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Understanding variability in outcome for people with WS
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WSCR flanking genes impact phenotypic outcomes
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WSCR flanking genes impact phenotypic outcomes
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Elastin mediated vascular disease
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WS arises due to misalignment of flanking low copy number repeats
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Dosage of NCF1,the regulatory component of NADPH oxidase (NOX), is
associated with risk of hypertension and vascular stiffness in WS
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Altered anatomy produces turbulent (oscillatory) flow
and increased reactive oxygen species (ROS) in EIn*”

Real time
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Troia et al (Kozel lab), Function 2021



Nox1 mediates blood pressure change in E/In*” mice
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Decreased Nox dosage is associated with lower
blood pressure and decreased stiffness in EIn*-
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Looking for genetic modifiers associated with
severe outcomes
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Considerations for improving power for modifier studies
in small sample size
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Finding modifiers by putting our focus where it matters
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Approach:

Extreme phenotypes

Limit variants evaluated

Increased likelihood of pathogenicity
Condense search to pathways rather
than individual variants or genes

Parrish et al (Kozel lab), Hum Molec Genet 2020



Finding modifiers by putting our focus where it matters
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Common and rare variant analyses reveal 14 pathways
in which variation is associated with SVAS outcomes
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Elucidating the role of immune dysfunction on stenosis risk:

Loss of T and B cells leads to earlier death in a conditional elastin knockout model
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Conclusions:

Variation within and at a distance
from the WS deletion region
influences outcomes

Modifier studies are possible in
small, rare disease cohorts

Candidates identified benefit from
replication and further mechanistic
validation

In the case of WS, our study
identified several key pathways that
have the potential to influence
vascular outcomes

Several have already been evaluated
for a role in this condition

Pathways identified may be key to
developing new therapeutics




Clinical Observation: Elevated heart rate in
people with WS
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Individuals with WS exhibit decreased
heart rate variability
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Implications for:

Impact of HRV differences in WS

* Increased time in “fight or flight”
* Decreased time in “rest and digest”
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Thank you!

Contact with questions:
Beth.Kozel@NIH.gov
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Abstract:

Williams syndrome is associated with a characteristic set of developmental and medical features. However, the number
and severity of symptoms vary from person to person. The Kozel lab at the NIH works to identify genetic changes that
influence those outcomes. The presentation will outline 1) the impact of atypically large WS deletions, which produce
important but rare phenotypes in people with WS, 2) more subtle differences in deletion size within the low copy
number repeat regions that impact hypertension risk, and 3) the role of exome-wide single nucleotide variation on SVAS.
Targeting these modifier genes and pathways may lead to novel therapeutics to treat health concerns in WS. If time
permits, the speaker will also touch on new unpublished findings relating to non-coding variation in the WS region that
contribute to stenosis risk and a brief overview of a recently completed study on heart rate variability and autonomic
response.



