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Introduction and Question

Genome wide association studies are becoming more and more interesting for the biomedical community. As genotyping constantly gets cheaper[1,
2], many formerly phenome-related projects around complex diseases consider genotyping within the next couple of years.

Beyond the indisputable opportunities of these studies there are quite some challenges to be faced. A) where do we get sufficient case numbers for
these studies, B) where do we get high quality patient material to be genotyped, C) where do we get the corresponding high quality phenotype data[3,
4], D) how can we homogenize the heterogeneous data sources[5] and E) how do we deal with the well-known privacy problems of these genotype-
phenotype studies[6, 7]?

Materials and Methods

The above questions are raised on the background of two related BMBF-funded projects, namely the competence network for congenital heart disease
(CHD)[8] as an interesting phenotype resource and MediGRID[5], dealing with the homogenization of heterogeneous data sources and the related
privacy aspects.

Results

In Germany and world wide exist many disease related data collections in the form of registries or biomaterial collections. Whereas the registries for
most complex diseases with sufficiently high prevalence in the target population are usually well organized, the world of biomaterial banks is likewise
scattered due to ethical and legal reasons. This might be leveraged by the TMF biomaterial working group[9].

As genotyping prices constantly go down, the threshold for the entry in genotyping projects gets lower. But any sequencing or SNP-analysis does
only get its value by the proper phenotype annotation. The phenotype could either be captured via expensive clinical trials, via using phenotype data
from hospital data bases - taking into account the quality uncertainty or using phenotype data from disease-related registries.

The challenge starts as soon as genotype and related phenotype data from different data sources are available for further analysis.

We have to deal with several new data types, not being standardized. Genomic data tends to be more structured than phenotype data, as the
Bioinformatics community is open source and XML based. Phenotype data is kept mostly in traditionally “hand carved”, non-compatible Information
systems. Structured document approaches run since some years[10, 11] with moderate success. But for association studies not only the data formats
have to be homogenized, more importantly the content has to be homogenized. Ontology-approaches using UMLS[12] had some success recently[13].
Finally new privacy models have to be developed and consented, as usually association studies tend the threaten privacy[6]. The TMF privacy
working group is working on that challenge as well[14].

Discussion

Given the necessity to capture both environment and genomic state of a patient and their interaction, clinical information systems have to be
redesigned. While genotyping seems to be automatable easily, this is not the case for clinical information. More integration work on terminologies
and ontologies is to be done.

Researchers from medical informatics, bioinformatics and epidemiology will have to collaborate much more intensively than they formerly did. One
of the main problems may be the different vocabulary and the different background of these researchers. Sustainable collaborations would give
German Biomedical Informatics a competitive edge in the community.
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