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Supplementary Figure 1 
Characterization of SCA1-iPSCs 
a) Upper panels show fragment analysis of CAG repeat numbers in blood samples from patients or in iPSC clones 
established from their lymphocytes. Lower table shows CAG repeat sequences in normal and mutant allele and their 
repeat numbers determined by Sanger sequencing. Samples with red IDs were used for RNA-seq.  
b) Morphology of iPSC clones in feeder-free culture. 
c) Immunocytochemistry shows expression of pluripotent stem cell markers in normal iPSCs and SCA1 iPSC clones. 
d) Chromosome analysis of iPSC clones by Gimsa staining. Abnormal chromosomes were not detected in SCA1-iPSC 
clones. 
 
  



 
 
Supplementary Figure 2 
Characterization of SCA1-iPSCs 
a) Cell growth of iPSC clones in feeder-free culture. The two-sided Student’s t-test was used for statistical comparisons 
in the right panel. Data are mean values ± SEM. P=0.0036 (**) at day 6 and P=0.016 (*) at day 8.  
b) Growth and morphological changes of EB spheres during culture for 21 days. 
c) Size increase of EB spheres. The two-sided Student’s t-test was used for statistical comparisons in the right panel. 
Data are mean values ± SEM. P=2.0×10-11 (***) at day 14. 
d) Neurite extension of iPSC-derived pan-neurons was evaluated after 12 days of AAV vector addition to culture medium. 
AAV-EGFP or AAV-HMGB1-EGFP was added at MOI of 2,000. Similar experiments were repeated three times. Tukey’s 
HSD test was used for multiple comparisons. P=0.00027 (###) and P=0.0089 (##). The box plot shows the median and 
25–75th percentile, and whiskers represent data outside the 25–75th percentile range. 
e) Spine density of iPSC-derived pan-neurons was evaluated during the same period as D. Similar experiments were 
repeated three times. Tukey’s HSD test was used for multiple comparisons. P=0.000006 (###) and P=0.0040 (##). The 
box plot shows the median and 25–75th percentile, and whiskers represent data outside the 25–75th percentile range. 
 
  



 

 
Supplementary Figure 3 
Differentiation protocol of iPSCs  
Protocol for differentiation of normal and SCA1 iPSCs to Purkinje cells. RL: Rhombic Lip prepared from mouse embryos 
at E14. 
 
  



 
 

Supplementary Figure 4 
Summary of RNA-seq of iPSCs  
a) Summary of RNA-seq data of iPSCs at three differentiation stages. %QC is also indicated. 
b) The RNA-seq data analysis pipeline is shown.  
 
  



 

 
Supplementary Figure 5 
Static molecular network of iPSCs during differentiation to Purkinje cells 
Nodes with significantly changed expression at each differentiation stage were simply connected by the PPI database 
from the iPSC stage to the EB stage and from the EB stage to the Purkinje cell stage. Red nodes indicate proteins with 
PPI-based connections to the next stage, while purple nodes indicate proteins with no connections. The table shows 
the numbers of connected and unconnected nodes together with the ratio of connections. 
 
  



 
 
Supplementary Figure 6 
Meta-analysis of dynamic molecular networks  
IMAD analysis was performed with publicly available RNA-seq data of cerebellar tissues from Atxn1-KI and Atxn1-Tg 
mice. The mouse dynamic networks at multiple ages were connected to the Purkinje cell-stage network of iPSCs to 
examine their similarity. The number of mouse data is shown in Figure 5. The numbers of connected impactful nodes 
are shown below the network images. 
 
  



Supplementary Figure 7 
Inclusion of the ISG15-relevant network in meta-analysis by iMAD 
Dynamic molecular networks generated by iMAD were reorganized in concentric circle diagrams (indicated by orange 
lines), which included cytokine-relevant sub-networks (indicated by purple gene names and purple lines) in the Atxn1-
KI or Atxn1-Tg mouse network.  



 

 
Supplementary Figure 8 
Uncropped images for all figure 
 


