
 



Figure S1. Isoform usage in voltage-gated sodium channels predicted by Salmon. A) For SCN1A, the estimated transcripts per million (TPM) values 
for each transcript in the human dorsolateral prefrontal cortex across twelve developmental periods are represented by the shade of blue in the 
heatmap, with transcripts with high estimated expression in darker shades. The names of transcripts that include exon 5A are shown in red, those 
that include exon 5N are shown in blue, while transcripts that do not include exon 5 are shown in black. Transcript definitions are from GENCODE 
v31 and genomic coordinates are shown in GRCh38. B-D) The representation in ‘A’ is repeated for SCN2A, SCN3A, and SCN8A. The Salmon postnatal 
results for SCN8A are inconsistent with the data for 5N and 5A (main manuscript). 
 
  



 
 
Figure S2. Expression of all protein-coding exons in voltage-gated sodium channels in the human cortex across development. A) The Loess 
smoothed average expression of each protein-coding exon in SCN1A is shown across development. Constitutive protein-coding exons (CDS) are 
labelled together, and their corresponding color shown in the legend. Variable CDS, that are unique to a small number of transcripts, are labeled 
along with their DEXSeq exon code (Additional file 3: Table S2). B-D) Panel ‘A’ is repeated for SCN2A, SCN3A, and SCN8A. 



 
 
Figure S3. Ratio of 5A and 5N expression in the human and mouse cortex across development. A) The ratio of 5A and 5N expression for each sodium 
channel is shown across development for 176 BrainVar human cortex (DLPFC) samples across development; the colored lines show the Loess 
smoothed average and 95% confidence interval (shaded region). B) Panel A is repeated for 58 mouse cortex samples across development. 
 



 
 
Figure S4. Expression of CDS 4 and CDS 6 in the human cortex across development. A) The expression of CDS 4 (purple) and CDS 6 (green) in SCN1A 
is shown for 176 BrainVar human dorsolateral prefrontal cortex samples across development (points). On the left, the colored line shows the Loess 
smoothed average and 95% confidence interval (shaded region). On the right, boxplots show the median and interquartile range for the same data, 
binned into fetal, transitional, and mature developmental stages. B) The ratio of CDS 4 and CDS 6 expression from panel ‘A’ is shown across 
development (left) and in three developmental stages (right). C-H) Panels A and B are repeated for the genes SCN2A, SCN3A, SCN8A. CPM: Counts 
per million. Statistical tests: B, D, F, H) Left panel, linear regression of log2(4:6 ratio) and log2(post-conceptual days). Right panel, two-tailed Wilcoxon 
test of log2(4:6 ratio) values between fetal and mature groups. 
 



 
 
Figure S5. Expression of SCN8A constitutive CDS 1-7 in the human cortex. The Loess smoothed average expression in the dorsolateral prefrontal 
cortex is shown across human development. CDS 4 is highlighted in red with a dashed line. These data are a subset of Additional file 1: Fig. S2D. 
  



 



 
Figure S6. Expression of CDS 5A and 5N in 16 human brain regions across development. A) The ratio of CDS 5A and CDS 5N expression is shown 
across development for SCN1A in 607 BrainSpan human postmortem brain samples from 41 individual brains in six brain regions (indicated by color). 
The colored line shows the Loess smoothed average and 95% confidence interval (shaded region). B) The cortex samples from ‘A’ are split into 11 
cortical regions (indicated by color). C-H) The analyses in ‘A’ and ‘B’ are repeated for SCN2A, SCN3A, and SCN8A. Abbreviations: OFC: orbital prefrontal 
cortex; DFC: dorsolateral prefrontal cortex; VFC: ventrolateral prefrontal cortex; MFC: medial prefrontal cortex; M1C: primary motor (M1) cortex; 
S1C: primary somatosensory (S1) cortex; IPC: posterior inferior parietal cortex; A1C: primary auditory (A1) cortex; STC: superior temporal cortex; ITC: 
inferior temporal cortex; V1C: primary visual (V1) cortex. Statistical tests: A-H) Linear regression of log2(5A:5N ratio + 0.1) and log2(post-conceptual 
days). 
  



 

 
 
Figure S7. 5N expression by rs3812718 genotype in the developing human cortex. A) rs3812718 (chr2:166,053,034 C>T, GRCh38) is a common single 
nucleotide polymorphism (SNP) previously associated with differential 5N inclusion in the human temporal cortex.21,22 The SNP is five nucleotides 
upstream of the 5N donor splice site. B) Normalized 5N expression by rs3812718 genotype in 176 postmortem human dorsolateral prefrontal cortex 
samples across cortical development. Expression values are log2-scaled counts per million (log2CPM) with a value of -10 representing no reads 
detected (31 samples). C) Normalized 5N expression (log2CPM) is shown for the same samples as in ‘B’, binned by genotype. D) Panel ‘B’ is repeated 
for SCN1A gene-wide expression. E) Panel ‘C’ is repeated for SCN1A gene-wide expression. Statistical tests: C, D) Two-tailed Wilcoxon test. 
 
 


