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Figure S1: Eight pathogenic missplicing variants that were originally reported to disrupt 
branchpoints (BP). We found these variants actually served to create AG dinucleotides in the region 
between the BP and the downstream splice acceptor site (ACC). 
 

 
  



AGAIN: detection of intronic AG-gain variants (suppl figures) 
 

2 
 

Figure S2: Pyrimidine content and prediction of RNA stem-loop structures. (a) Pyrimidine content in 
three zones of interest. (b) Proportion of naturally occurring AG dinucleotides in zone 1 that could be 
concealed within the predicted RNA stem-loop structures. (c) Examples of RNA stem-loop structures that 
conceal AG dinucleotides from exposure to other base-pairing (blue arrow points in the 3’ direction). 
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Figure S3: Schematic of AGAIN software for generating protein sequences and HGVS annotations. 
AGAIN focuses on the two main misspliced outcomes by AG-gain variants: new acceptor site at the newly 
introduced AG (NEW_ACC), and complete exon skipping (EXON_SKIP). 
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Figure S4: Analysis of 350 published pathogenic AG-gain variants in zone 1. (a) Mode of inheritance 
of these pathogenic intronic AG-gain variants in terms of the associated clinical phenotype (AD: autosomal 
dominant, AR autosomal recessive, ADAR: autosomal dominant and recessive, XLD: X-linked dominant, 
XLR: X-linked recessive, UKN: unknown.). (b) Missplicing outcomes and their proportions. (c/d) The 
distance from AG-gain variants to BP/ACC, in which the variants that created new acceptor sites are 
highlighted in red, and the variants that resulted in complete exon skipping are highlighted in green. 
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Figure S5: MAF category comparison in the human population. The proportion of six groups of intronic 
variant (AG-gain variants, BP variants, essential acceptor splice site variants (ACC-1 and ACC-2), all other 
variants in the BP-ACC region, and one million random intronic variants) in different MAF categories 
(singleton, rare or common), based on (a) gnomAD v2 of WES data and (b) gnomAD v3 of WGS data. 
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Figure S6. Normal SPPL2A mRNA expression levels in a patient with mycobacterial disease who 
carries a homozygous intronic AG-gain variant of SPPL2A. Total mRNA extracted from cryopreserved 
peripheral blood mononuclear cells from the patient (homozygous), the patient’s sister (heterozygous) and 
two unrelated controls were used for RT-qPCR. Two different TaqMan probes for SPPL2A mRNA were 
used. Delta Ct values compared to GUSB (internal control) from three technical replicate reactions are 
shown. Bars represent the mean and standard error of the mean. 
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Figure S7: Genome-wide detection of 9 intronic AG-gain variants from WES data, and validation of 
their missplicing consequences from their paired RNA-seq data. (Green arrows indicate the locations 
of the AG-gain variants) 
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