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IntrOdUCtiOn As a partner within the German national D-Grid initiative [9], Within the MediGRID portal a parallelized version of the
MediGRID consists of seven modules aiming to cover the software is used to speed up the computationally
different aspects in the medical community (s. Fig. 3). Four expensive procedure. In that way distributed computing
The project MediGRID combines research institutes from methodological modules are responsible to construct the allows the user to obtain high-quality alignments of bigger
various areas of Medicine, Biomedical Informatics, and suitable  infrastructure:  ontology, ressource  fusion, databases and longer sequences.
other Life Sciences. Numerous associated partners from middleware and eScience. On the other hand, three research By means of grid portlets the software is easy to use and
industry, healthcare and scientific institutions ensure a modules take the initiative to use this national grid readily accessible.
broad representation of this large community. The main infrastructure to assist their work: biomedical Informatics, I s ST I
goal of MediGRID is the development of a grid-middleware- Image processing and clinical research. VBQL KRR TGP VEL LSV KT VLEL NGGEL DKIAGQGRLKEDERR

GTPNYVAPEVLSDKGYDGRAADVWSCGVILFVLMAGYLPFDEPNLMTLYERICKAEFSCP
PWFSQGAKRVIKRILEPNPITRISIAELLEDEWFKKGYKPPSFDQDDEDITIDDVDAAFS
NSKECLVTEKKEKPVSMNAFELISSSSEFSLENLFEKQAQLVKKETRFTSQRSASEIMSK
MEETAKPLGFNVRKDNYKIKMKGDKSGREGQLSVATEVFEVAPSLHVVELRKTGGDTLEF
HKFYKNFSSGLKDVVWNTDAAAEEQKQ

>At1g01140.2 SnRK3.12 SNFl-related Protein Kinase, subfamily 3
MSGSRRKATPASRTRVGNYEMGRTLGEGSFAKVKYAKNTVIGDQAATIKILDREKVFRHEM
VEQLKREISTMKLIKHPNVVEIIEVMASKTKIYIVLELVNGGELFDKIAQOGRLKEDEAR
RYFOQOLINAVDYCHSRGVYHRDLKPENLILDANGVLKVSDFGLSAFSROVREDGLLHTAC

plattorm as a basis for eScience Services for the
community and to help researchers to use these services.

to the data is of paramount importance, as the owner of the Bio-Informatics| | Informatics processing research Human
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Concerning the data flow in grids, most projects are similar C Resource fusion E
in the lower layers (s. Fig. 1), but the biomedical 2 — S 8
community has to face particular challenges in the upper 5 pipelined projects classified in feasibility E GriDiAlign
layers. The top layer represents the heterogeneous E ‘%‘
biomedical data sources. Beyond the problem to find the B E F & Others, @
relevant data sets via metadata description, access control - e - iags i 2 5

w

=

data are foremost the patients. Due to the heterogeneity of e
the data we need an additional ontology layer to
homogenize the data. Given semantic interoperability the i
researcher can correlate and analyze the data with |
biomedical informatics methods. Finally the result data can Ll D&l o f i
be presented. ==L = o
Fig. 3: Structure of the MediGRID project I N homs: o iR bt i o
Raw Data Ty LSl o
What’s special? SRR ETEmed s =
« Data heterogeneity (data from cell to population level) Fig.5: Dialign
Access control
Search, find, select - Lack of semantic interoperability AUGUSTUS is a program that predicts gene structures in
v eukaryotic genomic sequences with high accuracy.
_ » Multidimensional data vs. low case numbers (NP-hard) The input DNA sequences are searched ab initio or with
hints generated from existing EST (expressed sequence
e — - Data Protection and privacy challenges by correlating tag) dgtabases. In the latter case a sizeable amount of
Homogenized data different data types data will be generated and processed.
_ _ Since AUGUSTUS performs a successive analysis of
Correlating, processing, : : e :
overlapping sequence sections, it is easy to parallelize.
e Therefore users benefit from distributed computing with
Result data First results several instances of the program.
. Grid resources also allow frequent update and centralized
gy storage of huge EST databases.
e Ontology .
Fig.1: Data Flow in MediGRID Fu rther perspeCtlve
_ _ _ ! _ The successful use of grid services as well as sharing and
Biomedical data in medical grids are heterogeneous, accessing the data in a medical grid environment needs As we gained experience with our first medical grid
contain different kinds of information and have different semantical interoperability. Using OGSA-DAI as a standard of applications, we will be able to “gridify” other communities
levels of privacy. The data might include information about Data Access and Integration in grids, the ontology module has and applications more easily. The initial incarnation of the
[1] : | - successfully developed an ontology tool and implemented it as infrastructure is set up, the details are still to come. As
* Population: Epidemiology a first step to be a portlet in the MediGRID portal being suggested in figure 1, the big picture includes projects like
* Diseases: Clinical practice, clinical trials available for all project partners (s. Fig. 4). genome-wide association studies. These studies are
 Patient data: Health record, clinical history, physical becoming more and more interesting for the biomedical
exams, lab/imaging studies | ' e community. As genotyping constantly gets cheaper, many
» Organ/tissue: pathology / M s formerly phenome-related projects around complex
» Cellular: histology B diseases consider genotyping within the next couple of
* Molecular: genetic test results and genomic data. Lenirmn i R years. Beyond the indisputable opportunities of these
studies there are quite some challenges to be faced.
Having these data online with the suitable tools to connect, Gefundene Terme: [Brani Craricd B [ CealsuTom | [ AvdorrBogif MediGRID addresses issues like the homogenization of
combine and analyze creates new challenges for data Informationen zum Term: "Heart" heterogeneous data sources and how do we deal with the

protection and privacy. The current privacy concepts do not
cover the aspects and abilities of grid computing.

well-known privacy problems. Solving those issues will
enhance the portability of life science grid services to

Deﬂnit'o:
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& hollow muscular organ which receives the blood fi
Heart |by a musculomembranous septum into two halves -- right or venous and left or arterial -- each of which

e veins and propels it into the arteries. It is divided
e

Especially the re-identification risk with the combination of consists of @ receiving chamber (atrium) and an ejecting chamber (ventricle). other projects and other communities.

different data types has to be assessed. There are severe Synonyme:

privacy concerns related to genomic-wide association pear

studies [2-4]. — References |

These are the main reasons for the development of an Ciois forgen 1 Martin-Sanchez, F., V. Maojo, and G. Lopez-Campos,
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Fig.2: Enhanced Security in MediGRID sets of moderate size. 5 www.d-grid.de
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