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Often found in the gene chromosome 9 open reading frame 72 (C9ORF72) in the patients of familial frontotemporal dementia (a 

progressive disorder of the brain) and amyotrophic lateral sclerosis (muscles decreasing in size, resulting in difficulty in speaking, 

swallowing, and eventually breathing) are segments of abnormal dipeptide repeats, which serve as a signature of the diseases 

mentioned. Such dipeptide repeating of 10 – 1000 times can be found in the brain or spinal cord of the patients, including toxic 

Glycine-Arginine (GR)n. Using the biological small-angle X-ray scattering beamline 13A at the Taiwan Photon Source (TPS), 

covering a wide range of scattering vector q = 0.01 to 1.0 Å−1, we observed gradually ordered solution structures of (GR)n (n = 5, 10, 

15, 20, 25, 30) when the n value increases over 20. The model structures of the dipeptide repeats reconstructed based on the SAXS 

data analysis combined with molecular simulation suggest a possible formation mechanism of the ordered structures. Effect of 

intervening Prolines into the GR dipeptide repeats is also observed. We note that up to date, there are no crystal structures available 

for the intrinsically disorder dipeptide repeats.   
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