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Abstract:
Introduction: Researchers’ ever-increasing knowledge of 
human genes and their disease-associated mutations has 
inspired new approaches to drug design and discovery. 
By understanding the molecular mechanisms linked to 
disease, investigators can better target the activities of the 
enzymes, intracellular signaling proteins, and transcrip-
tion factors that regulate disease-associated phenotypes. 
Recently, biallelic pathogenic variants in PDXK were 
shown to cause axonal Charcot-Marie-Tooth disease with 
optic atrophy that responds to PLP supplementation. 

Method: We performed whole exome sequencing and 
segregation analysis using Sanger sequencing in order to 
uncover the pathogenic variant(s) in a family affected by 
an undiagnosed autosomal recessive peripheral neuropa-
thy. Pathogenicity of the variant was confirmed via enzy-
matic assays and mass spectroscopy on dried blood-spot 
samples, derived from all members of the family. 

Result: Here, we report two affected individuals, from a 
consanguineous Iranian family presenting with a child-
hood-onset sensorimotor axonal neuropathy and first 
signs of optic atrophy. Genetic analysis identified a seg-
regated novel homozygous missense variant in PDXK. 
We showed that the variant leads to reduced PDXK enzy-
matic activity with low PLP. The relatively early diagnosis 
and PLP replacement restored the PLP plasma levels with 
observable clinical improvement. 

Conclusion: As this is a rare opportunity for treatment 
intervention, it is essential that variants in PDXK should 
be investigated in patients with autosomal recessive, ear-
ly-onset polyneuropathy, enabling PLP supplementation. 
Treatment options are still extremely limited, and clear 
“druggable” pathways are not obvious for many of these 
mutations. The recent advances in both the understand-
ing of biology and the development of new gene delivery 

vectors, gene therapy holds much promise.
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