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1.
Introduction

Welcome to the GEDP. The site was developed to aid in the collection, exchange, and analysis of microarray data. This document will introduce you to the current release of the GEDP and provide an overview of the application’s functionality. 

The GEDP adheres to the Minimum Information About a Microarray Experiment (MIAME) specification and the Microarray Gene Expression Object Model (MAGE-OM), thereby fostering data exchange via industry standards. The GEDP currently supports several NCI research initiatives including: the NCI Director’s Challenge, Specialized Programs of Research Excellence (SPORES) and Mouse Models of Human Cancer Consortium (MMHCC). Datasets and open source tools are publicly available.

You can go to http://caArray.nci.nih.gov/devdoc to get more information about GEDP object and data models and Java API. Online help is also available throughout the application by clicking on the [image: image2.png]


 icon. In addition, you may contact the NCICB Application Support Group at ncicb@pop.nci.nih.gov or 301-451-4384.

2.
Accessing GEDP

To access GEDP, open a browser and enter http://gedp.nci.nih.gov into the address bar. The welcome page will appear as shown in Figure 1.
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Figure 1: GEDP Welcome Page.
The welcome page provides access to the three main sections of GEDP: search experiments, submit experiments, and analysis tool suite. 

3.
Search Experiments

The search function allows the user to search the database for experiments by any combination of experiment ID, investigator’s name, tissue name, sample type, or species (Figure 2). Enter the search criteria into the field(s) of the form and click the Search icon. If the search does not return any results, try another search with less restrictive search criteria. To return all microarray experiments in the database, leave the Experiment ID and Tissue Name fields empty, select All Microarray in a drop-down list, and click the Search icon. 
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Figure 2: Basic Search Form.

If you want to use a tissue name as search criteria, you will first need to select species: human, mouse, rat, Drosophila, yeast, other. Click on the Submit icon and you will be connected to the EVS tissue browser. Type in a tissue name e.g. breast, and click on search, or browse a data tree to find a tissue of interest. (Figure 3). 
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Figure 3: EVS Tissue Browser.

The results of the search are returned in the Search Results page (Figure 4), which shows limited information about the experiment(s) retrieved. To view an experiment in more detail, click the View button next to the experiment ID number.
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Figure 4: Search Results Page.

3.1. Detailed Experiment Information

Figure 5 shows an example of the Detailed Experiment Information page. If the experiment has multiple species, tissues, or cell lines, the list of values will be enclosed in the “[ ]” corresponding to the field.
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Figure 5: Detailed Experiment Information Page.

3.2.  
Download data files

Data files can be downloaded from the Detailed Experiment Information page by selecting the Download Data Files radio button and pressing the Submit button. A page will present the user with one or more icons that represent files available for download. For example, for an Affymetrix experiment, there may be icons to download the .txt files, .cel files, and .dat files. For GenePix experiments, an icon to download the .gal and .gpr file (s) will be available. There will be an icon to download the MAGEML document generated upon experiment submission. You will also be able download the sample information file (sample.txt) submitted for all the experiments.

4. Submit Experiments 

The application was designed to make the submission process as easy as possible while capturing the rich set of annotations specified by the MIAME standard. The GEDP supports the submission of Affymetrix (MAS4, MAS5, Ann Arbor Suite) and spotted array (GenePix, UCSF SPOT) experiments. You will be able to submit any unsupported files by selecting the category “other.”  “Other” files will be available for download only. See Table 1 for more detailed information about the files required for data submission with different platforms. 

You will need to have a user account to submit experiments. You can create one at http://gedp.nci.nih.gov.

Table 1: Experiment Submission: Required and Optional files.

You can submit any unsupported files by assigning them to the “other” category during data submission.

	Platform
	File Name
	File Extension
	Status

	Affymetrix Chips
	 
	 
	

	MAS4, MAS5, Ann Arbor
	Cell Intensity File
	*.cel
	required 

	 
	Data File
	*.txt
	optional

	 
	Report File
	*.rpt
	optional

	 
	Image Data File
	*.dat
	optional

	 
	Chip File
	*.chp
	optional

	 
	Sample Info File
	sample.txt
	required

	Spotted Arrays
	 
	 
	

	GenePix 3.0
	GenePix Array List File
	*.gal
	required

	 
	GenePix Results File
	*.gpr
	required

	 
	Sample Info File
	sample.txt
	required

	 
	 
	 
	

	UCSF SPOT
	Chip Clone File
	spotclone.txt
	required

	 
	Summarized Result File
	sproc.txt
	required

	 
	Numeric Raw Data File
	spot.txt
	required

	 
	Spot File
	*.spt
	optional

	 
	BAC Clone File
	clonepos.txt
	optional

	 
	Raw Image Data File
	*.tif
	optional

	 
	Sample Info File
	sample.txt
	required

	 
	 
	 
	

	Other
	Any file
	*.*
	optional


The general flow of the data submission process is shown below:
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4.1 Sample Specific Information

You will provide the sample specific information for all the arrays by entering information into an Excel spreadsheet template, and saving the spreadsheet as a tab-delimited sample.txt file to create the sample information file. We recommend that you prepare your sample information file before you start the submission process

To download the Excel spreadsheet template for the batch upload, click on the link Click here for Sample Specific Information Template on GEDP home page. A different sample-specific spreadsheet template is provided depending upon the species (human, rodent and other). See Figure 6 for an example.

Fill in annotation information for each hybridization (array). Importantly, the “File Name” field in the template is the processed data file name plus the file extension. For Affymetrix files, you will need to list all your cel-files and txt-files (if you are submitting txt-files) in the sample information form, e.g. myfilename.cel, myfilename.txt.  Other Affymetrix files (*.rpt, *.dat, *.chip) do not need to be included in the sample form.  For GenePix experiments, the file names should be in the form myfilename.gpr, and for the UCSF SPOT myfilenameSproc.txt,  myfilenameSpot.txt.

Please fill in as much sample information as possible. If you don’t have all the information requested in the form, or if some of the information does not apply to your experiment, you can leave those columns empty.
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Figure 6: Sample Information Template for Affymetrix Files (human).

4.2. General Experiment Information

Once you have successfully logged in, you can click on the Submit Experiments icon or navigation tab to submit an experiment. The first page in the submission process collects general experiment information. All fields on this page are required (Figure 7). 
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Figure 7: General Experiment Information form.

4.3 File Upload

The File Upload Applet appears as shown in Figure 8. There are three different file categories for data upload:

1.
Sample: Your sample.txt file that includes sample specific information for all your files (file name, sample name, dye information, tissue name etc.) See Section 4.1 for instructions how to prepare your sample information.

2. Experiment Data: The supported data file formats are Affymetrix MAS4 and MAS5, Ann Arbor Suite, GenePix 3.0 and UCSF SPOT.

3. Other: You may submit unsupported data files – such as ScanAlyze, or files providing additional information – such as data analysis results or clinical information. These files should be designated as “Other” and will be available for download only.
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Figure 8: File Upload Applet.

If you selected the Affymetrix platform in the General Experiment Information Form, the applet will look for Affymetrix file extensions (cel, txt, rpt, dat, chp). If you selected Gene Pix, the applet will look for GenePix file extensions (gpr, gal). 

The files you select for download will be viewable in the box underneath the “Add Files to Upload” button (see Figure 8). The file type – sample, experiment data, or other – will be displayed in parentheses after each file, allowing you to check your submission for correctness and completeness.

Note: Please double-check that your sample.txt file has been correctly categorized in parentheses as “Sample.txt.” If not, you will need to reassign it by clicking on the file name and then clicking on the “Sample.txt” button on the right side. 

After verifying that you’ve selected the correct files for upload, click on the “Upload Files” button. You can watch the progress of your upload on the progress bar. You may also view it through the Java console, which you can display by clicking on the coffee cup icon in your Windows task bar at the bottom of your monitor screen. 

4.4 Add or Modify Experiment Information and Submit 

After the file upload is complete, you will be able to revise experiment information and add additional information specified in MIAME standard. This includes information about hardware, software, protocols and publications (Figure 9). Filling in these forms is strongly recommended but not enforced. Click on Submit Experiment icon when you have completed filling in the experiment information forms.
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Figure 9: Add or Modify Experiment Information page.

4.5 Submission Completion

The following page will appear upon completion of the experiment submission process (Figure 10):
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Figure 10: Your Experiment Submission is Complete Page.

It typically takes at least 30 minutes for all of the data to be saved to the system and for the MAGEML document to be generated. After this process is complete, you will be able to search the experiment. Click on the Search Experiments tab to view the results of your submission.

CaArray Data Analysis Tools

1. XpressionWay 

XpressionWay, a pathway visualization tool, allows you to analyze microarray and SAGE data in the context of molecular pathways. The pathways are provided courtesy of BioCarta (www.biocarta.com) and the information is updated approximately every three months. 

XpressionWay can be used for both Affymetrix and GenePix data formats as well as SAGE libraries. Affymetrix txt and rpt files are required when using the pathway visualization tool. See Appendix 1 for instructions how to prepare these files using Affymetrix MAS5 software. If you do not submit txt and rpt files with the experiment, NCICB will process your cel files with Affymetrix MAS5 software as described in Appendix 1.

To use Xpression Way, click on the Retrieve and Analyze Data Sets with Array Design radio button on the Detailed Experiment Information page and click on the Submit button (Figure 5).

Choose the arrays you are interested in analyzing by selecting the appropriate check boxes (Figure 11) on the Select Arrays for Analysis Data Set page. You must select at least two arrays. Click the Next icon.
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Figure 11: Select Arrays for Analysis Page.

Select and input preprocessing options on the Data Set Preprocessing Options page (Figure 12). The raw intensity data from cDNA arrays is filtered by an intensity threshold and/or flags, depending upon user-specifications. The ratios are then computed and rescaled for the mean or median for all of the available genes or user-selected genes to be 1. The Affymetrix average difference data is filtered based on the absolute call as user specified. The mean or median of each array is then scaled to a user-specified target intensity. A small percentage of extreme values (as specified by trim) are excluded when calculating means for scaling. The resulting values under a user specified threshold are then adjusted to the threshold or categorized as missing values for future analysis. Click the Next icon.
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Figure 12: Data Set Preprocessing Options Page.
Choose the array(s) for each group by selecting the appropriate radio buttons on the Select Samples/Arrays for Comparison page (Figure 13). For a one-to-one comparison, select one array for each group. For a group-to-group comparison, select at least two arrays for each group. Click the Next icon.
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Figure 13: Select Samples/Arrays for Comparison page.

XpressionWay will generate a page that displays the pathways represented in the array you selected (Figure 14). 
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Figure 14: XpressionWay displays the pathways that are represented in the array.

Click on a pathway name (i.e., ATK Signaling Pathway) to view the corresponding pathway diagram. The pathway will be displayed as a Scalable Vector Graphics (SVG) diagram. SVG is a language for describing two-dimensional vector and mixed vector/raster graphics in XML. First-time users will be prompted to download the Adobe SVG Viewer 3.0, which is available on Adobe’s Web site (http://www.adobe.com/svg/viewer/install/main.html) free of charge.

Annotation information for the genes can be retrieved by clicking the gene name in the pathway diagram. Click the Genes On Chip icon to display the genes that are present in this specific chip (Figure 15). The color pink (pink) is used for genes on the chip. Click the Expression +/- icon to show the genes that have two-fold changes in the comparison. The color red (red) is used for genes that are up regulated more than two-fold, and the color blue (blue) for the genes down regulated more than two-fold. Genes shown in green (green) represent genes with multiple features on the chip with inconsistent results. Click the Reset icon to reset the pathway diagram. 
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Figure 15: The AKT signaling pathway diagram shows up-regulated genes in red, and down-regulated genes in blue. 

Click the Pathway Summary Report icon to view an expression analysis result for this pathway. The report displays a summary of expression of genes in the selected pathway (Figure 16). For cDNA microarrays, the expression levels are represented by ratios and graphically by a color scheme based on log2-ratios. For Affymetrix arrays, the expression signals are displayed. The colors are based on the number of standard deviation from the overall mean for that gene across all selected arrays in log2-scale. A two-sample t-test p-value is also displayed, to indicate the significance in difference between the two groups of samples. 
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Figure 16: Pathway Summary Report.

The resulting screen is shown in Figure 16. On this screen, you can click on the name of a gene target listed in the table to get detailed information about that gene (Figure 17).
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Figure 17: Gene Info Page.

2. Affymetrix cel-file lookup
You can view Affymetrix data at probe level and download NetCDF versions of cel files by using Affymetrix cel-file lookup application. You can access the tool from the caArray analysis tools page (Figure 18), or by clicking View Cell File Data on detailed experiment information page (Figure 19). 
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Figure 18: caArray Analysis Tools page.
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Figure 19: View Cel File Data

When you click on Affy Cel File Analysis Center on caArray tools page, you will get a list of all the Affymetrix experiments in the GEDP available for analysis (Figure 20). 
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Figure 20: Experiments available for analysis.

Select an experiment for analysis by clicking on the experiment ID. On the search page (Figure 21) type in the UniGene gene symbol(s) for the genes you are interested in, and click on Search Cel Files. When searching for several genes, separate the gene symbols with a comma, or a space. A list of all the cel-files associated with the experiment is shown in the lower part of the screen. You can download cel-files in binary format (netCDF: network Common Data Form) by clicking on the file name, or browse through all the data in a cel-file by clicking on Browse Data.  (Figure 21).
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Figure 21: Search Cel Files

The search results page shows the mean probe cell (feature) intensity values for your gene of interest, as well as the standard deviation for the mean intensity. You will also see the probe cell x and y coordinates in cell units, and the number of pixels included in the calculation. Probe cells with non-uniform intensity are marked as outliers; the outliers are automatically determined by Affymetrix MAS5 software. Masked outliers will be excluded from further analysis. You will get this information for all the cel-files submitted with the experiment. 
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Figure 22: Affymetrix Cel Search Results page.

Appendix 1

Preparation of *.txt and *.rpt files using Affymetrix MAS5 software:

Expression Analysis Settings:
Scaling: All probe sets (Target signal 500)

Normalization: user defined, 1

No probe mask

No base line

Parameters: Affymetrix default-settings

Generating the *.txt files: 
1. Perform an "absolute expression analysis" on the *.cel file, as opposed to "comparison expression analysis (use a baseline)". 

2. To generate the text file in the format that we are currently using: 

· Select "Analysis" from the pull down manual and click on "Options"; 

· Click on the "Metrics" tab in the option panel; 

· Check "Save All Metrics Results"; 

· Select "Save Each Analysis to a Separate File"; 

· Click "OK" to close the popup window. 

3. In the data window click on the "Metrics" tab to view the data in metrics format. Click "Save" to generate the *.txt data file.
Generating the *.rpt files:
Right click on a chip file and select report.

The file is saved automatically to the mapped folder.
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