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· Helen Parkinson, Tim Rayner, Eleanor Williams  (version1.1, 21/01/2008) ArrayExpress Production Team

MAGETAB at ArrayExpress

The ArrayExpress (AE) database is a public curated repository of gene expression and other array data, such as comparative genome hybridization data and Chip-on-chip data. Currently the database holds approximately 109,000 hybridizations, from over 3700 separate studies (experiments) related to over 200 different species.  ArrayExpress uses MAGETAB as a submission and download format. 

You will learn about:

· Submitting data to ArrayExpress using MAGETABULATOR 

· MAGETAB format

· Downloading data from the ArrayExpress interface in MAGETAB format

Contents:

1 MAGETAB format, creation and validation

2 Creating and completing a template

3 Downloading data in MAGETAB format

1 
MAGETAB format, creation and validation

MAGETAB is a tab-delimited format which can be used to represent microarray data.  ArrayExpress acquires data in MAGETAB format. Three different sheets represent an experiment and a related ArrayDesign in MAGETAB. These files refer to each other and together represent the complete experiment

	IDF
	Investigation Design File
	Used to give an overview of the experiment, including the experimental variables (factors) used, protocols, quality control strategy, publication information and contact details

	SDRF
	Sample Data Relationship File
	Table in which each hybridization channel is represented by a row, and columns represent the steps of the experiment. In contrast to the similarTab2MAGE format, the ordering of these columns is important, and reads left-to-right in chronological order

	ADF
	Array Design File
	The ADF file provides the array-level annotation for the experiment, relating the row-level identifiers in the data files to biological sequence annotation. Array designs are deposited in ArrayExpress as separate submissions from the experimental data, and in the case of commercial arrays may not need to be submitted to ArrayExpress at all


In this practical we examine the content of the IDF and SDRF files only and we’ll make a template for submission of these file types and related data files. Array Design Files are usually available for common arrays and here we will use an Affymetrix example and an example experiment is provided for you if you don’t have your own.
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· Go to the MAGETAB submission tool:

http://www.ebi.ac.uk/cgi-bin/microarray/magetab.cgi
· The demonstrator will distribute usernames for participants, click ‘New Submitter’ to create an account for this practical ONLY.

· Click ‘Experiment List’,  then ‘Create new’
· Select the values that describe your experiment, these are guidelines based on previous submissions and you can add your own annotations necessary to describe the experiment on the generated sheet; it will be curated and checked by a biologist to ensure that these are meaningful

· The experiment provided is a published simple example: 

Neve, RM et al, Cancer Cell, A collection of breast cancer cell lines for the study of functionally distinct cancer subtypes. Cancer Cell, 10, 6, December 2006, Pages 515-527
http://www.ebi.ac.uk/~parkinso/MAGETAB_tutorial/ neve_cancer_cell_article.pdf
· Select the annotations that you think represents this experiment (Hint1)

· ‘Save’, ‘generate template’ and download to the desk top, open in Excel. A pre-generated template is available. The template has instructions where # appears, and columns for annotation you specified.  Sample values are populated at the head of some columns, you can fill these down if they are consistent e.g. species, or enter your own annotation where these are variable e.g. cell line. Column order is important; you can delete columns you don’t need. For example, there is no treatment protocol, so you can delete this.

· The array design used is Affymetrix  U133A  which has ArrayExpress accession A-AFFY-33.  This accession goes in the Array Design REF column.

· Data files, cel files, gpr files are uploaded in their native format, simply add the file names. Final Gene Expression Data Matrix format is specified in MAGETAB :
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· A completed template is available for this experiment, user supplied info is in bold.

· Once completed upload the template and create a tar or zip archive of the data files and upload this, you may need to log back in

 http://www.ebi.ac.uk/cgi-bin/microarray/magetab.cgi
· You’ll get an acknowledgment, we check sheets and data files automatically, assign a score and a curator looks at the biological information and will contact you if information is missing

· Logs are usually internal, but some are available for this practical http://www.ebi.ac.uk/~parkinso/MAGETAB_tutorial/logs/

3 
Downloading data in MAGETAB format

An experiment has been pre-selected that is a published version of the example from part 2.  You can use this or any of the other experiments in ArrayExpress to see how MAGETAB files are viewed in ArrayExpress

· Go to www.ebi.ac.uk/arrayexpress
· Query for ‘neve’ or ‘E-TABM-157’

· Click on Detailed sample annotations -> Tab-delimited spreadsheet link  

· The file returned is the MAGETAB SDRF  file for this experiment

· Q1. How is it different from what was submitted in Part 2?

· You can also see other MAGETAB related files for this experiment :

· IDF ftp://ftp.ebi.ac.uk/pub/databases/microarray/data/experiment/TABM/E-TABM-157/E-TABM-157.idf.txt
· ADF
 http://www.ebi.ac.uk/microarrayas/aer/lob?name=adss&id=302382080
Further Reading

1.   ArrayExpress Survey: http://www.ebi.ac.uk/~ewilliam/cgi-bin/ArrayExpressSurvey.pl
2. http://tab2mage.sourceforge.net/docs/magetab_docs.html - A complete description of the MAGETAB format 

3. http://www.mged.org/mage-tab/ - Link to the full specification for download (large)

4. http://www.biomedcentral.com/1471-2105/7/489 - Rayner et al. A simple spreadsheet-based, MIAME-supportive format for microarray data: MAGE-TAB

5. ArrayExpress submission FAQ - http://www.ebi.ac.uk/microarray/doc/help/faq.html
6. All code is available from http://tab2mage.sourceforge.net/ 

7. http://tab2mage.sourceforge.net/docs/magetab_subs.html#realexamples - real annotation examples in MAGETAB format for reference

Answers

Hint1: Annotation for template creation: 
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Q1 The SDRF is modified from the submitted file to add ontology references – these are added during submission, and also to provide links to ArrayExpress interface via Comments.These allow you to access data directly from the spreadsheet. The SDRF and the IDF have been split into two files, they are merged at the point of submission to avoid having to edit multiple spreadsheets,

Help and Support

· For MAGETAB and submissions enquires mail miamexpress@ebi.ac.uk for support from the ArrayExpress curation team. * Don’t do this during the practical, ask the demonstrators * 

· If you are interested in setting up a pipeline to ArrayExpress we can help you map your local database schema to MAGETAB, mail miamexpress@ebi.ac.uk with details.
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 This work is licensed under the Creative Commons Attribution-Share Alike 3.0 License. To view a copy of this license, visit http://creativecommons.org/licenses/by-sa/3.0/ or send a letter to Creative Commons, 543 Howard Street, 5th Floor, San Francisco, California, 94105, USA.
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