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Fig. 1 Pedigree of the proband’s family.
Squares indicate men and circles indicate women. Open symbols
indicate unaffected members and filled symbols indicate affected
members. Strike-through symbols indicate deceased members. The
proband is shown as P (IV-3). Generations are denoted by Roman
numerals.
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Fig. 2 Analysis of the CLCN1 mutation in family members by Sanger sequencing.
A heterozygous single-base substitution, ¢.1028T>G, in the CLCN7 gene was identified in affected
members (lll-4, IV-3 and IV-5). Healthy members (llI-3 and 1V-4) showed a wild-type CLCN7 sequence.
The substitution segregated with the disease phenotype in an autosomal-dominant fashion.
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Fig. 3 Membrane topology model of CLCN13.
The CLCN1 chloride channel is a multi-span transmembrane protein. A topology model of CLCN1 is
shown. CLCN1 extracellular loop mutations with autosomal-dominant inheritance are shown. F343C is
located in the extracellular loop between | and J transmembrane domains. This |I-J loop region consists of
residues 322 to 347 of the human CLCN1 amino acid sequence. Modified from reference 3.
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Table 1 Genetic, clinical and demographic features of patients with autosomal-dominant inheritance of CLCN1 extracellular loop mutations.|
Variant
Patient Inheritence  Exon  Topology Clinical manifestation Nationality Reference
Protein Nucleotide
1 p.R338Q  c.1013G>A AD or AR 9 [-d linker Myotonia congenita Germany 12)
2 p.F337C c.1010T>G AD 9 [-J linker Myotonia congenita Belgium 10)
3 p.T328l €.983C>T AD 9 [-d linker Myotonia congenita UK 1)
4 p.F343C c.1028T>G AD 9 [-d linker Myotonia congenita Japan Present patient
5 p.F428S €.1283T>C AD 12 L-M linker Paramyotonia congenita like USA 13)

AD, autosomal dominant; AR, autosomal recessive.
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A pedigree of myotonia congenita with a novel mutation p.F343C of the CLCN7 gene

Yoshitsugu Nakamura, M.D., Ph.D.", Hidenori Sato, M.D., Ph.D.?, Kensuke Kakiuchi, M.D.", Yuki Miyano, M.D.?,
Takafumi Hosokawa, M.D., Ph.D."” and Shigeki Arawaka, M.D., Ph.D."

1) Department of Internal Medicine 1V, Division of Neurology, Osaka Medical and Pharmaceutical University Faculty of Medicine
2) Department of Multiomics, Institute of Well-being, Yamagata University

Abstract: A Japanese woman experienced slowness of movement in her early teens and difficulty in opening her hands
during pregnancy. On admission to our hospital at 42 years of age, she showed grip myotonia with warm-up phenomenon.
However, she had neither muscle weakness, muscle atrophy, cold-induced symptomatic worsening nor episodes of
transient weakness of the extremities. Needle electromyography of the first dorsal interosseous and anterior tibial muscles
demonstrated myotonic discharges. Whole exome sequencing of the patient revealed a heterozygous single-base
substitution in the CLCN7T gene (c.1028T>G, p.F343C). The same substitution was identified in affected members of her
family (mother and brother) by Sanger sequencing, but not in healthy family members (father and a different brother). We
diagnosed myotonia congenita (Thomsen disease) with a novel CLCN1 mutation in this pedigree. This mutation causes a
single amino acid substitution in the |-J extracellular loop region of CLCN1. Amino acid changes in the I-J loop region are
rare in an autosomal-dominantly inherited form of myotonia congenita. We think that this pedigree is precious to
understand the pathogenesis of myotonia congenita.
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