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TO THE EDITOR:

Mutations in the IRF6 gene lead to van der Woude syndrome
(VWS) and popliteal pterygium syndrome (PPS) [Kondo et al,,
2002]. VWS is characterized by lower lip pits and cleftlip and palate,
whereas PPS is characterized by multiple pterygiums (wing-like
triangular membranes located behind major joints). Mutations in
the TP63 gene lead to ectrodactyly-ectodermal dysplasia-clefting
syndrome (EEC) [Celli et al., 1999], which is characterized by a
middle-ray deficiency of the hands or feet and cleft lip and palate.
Hence, the phenotypic spectra of IRF6 and TP63 mutations share
a unique malformation: cleft lip and palate. Here, we report
on a patient with EEC-like features and an IRF6 mutation. This
clinical observation lends further support to the concept that a
protein—protein interaction occurs between IRF6 and TP63, as
recently demonstrated in vitro [Moretti et al., 2010], and that the
genetic interaction occurring between these two genes in mice
[Thomason et al., 2010] is indeed relevant to humans.

The proposita was a Japanese female born after 39 weeks of
gestation to a 26-year-old gravida 1 para 1 woman who had
syndactyly of the left hand and cleft lip and palate. The 26-year-
old father had a normal phenotype. Consanguinity was specifically
denied. The patient was delivered vaginally and had a birth weight of
3,120 g (+0.3 SD). Her length was 50.5 cm (4+1SD), and her head
circumference was 33.5 cm (+0.2 SD). She had middle ray defects of
the feet with syndactyly (Fig. 1), nail dysplasia of the index finger as
an indication of middle ray defect of the right hand, bilateral cleft lip
and cleft palate with lower-lip pits (Fig. 1), and accessory nipples.
Skin over the hallux was not present. She was clinically diagnosed as
having EEC syndrome at the age of 3 months. Syndromes that
include lip pits, particularly PPS, were considered but were thought
to be unlikely given the limb findings. However, PPS was not
completely ruled out even with the absence of popliteal pterygia,
because popliteal pterygia were present in only 70% of patients with
PPS. At the age of 2 years and 8 months, the patient’s height was
84.7 cm (—1.3 SD) and her weight was 12.5 kg (0 SD). Development
was normal. She sat without support at 6 months, walked alone at
1 year and 3 months, and spoke two-word sentences at 2 years.

PCR-sequencing of the exons of the IRF6 gene and the TP63 gene
revealed that the proposita and her mother had a heterozygous IRF6
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mutation, 250 C>T (R84C), within a highly conserved helix—
loop—helix DNA binding domain. The TP63 mutation analysis
was non-contributory. Since the R84C mutation in IRF6 has been
shown to be the most common recurrent mutation among patients
with PPS [Desmyter et al,, 2010], we concluded that the R84C
mutation represented a pathogenic change and that the IRF6
mutation led to an EEC-like phenotype in the proposita. The
mother of the proposita, who had cleft lip and palate and syndactyly
of one hand, also had the R84C mutation in the IRF6 gene.

Here, we documented a patient with an JRF6 mutation who had
ectrodactyly, cleft lip and palate, and paramedian lower-lip pits.
The combination of ectrodactyly and cleft lip and palate was highly
suggestive of a diagnosis of EEC syndrome, with the paramedian
lower-lip pits being an atypical and additional feature. Alterna-
tively, the combination of cleft lip and palate and paramedian
lower-lip pits was compatible with a diagnosis of VWS, with
ectrodactyly being an atypical and additional feature. Furthermore,
ectrodactyly hasbeen described in some patients who were clinically
diagnosed as having PPS [Aron et al., 1988].

The diagnostic dilemma was eventually resolved using molecular
testing, which demonstrated that the phenotypic effects of the IRF6
mutation can mimic EEC syndrome. This clinical observation may
be associated with recently demonstrated in vitro data indicating
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that TP63, the causative gene for EEC, and IRF6 operate within the
sameregulatoryloop [Moretti et al., 2010} and also with in vivo data
showing a genetic interaction between a null mutation of Tp63and
an Irf6 knock-in mutation of R84C [Thomason et al., 2010], with
the specific R84C mutation being that identified in the family
documented herein.

Asmentioned above, IRF6 mutations are known to be associated
withboth the VWS and the PPS phenotype [Kondo etal., 2002]. The
specific R84C mutation of IRF6 was originally thought to be
strongly associated with the PPS phenotype, but occasional
patients with R84C and the VWS phenotype have been previously
described [Little et al., 2009]. Here, we further added an EEC-like
phenotype to the list of possible phenotypic consequences of the
R84C mutation, expanding the pleiotropic spectrum of the R84C
mutation.

Interestingly, the mother of the proposita also harbored the
R84C mutation and had cleft lip and palate and syndactyly of one
hand but did not exhibit paramedian lower-lip pits (the cardinal
feature of VWS) or ectrodactyly (the cardinal feature of EEC). This
case shows the variable expressivity associated with the R84C
mutation. How such variations in expressivity arise remain unclear.
However, the recent documentation of genetic interactions
between TP63 and IRF6 using mice heterozygous for both Tp63
and the Irf6 knock-in mutation R84C provides a clue [Little et al.,
2009; Thomason et al.,, 2010]. As TP63 transactivates IRF6 by
binding to an upstream enhancer element [Thomason et al.,
2010], sequence variations outside the coding sequence of TP63,

including enhancer elements, may be responsible for the variable
expressivity. Further studies are awaited.

In summary, we documented a patient with EEC syndrome-like
features including ectrodactyly and cleft lip who had a mutation in
IRFs but not in TP63. Close inspection of the lower lip is recom-
mended when evaluating patients with an EEC syndrome pheno-
type so that the molecular basis of the condition may be determined
correctly.
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