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Dear Editor
Brachydactyly is a heterogeneous group of inherited disorders
of the digits, characterized by shortened fingers and/or toes [11.
Brachydactyly can occur as an isolated feature or as a part of a
complex malformation syndrome [2]. Isolated brachydactylies
have been classified into five types, A through E, on the basis of
digit malformation. Among them, brachydactyly type Al (BDA1;
MIM 112500) is characterized by bilaterally symmetrical short-
ening or absence of the middle phalanges of most digits [1].

BDAL is a rare hand malformation with few reported pedi-
grees. The phenotypic variability of BDA1 has been docu-
mented in familial cases and includes additional features such
as other hand/foot malformations, scoliosis, and short stature
[1]. Genes associated with BDA1 include IHH [31, BDAI1B [4],
and GDF5 [5]. To our knowledge, no BDAL case has been con-
firmed by molecular genetic analysis in the Korean population.
Herein, we report a Korean BDA1 patient with IHH mutation.

A 32-yr-old man with shortening of digits on both hands and

feet presented to our hospital for evaluation. He was of normal
stature and development compared with general Korean stan-
dards. His prenatal history was unremarkable. The range of mo-
tion of his hand joints was normal, and he had no other skeletal
or non-skeletal dysmorphisms. The proband’s father (I-1) and
his two sisters (1I-2 and 11-3) also had brachydactyly (Fig. 1A).
The first sister had two affected children (I1I-1 and 111-3) (Fig.
1A). Radiographs of the proband showed the absence of the
2nd-5th middle phalanges and hypoplastic proximal phalanges
in both hands and feet (Fig. 1B), characteristic of BDA1. Al-
though genetic heterogeneity of BDA1 has been documented,
most of the reported affected families carried a mutation in the
IHH gene; thus, we analyzed the IHH gene sequence. Informed
consent was obtained, and whole blood was collected from the
patient, in EDTA vacutainer. Genomic DNA was extracted from
peripheral blood leukocytes, and all three coding exons were
amplified by PCR using primers that we designed (available on
request). PCR products were sequenced on an ABI 3730xIDNA
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Fig. 1. (A) Pedigree of a family with brachydactyly type Al (BDA1). (B) Hand and feet radiographs of the proband. Note the missing 2nd—
5th middle phalanges of both hands and feet. The proximal phalanges of the thumbs and the great toes are hypoplastic.

Abbreviations: P, proband; Rt, right; Lt, left.

Analyzer (Applied Biosystems, Foster City, CA, USA) by using a
BigDye Terminator v3.1 Cycle sequencing kit (Applied Biosys-
tems). Sequences were analyzed by using Sequencher software
(Gene Codes Corp., Ann Arbor, MI, USA) and compared with the
reference sequence for IHH (NM_002181.3). A missense muta-
tion in the IHH gene (c.391G>A; p.Glul31Lys) was identified in
the patient (Fig. 2). Other affected individuals (I-1, 11-2, 1I-3, 1lI-1,
and [11-3) refused the genetic test; thus, a family study could not
be conducted in this case.

This is the first genetically confirmed case of BDA1 in the Ko-
rean population. The p.Glu131Lys mutation has been previously
described in two families of Ashkenazi Jewish and Chinese eth-
nic origins [3, 6, 7]. Affected individuals of the Ashkenazi Jew-
ish families were reported to be missing the middle phalanges
in the 2nd-5th digits, as in our patient [6]. This phenotype, which
is common to both families, suggests a particularly important
role of Glul31 in IHH gene function throughout skeletal devel-
opment. In the Chinese family with the p.Glu131Lys variant, the
involved brachydactyly sites varied among the different family
members as did other hand anomalies such as shortened proxi-
mal phalanges of the thumbs and clinodactyly, which suggests
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Fig. 2. Sequence analysis of the IHH gene. A heterozygous muta-
tion of ¢.391G>A (p.Glul31Lys) in exon 2 is noted.

the phenotypic variability of BDA1 [3, 71.

Most of the reported BDA1 families have a mutation in the
IHH gene localized to chromosome 2g33-g35. The Ihh gene,
which encodes a member of the Hedgehog family of secreted
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signaling molecules, is known for its role in mediating condensa-
tion, growth, and differentiation of long bone cartilage templates
[8]. In an experiment involving Ihh -/- mice, loss of Ihh signaling
resulted in a limb reduction phenotype, with a complete lack of
osteoblast development in all bones that develop by endochon-
dral ossification, highlighting the role played by Ihh in cartilage
differentiation and bone formation [9]. To date, 10 different mis-
sense mutations and one deletion have been identified in the
Human Gene Mutation Database (HGMD, 2014.3). Aimost all
BDA1-causing IHH mutations are missense mutations and are
restricted to the N-terminal active fragment spanning codons
95-154 [6]. p.Glul31Lys mutation located in the N-terminal
fragment affects Hedgehog binding to the receptor Patchedl,
reducing its capacity to induce cellular differentiation [10].

In conclusion, we identified p.Glul31Lys mutation in the IHH
gene. To our knowledge, this is the first genetically confirmed
case of BDA1 in the Korean population. This report will contrib-
ute to a better understanding of the genetic background of Ko-
rean BDA1 patients.
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