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Commentary

The authors of this study investigated the pathogenesis of thoracic aortic aneurysms (TAAs) in 
patients with Marfan Syndrome (MFS). The prevailing hypothesis attributes TAAs to the aberrant 
remodeling of the extracellular matrix, driven by matrix metalloproteinases (MMPs), which 
progressively degrade the vessel wall [1,2]. The extracellular MMP inducer (EMMPRIN) stimulates 
MMP production, suggesting that EMMPRIN may play a critical role in the pathogenesis of TAAs. 
EMMPRIN is present in both tissue and circulation, and its release is dependent on Membrane 
Type-1 matrix metalloproteinases (MT1-MMP) [3,4]. Elevated levels of both markers are observed in 
TAA tissues [5-7], and in various TAA pathologies, EMMPRIN is also elevated in circulation [8-13]. 
Conversely, decreased circulating EMMPRIN levels are noted in aortic ectasia among MFS patients 
[8], indicating that the pathological role of EMMPRIN requires further exploration.

To investigate this topic, the authors obtained MFS TAA tissue and plasma samples, along with 
control samples of healthy human plasma. Plasma and tissue markers were measured in all samples. 
Healthy aortic fibroblasts were cultured and modified to investigate MT1-MMP localization within 
the cell. Using these modified fibroblasts, the authors examined and measured the plasma and tissue 
markers, followed by comprehensive data analysis. The authors determined a paradoxical elevation of 
EMMPRIN in the tissue, but a reduction in the plasma of MFS TAA samples compared to controls. 
This finding contrasts with other TAA pathologies, where EMMPRIN levels are typically elevated 
in both tissue and plasma [8-13]. This result aligns with previous research indicating that elevated 
EMMPRIN levels in MFS TAA tissue have detrimental effects on TAA pathology [7]. Clinically, 
these findings suggest that plasma EMMPRIN level measurements could aid in assessing the severity 
of TAAs in MFS patients. Such measurements, when used alongside current imaging techniques, 
could inform surgical intervention decisions [14,15].

This study underscores the unique pathologies of different TAA etiologies, revealing a more 
complex disease process than previously understood. Therapeutics targeting EMMPRIN have been 
suggested as a potential means to mitigate disease progression [7], but further research is needed. A 
deeper understanding of MT1-MMP and EMMPRIN may lead to novel therapies for MFS TAA, 
but each TAA etiology requires individual investigation to develop targeted treatments. MT1-MMP’s 
expression across various tissue types suggests that its role is tissue and cell-type dependent [16]. This 
research explored how molecular function changes with cellular localization, emphasizing the need to 
comprehend the enzyme’s localization in aneurysm disease. The study demonstrated that MT1-MMP 
predominantly localizes on the cell surface in MFS TAA tissues, yet its internalization is necessary 
for EMMPRIN release into the plasma [17-19]. Given EMMPRIN’s tissue buildup’s degenerative 
properties and its likely role in MFS TAA pathogenesis [7], understanding this localization pathway 
is crucial.
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Understanding the localization pathway of MT1-MMP could 
lead to therapeutic interventions for MFS TAAs. As mentioned 
earlier, internalization of MT1-MMP is essential for EMMPRIN 
release [17-19], and controlling molecular localization within cells 
could influence function. In MFS TAA pathogenesis, managing 
MT1-MMP localization and thus tissue EMMPRIN levels could 
reduce aortic tissue degeneration. This study advances the knowledge 
of TAA in MFS patients, demonstrating that plasma EMMPRIN 
level measurements can assist in clinical decision-making for 
TAA management. The critical role of MT1-MMP localization in 
TAA pathogenesis in MFS patients is also highlighted, calling for 
further research into therapeutic techniques targeting this pathway. 
Recognizing the uniqueness of each TAA etiology is essential, 
as a single treatment is unlikely to be effective for all pathologies. 
Research into these distinct pathways and treatment possibilities 
would enhance clinical knowledge on TAA management. Overall, 
this study significantly enhances the understanding of EMMPRIN’s 
effects in MFS TAA and underscores the need for further research on 
the MT1-MMP localization pathway to identify potential treatment 
targets.
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