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Introduction
Dyschromatosis symmetrica hereditaria (DSH, MIM:#127
400) is a rare pigmentary genodermatosis of autosomal dominant inheritance, characterized by the presence of hyperpigmented and hypopigmented macules, mostly on the
dorsal aspects of the extremities (Oyama et al. 1999). It has
been identiﬁed that gene ADAR1 is responsible for DSH,
and no other gene was involved in this disease (Hayashi and
Suzuki 2013).
ADAR1 plays an essential role in embryonic development
which had been proved by lethality of ADAR1-null knockout mice (Wang et al. 2004). Moreover, all cases of DSH
are reported as heterozygous mutations, such as substitution,
deletion, insertion and duplication. Although ADAR1 is an
essential molecule for the maintenance of skin integrity, its
detailed function in the skin remains unknown.
Here, we report a novel deletion mutation of ADAR1
c.2563-2566delCTGA that results in a frameshift mutation in
a Chinese patient with typical clinical presentations.

Materials and methods
One sporadic DSH case that had no positive family histories was collected. The patient, a 20-year-old girl with typical
alternating hyperpigmented and hypopigmented macules on
dorsal of the extremities (ﬁgure 1, a&b) and no freckle-like
macules on the face. She was born without any complications
following normal pregnancy and delivery. The parents were
nonconsanguineous.
After obtaining informed consent from the patient and relatives, histology and genetic investigation were performed.
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Skin biopsy specimens of hyperpigmented and hypopigmented macules on the back of the left foot were obtained
from the patient. We had not obtained the normal skin
tissue because the patient refused permission for us to do so.
Peripheral blood samples were collected from the patient
and her parents, and 100 normal adults. Genomic DNA
was extracted from blood samples using Wizard Genomic
DNA Puriﬁcation Kit (Promega, Madison, USA) according to the manufacturer’s instruction. All 15 exons of the
ADAR1 gene were ampliﬁed by polymerase chain reaction
(PCR) using speciﬁc primers. The products were sequenced
directly using an ABI Prism 3700 automated sequencer
(Applied Biosystems, Foster City, USA). The sequencing results were compared to NCBI reference sequence
(NG _011844).

Results
The toluidine blue staining showed that melanocytes were
normal in quantity and continuously or separately located in
the basal layer of the hyperpigmented lesion, the dendrite
of melanocytes growing towards the lateral side of the skin
(ﬁgure 1c). Moreover, the melanocytes were remarkably
reduced in the hypopigmented lesion with distribution disorder (ﬁgure 1d). Electron microscopy gave results consistent with the toluidine blue staining. In the hyperpigmented
lesions, some small and immature melanosomes were scattered sparsely (ﬁgure 1e), and few or no melanosomes were
seen in the hypopigmented lesion (ﬁgure 1f).
We identiﬁed one novel heterozygous ADAR1 mutation. The c.2563-2566delCTGA was found in this proband
(ﬁgure 2b), but not in her normal parents and 100 controls (ﬁgure 2a). This deletion leads to a frameshift
mutation, which could synthesize a truncated protein without
functional activity.
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Figure 1. Phenotype and biopsy of the patient. Hypopigmented and hyperpigmented macules on the dorsum of the hands (1a) and feet
(1b). Skin biopsy taken from the patient. Many and few cells stained in the basal layer of the hyperpigmented (1c) and hypopigmented (1d)
macules, respectively, by toluidine blue staining. Many and few immature melanosomes in the melanocyte of the hyperpigmented (1e) and
hypopigmented (1f) macules by the electron microscopy. The red arrow represents melanosomes.

Figure 2. Sequence analysis and mutations analysis. (a) Sequence of exon 8 of the
ADAR1 gene in normal subjects; (b) c.2563-2566delCTGA heterozygous mutation in
exon 8 of the ADAR1 gene in patient.

Discussion
Since the publication of the report indicating that DSH
is caused by a pathological mutation of ADAR1 in 2003
(Miyamura et al. 2003), more than 120 mutations have been
reported to date (Hayashi and Suzuki 2013). The majority of them are missense or frameshift mutations within the
deaminase domain and frameshift or nonsense mutations
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outside the deaminase domain leading to premature termination codon, and further translating into a truncated protein, which might be degraded by nonsense-mediated mRNA
decay (NMD), resulting in haploinsufﬁciency (Liu et al.
2006). The reduction in ADAR1 activity is related to distal
migration of melanoblasts from the neural crest to the skin
at anatomic sites most distant from the neural crest during
the development (Miyamura et al. 2003). Our ﬁndings could
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give evidence that melanosome irregularity is responsible for
the disease.
In conclusion, we described a typical case of DSH in
a Chinese girl. We identiﬁed one novel deletion mutation
in ADAR1 gene, which expands the spectrum of ADAR1
mutations involved in DSH.
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