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Analysis of GDAP1 gene mutation in a pedigree with autosomal dominant Charcot-
Marie-Tooth disease
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Abstract: Objective To investigate the molecular genetic mechanism of Charcot- Marie-Tooth (CMT) disease in a pedigree.
Methods Genomic DNA was extracted from the peripheral blood of the family members of a pedigree with autosomal
dominant CMT disease, and 65 candidate genes of the proband were screened using target exon capture and the next
generation sequencing, and the suspicious genes were verified using Sanger sequencing. PolyPhen-2, PROVEAN and SIFT
software were used to predict the function of the mutant genes, and PyMOL-1 software was used to simulate the mutant
protein structure. Results A heterozygous missense mutation [c.371A>G (p.Y124C)] was detected in exon 3 of GDAPI gene of
the proband. This heterozygous mutation was also detected in both the proband's mother and her brother, but not in her
father. Multiple sequence alignment analysis showed that tyrosine at codon 124 of GDAP1 protein was highly conserved. All
the 3 prediction software predicted that the mutation was harmful. Molecular structure simulation showed a weakened
interaction force between the amino acid residues at codon 124 and the surrounding amino acid residues to affect the overall
stability of the protein. Conclusion The mutation of GDAPI gene may be related to the pathogenesis of autosomal dominant
AD-CMT in this pedigree. The newly discovered c.371A>G mutation (p.Y124C) expands the mutation spectrum of GDAP1
gene, but further study is needed to clarify the underlying pathogenesis.
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Fig.1 Family structure of the pedigree.
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Fig.2 Sequencing results of the third exon of GDAPI gene of the proband's mother

(A), younger brother (B) and father (C).
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Fig.3 Structure of GDAPI gene and the autosomal dominant mutation sites of this family (p.Y124C)
and in previous reports. E: Exon; GST: Glutathione-S transferase; HD: Hydrophobic domain; TMD:

Trans-membrane domain.
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Organism Protein sequences (in FASTA format)

Homo sapiens 104 ERTPRLMPDKESMYYPRVQHYRELLDSLPMDAYTHGC I LHPEL 146
Rattus norvegicus 104 ERTPRLMPDEGSMYYPRVQHY[RELLDSLPMDAYTHGC I LHPEL 146
Taeniopygia guttata 82 EEVPRLMPEEGSMYYPRVQHY[RELLDSLPMDAYTHGCI LHPEL 124
Xenopus tropicalis 97 EETPRLIPEEGSMYYPRVQHY[RELLDSLPMDAYTHGC I LHPEL 139
Gallus gallus 88 AEVPRLMPEEGSMYYPRVQHY[RELLDSLPMDAYTHGC I LHPEL 130
Danio rerio 118 EQTPKLIPEEGSTYYHRVQHY[RELLDS LOMDAYTHGC | LHPEL 160
Bos taurus 104 EHVVALMPEAGSPQHARVLQY[RELLDALPMDAYTHGC | LHPEL 146
Ailuropoda melanoleuca [104 EHVVALMPEAGSPQHARVRQYRELLDALPMDAYTHGCILHPEL 146
Macaca mulatta 104 EHVVALMPEVGSPQHARVLQVY[RELLDALPMDAYTHGC I LHPEL 146
Loxodonta africana 104 EHVVALMPEAGSPQHARVLQY[RELLDALPMDAYTHGC I LHPEL 146
Sus scrofa 104 DHVVALMPEAGSPQHARVLQYRELLDALPMDAYTHGCI LHPEL 146
Pan troglodytes 104 EHVVALMPEVGS LQHARVLQY[REL LDALPMDAYTHGC I LHPEL 146
Oryctolagus cuniculus  |104 EHVLALMPEAGSPQHARVLQVY[RELLDALPMDAYTHGC I LHPEL 146
B4 GDAPIEERBIRFIED
Fig.4 Results of multiple sequence alignments of GDAP1 gene.
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Fig.5 Athree-dimensional model of GDAP1 protein.
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