent was fo create momentum for debating how the link between
computational power and medical research could be put fo best use. Thers wos unanimous ogreement that funding
for research in new innovative compuling systems should be increased, and thot the ICT secior was a key fool fo
finding new drugs.

The structurs of the swent COMprisec of thrase prariz: an infroguctony cutling of the role which ICT and innovation plu}-'
in ressarch; a tachnical cutlins of the esdsting gnd—c-:r'puhng infrasiructures in Europe, the U3 and Conads; and o
pc:u||-cy rc-unu:|h:||'.3|a on the outrsach and futurs of he project.

Speakers and panellists

The event featured range of hrgh-prol:ﬂa speckers ond participants. The pl::|ii:§,r part involved 5paan:|195 bv Mr.
Pobert Madelin, Dirsctor Ganenal INFSO and Mr. Mario Campolargo, Dirsctor of Emerging Technologies and

| nfrastructures at DG INFSC. The technical saction compriseg presentotions |:-}r Dr. Giovanni B. Frisoni, Coordinatar
of neuGRID and cutGRID and [:lspl..riy Scienfific Directar of the IRCCS Fatebenafatelli Instite in Brascia, |h:||':.-'; Prof.
Pichard McClatchey, Tachnical Suparvisar .or neuGRID and Ressarch Director of the Centre for Complex Cooperative
5}'31‘9”15_, Uni'f'ars.ir}r of the West of Eng|c:nc| in Er'lsh:uL UK Dr. Alon Evans, F'n'n::ipc:| |n-.'55fig-::1'cur of CRRAIM in Mo
treal, Canada; end Mr. David Manset, Technical Coardinator of autGRID and CED of maciG in F-.rdﬁ-:lmpfz-u France.

The prassntafions wers followed by o pdlicy roundtable. The aim of the ponel discussion was to identify common
grounds for parinership ond oddress any obstades fo the development of a fully compafible system at the global
level. Camp:ps.ed of Morth Amsrican rasscirchers and Eurcpean |:uc:|in:':,r-m|:||-<.ar3 in the figlds of ressarch and informe-
ficn fau:hncdc-gias, the pcma| wes gble to bring rcsgsrlhar perspectives that are relsvant and necessary to the g|-n|:u:||
implementation of the newGRID/ outGRID projscts. Mr. Rémi GQuirion, Exscutive Diractor of the Canadian Insfitute of
Health Research in I'\.-"Icunfracll_, discussad the curent u:emalaprnanl's, in the area of clwd-camp.ﬁ'lng in Canoda.




Twao members of the Eurmpean Commission’s Directorate General for Informagion Technologies, Mr. Kostas Glinos,
Head of Gaant & e-lnfrastructures Unit, and Mr. Péeris Zilgalvis, Hsod of ICT for Heclth Unit, expended on the
Commizsion’s current and p||:tnnau:l invalvamant in s-infrostructures. Dr. Fl’liipFE Cupers, scientific officer in the Migjor
Diseases Unit and Joint Pregromming Representative af OG Pesearch, adwocated a comprehensive approach on
technology for the improwement of drug freaiments in Europe, an opporunity snatled by Joint Programming. Ms.
Karin Lohmann, WP Chair Process Flon in Buro-lmoging; prcfndac:l the depx‘a-_,r.':-ant of biomedical imaging infrostrec
tures in Eur:upe and fostersd the fioizon and cooperafion of all releant axperts in Eumpa.

Policy landscape

All porficipants were fooused on the oplions for working together o moke this research platform a global tool for
medical research. Mr. Mario Campolargo, who intraduced M. Madelin and chaired the: first fwve partz of the svent,
EITIFJ"H]E ised Fhat this praject was acddnezsi ng an issus which wos not anhr Eurr:r|:nan:r|'|r bt giu:nbu[.

The: current lodk of owareness with regards to the need for a harmonised effort is mirrored in the: siill insufficient
public resource allocotion. In Aew of this situatian, the speul:grs all called for @ redsion of the current r‘.*ir!ds.e&, ard
refemed io the nsuGRID project oz o great Er:n::mpis af the promizing prospects for -::Iru-g d=selopment, MEP Mario
Mauro, who hosted of the suend, called for more action at the |:>-s:u|i1'.'c::|[ level. He e::ph:tir'.ad that the d'mll&ng,e-s
ahead loid im sensifising policy-makers and populafions of the great impact which ressarch infrostructuras could

hawe on drug de-rei-.:lprnar:t and medicine as a whals.

*Scientitic rezearch can help sobve health problems which are present in svery house and every sireet around us’,
stated Mr. Madsln. “We should see neuGRID and otGRID as the plu‘l'rarrrz. that-will |:|E|g|n o bring solufions. YWe
showld overcame the tendency of the neutascisntists o resist crassdisciplinary work. neuGPID is the perfect example
of the sort of scienfific cooperation that the world requires today.”

C6

Such discussions are crucial in
generating the broad

support without which scientific
endeavours could mot bear fruit

emphazized the Dirsdor Generol| INFSO
fr. Robert Madsalin

Tochnical ovorview

D Gioworni B. Frisoni sxplained that Azhleimer's
dizsane develops becouss, over fime, twe foxic
profein: ccrurmulote in o pohent’z brain. For maoybe
10 or 20 ysars, the dissose remains arympiomatic.
Afier o cerfoin firesheld, mid memory problema start
io oppear. Previcusly, we were drognosing the dizsons
on clirkml ground within fhie dementia window, but we
mow balieve that we con diognoss the dizense eorlier,
bslore the symploms oppeor through the exiradion of
a dizeczs morker. “The long term scenario is fhat we
will be able to pidk potients with very early Alzhe-
imer’s and develop effedive drsgs on this populo-
tion. The drugs will hopefully prevent the loss of self
sufficiency and keep the patient in the window of
mild memory loss.” In thic u:n\PI-mt chain, neeGRID
aims fo foster the mplementation of drog trols

Prof. Pichord McOloichey: the approoch vsed 4o
devalop nevGRID wos fo conoult the end user commu-
nity, run requiraments analyse: ond fechnicol reviews,
and teaf the profotypes with periodic dafo challengsa.
“Having reached the exinodion of marker in 2009,
we focused throughout 2010 on froining scienfists
fo use the infrosiredure profotype, and used fhe
feedbadk received io build o business plan for the
future-” The development of o prewenonce server in
rmﬁﬂﬂmrhnhpﬂdapﬁcuﬂymthuipﬂaph
con determine whare the dolo come from.




Prof. Alan Evans:  Simiar ochivifiza hove bssn running
in Canada and the US, nolably with the creation-of
CBRAINM in Montreal (McGiHl University] and LI in
Los Angelss (UCLA), two platiorme similor o neuGRID
which ollow fo process doka in fiexdible mannes. Our
ulfimaie objective: is fo expand this process af the
globsal keved, and create one single inferoperable
online plofform for research. “The =oentific projeck
cumently undertoken in vanous parts of the world are
highlly compatible; and we should new work on way=
to moke them converge.”

David Mansel: “ouiGRID aims at promoting inlerop-
erobility between the three infrosinudures, CBRAIN,
neuGRID ond LONI™. Facang the kosk of reaching
sarnantic inferopsmbility, meoning, sobang the guss-
fion of how to moks one system underziand the oifser,
tha outGRID developed o preliminory prototype. "I
the current lesls succeed, we will be able to prove
the reliability ond wiability of the concept, and storf
developing o grid-cloud bosed infrostruchure for
neuroscientists fo expand biomarkers development,
sspecially for Alzhsimer's, reduce costs of clhinical

trials, oooelerate the rate of reesarch for new druge;
and improve core and health of patisnh. ‘W therefors
nead the airong commitment of decsicn-mokers o
inifiote a lorger stfort of development worldwids.”

x4

We are open for business;
we want to partner with
colleagues around the
workd. We can have an im-
pact in ferms of reatment

moid Mr. Rémi Quirion.

Roundtable and Q&A

Curing the roundiable, pﬂna"'ﬁ.‘ts discussed the interoperability
between CBPAIN in Conodo, LOMI in Los Angeles, and
newrrGRID in Europe, and oddress the possikle barries to
harmeonization. Mr. Rémi Quirion goee an overvisw of the
inifiatioes l:l..manﬂ'r' undlar way of the Conadian Instius of
Hexlth Rssearch (CIHR). which ors sesking to implament an
infemakional collabomfive research sfrategy camblnlrg clinical|
ressarch, parsonclisad ressarch, genstics, Alzheimer's and
demendia. Mr. Qluirion concludsd by stofing thot the pricrity
was for partners fo il:FE"'IHFy Comman pricrities on ressarch
and estoblish flunding ond support nacessities. *| hope that the outcoms of todoy's conference is that Alan (D Alan
Evans) will knock on our door asking to porkner with his fsom ond with the Europeans.”

The question of inleroperobility remains a chollenge but should not be an obsiede. Sudh events are orgonised o
ensure that ofl compalibility issues are overcome. Mr. Kostas Glinos sxplained that we ors snisring an e where
einTosfructures ane imporient because ﬁ"na-,.l alloe shur':ng. K,nmm-’;adga 5.4'|c:n'ng has grect ps:rfaﬁhlr bat & number of
chbsiocles, such as in‘erop:aml}ﬂify issuss, nesd to be removed. "The i:i'lu"ang-& fa::lug.r is not how the science iself, but
the way you use it reuGRID and outGRID om o estament of an effort to remove such obstocles to allow scientific
progress fo advance EﬂDrI‘I‘ID‘i.IEf':;'. This should bs o corwincing argument to incCreass {unding in the orso of e-infro-
structunes.” For this reason, the Commission will publicise a number of documents outline s plons in ferms of access

and sharing and its views for the next fromework programme

Sesing the crucial role which innovation plays
in the Europe 2020 Shategy, it is now impor-
fant to turn societal challenges
info opportunities, ond start
investing in the: link between
research and innovotion, and
ultimately build prospects for
healthier lives

sxploinad Mr. Péfanz Filgalvas.

Chianges ot the EU policy level ore noticeable, notably with
the funding for research currenily having reached 100 mil-
lion Euros a pear. Howsver, in ordsr to moks surs the qual
ity and capacity of the tnl‘rcrsfmch.-'re cn-r'r‘p|ah fransparency
of the softwars = cr'_'c:'aL so that netrsscienfiss know the
scops of the sottware toolks they are wsing. To achieve this,
the fosks of the ICT for Health Unit will be to onalyse the
current barriers ko innovalion and map existing inifialives.

Mr. Philippe Cupers provided on ovenisw and political
harizon of the |cint Pragramming on Meuro-Degensmtive Re-
ssarch (|PMD). Behind the sstablishmeant of this infiotive waos
the desirs to ::fs'.rahp o common strategy to addrass cernin
socisial pr.::H-ams, iry this cosE, nE um—dagan srofive diseasses.
The JMPD is o voluntory plotform which allowes Member Stales to join, shore ideas, and maximize the efficency of
noficnal fl..lnding schemes. The commission will hald an chserver rols. T"un:mgi"umrf this wEar, the beard vall define its
simeghc uganduﬁ and oricariiias, and launch its pi|c:t call, which n’*igi'lr ke: "Harmonisation of C&rﬂhm&p&nd Guild
Biomarksrs for MNeursdsgensmfion” [fenfative tonic). The F.H'||:H' project will ke imp:'|5mar'.v1'ecr in 2012,




