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LETTER TO THE EDITOR

Spinocerebellar ataxia type 3 (SCAS3, also known as Machado-Joseph disease) is an
autosomal dominant neurodegenerative disorder [1]. SCA3 is caused by the CAG
nucleotide repeat expansion of the ataxin-3 gene, generating polyglutamine-(polyQ-
) containing ataxin-3. Normal individuals have up to 44 repeats, whereas patients
have between 52 and 86 repeats [2]. Protein aggregation is a hallmark of SCA3 and
toxic aggregates are often localized in the nucleus [3]. The clinical features principally
involve ataxia, spasticity, and ocular movement abnormalities.

Ataxin-3 is a cytoplasmic protein involved in a protein-metabolizing process, so called
the ubiquitin-proteasome system. It often binds more than 4 of polyubiquitin chains to
trigger protein degradation [4]. Thus, Ataxin-3 has universal role in various types of
cells and indeed exhibits a wide expression in tissues and cells (see the UniGene
website, URL. https://www.ncbi.nlm.nih.gov/unigene/). Is it possible that mutant
ataxin-3 affects glial cells as well as neuronal cells, as seen in the cases of other
neurodegenerative disorders [5,6]2

Cells stably expressing the GFP-tagged mutant ataxin-3 construct with 79 Q repeats
did not exhibit myelin multiple web-like structures in FBD-102b cells as the
oligodendroglial cell model [7] (Figure 1). Also, cells with mutant ataxin-3 indeed
failed to exhibit differentiated phenotypes with processes in NT1E-115 cells as the
neuronal cell model [8] (Figure S1). Of note, mutant ataxin-3 formed small protein
aggregates, which are mainly localized in the lysosome (Figure S2) and the Rab7-
positive vesicle (Figure S3) but not in other major organelles such as the endoplasmic
reticulum (Figure S4) and the Golgi body (Figure S5). Further studies on cell biological
properties for mutant ataxin-3 will possibly allow us to understand how mutant one
causes cellular pathological effects not only in neuronal cells but also in glial cells.
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Figure 1: Cells harboring the mutant ataxin-3 construct fail to exhibit differentiated phenotypes in oligodendroglial
FBD-102b cells. Parental FBD-102b cells or cells with the mutant construct (79-Q-repeat-containing one) were
allowed to be differentiated for 3 days. Representative cells are outlined by white dotted lines. Small images

within large ones (upper ones) were magnified in lower images. After 3 days following the induction of

differentiation, cells with myelin multiple web-like structures (differentiated cell phenotypes) were counted. They

are statistically shown (**, p<0.01 of Student’s t-test; n=3 fields).
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Figure S1: Cells harboring the mutant ataxin-3 construct fail to exhibit differentiated phenotypes in neuronal N1E-
115 cells. Parental N1E-115 cells or cells with the mutant construct were allowed to differentiate for 3 days.
Representative cells are outlined by white dotted lines. After 3 days following the induction of differentiation, cells
with more than one-cell-body-length of processes from the cell bodies were considered differentiated phenotypes

(cells with processes) (**, p<0.01 of Student’s t-test; n=3 fields).
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Figure S2: Mutant ataxin-3 is localized in the lysosome. (A) FBD-102b transfected with the plasmid encoding the
mutant construct (green) were immunostained with an anti-lysosomal-associated membrane protein 1 (LAMP1)
antibody (red). Merged images (yellow) are also shown. (B) Fluorescence intensities (F.I., arbitrary unit) of green

and red along dotted arrows in upper left and right images, respectively, are shown.
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Figure S3: Mutant ataxin-3 is localized in the Rab7-positive vesicle. (A, B) FBD-102b transfected with the plasmid
encoding the mutant construct (green) were immunostained with an anti-Rab7 antibody (red,). Rab7 is present
around the lysosome. Merged images (yellow) are also shown. Fluorescence intensities (F.I., arbitrary unit) of green

and red along dotted arrows in upper left and right images, respectively, are shown.
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Figure S4: Mutant ataxin-3 is not localized in the endoplasmic reticulum. (A, B) FBD-102b transfected with the
plasmid encoding the mutant construct (green) were immunostained with an antibody (red) against endoplasmic
reticulum-resident KDEL antigen. Merged images (yellow) are also shown. Fluorescence intensities (F.L., arbitrary

unit) of green and red along dotted arrows in upper left and right images, respectively, are shown.
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Figure S5: Mutant ataxin-3 is not localized in the Golgi body. (A, B) FBD-102b transfected with the plasmid
encoding the mutant construct (green) were immunostained with an anti-Golgi matrix 130 kDaprotein (GM130)
antibody (red). Merged images (yellow) are also shown. Fluorescence intensities (F.I., arbitrary unit) of green and

red along dotted arrows in upper left and right images, respectively, are shown.



