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Conformational analysis of misfolded proteins in neurodegenerative diseases
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® Many neurodegenerative diseases are characterized by the accumulation of conformationally disordered
(misfolded) proteins in brain and nervous tissues. The protein misfolding will hence be a quite important
issue for the development of cures for the diseases as well as the understanding of basic properties of

protein molecules. In this study, we analyzed the conformation of misfolded proteins by small-angle X-ray
scattering and attempted to reveal the pathomechanism of the diseases.
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Misfolding of SOD1 in amyotrophic lateral sclerosis (ALS)
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@ Mutations in SOD1 proteins cause the neurodegenerative disease called amyotrophic lateral sclerosis (ALS), and one of major pathological hallmark of the
SOD1-related ALS is abnormal accumulation of misfolded SOD1 proteins in motor neurons of spinal cords.
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® In this study, we examined the misfolding of SOD1 proteins by differential scanning calorimetry (DSC), circular dichroism (CD), and small-angle X-ray
scattering (SAXS), all of which have been provided as a part of a Nanotechnology Platform in IMS. What we have found is summarized in the figure below.
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® We have found that mutations in SOD1 @decrease the thermal stability of the protein structure and @disrupt the secondary structures at physiological
temperature. Furthermore, ®the disulfide bond in mutant SOD1 is susceptible to reductive cleavage, and the loop regions become significantly disordered.

o KIFETHSNEZEFELTORRE. ABELNRINERLERHDIZEDT, BIC. XIBNEBELICED I VNIEDDFRIRBIRICOVWTIE, HRBIESE
FAICBES5Y., YOTILDRARNST—HDOFEIN - BRICEDETFEVZEERS, LEROBEERHMREEDITENTER, BB, U EOHAFTMEE.
ADREZFH/RXE U THRELTWS (Protein Sci 2017; Sci Rep 2016; J Biol Chem 2016; Front Mol Biosci 2016)

® We have published our proposing mechanism of SOD1 misfolding in four independent papers, all of which could not be accomplished without the support

from this Nanotechnology Platform in IMS. In particular, the collaboration in our group is quite successful in the conformational analysis of SOD1 with
SAXS throughout the experiments; from sample preparation to data analysis.
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