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Microarray and Gene Expression Data society (MGED) is the main world wide organization 
working with development of microarray technology, standardization, quality control and data 
analysis of microarray data. Annually MGED organizes an international meeting gathering the most 
experienced researchers from the whole world. This year MGED11 took place in Riva Del Garda, 
Trention, Italy (1-4 September 2008). Approximately 200 people attended the conference. 
 
According to our project plan, and also taking into account the advise of the proposal reviewers 
EMERALD should team up with MGED, schedule meetings and promote the results of our work to 
the European microarray society. By participating on this meeting we were able to get in close 
contact with MGED by informing the organization about our project effort and establishing an 
official connection. 
 
The meeting covered seven different topics with keynote, plenary lectures, shorter talks selected 
from submitted abstracts and six workshops, where one of the workshops was organized by 
EMERALD (Wolfgang Huber). The title of the workshop was: EMERALD Workshop on Array 
Quality Assessment Methods. A summary of the workshop can be found below. 
 
In addition to the workshop presentations we presented the project and disseminated results by a 
poster (see attachment 1) where we specifically presented some results from WP1 focusing on 
quality metrics and the development of additional MGED ontology (people responsible: Wolfgang 
Huber, Audrey Kauffmann, Helen Parkinson and James Malone all EBI). We also distributed a 
leaflet describing the EMERALD project, including all contact information for EMERALD (see 
attachment 2). 
 
 

Array data quality assessment - where are we, what next? 
 
The workshop discussions were organised around four presentations (summarized below) whose 
content was discussed among the ca. 30 participants during and after each presentation, as well as in 
a summary session in the end. 
 
The motivating questions for the workshop were:  

 What do people want to do with quality metrics?  
 Different use cases imply different approaches to implementing and assessing quality 

metrics. How can we categorize them, and how can we reach consensus?  
 Are the current experimental practices good enough for that or how can they be improved?  
 Are the current data analytical approaches good enough?  
 What software works, what doesn't? What more do we need?  
 What is the role of large data repositories such as GEO or ArrayExpress? 

 
 
Presentation 1: Marc Salit (NIST) 
ERCC: You've got 100 spike in controls - what now? 
 
The External RNA Control Consortium (ERCC) has been developing a set of standard controls to 
be used in gene expression assays. These poly-adenylated controls are designed to mimic eukaryotic 



mRNAs, and are intended to be ‘spiked-in’ to a total RNA sample and carried through an assay. The 
ERCC has gone through 4 rounds of microarray testing on 5 different platforms to select a set of 
controls that perform reasonably well in most conditions. The presentation covered the ideas behind 
the testing protocols, the development of the library of controls as a formal reference material, and a 
model use scenario from the NIST's ultimate round of testing. This use scenario provided 
performance information on sensitivity, linearity, dynamic range, probe effect, and the ability to 
detect differential expression. 
 
  
Presentation 2: Matthew McCall (Johns Hopkins School of Public Health), joint work with R. 
Irizarry 
From a single CEL - quality metrics computed on individual arrays? 
 
Some of the most widely used preprocessing algorithms for Affymetrix gene chip depend on the 
joint behaviour of the data from multiple chips, typically a complete dataset. Methods that proceed 
chip by chip are typically inferior in terms of accuracy and precision, because they are unable to 
estimate (sequence-specific) probe effects. Similarly, one of the most useful array-level quality 
metrics for Affymetrix data, the NUSE, is computed from the joint behaviour of the data from 
multiple chips. However, for some applications it would be beneficial to be able to perform 
preprocessing and quality assessment on a chip-by-chip basis, without reference to a complete 
dataset. 
The presentation introduced the proposal of using a large database of chips to estimate probe effects 
beforehand, which allows performing single chip preprocessing and quality control. The authors 
have created such a database for the Affymetrix HGU133a platform and are currently using this to 
compare NUSE with their new single chip method GNUSE. Also, they applied different quality 
metrics to their database and observed a very strong lab effect. 
 
 
Presentation 3: Alvis Brazma (EMBL-EBI) 
Quality metrics and ArrayExpress 
 
How should microarray quality metrics be applied to data in public repositories? Dr. Brazma 
discussed how ArrayExpress deals (or rather not deals) with data quality issues in ArrayExpress 
now, and what their plans are for the future. He discussed what kind of quality metrics they need, 
how to apply them and what decisions to make. Finally, he discussed how will this change with the 
next generation sequencing based functional genomics data. 
 
 
Presentation 4: Wolfgang Huber (EMBL-EBI) 
Which way is up? 
 
The need for quality metrics is uncontroversial. However, their choice, interpretation and 
application raises questions. Dr. Huber reviewed what manufacturing and industry engineers 
understand under the term “quality” and how this applies to the fields of microarrays and 
microarray datasets. He gave use-cases for quality metrics, categorized existing quality metrics 
approaches according to the type of information that they provide, and discussed their applications 
and limitations. In particular, he discussed the visualisation plots and quantities computed by the 
Bioconductor package arrayQualityMetrics (whose development is funded by Emerald), and 
reported on progress in the automation of the detection of 'bad' (i) arrays and (ii) experiments. He 
presented an example from a large, systematic survey of the datasets in ArrayExpress, where the 
omission of an array that was detected to be of doubtful quality by this approach indeed led to 
improved power for the detection of differentially expressed genes from the dataset. 



Attachment 1. Poster presented at MGED11. 

 



Attachment 2. EMERALD leaflet distributed at MGED11. 
 

 

 


