Alamut Visual Splicing Predictions

Gene: KCNQ1 - Transcript: NM_000218.2 - Variant: ¢.1686-9T>C
Analysis range: ¢.1686-108 (Intron 13) - ¢.1732+45 (Intron 14) [199 bps]
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Supplementary Figure 1. Splicing prediction generated by the Alamut software for
the KCNQ1 ¢.1686-9T>C variant



Nucleotide position

#CHROM 11

POS ID 2798207
REF T

ALT C, A or G

SpliceAI results (under default parameters)

ALLELE SYMBOL DS AG DS AL DS DG DS DL DP AG DP AL DP DG DP DL
SpliceAI=C KCNQL 0.00 0.02 0.00 0.00 -48 9 -24 50
SpliceAI=A KCNQ1 0.01 0.09 0.00 0.00 -48 9 -24 50
SpliceAI=G KCNQ1 0.01 0.16 0.00 0.00 -48 9 -24 50

Details of SpliceAI INFO field

(as provided in https://github.com/Illumina/SpliceATI)

ALLELE Alternate allele

SYMBOL Gene symbol

DS _AG Delta score (acceptor gain)

DS AL Delta score (acceptor loss)
DS_DG Delta score (donor gain)

DS_DL Delta score (donor loss)

DP_AG Delta position (acceptor gain)
DP_AL Delta position (acceptor loss)
DP_DG Delta position (donor gain)
DP_DL Delta position (donor loss)

Delta score of a variant, defined as the maximum of (DS _AG, DS_AL, DS DG, DS DL), ranges
from 0 to 1 and can be interpreted as the probability of the variant being splice-
altering. In the paper, a detailed characterization is provided for 0.2 (high recall),
0.5 (recommended), and 0.8 (high precision) cutoffs. Delta position conveys information
about the location where splicing changes relative to the variant position (positive
values are downstream of the variant, negative values are upstream) .

Supplementary Figure 2. SpliceAl prediction results. The effects of the T>C variation at
KCNQ1 c.1686-9 (g.2798207) were evaluated. Additionally, the other possible nucleotide
changes, T>A and T>G, at that position are also shown. The software returned a near null
score (0.02) for the DS_AL (Delta score, acceptor loss) at the canonical acceptor site at
position g.2798207+9. Although the other variations (T>A and T>G) are less welcomed
than T>C in the polypyrimidine tract, displaying increased DS_AL scores (0.09 and 0.16,
respectively), they did not reach the minimum significance level.
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No bindig sites are present only in the second (MUTATED) sequence.

Supplementary Figure 3. SpliceAid analysis of RNA target motifs bound by splicing proteins in the reference
or ¢.1686-9T>C KCNQ1 sequences. The junction between intron 13-exon 14 of the reference and c.1686-9T>C
KCNQ1 sequences were used as an input. a Graphic output histograms in which each target RNA sequence is
represented by a coloured bar whose height is proportional to its binding affinity (score). The software
assigned a positive score to the target sequences that facilitate exon definition and a negative score to the
target sequences that facilitate intron definition. b Description of the binding sites present only in the wild-type
sequence. The SpliceAid software predicted that the KCNQ1 ¢.1686-9T>C variant abolishes the binding site
motif (UCUCU or UCUCUC, the affected nucleotide is underlined) for PTBP1 (polypyrimidine tract binding
protein 1, also known as PTB or hnRNP 1), located in the intronic region upstream of exon 14. PTBP1 is a
ubiquitous RNA-binding protein that regulates splicing. Although PTBP1 is a well-known splicing repressor and
does not directly enhance splicing, it can modulate exon inclusion indirectly by preventing the binding of
splicing repressors®2.

1. Xue, Y. et al. Genome-wide analysis of PTB-RNA interactions reveals a strategy used by the general splicing repressor to
modulate exon inclusion or skipping. Molecular Cell 36, 996-1006 (2009).

2. Paradis, C. et al. hnRNP I/PTB can antagonize the splicing repressor activity of SRp30c. RNA 13, 1287-1300 (2007).



Supplementary Figure 4. Full size plasmid gel image of Figure 5b. Identification of
positive minigene constructs by agarose electrophoresis of plasmid DNA isolated
from 22 ampicillin-resistant bacterial clones (bottom part of the gel). Plasmids with
bold numbers, displaying reduced electrophoretic mobility as compared to the
empty vector (EV), were identified as positives (containing the insert) and
sequenced. Ten additional plasmids (1491-1500) were separated in the upper part
of the same gel.
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Supplementary Figure 5. Full size RT-PCR gel images of Figure 6. RT-PCR analysis of Hela
cells transfected with KCNQ1 ¢.1686-9T>C minigene plasmids. The agarose gel
electrophoresis of minigene-derived KCNQ1 and endogenous RPL19 RT-PCR products from
two transfection experiments are shown in a and b using the indicated reference (REF) or
mutant (MUT) KCNQ1 minigene plasmids (as described in Fig. 5). Amplification of KCNQ1
cDNA was performed with a forward primer located in E13 and a reverse primer in the
vector-derived Myc-epitope. The 263 bp longer KCNQ1 bands correspond to the normal
MRNA including the exons 13-14-15 and the shorter 216 bp bands correspond to an
aberrant mRNA with the complete skipping of exon 14. Each RT-PCR lane (1-14)
corresponds to a cell culture well processed independently. The amplification of RPL19 was
used as a cDNA normalization control. NTR non-transfected cells, L DNA ladder.
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Supplementary Figure 6. Predicted out-of-frame C-terminal KCNQ1 protein encoded by
the AE14 mRNA. The deduced protein sequence of the reference (a) and AE14 (b) KCNQ1
transcripts are shown. The skipping of E14 creates a frameshift at the beginning of E15 and
a premature termination codon in E16, 79 nucleotides before reaching the natural
termination codon. The aberrant protein would lose the last 114 amino acids (underlined)
of the C-terminal domain (from Leu563 to Ser676), which would be replaced by 72 new

amino

acids (double underlined). Thus, the predicted truncated protein

NP_000209.2:p.Leu563Lysfs*73. Each exon (E12-E16) is highlighted with different colors.
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Supplementary Figure 7. Full size Western blot images of Figure 7. Western blot
analysis of Hela cells transfected with KCNQ1 ¢.1686-9T>C minigene plasmids. KCNQ1
Reference (REF) or Mutant (MUT) minigene plasmids (PL) were transfected into Hela
cells (in triplicated wells) as indicated. Cell lysates were analyzed by Western blotting
with mouse monoclonal anti-FLAG (a) or anti-Myc (b) antibodies 48h after transfection.
NTR non-transfected cells, AB membrane stained with Amido Black 10B after
immunostaining, L protein ladder SeeBlue Plus2 pre-stained protein standard. Molecular
weights (kDa) of marker bands are indicated.
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Supplementary Figure 8. Full size RT-PCR image of Figure 8. RT-PCR analysis of the
endogenous expression of KCNQ1 in the blood of the index patient's parents. Agarose
gel electrophoresis of RT-PCR products of blood RNA isolated from the index patient's
mother (lane 1) and father (lane 2). Amplification of KCNQ1 cDNA was performed with
a forward primer located in E13 and a reverse primer in E16. Negative controls were
loaded in lane 3 (-RT) and 4 (non template). The upper bands (254 bp) correspond to
the normal KCNQ1 mRNA and the lower one (207 bp) corresponds to the AE14 KCNQ1
aberrant mRNA.
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