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Abstract

Cornelia de Lange syndrome (CdLS), is a rare developmental
disorder characterized by low birth weight, delayed growth,
intellectual disability, behavioral problems, and a distinctive
facial appearance (thin, arched eyebrows, low set ears, small

teeth, and small nose). This project presents a comparative
study of two similar variants both located on the HDACS
gene thought to cause Cornelia de Lange syndrome. The first
variant(R164™) is from a known case of a young girl where her
variant in the HDACS gene has been linked to her diagnosis of
Cornelia de Lange syndrome. The second variant(G140R) is
of uncertain significance and has data supporting that it has
a high probability that this variant will also cause Cornelia
de Lange syndrome. This research project seeks to classity
this variant of unknown significance by comparing it to the

first.

Introduction

Cornelia de Lange syndrome (CdLS), also known less commonly
as Brachmann de Lange syndrome or simply De Lange syn-
drome, is a rare developmental disorder characterized by low
birth weight, delayed growth, malformations beginning in the
second trimester of pregnancy, intellectual disability, behavioral
problems, and a distinctive facial appearance including thin,
arched eyebrows, low set ears, small teeth, and a small nose.q
About ten percent of people with Cornelia de Lange syndrome
have a disease-causing variation in one of four genes such as
HDACS.5, ¢ HDACS codes for histone deacetylase and plays a
critical role in transcriptional regulation, cell cycle progression,
and developmental events by altering chromosome structures and
affecting transcription factors’ access to DNA.g Two similar pa-
tients with both a preexisting diagnosis of Cornelia de Lange and
a variant on their HDACS gene were selected from the ClinVar
database for this project. Patient one has a termination at po-
sition 164 of their amino acid chain in their HDACS gene that
was later classified in 2016 as "Pathogenic”.g Patient two has a
missense swap of Glycine for Arginine at position 140 of their
amino acid chain in their HDACS8 gene; their variation has yet
to receive a classification.no

Methodology

Patients’ variants were assessed through the previously published
sequence-to-structure-to-function workflow, iy comparing the pa-
tients’ variants to all ClinVar, COSMIC, and gnomAD missense
variants for HDACS. All variants were assessed with PolyPhen2,
Provean, and SIFT. YASARA (Australia) software was used to
model changes in the protein. All variants were assessed with
PolyPhen2, Provean, and SIFT. A total of 20 nanoseconds of
molecular dynamics simulations (mds) were run on a lipid mem-

brane embedded HDACS protein model.
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Figure 1:HDACS8 Model showing the effects of a termination of the amino acid
chain at position 164

e The HDACS protein not fully forming has been linked to patient one’s developmental issues
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Figure 3:Deep evolutionary analysis using 225 species open reading frame
sequences for HDACS. The plot shows a sliding window calculation for each
site (plus ten up and downstream), identifying the most selected and conserved
linear motifs within the gene.

e Site of both mutations are shown to fall in highly conserved regions.
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Figure 4:Enlarged view of conservation scores for amino acid 140 and 164
(red) linear motifs. The numbers above represent the percent of sequences
with synonymous / non-synonymous variants throughout evolution.

e This chart shows the site of 164 is under very low selection, while 140 is the opposite.
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Figure 2:Molecular dynamic simulation of the HDACS protein showing the
RMSF for each amino acid averaged throughout 20ns of simulation.

e This chart reveals that the site of BOTH mutation is well packed within the structure
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Figure 5:Variant impact scoring for HDACS variants according to all files from
ClinVar and patients using scores from PROVEAN and SIFT.
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Figure 6:Box and whisker plot for showing the variants combined impact of

cach group plotted in the previous graph.
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® (G140 mutation changed the shape and length of the amino acid

Conclusion

Due to the findings so far I believe that this gene will also be a
variant significance in causing CdLS due to both patients having
similarities in their symptoms and variants. Both of their vari-
ations would alter gene regulation, potentially causing many of
the developmental problems characteristic of the condition.
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