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abstract
Abnormal protein aggregates (amyloids) of SOD1 have often been observed
in the motor neurons of Amyotrophic Lateral Sclerosis patients. However,
the amyloid formation mechanism remains unclear. In this study, we analyzed
formation of SOD1 amyloids by using our recently established biological
Rheo-NMR spectroscopy that enables to detect atomic-level structural
changes of a protein during amyloid formation in real time. By using
Rheo—-NMR, we found that native SOD1 was converted into its denatured
species during amyloid formation. In addition, monomeric SOD1 was shown
to interact with oligomers and/or nucleus via the specific molecular

surface to form amyloids
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Figure 3. Model of amyloid formation of SOD1
BiE T

171

B KRBT T
NIR BEZT DI LMTELLD, T KEREMET 2L REHAZ U —=2 7

LA®BMHETEDL, BHE, IV—DARXSL ALEENDIINI I UVBRICEEND DT

171

Fr (BBEBEFRETa T X)) REBYWHKROREAMPET I v A4 FEKIZK L THE

171

AL EERMEINRTWVS, FRlIZ, BETBE T a7 3 —F 0V UHEREK
BUNTEDa-V X7 A0rDO7 InA FBRMEOTBKEERS I —EF L Z#HHMED
WEOHERHVIEHEINLT WD, AFFEOFEME LT, SODL DT I v A RERICEHL
T, 734 FEEENRDKAMN, Co X7 NKEBREBET N ANA 4L
AV —NMR ZBEfE L, FEREESCKEIERICED L) R EEBR D 20 T oMETHL )

W92 2 LT HRR Y,




51 M 3C R

(1) Morimoto D, Walinda E, Iwakawa N, Nishizawa M, Kawata Y, Yamamoto A, Shirakawa
M, Scheler U, and Sugase K, High-Sensitivity Rheo—NMR Spectroscopy for Protein
Studies. Anal. Chem., 2017, 89(14), 7286-7290.

(2) Iwakawa N, Morimoto D, Walinda E, Kawata Y, Shirakawa M, and Sugase K,
Real-Time Observation of the Interaction between Thioflavin T and an Amyloid
Protein by Using High-Sensitivity Rheo-NMR. Int. J. Mol. Sci., 2017, 18(11), 2271.

(3) Knowles TPJ, Waudby CA, Devlin GL, Cohen SIA, Aguzzi A, Vendruscolo M,
Terentjev EM, Welland ME, Dobson CM, An analytical solution to the kinetics of

breakable filament assembly. Science, 2009, 326, 1533-1537.

AT D 5 AW
(G 396 2%
° Walinda E, Morimoto D, Shirakawa M, Scheler U, and Sugase K, Visualizing protein

motion in Couette flow by all-atommolecular dynamics. BBA, 2020, 1864 (2), 129383.

[ M8 % 3% ]
o HMAKE. NAAF LA v Y —NMRIEOBZE EISHH. F 20 [\ FF F NMR #F 52, AL,
2019 4E 8 A 2 H~4 8 (¥HiriEmE)

[RAZ—H5FK]
e Morimoto D, Amyloid formation of poly-ubiquitin chains investigated by biological

rheo—-NMR spectroscopy, EUROISMAR 2019, Berlin, 25'"-30'" Aug 2019.

[Zofft (FEFEFE) ]

o HMAKE. WM. [HEE Rheo-NMR IC X 57 I 04 FRHMEABED T OHE L,
AT THAE ) 2019 4 10 A B3 7 5 .

o HMAKE. BWWFHHA.AEERSFLAo Y —NMR OB LIS, B AR K L % A5

BIGE. 2019 FF . 28 10 &,




