Holistic approach to genomics of human-pathogenic fungi .
Data warehouse for integration of data on transcriptome, proteome and metabolome of
Candida albicans and Aspergillus fumigatus
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Motivation

created by several working groups and allow unified view via genomic basis data

Store experimental transcriptomic and proteomic data of different human pathogenic fungi and their host

Re-analyse data under different points of view and compare data from different cellular levels

Prov@e tools for data pre-processing o | | | | A. fumigatus germ tube C. albicans in contact with
Gain more knowledge based on existing data to elucidate the infection process and finally to cure or prevent mycoses within in a macropahge epithelial host cells

Data Warehouse

DOM-CHIPS Central Portal (www.domchips.de):
- Access to components A and B
Component A:
- Including all preprocessed (secondary) experimental data,
annotations and analysis results
- Based on M-CHIPS, a microarray data warehouse developed Visualization of associations
and hosted at the DKFZ Heidelberg between genes and hybridizations
Component B: based on Correspondence Analysis
- Stores image-based raw (primary) experimental data including annotations with features
for primary data visualisation
- Stores genomic data from NCBI GenBank and UniProt as basis for experimental data
- Based on PROTECS (Decodon GmbH, Greifswald) and hosted at the HKI Jena

uuuuu

-----

uuuuuuu

i il

Visualization of primary transcriptomic and proteom Ic data
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Results
Data Integration [1]:
- Information for every protein includes a list of 2D gels on which it had been identified
- Protein is also is linked to information of its respective gene which includes
a list of microarrays on which the mRNA had been spotted
- Basic information to genes and proteins visible within one table

Integrated view on basic information of genes and p roteins

Pre-processing of Proteomic Data: Rawdata__ - DeCyder normalised
- Normalisation of commercial software is not (I

sufficient to remove all bias from the data .
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Diagnostic plots reveal bias

- Combination of two well known normalisation methods works better than each
single method Vsn normalised Loess normalised Vsn and loess normali sed
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Diagnostic plots of normalised data (vsn-variance st abilisation, loess-locally Weig/ﬁted regression)

Reverse Engineering [3]:
- Clustering and network structure optimization from transcriptomic time

series data using the heuristic algorithm NetGenerator
- The same Is In process for proteomic data
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expression profiles response of A. fumigatus
Proteome Map of A. fumigatus [4]:

2D gel map includes 392 o
spots representing 344 | "
different proteins
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Gene Ontology analysis of cellular localisation for the spots on the map
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Outlook

1] Albrecht D et al. Integration of Transcriptome and Proteome Data from Human-Pathogenic Advanced search and visualisation functionalities

Include other data sources like CADRE, e-fungi, CGD
Support of additional image analysis software
Storage of Image and movie data

Support of gel free proteomics

[3] Guthke R. et al. Discovery of Gene Regulatory Networks in Aspergillus fumigatus, Lecture Support of metabolomics

Advanced methods for data pre-processing
Modelling of relations between transcriptome and proteome [2]
Network identification to understand host-pathogen interactions [2]
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