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Minutes from EMERALD session at the 5th Annual Advances in Microarray 
Technology (AMT) conference in Stockholm 18th of May 2009 
 
 
 
Our EMERALD session was held prior to the AMT meeting (19-20 May 2009) 
(http://www.selectbiosciences.com/conferences/AMT2009/) together with other pre conference 
sessions. 
About 300 people worldwide attended the conference and about 25 attended the EMERALD 
workshop. The aim of the EMERALD workshop was to discuss and illustrate the importance of 
(microarray) data quality. Presentations highlighted the efforts on the implementation of quality 
metrics and standards to new high throughput array technologies. 
 
The specific agenda for the EMERALD session looked like this: 
Session chaired by: Joakim Lundeberg and Vidar Beisvåg 
 
13:30 - 14:00 Quality measures for epigenetic measurements and protein expression profiling. 

Jörg Hoheisel, Deutsches Krebsforschungszentrum, Germany 
14:00 - 14:30 Proximity ligation and other tools for standardized high-throughput analysis of 

biomolecules 
Ulf Landegren, University of Uppsala, Sweden 

14:30 - 15:00 Suspension bead arrays and challenges towards multiplexed plasma profiling 
Jochen Schwenk, KTH Royal Institute of Technology, Sweden 

15:00 - 15:30 Break 
15:30 - 16:00 Minimum Information about a high-throughput SeQuencing Experiment – 

MINSEQE 
Alvis Brazma, European Bioinformatics Institute, UK 

16:00 – 16.30 Quality Metrics and New Technologies 
Audrey Kauffmann, European Bioinformatics Institute, UK 

16:30 - 17:00 NIST SRM 2374: A Certified Reference Material Designed to Support Confidence 
in Gene Expression Measurements 

  Marc Salit, NIST, US 
 
 
Summary of the talks: 
 
First talk was held by Jörg Hoheisel from the Deutsches Krebsforschungszentrum, Germany, and 
the title was Quality measures for epigenetic measurements and protein expression profiling. 
Jörg started our by explaining the most recent advances in the different microarray technologies. 
This included regular gene expression microarrays and microRNA profiling. Jörg then went into 
details for epigenetic and protein expression profiling. Epigenetic profiling is currently available at 
several microarray platforms and which seem to work well. At the moment the main challenge 
with epigenetic profiling data seems to be the normalization. Today, epigenetic profiling has 
especially been used in cancer research. Further, Jörg talked about new development of protein 
expression arrays. This included the development they have done on transcription factor protein 
binding arrays based on self-complementary stem-loop arrangement and complex antibody 
arrays. For the transcription factor binding arrays, mismatch probes are included on the array, 
which is evaluated by a disassociation behavior due to temperature changes. For the antibody 
array, containing 825 different antibodies, Jörg went trough the quality control step included in 
their protocol. This included position marker proteins at the array, protein labeling by Cypro Rybu 
and Goat anti mouse (or rabbit) IgG labeling. For this kind of analysis kinetics and mass transport 
may be a problem and if plasma is used as a protein source, depletion or not may be an issue. 
 
Second talk was held by Ulf Landegren form the University of Uppsala, Sweden, and the title for 
his talk was EMERALD and New Diagnostics. Ulf started the talk by describing the need for a 



database with updated protocols. He then presented MolMeth (www.molmeth.org) an online 
database for protocols related to molecular biology, developed by his group. Ulf then switched to 
talk about multiplex molecular analysis (including standard microarray arrays, suspension 
microarrays, RealTime PCR microarrays and Next Generation sequencing). For all these 
methods improvement of probing methods are important. Ulf further talked about a new method 
they have developed for rewriting molecular information as a string of DNA. This method is based 
on proximity ligation assays, which shows a 100 fold greater sensitivity then regular Ellisa assays. 
The advantages of paired tag arrays was then explained, and compared to regular arrays this 
technology showed very high signal to background levels compared to regular hybridization. Ulf 
also mentioned the advantages of situ PLA methods for visualizing of proteins, modifications and 
interactions. 
 
The third talk was held by Jochen Schwenk from the KTH Royal Institute of Technology, Sweden. 
The tile of his talk was: Suspension bead arrays and challenges towards multiplexed plasma 
profiling. 
Antibody microarrays offer a powerful tool to screen for target proteins in complex samples and 
Jochen described an approach for systematic analysis of serum, based on antibodies and using 
color-coded beads for the creation of antibody arrays in suspension. This method, adapted from 
planar antibody arrays, offers a fast, flexible, and multiplexed procedure to screen larger numbers 
of serum samples, and no purification steps are required to remove excess labeling substance. 
The assay system detected proteins down to lower picomolar levels with dynamic ranges over 3 
orders of magnitude. The feasibility of this workflow was shown in a study with more than 200 
clinical serum samples tested for 20 serum proteins. 
 
The fourth talk was held by Alvis Brazma from European Bioinformatics Institute, UK and the title 
was Minimum Information about a high-throughput Sequencing Experiment – MINSEQE. 
Alvis talked about how MIAME (Minimal Information of Microarray Experiments) was developed 
and the reason for its success. He continued to explain how their experience with establishing 
MIAME was used during the development of MINSEQ, which is an equivalent to MIAME but 
related to high throughput sequencing technology in stead of microarray technology. The main 
factors involve recommendations for how description of the biomaterials, protocols and data 
should be reported in a structured order, related to the relatively new high throughput sequencing 
technologies available. Important issues are also how the data are possessed and what data that 
are stored in public repositories like Array Express. The first draft of MINSEQE was released in 
2008 at the MGED web page (http://www.mged.org/minseqe/) and these days a paper is in 
preparation, to inform the scientific community about this recommendations and this will hopefully 
be published early autumn 2009. 
 
The fifth speaker was Audrey Kauffmann from the European Bioinformatics Institute, UK and the 
title of the talk was Quality Metrics and New Technologies. 
Audrey presented the EMERALD Quality diagnostics program developed at EBI, that provides 
HTML reports with diagnostic plots for one and two color arrays. The report contains the 
evaluation of different categories of quality metrics to cover the identification of numerous types of 
problems, both per slides and between slides. The individual array quality, the existence of spatial 
effects, the reproducibility, the homogeneity between experiments and the biological signal to 
noise ratio are evaluated. A new feature for outlier detection was described. This useful function 
is now added to the newest version of the program. The program can be downloaded through this 
page: http://bioconductor.org/packages/2.1/bioc/html/arrayQualityMetrics.html. Audrey also 
mentioned that this software has been used on several “new” microarray platforms like exon 
arrays, miRNA, Chip-chip arrays, protein arrays, CGH arrays, SNP arrays and Mass spec data, in 
addition to the conventional expression arrays. 
 
 
The sixth and last speaker was Marc Salit from NIST, US and the title of his talk was NIST SRM 
2374: A Certified Reference Material Designed to Support Confidence in Gene Expression 
Measurements. 



Marc presented the work done by his group at the National Institute of Standards and Technology 
(NIST) and The External RNA Control Consortium (ERCC) who have been developing a set of 
standard controls (96) 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. They have gone through 5 rounds of microarray testing on 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. The library of clones will be 
commercial available during summer 2009 and mixes of RNA may be available a bit later. These 
external standards are also hypothesized to be important in evaluation of new technologies like 
high throughput sequencing analysis. 
 
 
 
 
Additional dissemination 
In addition to the workshop 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 the leaflet 
describing the EMERALD project, including all contact information for EMERALD (see attachment 
2). 
 



Attachment 1: EMERALD poster presented at 5th AMT Conference, 2009. 
 

 
 



Attachment 2: EMERALD leaflet distributed at AMT 2009. 
 
 

 


