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Background

= What causes aortic disease?'

» Hypertension, smoking, adrenergic substance use, and genetic disease are
known risk factors

» Aging is perhaps the most common risk factor

= Aging is driven by multiple established biologic hallmarks?
» Mitochondrial dysfunction and senescence are two well-known hallmarks

= Genetic aortopathies seem to have an early-aging
phenotype3-4
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Aged and Diseased Aortas are nghly Senescent4-5
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p16 and p21 are known markers of
senescence>

This study revealed higher expression in
aged wild-type mice (blue) and genetically
progeroid mice (red)?

Yousefzadeh MJ, Zhao J, Bukata C, et al. Tissue specificity of senescent cell accumulation
during physiologic and accelerated aging of mice. Aging Cell. 2020;19(3):e13094.
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« This study looked at p16 and p21
expression in human tricuspid aortic
valve (TAV) and bicuspid (BAV) aortas*

« Non-aneurysmal BAV aortas and all
aneurysmal aortas have higher p16
and p21 levels

* NA =no aneurysm; A = aneurysm

4. Balint B, Yin H, Nong Z, et al. Seno-destructive smooth muscle cells in the ascending aorta of

patients with bicuspid aortic valve disease. EBioMedicine. 2019;43:54-66.
doi:10.1016/j.ebiom.2019.04.060



Diseased Aortas have altered Mitochondrial Function®
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« Aortas with Marfan Syndrome have decreased respiratory capacity

* OCR = oxygen consumption rate
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Targeting mitochondrial function

= Mitochondrial-targeted peptides (MT) can improve age-related
mitochondrial dysfunction

= This has been shown to treat age-related organ dysfunction in
multiple tissues’-1°

» Heart, kidney, abdominal aorta
= Ameliorates senescence, as well’-10
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Methods: Aim1

Test the hypothesis that treatment with MT (mitochondrial targeted therapy)
improves mitochondrial dysfunction, senescence, and structural changes in
the aged mouse thoracic aorta (25-27 months old) compared to young
controls (5-7 months old)
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Methods: Aim2

Test the hypothesis that treatment with MT improves mitochondrial dysfunction,
senescence, and structural changes in the diseased mouse thoracic aorta.
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Methods: Aim 3

Test the hypothesis that treatment of primary human aortic smooth cell culture
from both aged and pathologic aortas with MT reduces mitochondrial dysfunction,
senescent cell burden, and a destructive extracellular matrix phenotype.
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Methods: Assays
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Aim 1 Results

Maximum Respiration, Naturally Aged Mice
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No significant difference, but data still being collected

OCR = oxygen consumption rate



Aim 1 Results

Aortic Size
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Ascending significantly larger in the aged, non-treated group

Data is still being collected



Next Steps

= Data collection ongoing in all aims
= Potential therapeutic effects of MT will need to be assessed

= Aim 1 and Aim 2-Angll arms to be complete by July 2024
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