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What Is Aortic Valve Disease 1 (AoVD1)?
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How does AoVD1 manifest?

Heart Murmur

Chest pain Arrhythmia

Short of breath



Transapical

Why did | pick AoVD1?

Transaortic

Transfemoral



NOTCH1 i1s associated with AoVD1
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The NOTCH Signaling Pathway
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NOTCH1 is a conserved transmembrane receptor
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Zebrafish can be used to study heart development

i«

Zebrafish



Zebrafish can be used to study heart development
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What Is the gap in knowledge?
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Which EGF-like calcium binding domains are key to aortic
valve formation and why?

i



What is my primary goal?

Determine how mutations in the EGF-like calcium
binding domains lead to aortic valve calcification

AIM 1 AlM 2 AlM 3

Identify and mutate Identify expression Identify protein changes
conserved amino acids in changes in response to in response to EGF-like
EGF-like mutations mutations

NOTCH1 iTRAQ Application
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Hypothesis 1. NOTCH1 EGF-like calcium binding domains conserved
In organisms with complex cardiovascular systems (hearts) are critical
for aortic valve development
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AIM 1: Determine which EGF-like calcium binding domains are
necessary for aortic valve calcification
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AIM 1: Determine which EGF-like calcium binding domains are
necessary for aortic valve calcification
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Hypothesis 2. Mutation of conserved NOTCH1 EGF-like calcium
binding domains leads to a shift from smooth muscle expression to
osteoblast expression
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AIM 2: Identify which EGF-like calcium binding domain is necessary
for proper smooth muscle expression
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AIM 2: Identify which EGF-like calcium binding domain is necessary
for proper smooth muscle expression
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Hypothesis 3. Mutation of conserved NOTCH1 EGF-like calcium
binding domains leads to a shift from smooth muscle proteins to
osteoblast proteins
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AIM 3: Determine which EGF-like calcium binding domain crucial for
smooth muscle protein expression

NOTCH1 ITRAQ Application
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Conclusions
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Loss in NOTCH1 signaling shifts transcription
programming from smooth muscle expression to
osteoblast expression

EGF-like like calcium binding domains are highly |
conserved in animals with complex cardiovascular
systems

NOTCH1 SILAC Application

CRISPR, RNA-seq, and iITRAQ can be utilized to isolate N
which domains are necessary for proper aortic valve
development =
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Future Goals

Interactions
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