
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
UMAPs for disease and sex in the frontal and occipital cortices. a, UMAP depicting nuclei from each of the 
diseases (n = 12 control; n = 10 C9-ALS; n = 6 C9-ALS-FTD; and n = 9 C9-FTD) in the frontal cortex separated 
into 17 cell clusters. b, UMAP depicting nuclei from male (n = 19) and female subjects (n = 18) in the frontal 
cortex. c UMAP depicting nuclei from each of the diseases (n = 10 control; n = 10 C9-ALS; n = 6 C9-ALS-FTD; 
n = 9 C9-FTD) in the occipital cortex separated into 17 cell clusters d, UMAP depicting nuclei from male (n = 
19) and female subjects (n = 16) in the occipital cortex. e, UMAPs depicting the major cell types in the occipital 
cortex. f, Cell-type annotation performed based on previously described marker genes for each cell type in the 
occipital cortex. The size of dot represents fraction of cells in which the marker gene was detected, and the 
intensity of the color represents mean expression level in group. 
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Supplement Figure 2.
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The UNC13A CE is not detected in frontal cortex excitatory neurons in our 10x Genomics snRNA-
sequencing dataset. 
a, IGV plot displaying the region of the CE in UNC13A. The top track shows the detectable UNC13A CE in TDP-
43-/NeuN+ nuclei from Liu et al. (2019). The arrow points to the position of the CE junction. The second track is 
the same region in the TDP-43+/NeuN+ nuclei from Liu et al. (2019). The third track is the excitatory neurons 
from the control samples (n = 12) in our 10x Genomics data. The fourth track is the excitatory neurons from C9-
FTD subjects (n = 9). b, A table displaying the mean expression levels of STMN2, KALRN, and UNC13A in 
Controls, C9-ALS, C9-ALS/FTD and C9-FTD in all excitatory neurons in our snRNA sequencing dataset c, Violin 
plots showing the expression levels of STMN2, KALRN, and UNC13A in each of the cell clusters in the frontal 
cortex.   
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Supplementary Fig. 3 

CEs in TRAPP12C, MADD and RAP1GAP are not detected in frontal cortex excitatory neurons in C9-
FTD our 10x Genomics snRNA-sequencing dataset. 
a, Plot displaying the 10x Genomics data coverage of transcripts from the 3’ to the 5’ end. 10x Genomics data 
has a significant 3’ bias due to technical aspects of their sequencing protocol. This plot uses excitatory neurons 
from C9-FTD 4 (n = 902 cells) and is calculated as the average coverage at each base starting at the 3’ end of 
the gene. The baseline (blue) sequencing and the deep (maroon) sequencing for the same 902 cells are 
displayed. b, d, f, IGV plots for the region of the CEs in TRAPPC12 (b), MADD (c), and RAP1GAP (d). In each 
of the IGV plots the top track shows the TDP-43-/NeuN+ nuclei from Liu et al. (2019). The red arrows point to 
the position of the CE junction. The second track is the same region in the TDP-43+/NeuN+ nuclei from Liu et 
al. (2019). The third track is the excitatory neurons from the control samples (n = 12) in our 10x Genomics data. 
The fourth track is the excitatory neurons from C9-FTD subjects (n = 9). c, e, g, Violin plots showing the 
expression levels of TRAPPC12 (c), MADD (e), and RAP1GAP (g) in each of the cell clusters in the frontal 
cortex. h, A table displaying the mean expression levels of TRAPP12, MADD, and RAP1GAP in excitatory 
neurons from Controls, C9-ALS, C9-ALS/FTD and C9-FTD in our snRNA sequencing dataset.  
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The effect of CE inclusion and TDP-43 depletion on the expression of STMN2 and KALRN. 

a, Box plot displaying normalized counts of STMN2 in excitatory neurons containing an annotated STMN2 
junction compared with excitatory neurons containing a STMN2 CE junction from all C9-FTD individuals (p = 
0.000084, t-test). b, Box plot displaying normalized counts of KALRN in excitatory neurons containing an 
annotated KALRN junction compared with excitatory neurons containing a KALRN CE junction (p = 0.79, t-test). 
c, Box plot displaying normalized counts of STMN2 in TDP-43+/NeuN+ nuclei and TDP-43-/NeuN+ from Liu et 
al. (2019) (p = 0.0028, t-test). d, Box plot displaying normalized counts of KALRN in TDP-43+/NeuN+ nuclei and 
TDP-43-/NeuN+ from Liu et al. (2019) (p = 0.0088, t-test). 
 


