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a b s t r a c t

Abdominal aortic aneurysm (AAA), defined as a dilatation of the aorta (43 cm) below the renal arteries,
has a complex etiology and it is associated with a risk of rupture. Surgical repair, open or endovascular,
is the only available treatment option. Genome-wide studies using microarrays with the purpose of
identifying mRNAs and microRNAs involved in the pathogenesis of AAA have been published recently.
They provided strong evidence that genes involved in immune and inflammatory pathways and a wide
range of other biological functions, such as calcium signaling, cell adhesion or regulation of apoptosis
differ in expression when comparing aortic tissue taken from AAA and non-aneurysmal controls.
MicroRNAs that control gene expression were also found to be up or down regulated providing a
potential mechanism for differences in mRNA levels in the AAA tissue. Future studies to confirm these
findings and to elucidate the molecular mechanisms of pathophysiology are needed to develop better
diagnostic tests, using biomarkers, and to identify new therapeutic targets for AAA.
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Introduction

Abdominal aortic aneurysm (AAA) is defined as a dilatation in
the infrarenal aorta with a diameter greater than 3 cm [1]. AAA is
four times more common in men than women and the prevalence
increases with age [2]. Smoking is the most important risk factor
for the development of AAA and people who continue to smoke
also have higher AAA growth rates [3]. Other risk factors include
family history of AAA and coronary artery disease [4]. Interest-
ingly, diabetes has a negative relationship with AAA which con-
trasts with its role in occlusive vascular disease and provided a
challenge to the traditional view of AAA as a manifestation of
atherosclerosis [5]. The options for a patient with an asymptomatic
AAA include observation with follow-up or a surgical treatment
using open surgical repair or endovascular stenting [1]. Medical
therapy may be helpful in patients with small- to medium-sized
aneurysms that are not surgically treated and should include:
cessation of smoking and antihypertensive treatment [1]. There is,
however, no medication proven to slow AAA progression [6]. It is,
therefore, important to study the mechanisms of AAA develop-
ment and progression to help design drugs to interfere with the
processes and develop medical treatment options [6,7].

AAA has a strong genetic component, although the pathobiol-
ogy of AAA is not well understood [1,6–12]. Genetic studies on
AAA have included candidate gene studies, DNA linkage studies
and genome-wide association studies [7–12]. Another approach to
study disease pathogenesis at the molecular level is to perform a
genome-wide mRNA expression analysis to identify genes actively
transcribed in AAA and non-aneurysmal infrarenal aortic tissue
and look for changes in mRNA levels introduced by the disease
[7–9,11,13]. In the current article we review and summarize the

results of the published genome-wide mRNA and microRNA
(miRNA) expression studies on AAA, discuss methodological con-
siderations and highlight future research opportunities.

Methodological considerations in genome-wide expression studies
in human AAA

To carry out large-scale gene expression studies, DNA micro-
arrays were developed in the 1990s. They allow the RNA products
of thousands of genes to be monitored simultaneously, revolutio-
nizing the way in which gene expression is now analyzed (Fig. 1).
The investigation starts with collecting samples in a way that
minimizes RNA degradation and trying to match cases and con-
trols for sex, age and ethnicity. It is also important to obtain the
control samples from the infrarenal region of aorta, since this is
the most common site of AAAs and regional variation in gene
expression along the length of the aorta has been reported [14].
Strict quality control steps are required to make sure the isolated
RNA is intact. cDNA is then synthesized from the RNA, labeled with
a fluorescent dye and used for hybridization against probes located
in the microarray [9]. After washing and scanning, the results are
analyzed. Special attention is required on statistical analysis to
correct for multiple testing. Finally, in silico analyses to classify the
genes found to be significantly different between cases and
controls are carried out. These analyses might include using Gene
Ontology (GO; http://www.geneontology.org/) [15] and Kyoto
Encyclopedia of Genes and Genomes (KEGG; http://www.genome.
jp/kegg/) [16] for categorizing the differentially expressed genes into
functional groups and biological pathways. Additional in silico
analysis includes a network analysis, such as Ingenuity Pathway
Analysis (IPA; Ingenuity Systems, Mountain View, Calif., USA;
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Fig. 1. Summary of microarray-based gene expression and follow-up studies in AAA. See text for details on the different steps.
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