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Presentation OQutline

“The what, why and how pertaining to
a standard for microarray information and data”

» Microarray Gene Expression experiment and data specifications
* Microarray data exchange ideology

« NIEHS Microarray Group and other information and data exchange
methods



“What is the standard for microarray information and data ?”



MIAME

Minimal Information About a Microarray Experiment

A detailed specification of the minimal information
needed to be captured and tracked in order to unify the
annotation of a microarray experiment

Since 1999 the specification of MIAME has be crafted and
refined by a Microarray Gene Expression Database (MGED)
working group of international scientists under the leadership of
Alvis Brazma, team leader of the Microarray Informatics Group at
the European Bioinformatics Institute  hitp://www.mged.org

The MIAME specification was widely accepted as a standard by
conference attendees at the MGED3 meeting, Stanford
University, March 28, 2001.
MIAME 1.1 Draft 6
http:// www.mged.org/Workgroups/MIAME/miame 1.1.html



MIAME Components

Experimental Hybridizations

*Submitter information *Hybridization protocol and parameters
*Experimental parameters *Washing, and blocking details

*Array Platform used *Digitized raw image file

*Experiment series details *Scanning specifications

*Description of array *Image analysis and quantification
*Description of element *Complete image analysis output
*Description of element properties — DNA sequence *Replicate information

*Biological sample source and treatment *Normalization strategy and algorithm
*Sample preparation *Control array elements




NIEHS Microarray Group Database Compliance

Experimental
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v
MIAME Compliance

Hybridizations

v'Submitter information

v'Experimental parameters

v'Array Platform used

v'Experiment series details

v'Description of array

v'Description of element

v'Description of element properties — DNA sequence

v'Biological sample source and treatment

v'Sample preparation*

v'Hybridization protocol and parameters*
v"Washing, and blocking details*
v'Digitized raw image file

v'Scanning specifications*

v'Image analysis and quantification
v'Complete image analysis output
v'Replicate information

v'"Normalization strategy and algorithm

v'Control array elements

*More detail can be stored in the MAPS/ArrayDB database




“Why the standard for microarray information and data ?”



Latest Breaking News!

4th MGED Programming Jamboree 2911072002

The 4th MGED programming jamboree will take place between Ob/122002
and 1012722002 at the Stanford campus. For more details, check here.

First MGED Sponsor 2811072002

labion becomes the first official sponsaor of MGED.

MIAME Checklist Endorsement 141072002

bajor scientific journals {including Cell, The Lancet, Mature and =cience)
endarse MIAME guidelines for publishing microarray gene expression data.

MAGE-ML Faper Published 141102002

A paper by P.Spellman et al, "Design and implementation of microarray
gene expression markup language (MAGE-ML)" has been published in
senarme Biology (issue 9), documenting the results of the collabaorative
effort to establish a standard for gene expression data exchange; see here.




The goal of MIAME is to outline the minimum
information required to interpret unambiguously and
potentially reproduce and verify an microarray based
gene expression monitoring experiment
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Public Gene Expression Databases

The GeneX project consists of 4 parts:

TOp le\el StI‘UCtUIe Of AIT ayEpr’eSS database Curation Tool (Java-based) - to get the user's data

...............................

External links

Publication

(e.g. , PubMedCentral)

into the database.

Database - currently GeneX is being run on the
Open Source PostgreSQL database system.

XML Data Exchange Protocol - (NCGR's is called
GeneXML

Query and Analytical Routines - to search for and

analyze data from the database
http://www.ncgr.org/genex/
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Warehouses filter, oligoarrays, microarray, or SAGE data from
dose-response, time course, repeated, and parallel platform analyses

http://www.ncbi.nlm.nih.gov/geo/



€

ow to comply or support the standard for microarray information and data ?”



MAGE-ML

MicroArray Gene Expression — Markup Language

An Extensible Markup Language with tags to wrap
microarray gene expression information and data for
improved human comprehension and interpretation in
web environments and/or database system

Since 1999 the specification of MAGE-ML has be crafted and refined by
a Microarray Gene Expression Database (MGED) working group of
international scientists under the leadership of Paul Spellman, Scientist
at the University of California at Berkeley

The MAGE-OM was accepted as an object by the Object
Management Group in February, 2001

OMG is an open membership, not-for-profit consortium that produces
and maintains computer industry specifications for interoperable
enterprise applications.



XML Technology Syntax

» Tag: String of text determining the opening or closing component of an element

 Attribute: Name and value in an element’s opening tag

* Element: The complete object defined by open and closed tags, attributes, and sub-elements
<?xml version =*1.0"?>

<investigator>
<project>
<experiment>Rat 99-01864</experiment>
<agent>Wyeth</agent>
</project>

<name>
<firstname>Hisham</firstname>
<lastname>Hamadeh</lastname>

</name>

<address type =“work”>
<street>NIEHS 111 Alexander Drive</street>
<city>RTP</city>
<state>NC</state>

</address>

<comments>Interest in Rat Peroxisome Proliferators</comments>

</investigator>



MAGE-ML Quantitation_Type Package

<IDOCTYPE MAGE-ML {\view Source for full doctvpe. .. )=
- =MAGE-ML identifier="Protocol_test"
- <QuantitationType_package=
- <QuantitationType_assnlist>
- «<MeasuredSignal identifier="Intensity" name="Affymetrix Intensity" isBackground="false">
- «£5cale_assn=
=0OntologyEntry category="MGED:Scale" value="Linear" />
</Scale_assnz
- <DataType_assnz
=OntologyEntry category="MGED:DataType" value="float" /=
</DataType_assnx=
</MeasuredSignal=
- «MeasuredSignal identiflier="CH1I" name="Cy3 Foreground" isBackground="false">
- =Channel_assnrefs=
=Channel_ref identifier="CH1" /=
</Channel_assnrefs=
- «£5cale_assn=
=0OntologyEntry category="MGED:Scale" value="Linear" />
</Scale_assnz
- <DataType_assnz
=OntologyEntry category="MGED:DataType" value="float" /=
</DataType_assnx=
</MeasuredSignal=
- «MeasuredSignal identifler="CH1B" name="Cy3 Background" izBackground="true"=
- =Channel_assnrefs=
=Channel_ref identifier="CH1" /=
</Channel_assnrefs=
- «£5cale_assn=
=0OntologyEntry category="MGED:Scale" value="Linear" />
</Scale_assnz
- <DataType_assnz
=OntologyEntry category="MGED:DataType" value="float" /=
</DataType_assnx=
</MeasuredSignal=



MAGE-ML Packages

 Audit and Security — Controls users permissions to view data and annotation

* Description — Allows reference to third party annotation

* Measurement — Provides information on quantities (with a unit)

* BQS — Permits reference to an article, book or publication

» BioEvent — Allows representation of an event to produce a target

* Protocol — Describes lab procedures or analysis algorithms

* BioMaterial — Represents biological material and substances (cells, tissue, DNA, protein)

* BioSequence — Describes genes or sequences



MAGE-ML Packages, continued

* DesignElement — Tracks what is intended to be at each location on the array

 ArrayDesign — Describes the microarray printed and hybridized

 ArrayPackage — Details processes of creating arrays

* BioAssay — Represents physical and computational groupings of arrays and biomaterial
 QuantitationType — Defines quantitation for derivation of signal, error, statistics

» BioAssayData — Contains information and annotation of joining an array with
BioMaterial, image acquisition, and data extraction

* Experiment — Hierarchical grouping of BioAssays

» HigherLevelAnalysis — Describes results of higher order analysis on BioAssayData

MAGE-stk (software tool kit)
http://www.mged.org/Workgroups/MAGE/magestk.html



How do you generate MAGE-ML ?



Generating MAGE-ML

Route taken by Microarray Centers and Groups with adequate Bioinformatics Support
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Export of data in microarray XML formats (GEML and MAGE-ML)

ExP is currently used by the NMG and in limited beta testing.
An application note, research paper, documentation and technology transfer supporting material
are being put together for open distribution



Role of ExP in the NMC
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MIAME Software

Route taken by a PI or small lab with little bioinformatics support

o MIANMERDIEsS - a MIAME annotation tool under development at the EBI.

o ene Traffic - a microarray data management and analysis software developed
at 1ohion infarmatics.

o [psogen Cancer Profiler - A Bioinformatics system compaosed of Discovery
software tools and of ELOGE database, utilised to identify transcriptional
signatures belonging to each cancer type. This system ensures the management
of gene expression measurement, traceability in a GLFP environment”.

« BASE [EicArmay Software Environment) - "a web-based open source
MIAME-supportive microarray DB and analysis platform.”

o GeneData Expressionist™ - “is a computational system that efficiently
processes gene expression data generated by high-throughput microarray
technologies. In support of MIAME Expressionist provides extensive reporting
capabilities for data pre-processing, quality contral and statistical analysis. The
system is fully extendable to encompass all areas of MIAME".

http://www.mged.org/Workgroups/MIAME/miame software.html



_I'I;IAM Express

M lAMExpress Login

FlAME=press Help
Contact Curstion Team

Login: test

7 Select type of submission

Protocol submission

Array design submission

Experiment submission

Browse existing array designs




MIAMExpress

MIAME=press Login

MIAME=press Help
Contact Curation Team

Login: test

Experimental Design:

2 1Dx

2 Experiment type:

Time course
Dose response
Effect of gene knock-out

? Experimental factors:

Age -
Compound

Disease state

Cell line

Celltype

Dewvelopmental stage =]

2 Experiment description:

Marmal ws. diseased comparison  |=
Treated ws. untreated camparison

Effect of gene knock-nitransgenics) =] ather, please specify:

If other, please specify:




What'’s the bottom-line to adhering to the microarray Standard ???



You can be either MIAME:

e Compliant — follow the MIAME and MAGE-ML
specifications to the utmost

 Supportive — Capture the vital information and data about the
microarray experiment

* Suggestive — Do what you can without compromising the data!
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