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Giant Axonal Neuropathy (GAN) follows an autosomal recessive genetic inheritance and impedes the periph-
eral and central nervous system due to axonal swellings that are packed with neuro-filaments. The patients
display a number of phenotypes, including hypotonia, muscle weakness, decreased reflexes, ataxia, seizures,
intellectual disability, pale skin, and often curled hair. We used X-ray diffraction and tensile testing to de-
termine potential changes to the structure of keratin intermediate filaments (IFs) in the hair of patients with
GAN. A statistically significant decrease of the 47 Å and the 27Å diffraction signals were observed. Tensile
tests determined that the hair was slightly stiffer, stronger, and more extensible in GAN patients. These results
suggest that the structure of keratin IFs in hair is altered in GAN, and the findings are compatible with an
increased positional disorder of the keratin tetramers within the hair fibres. We present a detailed model how
molecular disorder affects the structure of Ifs to describe our scattering data. Our results also support the use
of X-ray diffraction and tensile testing as a potential diagnostic method for diseases affecting hair structure
allowing for fast and non-invasive screening
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