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A novel Y160C mutation of Keratin 10 gene in a Chinese
male infant with epidermolytic hyperkeratosis
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Epidermolytic hyperkeratosis (EHK) is a rare genodermatosis whose prevalence
is less than 1 in 100,000. Mutations in either the keratin 1 or keratin 10
genes lead to EHK characterized by congenital erythema and epidermal blisters
at birth, followed by hyperkeratotic skin lesions with age. We here report
a 1-and-a-half-year-old male infant with EHK caused by a novel mutation,
c.479A>G, g.489A>G, p. Y160C, of the keratin 10 gene. Mutation at this
position has been reported previously, but the type of amino acid change was
different. These results expand the database of keratin 10 gene mutations.
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E p i d e r m o l y t i c h y p e r ke r a t o s i s ( E H K ,
MIM#113800), also called bullous congenital
ichthyosiform er ythroderma (BCIE) or
epidermolytic ichthyosis (EI), is a rare
autosomal dominant genodermatosis caused
by the defects in keratin 1 or keratin 10,
encoded by keratin1 or 10 genes, which serve
as cytoskeletons of epithelial keratinocytes.1
Clinical features of EHK whose incidence is
less than 1 in 100,000 include congenital
erythroderma and blistering, later replaced by
progressive hyperkeratosis.2 To date, the Human
Gene Mutation Database (HGMD; http://www.
hgmd.cf.ac.uk/ac/index.php) has collected 120
mutations of keratin 1 and keratin 10 genes.
In EHK, the rate of spontaneous mutation can
reach 50%.3
Case Report
A 1-and-a-half-year-old male Chinese infant was
born with generalized blistering and erythema.
Erythematous hyperkeratotic skin lesions were
amongst the major clinical features. Physical
examination showed erythema and thickened,
brown, desquamated hyperkeratosis on his
trunk and extremities (Fig. 1a). His palms and
soles were intact. Skin biopsy from his trunk
revealed epidermal hyperkeratosis, degeneration

in the granular layer, and intracellular edema in
the spinous layer (Fig. 1b). He was diagnosed
with EHK. His parents, who are as of this
writing unaffected, are a non-consanguineous
couple (Fig. 2). There was no similar family
history in the patient's pedigree. In order to
evaluate the clinical diagnosis and to discern the
genetic etiology, blood samples were obtained
for genetic testing.
We isolated genomic DNA from peripheral
blood. Exon-intron boundaries and the exon
sequence of the keratin 1 and keratin 10
genes were obtained by direct sequencing.
The patient’s parents signed written informed
consent forms. However, they declined to
provide a sample of his sibling’s blood. The
study was approved by the Ethical Committee.
We then detected a heterozygous single
nucleotide substitution, c.479A>G, leading to
a tryosine to cysteine at codon 160 in exon 1
of the patient’s keratin10 gene in the patient,
which was not present in his parents (Fig. 3).
Discussion
EHK is clinically characterized by neonatal
er ythroderma and blistering. L ater on,
generalized scaling hyperkeratosis develop,
especially in flexural areas. Generally, EHK

427  Zhao C, et al

The Turkish Journal of Pediatrics • July-August 2018

Fig. 3. (a) Clinical manifestations of our patient. There was
erythema and hyperkeratosis on his trunk and extremities.
(b) Hematoxylin and eosin staining; (original magnification
×200) histology features of the patient. Skin biopsy
revealed epidermal hyperkeratosis, degeneration in the
granular layer, and intracellular edema in the spinous layer.

Fig. 1. The EHK pedigree. The arrow denotes the proband.

Fig. 2. Sanger sequencing revealed a heterozygous c.479
A>G mutation (indicated by the arrow) in the proband,
while his unaffected parents had wild-type sequences.

is regarded as an autosomal dominant
keratinization disorder. But researchers
discovered a rare form autosomal recessive
EHK 4. In addition, there is an uncommon
form of EHK termed palmoplantar keratoderma
(PPK). PPK that is caused by mutations in
keratin 1, keratin 9 and keratin 16 genes
is characterized by hyperkeratosis of palms
and soles. Histopathological examination of
skin would reveal vacuolar degeneration in
the spinous and granular layers of epidermis.
Besides, epidermal hyperkeratosis can also be
observed under light microscopy. Ultrastructural

analysis showed aggregating and clumping of
the keratin filament bundles. At present, there
is no cure for EHK. However, retinoids could
reduce hyperkeratosis.5
Our patient had typical clinical manifestations
and definite pathological diagnosis. Genetic
testing demonstrated a disease-causing variant
in keratin10 gene. The variant was not found in
either the 1000 Genomes Project (1000G; http://
browser.1000genomes.org/) or in the Exome
Aggregation Consortium (EXAC;http://exac.
broadinstitute.org/). It is a de novo mutation
confirmed in both parents. Arin et al.6 reported
a patient with a Y160S mutation in the keratin
10 gene with severe clinical features of EHK.
We found a different amino acid substitution
at this position. Prediction software, specifically
MutationTaster 7 , PolyPhen-2 8 , and SIFT 9 ,
predicted a deleterious effect of the mutation.
Therefore, according to the American College of
Medical Genetics and Genomics’ standards and
guidelines, we classified the variant as a likely
pathogenic mutation.10 By scanning HGMD and
previous published works, we concluded that
the variant is a novel mutation.
In conclusion, we described an individual with
EHK harboring a novel and likely pathogenic
mutation,c.479A>G, g.489A>G, p. Y160C.
Our results expanded the database of keratin
10 gene mutations. However, further studies
to confirm relations between the variation and
EHK are needed.
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