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rare compound heterozygous variants in the NEB gene
in a Korean family with intellectual disability, epilepsy
and early-childhood-onset generalized muscle
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We thank Pelin et al.1 for their commentary
on our article.2

As a result of the quintet-based whole-
exome sequencing analysis, a total of seven
compound heterozygous variant pairs of five
genes were identified as candidate variants
corresponding to the autosomal recessive
genetic model (Supplementary Table S1).
Next, we determined the allele frequency of
the candidate variants in an Asian population
on the basis of the data from the 1000
Genomes Project (http://www.1000genomes.
org/), and selected those with an allele
frequency of 1% or less. Finally, only one
compound heterozygous NEB variant pair,
which is unique in the two affected siblings,
was found.
The two affected siblings had the same

compound heterozygous variation in the
NEB gene encoding nebulin, which was
composed of two different missense variants:
c.2603T4C (p.L868P) in exon 27 and
c.21340C4T (p.R7114W) in exon 143. The
allele frequency in the Asian population
from the 1000 Genomes Project is 0.010
for c.2603T4C and 0.003 for c.21340C4T.
Therefore, there is a 0.003% chance
(0.010× 0.003× 100) that it will be the com-
pound heterozygous variation composing
both c.2603T4C and c.21340C4T in a
subject. On the basis of the extremely low
allele frequency, in silico prediction and
literature review, as well as the myopathic
findings on the needle electromyography
study, we concluded that this compound
heterozygous NEB variation may be a sound

candidate for the disease-causing mutation in
this family. The mutation update on the NEB
that you mentioned did not have the same
compound heterozygous variation that our
two affected siblings have.3 The p.R7114W
variant is not included in Exome Variant
Server or your recent mutation update on the
NEB, either. Exon 143 is involved in devel-
opmental stage-specific alternative splicing
and might harbor a regulatory function
utilized during muscle maturation.4 You
mentioned that the intellectual disability,
epilepsy or any other brain abnormality
were not present in any of the patients in
your study. Although the function of
nebulin in the brain is unknown, nebulin is
one of actin regulators. Cytoskeletons
such as actin and microtubule have critical
roles in synaptic functions of the brain.5–8

Formation of synapses and synaptic plasticity
requires cytoskeletons.5–8 Abnormalities
of actin-binding proteins could cause
dysfunction of the actin cytoskeleton. As
nebulin is an actin regulator like
dystrophin,9,10 it seems that synaptic excit-
ability and synaptic plasticity could be altered
by a dysfunction of actin cytoskeleton caused
by NEB mutations.
Several study limitations should be noted

in our research, as we mentioned. Because the
affected family is quite small and there are
no strong linkage data in this family, more
complex non-monogenetic mechanisms
involved in the identified NEB variations need
to be considered. In addition, functional
studies are required to elucidate the possible

mechanisms underlying the central nervous
system dysfunction in these rare compound
heterozygous NEB variants.
We agree with the critique by Pelin et al.

on technical limitations. However, we
believe that this compound heterozygous
NEB variation as a potential disease-
causing mutation warrants further studies
because of the intriguing and novel
combination of severe muscle weakness with
intellectual disability and epilepsy in this
family.
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