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1.1 Scenario N1: Identification of nephroblastoma antigens
 and determination of the seroreactivity


No available reference yet. 

Scenario summary

Clinical data, proteomic data (SEREX), microarray-data (GMS 417 arrayer [MWG Biotech, Ebersberg, Germany]). Extra data are used from Web-databases (see 1.1.4)
Reference and abstract from an article of a similar scenario
Reference from a similar scenario: 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 102:9601-9606, 2005
There are numerous studies on the immune response against malignant human tumors. This study was aimed to address the complexity and specificity of humoral immune response against a benign human tumor. We assembled a panel of 62 meningiomaexpressed antigens that show reactivity with serum antibodies of meningioma patients, including 41 previously uncharacterized antigens by screening of a fetal brain expression library. We tested the panel for reactivity with 48 sera, including sera of patients with common-type, atypical, and anaplastic meningioma, respectively. Meningioma sera detected an average of 14.6 antigens per serum and normal sera an average of 7.8 antigens per serum (P _ 0.0001). We found a decline of seroreactivity with malignancy with a statistical significant difference between common-type and anaplastic meningioma (P<0.05). We detected 17 antigens exclusively with patient sera, including 12 sera that were reactive against KIAA1344, 9 against natural killer tumor recognition (NKTR), and 7 against SRY (sex determining region Y)-box2 (SOX2). More than 80% of meningioma patients had antibodies against at least one of the antigens KIAA1344, SC65, SOX2, and C6orf153. Our results show a highly complex but specific humoral immune response against a benign tumor with a distinct serum reactivity pattern and a decline of complexity with malignancy. The frequent antibody response against specific antigens offers new diagnostic and therapeutic targets for meningioma. We developed a statistical learning method to differentiate sera of meningioma patients from sera of healthy donors.
Scenario description
Wilms tumor is the most common renal tumor in children. Regardless of the efforts in the last 25 years, in the SIOP trials the diagnosis is done by imaging studies alone before starting a preoperative chemotherapy. A definitive diagnosis is available after histological proof after surgery of the tumor. As a disadvantage 1 % of children receive a chemotherapy having benign disease. In this respect, this scenario is highly important for helping to assure the correct diagnosis before starting any kind of treatment.
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. Five sera
 in total 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
.

 This first step will identify those antigens that show reactivity against serum antibodies of patients with Wilms tumor and not with healthy individuals. Only those antigens, that react with this pooled serum and not healthy serum (newly identified Wilms tumor antigens), will be used in the following experiments. In step two serum from a specific patient will be tested against these newly identified Wilms tumor antigens. As a result in each patient there will be a specific pattern of antigens found, found by the reaction between tumour associated antigen and serum antibody measured by chemiluminescent detection. This specific pattern (different antigens) will be used as a result of the experiment. This pattern will be correlated to the histological subtype of the tumor, the gene expression profiling of the tumor, the response to chemotherapy and the outcome of the patient. As control we will include sera of healthy donors of different age groups and sera of patients with other tumours, like neuroblastoma, that play a role in differential diagnosis. 
[image: image2.emf]Fig. 1: Schematic description of SEREX method

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 and also their histological subtypes? 

· Does the seroreactivity pattern represents a prognostic marker for Wilms tumors in respect to chemotherapeutic response and / or outcome ?
Fig. 2: Schematic description of the scenario
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Description of available data
Clinical data: Clinical database of the SIOP 2001/GPOH 

Proteomics data: Excel sheet (see following table)
	Data Pool of Antigens
	Time
point*
	antigen 1
	antigen 2
	antigen 3
	antigen 4
	antigen 5
	…
	…
	Antigen n

	Patient 1
	1
	+
	-
	-
	+
	+
	…
	…
	+

	Patient 1
	2
	+
	+
	-
	-
	-
	…
	…
	+

	Patient 1
	3
	+
	-
	+
	+
	+
	…
	…
	+

	Patient 1
	4
	+
	+
	-
	-
	-
	…
	…
	-

	Patient 2
	1
	-
	+
	-
	+
	+
	…
	…
	-

	Patient 2
	2
	+
	+
	-
	-
	+
	…
	…
	-

	Patient 2
	3
	-
	-
	+
	+
	+
	…
	…
	+

	Patient 2
	4
	+
	+
	-
	+
	-
	…
	…
	-

	
	
	
	
	
	
	
	
	
	

	Patient n
	1
	-
	-
	+
	-
	+
	…
	…
	+

	Patient n
	2
	-
	+
	+
	-
	-
	…
	…
	+

	Patient n
	3
	+
	+
	+
	+
	+
	…
	…
	-

	Patient n
	4
	-
	+
	-
	-
	+
	…
	…
	+


*  timepoint 1: 
at diagnosis, without treatment

timepoint 2:
after preoperative chemotherapy, before surgery (not available in primarily operated patients)

timepoint 3:
after surgery

timepoint 4:
at the end of treatment
Microarray data: MIAMExpress (http://www.ebi.ac.uk/miamexpress).
Data available from websites: (see following table)

	Information on chromosomal localization, protein function, and subcellular localization has to be retrieved from 
	National Center for Biotechnology Information 
	www.ncbi.nlm.nih.gov

	
	GeneCards 
	http://www.genecards.org/index.shtml

	
	EBI 
	http://www.ebi.ac.uk/

	
	Swiss Prot 
	http://www.ebi.ac.uk/swissprot/access.html

	Information on pathways has to be retrieved from 
	KEGG PATHWAY database 
	http://www.genome.jp/kegg/pathway.html

	Information on pathways has to be retrieved from 
	Biocarta database 
	http://www.biocarta.com/search/index.asp 

	Information on domains has to be retrieved from 
	SMART database 
	http://smart.embl-heidelberg.de

	Information about antigens found in other tumours from 
	SEREX database Cancer Immunome database 
	http://www2.licr.org/CancerImmunomeDB/

	
	CAP * (Cancer associated proteins) database 
	http://www.bioinf.uni-sb.de/CAP/

	Translation of DNA to Protein 
	Swiss Institute of Bioinformatics
	http://www.expasy.org/tools/dna.html

	Information about autoimmunity of antigens from 
	the autoimmune database 
	http://www.wiley-vch.de/contents/jc_2040/2005/25481_s.pdf


Relevant literature:

Pierre Dönnes, Annette Höglund, Marc Sturm, Nicole Comtesse, Christina Backes, Eckart Meese, Oliver Kohlbacher, Hans-Peter Lenhof: Integrative analysis of cancer-related data using CAP. FASEB J 18:1465-1467, 2004
Backes C, Kuentzer J, Lenhof HP, Comtesse N, Meese E: GraBCas: a bioinformatics tool for score-based prediction of Caspase- and Granzyme B-cleavage sites in protein  sequences. Nucleic Acids Research 33: W208-W213, 2005

Exercise
Step 1
· Clinical data are not needed for step1.
· Data of the SEREX experiments will be sent to the ACGT platform in form of an  Excel sheet. In Step 1 only the ID numbers and the nucleotide sequences of positive clones are included. 
· Nucleotide sequences will be given to the translation tool of Expasy (http://www.expasy.org/tools/dna.html)  and translated into six possible reading frames.( 3 reading frames from 3`to 5` and 3 frames from 5`to 3`)
· The used frame will be found by the vector amino acid sequence. This is the first protein sequence (1st ) according to the clone in the experiment. This protein will be used later again.
· The nucleotide sequence of the positive clone that was found in the experiment will be analysed with the NCBI webtool BLAST (http://www.ncbi.nlm.nih.gov/BLAST/ - following nucleotide to nucleotide (blastn)) at this page either. BLAST will start by klicking Blast button. A request  ID will be given and search will continue by klicking “Format”
· The most similiar sequences will be received by this search. Human genes (NCBI accession number in format NM_xxxx or XM_xxxx) have to be selected. The most identical sequence will be given at the top of the search results. 
· By choosing the most similar gene 
· the information about gene name (given in the definition section) and gene symbol (in brackets in the the section gene). The protein ID (NP_XXXX at NCBI) will be given at the bottom of this  page and is directly linked to the correlating NCBI page. It is also possible to get links to diseases and genetic disorders linked to these genes in the Online Mendelian Inheritance in ManTM database on
·  NCBI  by choosing the MIM link at the point gene.

· The linked protein page has to be selected and on the connected page the information about the expressed protein will be given.
· To compare the protein sequence corresponding to the gene and the protein sequence corresponding to the nucleotide sequence of the identified clone the protein sequence found in NCBI has to be in FASTA format. This will be done automatically by selecting FASTA in the task line at “Display" on the page the protein was found in NCBI.  
· The two protein sequences will be aligned at the NCBI ( Blast(Special(blast2seq page ( http://www.ncbi.nlm.nih.gov/blast/bl2seq/wblast2.cgi.)
· The sequence identified with the translation tool at Expasy (1st) will be given to the field of sequence 1, the protein sequence found in NCBI (2nd) will be given to the field of sequence 2.
· Because two proteins will be compared, the program task line at the top of the page has to be changed from blastn (for nucleotides) to blastp (proteins).
· The comparison is necessary to ensure that the protein that is expressed by the clone is at least partly corresponding to the expreesed protein expected from the nucleotide sequence homology.
· When the sequence found in the expasy tool shows significant similarity to the really expressed and expected protein it is called in frame. Nevertheless the clones with unknown frames may express existing proteins either. Homologous proteins can be searched via further database analysis (e.g. at the NCBI database either).
· There may be truly expressed proteins homologous to protein expressed by the not in frame clones but it is necessary to proceed further analyses to get a conclusion about their function. This will be probably done in a future scenario.
· 
· 
· 
· 
· 
· 
· 
· 
· 
Further characterisations of the genes and the proteins are possible by the use of the databases described in the table above. As an identification the NCBI accession number will be used. The NCBI database will also provide links to publications of each of the antigens. 
· 
· Antigen function, localisation in the cell and the intracellular process will be characterized by using the entrez gene from the NCBI homepage. (http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=gene&cmd=search&term=)
· Correlating pathways of the antigen will be provided by the KEGG database using the gene symbol or the gene ID received before at NCBI  



· Similar to the KEGG database a search has to be done at Biocarta. There will be a linkage to other databases mentioned here.
· 
· The SMART database has to be used to show the protein domains 
· The SEREX and the CAP database will be analysed to detect other tumours expressing the clones and proteins  found in the actual experiment.
· 
· The relation between the expressed genes and the chromosomal localisation as well as the expression in different human tissues will be found in the gene cards.
· There will be detailed information from other homepages concerning the isolated gene at gene cards too.
· Further information concerning chromosomal localization, protein function, and subcellular localization has to be retrieved from EBI and SwissProt.
· You may receive a accession number of EBI by entering the gene symbol in the overall search of the SwissProt homepage (http://www.ebi.ac.uk/swissprot/access.html).
· The results of the different databases will be summarized and visualised in a simple and clear way. 
· A filter-tool including search criteria will help to present the results in an flexible way. 
· 
· 
· 




· 
· 
· 
· 
· 
· 
· 
· 
· 
· 


Step 2

In the second step the results of the individual experiments described before must be analysed, correlated and visualized in the following way. The number of used antigens is defined by the result of step 1 (only positive clones with the pooled serum).

· Clinical data will be collected by the clinicians and pseudonymized / anonymized. The database of the SIOP 2001/ GPOH will be used.

· The data of the antigen/antibody experiment will be provided to the ACGT platform in form of an excel sheet as shown in the table of proteomics data.

· Positive antigene-antibody reactions have to be described according to descriptive statistical tools (tables, bars, box-plots,…) and a statistical test battery (t-Test, …).  Statistical tests will be used to find significant differences between different groupings of the data according to clinical questions. Some of the analysis are listed below:

· The percentage of positivity of each clone in summary and 

· for the same histological subtype and

· in comparison of different histological subtypes

· at the 4 different time points and 

· in comparison to the different time points
· in correlation to molecular biological findings (gene signature)

· to the clinical outcome

· Positivity of clones will be described as a function over time in individual patients and in clinically defined groups of patients, to answer the question if the antigen/antibody pattern of positivity can be used as a tumor marker.

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, Alexander Hoppe, UdS

Appendix 1 - Abbreviations and acronyms
	NCBI Accession
	NCBI Accession numbers that begin with the prefix XM_ (mRNA), XR_ (non-coding transcript), and XP_ (protein) are model reference sequences produced by NCBI' s Genome Annotation project.

	BLAST
	Basic local alignment search tool

	
	

	
	

	
	

	
	

	
	


















































































































































































































































































































































��












































�PAGE \# "'Page: '#'�'"  �� DEF: a substance that stimulates an immune response, especially the production of antibodies


�PAGE \# "'Page: '#'�'"  �� DEF?


�reaction of the serum of a patient against an antigen


�PAGE \# "'Page: '#'�'"  �� DEF: provoking an immune response when introduced into the body


�PAGE \# "'Page: '#'�'"  �� DEF: antigens that are presented by tumor cells and normal cells, as opposed to tumor-specific antigens, which are antigens specific to tumor cells


�a method of biotechnology to detect a polypeptide. In this special case from a cloned gene.


�PAGE \# "'Page: '#'�'"  �� DEF: a method of biotechnology to detect a polypeptide produced from a cloned gene (is this right???)


�PAGE \# "'Page: '#'�'"  �� DEF: plural form of serum, i.e., blood plasma with clotting factors removed


�PAGE \# "'Page: '#'�'"  �� Five sera for each patient, or five sera in total? In case of the former, why are five sera needed? Are these taken at different times? How many patients?


�PAGE \# "'Page: '#'�'"  �� Are the sera of all patients combined here? If so, to what purpose? Or is there a separate sample per patient (created by combining and diluting the different sera for the patient).


�PAGE \# "'Page: '#'�'"  �� This requires more explanation. E.g. does this involve the use of a microarray? (I infer this from the use of “re-array” in the second step, but otherwise I have no idea what would be involved). What is the output of this process? A list of antigen-antibody complexes? If so, does it include concentrations for each complex, or not? Is there a set of candidate antigen-antibody complexes that is tested for? If so, how many are there, and what determines this list. How are antigen-antibody complexes identified? Is there an established, unique name for each, or not? Is this first step an entirely physical experiment, or is there also software involved? Etc.


�Commercial method to run the experiment


�In this first step there is only one question, that will be answered: What are the antigens expressed by nephroblastoma that induce an antibody reaction. This is just to know what are the antigens, that will be used in the following experiments to search for antibodies in the serum of a patient with nephroblastoma. So, there will be a set of  tumor associated antigens found during the first step. This is the reason why we pool 5 sera from different patients to search for antigens. Antigens are used from the cDNA expression library. This first step will define all those antigens that show reactivity against antibodies in the sera. The question in this step is just yes or no. For example the cDNA library contains 30.000 antigens, serum will be given to all these antigens. If an antibody is in the serum that reacts immunologically against a specific antigen, than this antigen will be put to the set of newly identified Wilms tumor antigens. The number of so found antigens may be up to 100. In the following experiments only antigens that are found by step one will be used for measuring the response of antibodies in the serum of a specific patient against these antigens. This response will be measured for each antigen found in step 1. As a result there will be a specific pattern of antibody responses against tumor associated antigens in each patient. This pattern might vary from patient to patient. For example Patient A may show reactivity against antigen 1, 3, 5, 8 and 10 patient B might show reactivity against antigen 2, 4, 5, 8, 9 12, 15 or whatever. It is also possible for all patients with a wilms tumor to ask how often will there be a reaction against antigen 1, how often against antigen b and so on. This is the question of frequency of reactivity of the different antigens in Wilms tumor patient. This can be compared to sera of healthy patients and to sera of patients with other cancres. This again will show a specific pattern for Wilsm tumor patients. What we suppose is that this individual pattern of "seroreactivity" will correlate with the different histological subtypes of nephroblstoma, will correlate with the gene expression profile that will be analysed in the tumour after surgery. By measuring this specific pattern at different timepoints during the treatment of a patient, this pattern might also correlate with the response to treatment or outcome. (I hope this explanation helps) 


�Qualitätssicherung


�H


�Hier stellt sich die Frage wie man es gewährleisten kann, daß die Daten so formatiert sind, das man sie vergleichen kann. Es müßte eine einheitliche Formatierung und Eingabeweise geben, da sonst die Daten wieder manuell eingegeben werden müßten. Eine andere Möglichkeit und wie ich finde die beste ist, wenn der behandelnde Arzt über die Pseudonymisierungsnummer aus dem Labor seinen Patienten wiederfinden klann und sie dierkt in ACGT eingeebn kann. Rückschlüsse möglich, da immer noch das einzige was "öffentlich ist,.die Pseodonymisierungsnummer istl.
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