Supporting Information

DNA sequencing

All genomic studies were performed on DNA extracted from blood, saliva, or sperm samples.
DNA capture and sequencing of exomes was carried out as previously described by Hansen, et al
at either the Baylor Genetics (BG) laboratories or at the Baylor College of Medicine Human
Genome Sequencing Center (HGSC), through the Baylor-Hopkins Center for Mendelian
Genomics initiative. Briefly, pre-capture libraries were prepared according to a modified
manufacturer’s protocol, pooled into either 4-plex library pools and hybridized in solution to the
HGSC-designed Core capture reagent (52Mb, NimbleGen), or 6-plex library pools using the
custom VCRome 2.1 capture reagent (42Mb, NimbleGen) according to the manufacturer’s
protocol with minor revisions. The sequencing run was performed in paired-end mode using
either the Illumina HiSeq 2000 or 2500 platforms. In parallel to the exome workflow an IHlumina
Infinium Human Exome v1-2 array was generated for a final quality assessment, including
orthogonal confirmation of sample identity and purity using the Error Rate In Sequencing (ERIS)
pipeline developed at the BCM-HGSC. Using an “e-GenoTyping” approach, ERIS screens all
sequence reads for exact matches to probe sequences defined by the variant and position of
interest. A successfully sequenced sample must meet quality control metrics of ERIS SNP array

concordance (>90%) and ERIS average contamination rate (<5%).
NGS analysis

Fastq files were aligned to hg19. Variants were called with Atlas2 (v1.4.3) and annotated with
ANNOoVAR. High quality homozygous variants, compound heterozygous variants, and ultra-rare
(MAF < 1/1,000) or novel variants shared between index family affected siblings and absent

from unaffected family members were prioritized. For the index family, IBD was estimated



using PLINK (Purcell et al., 2007). Familial relationships were reconstructed and confirmed by

PRIMUS (Staples, Nickerson, & Below, 2013).
Droplet Digital PCR (ddPCR)

We utilized ddPCR on the Bio-Rad QX200 system (Hercules, CA) to assess possible mosaicism
for the variant in the parental samples as well as germline mosaicism in a paternal sperm sample.
A TagMan probe with a HEX fluorescent reporter and accompanying forward and reverse
primers were designed to selectively amplify in presence of the variant and not amplify the
wildtype position and ordered through the Sigma-Aldrich custom oligo system (St. Louis, MO).
Droplets were generated containing approximately 40 ng of genomic DNA and subsequently run
on a standard thermocycler to endpoint (95°C for 10 min, 40 cycles of 95°C for 30 sec and 62°C
for 60 sec, 95°C for 10 min). The presence or absence of a HEX fluorescent signal was

quantified for each droplet with the QuantaSoft software suite.
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Supp. Figure S1 — ddPCR reveals no low-level mosaicism in parental blood samples or

paternal sperm. A) Separation of positive and negative droplets for the mutation-specific HEX

labeled fluorescent TagMan probe. Green droplets represent positive amplification of the target

variant and grey droplets represent no amplification across all sample replicates. B)

Quantification of droplets positive for the target variant across all samples tested.
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ID, seizures, Wide-based
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Supp. Table T1 — Curation of pathogenic KIF1A variants previously described in the literature. Each row represents a case



reported in the literature with a presumably pathogenic variant in KIF1A. In addition to variant information, additional information

provided includes reference and high-level phenotypes (i.e. involvement of central nervous system).



