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ArrayExpress Atlas for beginners 
 

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. The ArrayExpress 

Atlas uses ArrayExpress data and ontologies to present gene level queries and ranking of gene 

variability across experiments in the ArrayExpress data warehouse. This tutorial assumes that you 

have completed the ArrayExpress for Beginners tutorial   

You will learn about: 

• The ArrayExpress Atlas 

• How to query the  Atlas 

 

Contents: 

1 What is the ArrayExpress atlas and how to use it 

2 How to query the Atlas by genes 

3 How to query the Atlas by conditions 

 

1 What is the ArrayExpress Atlas and how to use it? 
 

The Atlas provides a way to integrate gene expression data from GEO and ArrayExpress and 

provide gene and condition queries for these data. The Atlas uses data from the ArrayExpress data 

warehouse which have been carefully re-annotated for comparability and have had their gene 

annotation updated using Uniprot or Ensembl. This means that we have added information such 

as GO terms, HGHC gene names and other functional information where available. We are 

building an ontology of experimental variables, called the EFO, and using it to structure the 

annotations for the data in the Atlas. This ontology is used to enhance Atlas queries. It can from 

the Ontology Look-Up service. The EFO is also a new resource and we welcome feedback, see 

http://www.ebi.ac.uk/microarray-srv/efo for details. 

 

For every experiment in the ArrayExpress warehouse the strength of differential expression of 

genes across conditions across experiments is calculated and meta analytical statistics across 

experiments are calculated. The resulting data are available via a new user interface (June 2008). 

The Atlas is currently a beta release and we welcome your comments and questions so we can 

improve it.   

2 How to query the ArrayExpress Atlas by Gene 
 

The Atlas can be queried with gene attributes or experimental conditions (or variables) and 

provides a ranked list of conditions and experiments in which they are tested. 
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To familiarise you with the query form, we will perform a simple search querying first for a gene 

1. Open http://www.ebi.ac.uk/microarray-as/atlas/ 

2. In the genes box type MAT1A – you can find out about this gene here from the Ensembl 

record  

3. Select the default up/down and choose Homo sapiens 

4. Leave the conditions box empty for now 

 

 

 

 

Fig. 1 The Atlas query interface 

 

 

 

 

 

Figure 2. Example of an Atlas query result  

 

The interface returns the list of all experiments (studies) in Atlas where the selected gene is up or 

down regulated in any of the conditions, in this case in human (Fig. 3). All the conditions are ordered 

by ‘relevance’, with the most relevant experiment on top. The ‘relevance rank’ is based on the 

correlation between experimental factors values and gene expression values and it is calculated  via a 

List of experiments 

Input query gene, HGNC 
name 

Query for 
conditions 

Choose a 
species 

Select a 
display option 

Significantly over-
expressed 

Significantly under- 
expressed 

Synonyms 
searched 

Search across all EBI 

Link to experiment  

Summary 

Link to expression 
profile for this gene 
for this experiment 
in Data warehouse 



 

 3

linear model in the Bioconductor package LIMMA [Smyth 2004]. For each condition, a short 

description, experimental factors and p-value are provided. Blue indicates relative under-expression 

and red indicates over-expression. 

 

Questions: 

1. What types of experiment is variable MAT1A expression detected in? 

2. What tissue(s) is MAT1A expressed in? 

3. What are the likely functions of MAT1A? 

4. What other genes share a similar expression profile with MAT1A in Experiment E-

AFMX-5 – click ‘more’  and do a similarity search  

5. If you query the Atlas for these genes are they expressed in the tissue types the same as for 

MAT1A? 

 

3. How to query the ArrayExpress Atlas by condition 
 

The condition box allows auto-complete and also queries using an ontology to get to child terms, 

e.g. breast cancer –is-a (kind of) cancer. Standard queries use string matching using Lucene 

technology.  

 

1. Query conditions with ‘cancer’  

 

 

Figure 3. Example of a condition query using ‘cancer’ 

 

 

2. What are the most common conditions retrieved by this query 

3. Try a tissue specific query for ‘liver’ – which genes are returned? 

4. For queries returning a lot of genes try the heat map view, click heat-map and ‘search’ 

Query has been expanded 

to all child terms present in 

ArrayExpress data 

annotated with EFO 



 

 4

5. How many genes are returned as over-expressed in human liver? 
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Links back to the ArrayExpress warehouse 

Number of experiments score, red is over-

expressed, blue is under expressed 


