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Supplementary Figure 1: Examples of families with novel allelic disorders and highly variable phenotypes.

a) Pedigree of F141 with three sisters (IV:1, IV:5, and IV9) affected with retinal dystrophy and infertility. Their maternal
cousins have two brothers (IV:15 and IV:16) affected with Usher syndrome and a sister with epilepsy (IV:12). b) RT-PCR
experiment using RNA extracted from the three affected sisters showed aberrant transcript in O7X2 compared to control.
Sequencing revealed that in the three affected sisters, there is skipping of exon 4 in OTX2 compared to control. c) Pedigree
of F7902 with a variant in ALDOB:NM_000035.4:¢.448G>C;p.(Alal50Pro) displaying a surprisingly mild form of fructose
intolerance (* indicates individuals with available DNA for testing).



Supplementary Figure 2: Classification of diseas

in our cohort.

Justification

‘€ommon but unrecognized
disease

Common disease

IS Gene Variant #of  Family 1Ds
frequency families
0.002435 | PTRHDI [NM_001013663.1:c.365G>A;p.(Arg122Gin) 21060, F5150
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-causing variants with Allele frequency above cut-off identified

a) Donut plot showing the contribution of each class of variants with AF above cut-off and the genes within these
classes. b) Table detailing the local frequency of each variant, number of families identified with this variant, and the

family IDs
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Supplementary Figure 3: Examples of families with variant-related challenges.

a) RT-PCR gel image showing aberrant transcript in individuals with a homozygous DENNDJ5A splice variant compared to
controls. The same aberrant transcript is observed in the unaffected sister 10DG0675. b) pedigree of family F5409 showing
a deceiving penetrance situation where some affected individuals (IV:3 and IV:7) were diagnosed with club nails (¢ and d)
and others were NIHF (IV:4, IV:5, and IV6). ¢) RT-PCR experiment using an unaffected individual with hemizygous
splicing variant in OFD1. Compared to control, there is an aberrant transcript that was shown to cause a small in-frame
deletion. fand g) Clinical images of patient F9185 showing the skin phenotype and typical intra-epidermal cleft on
histopathology, respectively. All data presented in a, e, and g are representative images of at least two experiments.
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Supplementary Figure 4: Structural variants identified by optical genome mapping.

a) Family F2493 with ~2kb insertion disrupting SH3PXD2B. b) Family F6158 with a large duplication (~18kb) disrupting
SH3PXD2B. c) Family F1221 with ~2kb deletion in PHYH. d) Family F2242 with interchromosomal translocation
[GRCh37] t(6:20)(q25.1;p13) disrupting TAB2. ¢) Family F9257 solved with interchromosomal translocation [GRCh3§]
t(5;8)(p13.2;q13.3) disrupting EYAI.
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Supplementary Figure 5: Example of pedigrees showing genetic heterogeneity.

a) Pedigree of family F656 comprising three affected sisters with a homozygous variant in PXDN and one sister who is
also homozygous for a pathogenic variant in CYPIB1. b) Pedigree of family F4277 where the affected index is
hemizygous for CASK:NM_001367721.1:¢c.1116C>G;p.(His372GlIn) and homozygous for

RPI:NM 006269.2:¢.606C>A;p.(Asp202Glu) while his sister (I1:8) is homozygous for the RP/ variant. ¢) Pedigree for
family F3200 where individual (V:3) has homozygous pathogenic variants in KCNV2 and CYPIBI. d) Pedigree of family
F6353 where one affected individual has two de novo variants: KMT2D:NM _003482.4:¢c.1661delT;p.(Leu554Cysfs*376)
and KDM3B:NM _016604.4:¢.5056G>A;p.(Gly1686Arg). e) Pedigree of F4771 where one (I1:4) affected has a de novo
LOF variant in PAX6 and she is also heterozygous (together with individuals I:1, II: 1, II:2, II:3, and II:8) for a pathogenic
variant in CRYBAA4. f) Pedigree of family F5516 where two sisters (IV:1 and IV:2) are homozygous for
QOARSI:NM_005051.3:¢.1058G>T;p.(Gly353 Val) while their paternal cousin (IV:7) is homozygote for LOF variant in
C120rf57:NM _138425.4:c.1A>G;p.?. («+» denotes WT and «-» denotes mutant allele).
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families where the causal variant was not
within an ROH in genotyping data.

a) Family F2573 where two affected brothers
have a homozygous variant in HSD17B4. The
variant is not within ROH in one affected
sibling. b) Family F6982 where two affected
siblings have a truncating variant in CRYBBI.
The variant is not within ROH in either
affected. c)Family F4177 where two affected
siblings have a LOF variant in WDR45B. The
variant is not within ROH in one affected. d)
Family F849 where two brothers have a
missense variant in ATP6VIE1. The variant is
not within ROH in one affected. e) Family
F473 where four siblings share a truncating
variant in PRSS56. ROH overlap was slightly
off leading to initial dismissal of the gene
during mapping. Each row represents a SNP;
black is homozygous and yellow is
heterozygous. Red arrows denote variant
location for each family.



Supplementary Methods

Ion Torrent

Select cases underwent Ion Torrent analysis using one or more of the previously designed Gene panels as in 2%3. Briefly, DNA samples amplified using gene panel Primer Pools,
AmpliSeq HiFi mix (Thermo Fisher, Carlsbad, CA, USA). PCR pools were combined and subjected to primer digestion with FuPa reagent (Thermo Fisher, Carlsbad, CA, USA).
Pooled amplicons were ligated with universal adapters and then purified. Libraries were quantified by quantitative PCR. Normalized libraries were barcoded and pooled in equal
ratios for emulsion PCR (ePCR) on an Ion OneTouch System. Then, templated Ion Sphere particles were enriched using the Ion OneTouch ES enrichment system as per
manufacturer’s instructions (Thermo Fisher, Carlsbad, CA, USA). The Ion PI Ion Sphere particles were processed for sequencing on the Ton Proton instrument (Thermo Fisher,

Carlsbad, CA, USA).
Whole Exome Sequencing (WES)

Whole exome sequencing was performed as described previously 23, The exome target regions were captured using platform-specific capture kits according to the recommended
manufacturer’s protocol. Libraries were made and were enriched for the desired target using the Illumina Exome Enrichment protocol. The final libraries were then sequenced their

respective platforms to an average read depth of 81.8X. Reads were mapped against UCSC hg19 by BWA. GATK package was used for calling SNVs and Indels.

Molecular Karyotyping

The majority of simplex cases underwent Molecular Karyotyping as described 27!. Briefly, genome-wide SNP CytoScan HD array was used to perform microarray analysis to assess
for genomic gains or losses. This array platform contains 2.6 million markers for CNV detection (Affymetrix). Chromosome Analysis Suite version Cyto 2.0.0.195(r5758) was used

for analysis based on UCSC hg19.
Optical Genome Mapping

High molecular weight (HMW) DNA was extracted from 1.5 million patient-derived lymphoblastoid cell lines (LCLs) using the Bionano Prep SP Blood and Cell DNA Isolation Kit
(Bionano Genomics, CA, USA, #80030), according to the manufacturer’s recommendations. DNA quantification was performed using the Qubit dSDNA BR assay kit with a Qubit
2.0 Fluorometer (Thermo Fisher Scientific). A total of 750ng of HMW DNA was labelled using the Bionano Prep Direct Label and Stain DLS DNA Kit (Bionano Genomics,
#80005), following the manufacturer’s protocol. The HMW-labelled DNA was loaded onto the Saphyr Chip (Bionano Genomics, #20319) flow cell at a concentration of 12 ng/ul
and the samples were run on Bionano Saphyr instrument, according to the manufacturer’s instructions, targeting 300x human genome coverage by collecting 500 GB of data per
sample 2. All data were analyzed using Bionano Access software (v1.5) featuring both de novo variant bioinformatics pipelines (hg19 and hg38), according to the manufacturer’s

recommendations.

Supplementary Table 1

Primers used in this study:

Target Forward primer Tm Reverse Primer Tm Size Type
ABLI1 CCTGAATGAAGATGAGCGCC 59.1 TCAAACTGTCTTCCCGTGGA 58.9 495 PCR
O0TX2 CTGAACCTGTCCACCCCG 59.7 TGGCCACTTGTTCCACTCTC 59.9 500 RT-PCR
DKK1 CCTTGGATGGGTATTCCAGA 59.7 CCTGAGGCACAGTCTGATGA 60.0 221 qRT-PCR
DENNDSA TGGCTGGTGGAGTATGTGAT 59.0 TGAAACTTGCCATCCTTGCC 63.4 578 RT-PCR
OFD1 AATCTGCAGGGAACATGC 59 TCTCTAAAGGATTTTCAC 59 343 RT-PCR
GAPDH GGTGAAGGTCGGAGTCAAC 59 ATGGGTGGAATCATATTGGA 58 140 RT-PCR and qRT-PCR
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