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Study of amyloid-like fibrils formation of the polyglutamine tract
caused by neurodegenerative disorder.

Sayoko Hayashi”, Takayuki Hattori', Akihiko Takasaki' and Hiroshi Ishiguro1>

Summary Polyglutamine diseases are a group of nine hereditary disorders as well as
Huntington's disease caused by the abnormal expansion of polyglutamine tracts. These diseases
are the autosomal dominant inheritance form characterized by the progression of protein
aggregation in neuronal cells. Several lengths of the polyglutamine protein, which is caused by the
polyglutamine disease expressed in E. coli, and several proteins were purified for testing the
formation of amyloid-like fibrils by use of transmission electron microscope. Using the
Glutathione S-transferase (GST) binding polyglutamine tract, formation of the aggregation for an
insoluble fibrils structure was tested under several conditions.

In this study, 52 and 82 polyglutamine tracts with GST protein formed the aggregation for the
insoluble fibrils structure, but not that of 17 and 32 polyglutamine tract connected GST protein.
These amyloid-like fibrils formation was dependent on the polyglutamine length and temperature.
These structure-changes could be changed from an unfolded structure to a [ -sheet structure. The
results of the capability on aggregation for insoluble fibrils will utilize the assay development for

innovative drug development.

Key words: CAG repeat disease, Huntington’s disease, Polyglutamine tract, Amyloid-like

fibrils formation, Transmission electron microscope
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Fig. 1 Structure model of GST connecting polyglutamine
tract. GST represents the glutathione S-transferase,
and Q17, Q32, Q52 and Q82 display the
polyglutamine numbers of each tract. The gray box
depicts the thrombin-digested site.
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Fig. 2 Analysis of the GST-polyglutamine proteins by the
use of SDS-PAGE. SDS-PAGE gel is a 4-20%
gradient gel, and CBB stains the protein band. One
u g of protein was applied to each lane. The MW
marker represents the molecular weight marker.
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Fig. 3 Results of the Western blot analysis for the GST connecting polyglutamine tracts. (A)SDS-PAGE gel stained with

CBB. Samples show the molecular weight marker (MW marker, left), GST connecting 52 polyglutamine protein
(GST-Q52), GST connecting 82 polyglutamine protein (GST-Q82), and their thrombin digested sample (GST-Q52/
thrombin and GST-Q82/thrombin). Gel is stained by CBB solution. (B)Western blotting analysis of GST connecting
polyglutamine tract using anti-GST polyclonal antibody. (C)Western blotting analysis of GST connecting

polyglutamine tract using anti- polyglutamine monoclonal antibody.
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Fig. 4 Amyloid-like fibrils formation of the GST connection polyglutamine tract. All of samples were left on 4T for 50
days. A 340 was left on 4C for 2 hours. Protein concentrations of GST protein (A), GST-Q17 (B), GST-Q32 (C
and D), GST-Q52 (E), GST-Q82 (F and G), and A f§ 40 (H) are 6.85 u M, 13.37 u M, 12.07 u M, 8.06 u M, 7.55 u M
and 57.72 u M, respectively. The black arrow points to polyglutamine fibrils-like formation (E).
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day7

day14

day21

Fig. 5 Chronological changes of amyloid-like fibrils formation dependent on the length of polyglutamine tract. All of these

protein concentrations are 4.32 u M and were left for a predetermined time at 4C. GST connecting polyglutamine
tract shows GST-Q17 (A, B, C, D), GST-Q32 (E, F, G, H), GST-Q52 (I, J, K, L), GST-Q82 (M, N, O, P).
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Fig. 6 Chronological changes of amyloid-like fibrils formation dependent on the temperature of polyglutamine tract. All of

these protein concentrations are 2.89 uM and were left for a predetermined time at 26°C. GST connecting
polyglutamine tract shows GST-Q17 (A, B, C, D), GST-Q32 (E, F, G, H), GST-Q52 (I, J, K, L), GST-Q82 (M, N, O, P).
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