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ABSTRACT: Abdominal aortic aneurysms (AAA) are the thirteenth cause
of death in the United States. The etiology of the disease is yet largely un-
known, although several environmental risk factors (e.g., smoking) have
been identified and the search for finding genetic risk factors has been
initiated. The purpose of our study was to gain insight into the pathobiol-
ogy of AAA by determining which genes are expressed in the abdominal
aorta under either the diseased or normal states, thereby generating the
whole-genome-wide expression profiles for these conditions.
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We used two distinct microarray platforms to generate global gene expres-
sion profiles to analyze the transcriptome of both aneurysmal1−3 and non-
aneurysmal abdominal aorta. Aortic tissue samples were collected from pa-
tients from the following four groups: (a) male abdominal aortic aneurysm
(AAA) patients (n = 4); (b) male autopsy controls (n = 4); (c) female AAA
patients (n = 3); and (d) female autopsy controls (n = 3). Case and control
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groups were matched for age and ethnicity. RNA was isolated from abdominal
aortic tissues, labeled, and hybridized to two different whole genome microar-
ray platforms (Affymetrix and Illumina). The samples were run as pools (both
platforms) and also as individual samples (Illumina only). The results were
analyzed using the statistical program R (version 2.0; Bioconductor package),
GeneSpring (version 7.2), and BeadStudio (version 1.5.0.34). Cluster (version
3.0) was used for hierarchical clustering of genes with expression differences
between the cases and controls and visualized with TreeView (version 1.0.12).
The online database PANTHER was used to annotate the genes into ontological
categories.4

The number of unique genes shared between the Affymetrix and Illumina
platforms is 18,037, representing approximately 75% of the current estimate
for the number of genes in the human genome. Of the genes in this com-
mon set, 8,763 were concordant on both platforms and expressed in either
normal or aneurysmal tissue. Several gene ontological categories were signif-
icantly different from that expected by chance such as “protein metabolism
and modification” (overrepresented; P = 1.87 × 10−8), “cell communica-
tion” (underrepresented; P = 3.04 × 10−13), and “intracellular protein traffic”
(overrepresented; P = 9.05 × 10−10).

Differential gene expression was also examined using a fold difference
threshold set to four. It was necessary to use a fold difference measure due to
limited samples on the Affymetrix platform. A total of 468 unique genes, out of
the common gene set, met the criterion in both array platforms. Several of the
genes in this list have been reported previously as being possibly important in
AAA formation or growth such as MMP1,5 MMP9,6 and IL1B7 to name a few.
Analysis of the gene ontological categories of these differential genes showed
that the Biological Process category “immunity and defense” was extremely
overrepresented (P = 2.04 × 10−20) as was “cell communication” (P = 2.74 ×
10−12) and “cell structure and motility” (P = 9.77 × 10−8).

In conclusion, these data provide global expression profiles for normal and
aneurysmal abdominal aorta, and point to the importance of immune defense
and tissue remodeling in the course of aneurysmal disease. Knowing which
genes are actively transcribed in either normal or aneurysmal aorta is use-
ful in identifying plausible positional candidate genes for diseases of the
aorta. Thus, the insights provided by these data are valuable for future re-
search and will aid in the discovery of therapeutic targets for the treatment
of AAAs.
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