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1 Identification of nephroblastoma antigens and determination of the seroreactivity
1.1 Scenario description

Immunogenic tumor-associated antigens have been reported for a variety of malignant tumors including brain tumors, prostate, lung and colon cancer. In a first step, immunogenic Wilms tumor associated antigens will be identified by immunoscreening of a cDNA expression library spotted on a Polyvinylidenfluorid (PVDF) membrane. Five sera from Wilms tumor patients of all three risk groups will be combined and diluted to a final concentration of 1:1000. Antigen-antibody complexes are detected with horeseraddish-conjugated anti-human IgG antibody, followed by chemiluminescent detection with ECFTM. In a second step, newly identified Wilms tumor antigens will be analysed for the frequency of the antibody response. To this end clones will re-array the positive clones and will screen the new membranes with sera of each histological subtype. As control we will include sera of healthy donors and sera of patients with other tumours, like neuroblastoma. 

Primary goals

The pattern of the identified antigens will contribute to answer key questions about the humoral immune response in Wilms tumor patients:  Are Wilms tumors associated with frequent antibody response? Is there a complex and/or specific antibody response? Is this response associated with specific genetic features like gene amplifications or DNA losses? Do these immunogenic antigens share common features like specific sequence motives? Does the seroreactivity pattern allows early identification of Wilms tumors? Does the seroreactivity pattern represents a prognostic marker for Wilms tumors?

Data presentation of the humoral immune response 

Positive clones identified in our primary screening of cDNA expression library will be presented as a list providing the ID of the immunogenic antigens,  the frequency of the seroreactivity for each antigen both for Wilms tumor patients and for healthy controls, and data of the immunogenicity in other cancer types. 

Computational analysis 

The reactivity patterns of Wilms tumor sera will be analyzed by using several statistical learning methods including linear discriminant analysis, quadratic discriminant analysis, and support vector machines. Data for computational analysis will be extracted from different databases. The computational analysis of the positive clones will be performed with antigens that are exclusively found with Wilms tumor sera or that are at least twice as frequent in sera of Wilms tumor patients as in sera of healthy donors. 

We will compare the antigen signature of Wilms tumors (any histological risk/subtype) with healthy control sera, as well as each subtype with the healthy control group. Additionally we are going to compare the different tumor subtypes among each other to identify antigens that allow a classification of patients’ sera. In the end we hope to implement a statistical learning method that allows a differentiation between Wilms tumor and normal sera, as well as a differentiation of the different subtypes.

1.2 Scope 

The Scenario applies to the nephroblastoma trial SIOP 2001/GPOH. Included will be newly diagnosed patients with nephroblastoma
1.3 Importance of the problem 

Patients with Wilms Tumour treated according to the SIOP Protocol start treatment without a histological proof of the tumour. About 1 % of patients are treated with chemotherapy having a benign lesion. 
1.4 Benefits of solving this problem 

Finding a typical signature for nephroblastoma will help to make the correct diagnosis. This signature will also be used as a tumor marker during follow-up. If different signatures between different histological subtypes are found, patients can be treated more individualized from the beginning according to their risk group.  
2 Service Description





.

2.1 Description of Service

Serum of patients at different time points, starting with the time at diagnosis will be taken. The serum will be analyzed according to the scenario description.
2.2 Description of Service Provider

The ACGT platform should provide this Service. 
2.3 Description of Service Beneficiaries

Beneficiaries are:

· Patients with nephroblastoma
· Molecular biologist performing the analysis

· Other researchers 

3 Information Requirements

The method of the scenario for the analysis of the immunogenic tumor-associated antigens is described in the following paper: 

· Nicole Comtesse, Andrea Zippel, Sascha Walle, Dominik Monz, Christina Backes, Ulrike Fischer, Jens Mayer, Nicole Ludwig, Andreas Hildebrandt, Andreas Keller, Wolf-Ingo Steudel, Hans-Peter Lenhof, Eckart Meese: Complex humoral immune response against a benign tumor: Frequent antibody response against specific antigens as diagnostic targets. PNAS 102(27):9601-9606, 2005
The analysis of the immunogenic tumor-associated antigens will be done in the Lab of Prof. Dr. Meese at the UdS. Gene expression analysis are done in the Lab of Prof. Dr. M. Gessler in Würzburg. 
Statistical analysis includes the availability of the clinical data provided by the nephroblastoma trial SIOP 2001/GPOH, the data of both Labs. The endpoints of the statistical analysis are tables and patterns of signatures as shown for brain tumours in the above mentioned paper.
Data for computational analysis have to be extracted from different databases. Information on chromosomal localization, protein function, and subcellular localization will be retrieved from National Center for Biotechnology Information (www.ncbi.nlm.nih.gov) and GeneCards (http://bioinfo.weizmann.ac.il_cards_index.shtml), the KEGG PATHWAY Database (www.genome.jp_kegg_pathway.html) for information on pathways, and SMART (http://smart.embl-heidelberg.de) for information on domains. Prediction of cleavage sites for granzyme B will be done by GRABCAS, a recently developed prediction tool for granzyme B and caspase cleavage sites that is based on experimentally determined substrate specificities.
3.1 Format 


3.2 Frequency



3.3 Volume


3.4 Duration /Interval


3.5 Source of Info



3.6 Location of information source 

3.7 Description of information

3.8 Access/Security 




3.9 Processing of information


3.10 Presentation of processed information

4 Description of the required solution in terms of the User 

We choose to implement an prototyping IT service for automated statistical and computational analysis of clinical data, data from Serex analysis and data from tumor profiling of patients enrolled in the nephroblastoma trial SIOP 2001/GPOH.  This IT services should be an example to perform the same analysis in other cancer and should be available to other research groups 
4.1 Stakeholders Profile 

Prof. Dr. Eckhart Meese, Department of Human Genetics and Molecular Biology, UdS
Prof. Dr. Manfred Gessler, Physiologische Chemie I, Universität Würzburg
Prof. Dr. Norbert Graf, UdS

 4.2
User Profiles
	User
	Responsibility
	Success criteria
	Deliverables

	Prof. Dr. Eckhart Meese
	To perform the analysis of the immunogenic tumor-associated antigens
	To provide the raw data
	To provide the raw data

	Prof. Dr. Manfred Gessler
	To perform the tumor profiling
	To provide the raw data of the tumor profiling
	To provide the raw data of the tumor profiling

	Prof. Dr. Norbert Graf
	To collect the clinical data
	To provide the clinical data
	To provide the clinical data


 4.3
Product Features
The product should be a Web Service that can easily accessed by the stakeholders.

4.4 IT Service Benefits for Users and Stakeholders

	Stakeholder benefit
	Supporting features

	Automated analysis of a very complex scenario 
	Collecting of data, access to the different databases, statistical and computational analysis


5 Assumptions and Dependencies 

4.6
Constraints
Every researcher in an ACGT trial, who wants to perform the same analyses in other cancer types should have access.
4.7
Precedence and Priority
None
4.8
Other Product Requirements
None
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