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Medial tunica degeneration of the ascending aortic
wall is associated with specific microRNA changes

in bicuspid aortic valve disease
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Abstract, Ascending sortic diameter is nol an accurate
parameter for surgical indication in patients with bicuspid
aortic valve (BAV). Thus, the present study aimed to identify
specific microRNAs (miRNAs/miRs) and their expression
levels in aortic wall ancurysm associated with BAV according
10 severity of medial degeneration and to elucidate the associa-
tion between the tissue expression levels of the miRNAs with
their expression in plasma. Aortic wall and blood specimens
were obtained from 38 patients: 12 controls and 26 patients
with BAV with ascending aortic ancurysm. Of the patients
with BAV, 19 had cusp fusions of right and left, 5 of right and
non-coronary, and 2 of left and non-coronary. Two groups of
patients were identified according to the grade of medial degen-
eration (MD): Low-grade D group (LGMD) and high-grade
MD group (HGMD). Expression level of miR-122, miR-130,
miR-718 and miR-486 were validated by reverse transcrip-
tion-quantitative PCR in plasma and tissue samples. MD grade
was found to be independent from the BAV phenotype. The
HGD group showed increased expression levels of MMP-9
and MMP-2, and an increase in the number of apoptotic cells.
Tissue expression levels of miR-718 and miR-122 were lower
in the LGMD and HGD groups compared with expression in
the control group; the HGD group showed increased levels of
miR-486. Plasma expression levels of miR-122 were decreased
in the LGMD and HGD groups, and miR-718 was only reduced
in the HGD group. On the contrary, expression of miR-486 was
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increased in the LGMD and HGD groups. The data suggested
that miR-486 may be considered as a non-invasive biomarker
of aortic wall degeneration. Dysregulation of this putative
biomarker may be associated with high risk of dissection and
rupture in patients with BAV.

Introduction

Bicuspid sortic valve discase (BAV) represents the most
common congenital heart defect. BAV is generally consid-
ered to affect 0.5 to 1.4% of the population, with a male
prevalence based on autopsy studies and small echocardio-
graphic studies (1-3). BAV is 2 complex and heterogencous
disease accounting for more premature deaths than all other
congenital heart diseases combined (4). The mechanism of
the disease process is still unclear, and a number of ques-
tions remain unanswered. BAV can occur as a component of
genetic syndromes. For example, 30% of women with Turner
syndrome also have BAV (5). On the other hand, evidence
of familial clustering of BAV suggests that familial inherited
BAV aligns with autosomal dominant transmission with
reduced penetrance (6). Analysis of particular pedigrees, posi-
tional cloning approach, and genetic analysis have proven to
be crucial to the discovery of multiple genetic loci associated
with familial BAV, including the involvement of the Notchl
and GATA binding protein 5 (7.8) Different phenotypes
of BAV have been identified according to cusp fusion (9):
i) Phenotype I, right-left (R-L) coronary cusp fusion, which
is associated with coarctation of the aorta, aortic stenosis
and increased aortic wall shear stress; 11) phenotype 11,
right-non-coronary (R-NC) cusp fusion, associated with cusp
pathology, aortic stenosis and regurgitation, aortic aneurysm,
larger aortic arch dimensions and myxomatous mitral valve
disease; and i1i) phenotype 111, left-non-coronary (L-NC)
cusp fusion, which is rare.

The most common abnormality in adults with BAV
is enlargement of the thoracic aorta (10) and this varies
according to the pattern of cusp fusion, with faster rates of
L-R compared with the R-NC morphology.



