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Abstract
Public microarray databases allow analysis of expression levels of candidate genes in
different contexts. However, finding relevant microarray data is complicated by the large
number of available studies. We have compiled a user-friendly, open access database of
mRNA microarray experiments relevant to allergic airway inflammation, the Allergic Airway
Inflammation Repository (AAIR, http://aair.cimed.ike.liu.se/). The aim is to allow allergy
researchers to determine the expression profile of their genes of interest in multiple clinical
data sets and several experimental systems quickly and intuitively. AAIR also provides quick
links to other relevant information such as experimental protocols, related literature, and
raw data files.

High-throughput data stored in public databases like the gene expression omnibus
(GEO, http://www.ncbi.nlm.nih.gov/geo/) and ArrayExpress
(http://www.ebi.ac.uk/arrayexpress) constitute formidable resources for researchers. Given
the explosion of high-throughput data generation over the last decade, these repositories
have grown exponentially in size. Currently, GEO contains more than 150,000 mRNA
microarray studies alone, as well as several other forms of high-throughput data. Because
scientific journals require that high throughput data from publications are stored in public
databases, these grow at very high rates (1). The relevance to allergy researchers lies in that
such databases can be used for a range of different in silico experiments. For example, to
find the expression levels of IL4 in experiments relevant to allergy, this gene and a given cell
type or experimental context can be searched for. This will generate a list of multiple
different experiments, which can be further explored to find the expression profiles of the
gene as well as information about experimental conditions and a reference to the
publication. It is also possible to identify co-expressed genes, which may help to identify
novel, functionally related candidate genes which can be subsequently linked to data in
other external databases such as Online Mendelian Inheritance in Man (OMIM) and
Medline. Advanced searches can also be made and combined with a large number of other
constantly developing databases, such as OMIM or Medline. It is, in fact, possible to perform
research solely based on datasets from different databases, to generate and test
hypotheses completely in silico (2, 3). These possibilities and developments suggest that
increased use of public high-throughput databases is a valuable complement to allergy
research. Ideally, such database searches should be part of the routine experimental design
and validation, similar to making a literature search. However, the scale and complexity of
many repositories often acts as a barrier to their use by basic researchers. For example,
finding relevant experiments among the 150,000 available datasets may involve making
multiple searches across different cell types, diseases or experimental conditions, as well as
individual assessments of the relevance of each study which can be both time-consuming
and technically challenging.
To make this valuable data more accessible to allergy researchers, we have
constructed an independent, open access database of allergy-relevant datasets from studies
related to allergic airway inflammation, with an intuitive, user-friendly interface: the Allergic
Airway Inflammation Repository (AAIR, http://aair.cimed.ike.liu.se/).
The database provides the user with information on the expression values of userdefined genes in a given study and under given experimental conditions, as well as statistical
components such as mean and median values, fold change, and p-values from comparisons
between the different experimental conditions in the selected studies. It can also provide a
list of the associated probes with a given gene, ranked by p-values of comparisons over
different experimental conditions, in order to easily determine under which experimental
conditions a given gene is differentially expressed.
The Allergic Airway Inflammation Repository includes a short introduction of its
content and how to use it, as well as links to 1) a list of selected datasets relevant to allergic

airway inflammation, 2) a large scale repository for comprehensive searches, 3) a database
that contains information about mRNA expression levels in different cell types and tissues,
as well as summary information about gene function (http://biogps.org).
The selected data sets include data from studies on allergic airway inflammation
induced by allergens as well as microbes. These studies have been performed on CD4 + and
CD8 + T cells, PBMC and epithelial cells from different levels of the respiratory tract (3-13).
The database also includes a study of monozygotic twins, discordant for seasonal allergic
rhinitis (14). Microarray data of RNA expression levels in different T cell subsets have also
been included (15).
The repository can be used either to 1) search for the expression levels of a gene of
interest in an individual study, or 2) obtain a summary table of fold change ratio over mean
expression levels in different study groups, together with p-values for the difference (Figure
1). Importantly, the database also provides a detailed description of the experimental
protocol used in each study and simple links to the articles related to each study and the
raw data for download.
For detailed information of our methods and statistical analyses, we refer to the
supplementary document 1: methods.
In summary, we have constructed a user-friendly microarray repository relevant to
allergic airway inflammation. We hope this will serve as a valuable complement to large
scale databases, and also increase the use of them.
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