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Two novel mutations of the
ADAR1 gene in Chinese patients
with dyschromatosis symmetrica
hereditaria

Sir,

Dyschromatosis  symmetrica  hereditaria (DSH
[MIM127400]) is an autosomal dominantly inherited
disease, characterized by a mixture of hyperpigmented
and hypopigmented macules on the face and the back
of the extremities; however, sporadic cases have also
been reported. Heterozygous mutations acting on
double-stranded RNA-specific adenosine deaminase
(ADAR1 or DSRAD) gene were identified as the
molecular basis of DSH.!"! So far, about 121 different
mutations of this gene have been reported. Here, we
report 2 novel and 1 recurrent mutation of the ADAR1
gene in sporadic Chinese patients with DSH.

In this study, we investigated 4 sporadic cases that
had no positive family histories from the Shandong
Province of China. All the cases have a mixture of
hyperpigmented and hypopigmented macules on the
back of hands and feet [Figure 1a-d]. All the clinical
and molecular findings are summarized in Table 1.

After informed consent and approval of the ethics
committee of the institute, genomic DNA was extracted
from the peripheral blood of the 4 cases and 100
normal healthy Chinese people. All the 15 exons of
ADAR1 genes and their flanking intronic sequences of
200 bps were amplified by polymerase chain reaction.
Products were purified and directly sequenced on ABI
3130 x 1 Genetic Analyzer.

We identified 2 novel mutations (p.F535fs-563x,
p-R544X) and 1 recurrent missense mutation
(p.R1155W) [Figure 2]. None of these mutations was
found in 100 controls. Mutations were identified by
comparing with the reported cDNA reference sequence
(GenBank accession number: NM_001111).

The human ADAR1 gene encodes RNA-specific
adenosine deaminase and contains 15 exons. The
enzyme has 2 Z-alpha domains (Z-alpha), 3 dsRNA
binding domains (DSRM) and the putative deaminase
domain (ADEAMc), corresponding to exon 2, exons
2-7, and exons 9-15 of ADARI, respectively. So far,
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sporadic patient 1

Figure 1: (a-d) Clinical appearance of the 4 sporadic cases

sporadic patient 2

Table 1: Clinical and ADAR1 mutations in dyschromatosis symmetrica hereditaria patients identified in this study

Patient ID Part of lesion Onset age (Year) Exon Mutation Mutation type
Sporadic patient 1 Back of hands and feet 1 15 p.R1155W Missense
Sporadic patient 2 Back of hands and feet 1 15 p.R1155W Missense
Sporadic patient 3 Back of hands and feet,ankles 2 3 p.F535fs Frameshift
Sporadic patient 4 Back of hands and feet, face, neck 3 3 p.R544x Nonsense

sporadic patient 1,2

TGAATTGTCCCGGGTCTCC TGAATTGTCCCGGGTCTCC

ithot, it

©.3463C > T (p. R1155W) control sequence

sporadic patient 3

GTCAAGATTTAATTTCCGGGT GTCAAGATTTAAATTCCAGGT
b ¢.1605delT (p.F535fs) corfiolsequenice

sporadic patient 4
CAATGGCTGAG AGTT TCAATGGCCGAGAGTT

0 AR

¢.1630C >T (p.R544x) control sequence

F|gure 2: (a) 3463C > T (p.-R1155W) missense mutation.
(b) 1605delT (p.F535fs) framshift mutation. (c) Nonsense mutation
c.1630C > T (p.R544x)

a total of 121 different mutations of the ADAR1 gene
have been reported with DSH. Sixty five of the 121
mutations were located within ADEAMc domain. This
domain is critical for enzyme function and is thought
to play an important role in the pathogenesis of DSH.
The missense mutation 3463C > T (p.R1155W) which
was identified in the sporadic case 1, 2 is located in the

deaminase domain of the ADAR1 protein in exon 15.
It has also been reported in another 3 unrelated
families,*¥ and this result further supported the
speculation that the deaminase domain might be a hot
spot for mutations.

The ¢.1605 del T (p.F535fs) mutation was found in
the sporadic patient 3. The base “T” deletion caused
a frameshift mutation with the change of amino acids
from 535 to 562 and introduced a new terminating
TGA codon at 28 codons downstream of deletion site
at position 563. The nonsense mutation c.1630C >
T (p.R544x) was detected in the sporadic patient 4,
which changed codon 544 from arginine (CGA) to a
termination codon (TGA). Both two novel mutations
were involved in exon 3 and would lead to truncated
proteins without the dsRNA-binding domains and the
full deaminase domain and thus compromises the
enzyme activity of the ADAR1, conceivably, it must
underlie the pathogenesis of DSH.

In conclusion, we have found 2 novel and 1 recurrent
mutation, which will expand the database of ADAR1
gene mutations in DSH and may provide new insight
into the pathogenesis of DSH. And, we also failed
to find any relationship between the phenotype and
genotype as the other groups have reported.
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