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Dear Editor,
Huriez syndrome (HRZ ; MIM181600) is a rare autosomal dominant genodermatosis, which is
characterised by scleroatrophy of the hands and feet, hypoplasia of the nails and palmoplantar
keratoderma1,2. Approximately 15% of HRZ patients are predisposed to cutaneous squamous cell carcinoma
(cSCC) which occurs in affected scleroatrophic skin at an early age of 30 to 40 years. cSCC in HRZ may be
aggressive, with metastasis and death reported3. Linkage analysis mapped HRZ to a single locus on

chromosome 4q233, with subsequent whole genome sequencing of three HRZ families identifying

pathogenic variants in the first exon-intron boundary of the skin-specific isoform of SMARCAD1
(SWI/SNF-related, matrix-associated actin-dependent regulator of chromatin, subfamily a, containing
DEAD/H box 1; NM_001254949)4. Basan syndrome, where adermatoglyphia may be seen with neonatal
milia and acral blistering, skin fragility, and flexion contractures of the palms (MIM129200) and
adermatoglyphia (MIM13600) are related diseases also associated with pathogenic variants at this splice
site, with overlapping clinical features

5,6.

Here we report that a large deletion affecting the skin specific

isoform of SMARCAD1 is associated with HRZ in a large unsolved U.K. pedigree whose phenotype was
previously reported7, adding to the mutation spectrum of HRZ.
Affected patients had evidence of scleroatrophy of the hands, some with subtle tapering of the fingers.
There was ridging and hypoplasia of the nails (Fig. 1a). There was mild hyperkeratosis of the palms. On the
soles of the feet, focal hyperkeratosis was seen over the base of the metatarsal heads and the heel, with
occasional punctate pits (Fig. 1b). In addition, palmar hypohidrosis, contracture of the little finger, and
poikiloderma of the nose was reported in some cases. Additionally, patient II:4 (Fig. 1c) developed a

cSCC of the hand at the age of 45 and later died of bowel carcinoma, considered to be unrelated to HRZ.
Patient III:8 died of metastatic cSCC at the age of 22. Informed consent was obtained to participate in this
study (REC REF 19/NE/0004 and CIRB: 2019/2800). Saliva samples were collected from nine individuals
(III:3, III:6, III:7, III:10, III:11, IV:7, IV:10, IV:11 and V:1) and DNA was extracted and purified. We
performed Sanger sequencing of DNA across the exon-intron boundary of the skin specific short isoform of
SMARCAD1 of affected individuals and failed to identify pathogenic splice site variants seen in prior HRZ
families. A SNP-genotyping array was performed on samples from patients III:7, IV:7 and V:1. A loss of
heterozygosity at SNP rs7439869 was found (data not shown) whilst the flanking SNPs, rs11722476 and
rs7685121, were heterozygous. Primers were designed to flank the hemizygous region for PCR
amplification and Sanger sequencing. A novel 1289-bp deletion was detected, which spanned from within
intron 8 of the long SMARCAD1 isoform (997 bp upstream of the first skin specific exon), to 86 bp

upstream of the first skin-specific exon splice donor site, which remained intact (Fig. 1d). This SMARCAD1

mutation (NC_000004_12:g.94252297_94253585del) was present in sampled affected individuals (n=7)
and was absent in unaffected individuals (n=2). Furthermore, this allele deletes the largest coding exon of
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the long SMARCAD1 isoform and is predicted to result in a frameshift of the long isoform. This pathogenic
variant, which differs from previous splice site mutations reported, expands the SMARCAD1 allelic

spectrum associated with HRZ. Recently, a pedigree with adermatoglyphia was reported in association with
a large 116kb deletion that also includes the first exon of the skin isoform of SMARCAD18 supporting the
pathogenicity of this variant in our HRZ pedigree. This 116kb deletion affects the short and long isoforms,
as it includes the transcriptional start site of both isoforms. Taken together, we propose that whilst the short
isoform of SMARCAD1 displays haploinsufficiency, the long isoform does not.
The genetic finding in our family has clinical implications for the care of families suspected to have HRZ.
It adds evidence that HRZ is a single locus disease affecting the short isoform of SMARCAD1 , and genetic
testing may require assays such as whole genome sequencing that are able to detect deletions of varying
sizes that include SMARCAD1, in families who do not have splice site mutations. HRZ can present from

birth, and require cancer surveillance for SCC. The genetic identification of at risk individuals in families
with deletions will reduce the need for unnecessary follow up, and focus skin cancer surveillance on at risk
individuals. Finally, this will inform genetic counselling and offer options including preimplantation
genetic testing. The short isoform of SMARCAD1 is clearly important for skin homeostasis, and future
mechanistic work to delineate its function may offer insights into the pathogenesis of keratoderma,
cutaneous sclerosis and SCC.
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Figure legend
Figure 1: Pedigrees and segregation analysis of dominant SMARCAD1 pathogenic variant.
(a) Mild hyperkeratosis with tapering of the fingers, most apparent on the index finger in this patient, and
curving of the nail with linear ridges (inset) (b) a mild focal plantar keratoderma with punctate pits was
observed predominantly on pressure bearing sites, shown here on the soles of patient IV:7. (c) Pedigree of
the family, with shaded symbols indicating affected individuals, and corresponding genotypes. A
sequencing chromatogram (performed with a reverse sequencing primer) demonstrates the breakpoint in an
affected individual (indicated as “mut”), with a control sequence from an unaffected member below. (d)
The 1289 bp deletion spans from intron 8 of the long isoform of SMARCAD1 (NM_001128429) to the first
exon of skin-specific isoform of SMARCAD1. Affected individuals with one copy of the mutant allele of
the 1289 bp deletion are hemizygous for the single nucleotide polymorphism (SNP) site at rs7439869.
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