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Abstract

Tetralogy of Fallot (TOF) is the most common cyanotic
congenital heart defect. Rare genetic variants have
been identified as important contributors to the risk of
congenital heart disease, but relatively small numbers
of TOF cases have been studied. We used whole
exome sequencing to assess the prevalence of unique,
deleterious variants in the largest cohort of
nonsyndromic TOF patients reported to date. The
presence of such variants was defined by their absence
in the Genome Aggregation Database and bioinformatic
prediction of their deleterious effect on function. The
enrichment of variants in two
genes, NOTCHL1 and FLT4, surpassed thresholds for
exome-wide significance (P<5x107®) after correction for
multiple comparisons (Figure 1). NOTCH1 was most
frequently found to harbour unique, deleterious variants
(4.5%; 95% ClI, 3.2%—6.1%). Three NOTCHL1 variants
were subjected to functional evaluation, and two
showed a reduction in Jaggedl-induced NOTCH
signalling. FLT4 variants were found in 2.4% (95% ClI,
1.6%—3.8%) of our cohort and in contrast to those found
in NOTCHL1 the majority of these were truncating to the
protein coding sequence. They were also distinct to
those FLT4 mutations known to cause the dominant
condition Milroy disease, or hereditary lymphedema,
highlighting a novel role for the gene in early embryonic
heart development. In addition, variants in the well-
established TOF gene, TBX1 were also significantly
enriched. There are potentially variants in several more
genes previously not associated with TOF that we have
also shown could be implicated in disease causation.
Our study underlines the importance of sequencing
large cohorts of CHD and other congenital disorders in
order to further discover their genetic basis.
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Figure 1. Top genes enriched for likely pathogenic variants in
our TOF cohort order by P value. Lollipop bars represents
number of variants per gene.
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