Supplementary methods

Whole exome sequencing details

WES for F1 was pursued on P1-P3 and an unaffected brother as previously described (Bernier,

Caluseriu et al. 2012).

WES for F2 (P4 and P5 and unaffected parents), was pursued by capturing the exonic regions
and flanking splice junctions of the genome using the IDT xGen Exome Research Panel v1.0.
Massively parallel (NextGen) sequencing was done on an I[llumina system with 100bp or greater
paired-end reads. Reads were aligned to human genome build GRCh37/UCSC hgl9, and
analyzed for sequence variants using a custom-developed analysis tool. Additional sequencing
technology and variant interpretation protocol has been previously described (Retterer, Juusola et

al. 2016).

Trio whole exome sequencing (WES) for P6-P10 was performed at the Broad Institute (Boston,
USA) using Standard Germline Exome version 5, handled by the Genomics Platform’s Core
Exome/RNA product team. The process includes sample preparation (Illumina Nextera), hybrid
capture (Illumina Rapid Capture Enrichment 37Mb target), sequencing (Illumina, 150bp paired
reads) and identification quality control check. The hybrid selection libraries typically meet or

exceed 85% of targets at 20x, comparable to ~55x mean coverage.

Singleton WES for P11 was performed at the Broad Institute (Boston, USA) using Standard
Germline Exome which includes sample plating, library preparation, hybrid capture, sequencing
(76bp paired reads), sample identification quality control check, and data storage. This product

utilizes the Agilent Sure-Select Human All Exon v2.0, 44Mb baited target with the Broad in-



solution hybrid selection process. With >5Gb PF of data our hybrid selection libraries typically

meet or exceed 80% of targets at 20x (+/- 5%) and a mean target coverage of >80x (+/- 5%).

Singleton WES for P12 was pursued through an outside commercial laboratory.

Exome sequencing for P13 & P14 was performed as part of the MyoSeq Project as previously
reported (Johnson, Topf et al. 2017).

Trio WES for P15 was pursued through an outside commercial laboratory. Library preparation
was performed utilizing the KAPA Biosystems kit (KAPA Biosystems, Woburn, MA.) Samples
were enriched using IDT xGen exome panel and sequenced to a minimum of 7 Gb of 2x125
paired end reads for a mean of 80x average coverage or greater on the Illumina HiSeq 4000.
Bidirectional sequence is assembled, aligned to reference gene sequences based on human
genome build GRCh37/UCSC hgl9, and analyzed using custom-developed software, RUNES

and VIKING (www.pediatricgenomicmedicine.com).
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