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Background and objectives 
The general objective of the diXa project is to further develop and adopt a robust and sustainable 
service infrastructure (e.g. data infrastructure and e-science environment) for harbouring multiplexed 
toxicogenomics data sets as produced by past, current and future EU research projects on developing 
non-animal tests for predicting chemical safety, in linkage with other globally available 
chemical/toxicological data bases as well as with data bases on molecular data of human disease. The 
feasibility of this approach for developing in silico ‘omics-based alternatives for current animal models 
for evaluating chemical safety will be demonstrated. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
Progress and main results in the second period 
During the second period, the diXa consortium has achieved its goals and objectives for the second 
reporting period, as indicated by the fact that all Deliverables and Milestones to be achieved during the 
first 24 months of the diXa project, have been duly delivered. Main results comprise: 
- The exploitation plan of IP describing an outline on how the consortium will manage Intellectual 

Property which might be generated by the project, has been delivered; 
-  The Toxicogenomics data warehouse is nearing completion. ‘Omics data from most contributing EU 

projects have been submitted, adequately controlled for quality and stored, with their 
corresponding meta data; 

- A Design Model for the chemoinformatics Portal has been completed; 
- For the purpose of benchmarking toxicogenomics data from relevant in vitro models against human 

disaeas information, much work has gone into attempts to access globally existing data bases 
holding molecular signatures of human diseases thereby focusing on cancer, liver and kidney 
diseases and cardiovascular diseases. However, such data appear to be quite rare and data bases 
are not well organized. This has led to the conclusion that available raw data on molecular disease 
will be imported into the diXa data warehouse itself; 

- Exploiting now available data within the diXa data infrastructure the Joint Research activities have 
created approaches for multi-omics statistics, Bayesian networks, and multi-omics-based 
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classification. Investigating two initial case studies, on carcinogenicity and liver toxicity, a meta-
analysis of ‘omics’ data with respective to predictive biomarker detection has been performing, 
already showing promising results; 

- Regional Training events servicing not only the toxicogenomics research community but also 
beyond, have been organized and Regional Training Events for Year 3 have been planned; 

- After updating some of its components the public diXa website is performing better in user 
statistics. 
 

Cluster Networking (WP3, 4 and 5) 
Driven by the needs of the TGX research community, diXa will focus on networking activities, for 
building a web-based, openly accessible and sustainable e-infrastructure for capturing TGX data, and for 
linking this to available data bases holding chemico/physico/toxicological information, and to data bases 
on molecular medicine, thus crossing traditional borders between scientific disciplines and reaching out 
to other research communities. 
 
WP3 Data warehousing 
We are following the staged implementation approach of the diXa data warehouse. During year 2 of the 
project we have finished implementing the second stage, a data warehouse that supports metadata-
driven search and retrieval, as well as the storage of data processing and analysis results. The current 
status of different precursor projects with respect to data availability through the diXa data warehouse 
is: 
- carcinoGENOMICS - available (though not publicly); 
- PredTox - available; 
- EnviroGenomarkers - available; 
- NewGeneris - available; 
- ESNATS - available, project ongoing, so new datasets being added; 
- DETECTIVE - data not yet generated, but will be available; 
- Predictomics - work in progress to make data available; 
- TG-GATES - available. 
 
We have thus completed: 
D3.2: Online documentation for interface and API; 
D3.3: Initial datasets released compliant with data access obligations to the Consortium members. 
 
Both of these deliverables were delivered in month 18. We were able to release the software and most 
datasets to general public earlier than expected. 
 
WP4 Chemicals data base portal 
Deliverable D4.4 (Design model for the portal) has been finished in time, the future system now fully 
envisaged: 
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Presentable version of portal available, ahead of time. 
 

 
Importantly, the list of third party DBs to which the Chemicals DB Portal links, has been consolidated; 
numerous additional links were introduced, and new third parties are still identified; due to the open 
architecture of WP4, additional third parties can be introduced at any stage of the project, potentially 
even after the its official end. The most important added value of WP4 is bridging the gap between 
scientific and regulatory environments. Never before has an explicit attempt been made to give 
chemoinformatics scientists the opportunity to present their data in a regulatory context. 
 
WP5 Human diseases data base 
In retrieving molecular data on human disease, in publicly available data sources, databases related to 
liver pathologies appear most abundant, followed by kidney- and finally cardiovascular-related 
pathology databases. Within the pathologies, carcinoma related data are most abundant, while in vivo 
human data focusing on acute toxicity related pathologies are scarce. Till date, a total of 82 databases 
has been screened for human in vivo pathology-related data. 
 
The usability/comparability of pathology-specific gene lists exported from different databases was 
evaluated, and it was shown that there is only very limited overlap between gene lists.  In addition the 
use of gene lists retrieved from databases comes with several issues that include; 
- Data loss due to the unavoidable re-annotation procedures; 
- A general lack of curation of genes included in the gene lists; 
- The introduction of ‘incorrect’ data due to the use of text mining tools to compose the gene lists; 
- The inability to deviate human from animal or human in vitro from human in vivo derived genes 

within a list, due to lack of information on the system of origin. 
 
Gene lists thus do not add useful information to the diXa Data warehouse, therefore we have focused 
on the addition of raw data on molecular disease to the diXa warehouse. The initial plan as described in 
the description of work was to provide links to (additional) datasets, however due to their limited 
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availability it now seems more pragmatic and efficient to download and resubmit these data to the data 
storage of EBI, rather than creating links to these datasets. Where the majority of raw data appears 
already available through EBI’s arrayExpress database, scripts are generated to make these data 
compatible for the diXa warehouse. 

 
 
Cluster Servicing  
To advance data sharing, diXa will ensure clear communication channels with and deliver commonly 
agreed core service support to the TGX research community, by providing SOPs for seamless data 
sharing, and by offering quality assessments and newly developed tools and techniques for data 
management, all supported by hands-on training. 
 
WP6 Quality control and crosscheck 
The process from raw data to condensed, normalized, and transformed data is straightforward. Matrices 
containing the experiments, the items (transcripts, metabolites, proteins) are uploaded into the diXa 
warehouse together with the quality assessment reports. Overview analyses like histograms, box plots, 
PCAs, PLS are provided as images.  
 
Statistical analyses have been performed up to the level of overview statistics (e.g. Box Plots, Principal 
Component Analyses), log2 ratios and the calculation of significance values for dose/time group effects 
(p-values derived from study-specific linear models).  
 
Most important achievements thus relate to: 
- Complete processing and analysis of data from five consortia; 
- Delivered processed data, curated meta-data and reports for all five data sets; 
- Extension of Expressionist® analysis pipeline; 

- Procedure for log2 ratio and p-value calculation, to enable cross-study analysis within the diXa data 
warehouse infrastructure. 

 
WP7 User and application support services 
- diXa dissemination plan (D7.1 Development of Dissemination Plan) has been rewritten and 

resubmitted based on the feedback from the diXa Review Meeting. Existing EC and other EU 
dissemination platforms and guides were consulted during the development of the dissemination 
plan. The dissemination plan is regularly reviewed and updated. The most recent review has taken 
place during the 2nd diXa Annual Meeting; 

- All diXa training events are advertised on the diXa project website. Each training event has a 
detailed course page detailing the course dates/location, learning objectives, full programme and 
registration details: http://www.dixa-fp7.eu/dixa-training; 

- Feedback from each training course has been collected and carefully analysed to improve future 
diXa training events (see D2.2, D7.2). The feedback is also used to determine the content of future 
diXa training events. 

 
WP2 Training - Dissemination 
- The diXa web-site, including social media features, is fully operational since March 2012 (D2.1 and 

MS2.1); 
- “diXa Pilot Training” and “Portal Workshop” and preparation of tutorials for a set of research 

methodologies/techniques have been organized; 

http://www.dixa-fp7.eu/dixa-training
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- The diXa project website structure has been slightly updated to make it more user-friendly. 
Additional work is planned for year 3. The website is continuously updated. A separate subpage has 
been developed for documents containing all project posters, meeting reports, publications, 
presentations, promotional material and project deliverables; 

- Deliverables are now available on the website; 
- The diXa project is now collaborating with CommHERE (Isabelle Kling - EMBL) to reach out to the 

general public.  We are developing content for the website that is aimed at the general public and 
monitoring opportunities were the diXa project may be able to interact with the general public. 

 

 
Cluster Joint Research 

Through its joint research initiative, by using data available from its data infrastructure, diXa will 
demonstrate the feasibility of its approach by performing cross-platform integrative statistical analyses, 
and cross-study meta-analyses, to create a systems model for predicting chemical-induced liver injury. 
 
WP8 Integrative data analysis 
- The development of new pathways relevant for hepatotoxicity that may be used as specific 

indicators of hepatotoxic mechanisms has been completed; 
- Pathway tool comparisons have been completed and the combined pathway analysis approach 

enables the discovery of consistently over-represented or enriched pathways which have the most 
potential with regard to hepatotoxicity-specific prediction purposes; 

- Links to ToxDB data have been added to the “Compound Details” pages within the diXa data 
warehouse in order to offer the possibility of extracting pathway profiles associated with 
compounds present in the diXa data warehouse which can then be compared with the user’s own 
profiles; 

- The O2PLS method has been applied to a toxicological dataset to explore the correlation between 
transcripts and metabolites and investigate the ability of the integration to identify relationships 
between samples; 

- MPG has developed an approach for pathway scoring of gene expression data which has now been 
extended in order to derive a full pathway-based interpretation of compound action; 

- A concrete approach has been presented for the identification of pathways using combined multi 
omic datasets. This approach consists of a 2-step workflow that flexibly combines existing tools and 
procedures to identify differential genes/metabolites with the web tool IMPaLA.  
 

WP9 Computational modelling 
The main objective of WP9 is to generate and challenge predictive computational models on selective 
use cases in the context of liver toxicity. Most partners have developed resources and methodology for 
computational modelling and will adapt and apply these to the selected use cases. Progress made in 
year 2 refers to: 

- Continuous updating of ConsensusPathDB; 

- Development of a scheme for toxicity response modeling comprising detailed analysis steps e.g. 
primary data analysis, biomarker analysis, gene set and network analysis, network module 
identification and computational modeling; 

- Initiation of two use cases, namely genotoxicity prediction and drug-induced liver injury thereby also 
exploiting MPG’smeta-analysis framework; 

- Partner IMPERIAL has developed a principal component analysis based method for transforming 
data from the ‘gene space’ to the pathway space, and investigated the pathway robustness 
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hypothesis by artificially degrading the raw gene expression profiles and observing the effect on the 
predictivity of the classifiers. 

 
 
diXa consortium 
The diXa consortium is composed of the following organisations: 

- Maastricht University (UM); 

- European Molecular Biology Laboratory (EMBL); 

- Max Planck Society for the Advancement of Science (MPG); 

- Genedata (GD); 

- Imperial College London (IMPERIAL); 

- EU Joint Research Centre (JRC); 

- Klinikum der Universitaet zu Koeln (UKK). 

 
 
Contact details 
 
Prof. Dr. Jos C.S. Kleinjans 
Maastricht University  
Department of Toxicogenomics (TGX) 
P.O. Box 616 
6200MD Maastricht, the Netherlands 
Phone: +31-43-3881845 
Email: J.kleinjans@maastrichtuniversity.nl 
 
diXa public website: www.dixa-fp7.eu 
Twitter: https://twitter.com/dixa_fp7 
LinkedIn: http://www.linkedin.com/groups?gid=4319738 
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