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SUPPLEMENTARY FIGURES 
 

 
 

Supplementary Figure 1. List of 250 circRNAs expressed in at least 40% of the human normal and ALS skeletal muscle 
biopsy samples. Upregulated (A) and downregulated (B) circRNAs in ALS based on log2 fold change, predicted from our circRNA-enriched 

RNA-seq analysis of normal (n = 5) and ALS (n = 5) biopsies. CircRNA nomenclature is based on the CircInteractome or circBase databases. 
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Supplementary Figure 2. Expression of select circRNAs based on RNA-seq analysis chosen for RT-qPCR analysis. Heatmap of 

circRNAs [upregulated (A) and downregulated (B)] predicted to change based on the fold change of the circRNA-enriched RNA-seq analysis 
in the ALS cohort. The circRNAs whose fold change was later validated by RT-qPCR analysis (top part of heatmaps; Figure 2) are separated 
with a line from circRNAs whose fold change was not validated by RT-qPCR analysis (bottom part of heatmaps; Supplementary Figure 3). 
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Supplementary Figure 3. RT-qPCR analysis of circRNAs predicted to change by RNA-seq analysis but not validated. 
Differential expression of circRNAs predicted to increase (A, B) or decrease (C, D) based on their fold change and their linear counterpart in 
normal (n = 12) and ALS (n = 8) muscle biopsies, as quantified by RT-qPCR analysis. Data were normalized to RPS9 mRNA levels, and TBP 
mRNA expression levels were included as a control; p-values *p < 0.05, ***p < 0.001. 
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Supplementary Figure 4. Differential expression in ALS CNS of circRNAs differentially abundant in human ALS muscle. 
Differential expression of upregulated (A) and downregulated (B) circRNAs and their linear counterparts, as validated in human ALS skeletal 
muscle biopsies, from human spinal cord (cervical, thoracic, lumbar regions; n = 5 for each region in both normal and ALS) and frontal 
cortex (n = 4 for normal and n = 5 for ALS) biopsies. Data were normalized to RPS9 mRNA levels; p-values *p < 0.05, **p < 0.01, ***p < 0.001. 
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Supplementary Figure 5. Information on upregulated or downregulated circRNAs overlapping between human and mouse. 
Tables summarizing the aliases of human and mouse transcripts, the exons predicted to comprise the circRNA body, and the potential 
sequence overlap which we used to generate primers spanning the predicted junction; shown are upregulated (A) and downregulated (B) 
circRNAs, validated in human ALS muscle by RT-qPCR analysis. 
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Supplementary Figure 6. Analysis of expression in muscle of ALS mice (SOD1G93A) of circRNAs differentially abundant in 
human ALS muscle. CircRNAs that were validated in human ALS muscle and predicted to be upregulated (A) or downregulated (B), were 

quantified in skeletal muscle from SOD1G93A mice by RT-qPCR analysis and found to not be significantly altered. Upregulated or 
downregulated circRNAs are designated by red or blue bars, respectively, based on the validation in human ALS muscle biopsies in Figure 2. 
Data were normalized to Rps9 mRNA levels; p-values *p < 0.05. 
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Supplementary Figure 7. Analysis of expression in spinal cord of ALS mice (SOD1G93A) of circRNAs differentially abundant in 
human ALS muscle. CircRNAs that were validated in human ALS muscle and predicted to be upregulated (A) or downregulated (B), were 

quantified in spinal cord from ALS mice (SOD1G93A) by RT-qPCR analysis at the presymptomatic stage (A), late symptomatic stage (B), and (C) 
not significantly changed. Upregulated (red) or downregulated (blue) designations are based on the circRNA pattern observed in human 
ALS muscle biopsies in Figure 2. Data were normalized to Rps9 mRNA; p-values *p < 0.05, **p < 0.01, ***p < 0.001. 


