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Supplemental Figure 1. Case 3 - Koolen-de Vries syndrome. (A) ES coverage plot showing
decreased read depth of KANSLI exon 2 in proband compared to parents suggestive of a
deletion. (B) CMA shows evidence of KANSLI deletion interpreted as benign due to other

similar losses having been seen in the ClinVar and Decipher and reported as benign.



Supplemental Table 1. Gene expression statistics by disease gene category and tissue type.

Proportion of Genes with TPM > 10 TPM (Mean) TPM (Standard Deviation)
Gene Class (N)
Aortopathy (25) 0.8 0.24 <1E-10 4525 122 1188.4 34.4
Mitochondrial (Nuclear) (202) 0.74 0.25 <1E-10 423 124 90.5 40.1
Neuropathy (72) 0.66 0.27 =l 498 124 89.6 359
Retinal Dystrophy (8) 0.62 0.25 < 1E-10 16.6 5.5 13.5 5.9
Skeletal Dysplasia (47) 0.6 0.15 =l 713.5 10.9 3078.4 36.9
Autism/Intellectual Disability (104) 0.58 0.25 <1E-10 20.1 7 27 114
Cancer (84) 0.58 0.25 =l 66.7 7.8 408.2 13.8
Inborn Errors of Metabolism (93) 0.57 0.16 <1E-10 22.8 6.4 31.7 11
Central Nervous System <1E-10
Matformation (103) 0.53 0.13 123.6 34.8 604.3 247.8
Congenital Heart Defect (42) 0.51 0.22 <1E-10 425 62 141 16
OMIM Disease Genes (4218) 0.46 0.22 =kl 66.3 185.9 1187 7337.9
Immunodeficiency (207) 0.45 0.58 <1E-10 453 56.8 322.5 206.7
Cardiomyopathy (50) 0.44 0.14 < 1E-10 433 6.1 89.6 17.1
Epilepsy (146) 0.42 0.15 <1E-10 18.4 6.7 52.4 234
Exome (19488) 04 0.2 =kl 38.3 498 578.9 34413
Arthythmia (39) 0.23 0.18 < 1E-10 60.2 12.9 203.9 411

FB: Fibroblasts, WB: Whole Blood, TPM: Transcripts per million. The disease-gene lists were
based on panels available from GeneDx and Invitae. OMIM disease genes were downloaded
directly from https://omim.org/downloads in February 2020. Protein-coding RefSeq genes

constituted the exome gene list.



Supplemental Table 2. Gene expression by tissue for RNA-seq diagnosed cases.

. . Sampled Fibroblast Expression  Blood Expression
Diagnosis (Dx) Tissue(s) (TPM) (TPM)
Renpenning syndrome POBPI Blood 45.4 30.8
CLTC-associated ID syndrome cLTC Fibroblast, 185.7 26.5
Blood
Koolen-de Vries syndrome KANSLI Fibroblast 11.1 8.6
Dopa Responsive Dystonia SPR Fibroblast 34.2 1.6
NSD2-associated ID syndrome NSD2 Tl 16.4 1.4
Blood
CHASERR-associated syndrome ~ CHASERR Fibroblast 20.6 21.8
Brachydactyly syndrome, type B ROR2 LTt 9.8 0.02
Blood
TBCK-associated Syndromic TBCK Fibroblast 1 0.9
Encephalopathy
RPL13-associated SEMD RPLI3 Fibroblast 718.2 319.4
PRUNEI-associated DD PRUNEI  Fibroblast 10.9 9.2
syndrome
Noonan-like syndrome LZTRI LTt 34.5 11.1
Blood
Noonan-like syndrome LZTRI Fibroblast, 345 11.1
Blood
Au-Kline syndrome HNRNPK ~ Fibroblast, 520.6 193
Blood
Spastic paraplegia 50 AP4M1 Fibroblast 15.3 2.87

Gene expression values in transcripts per million (TPM) according to GTEx for the presented
cases solved with RNA-seq. DD — developmental delay, ID — intellectual disability, SEMD —
spondyloepimetaphyseal dysplasia




Supplemental Table 3. Gene expression and splicing outlier counts.

Outlier Category FB Counts (SD) WB Counts (SD)
High/Low Expression Genes 2.79 (3.11) 3.88 (9.12)
High/Low Expression Genes, OMIM Disease 0.72 (1.16) 0.94 (2.35)
Low Expression Genes, pLI > 0.9 or DOMINO > 0.8 0.35 (0.83) 0.18 (0.43)
Low Expression Genes, pLI > 0.9 or DOMINO > 0.8, OMIM Disease 0.11 (0.34) 0.09 (0.29)
Novel Splicing Events (<2 Samples Per Junction) 60.7 (51.7) 22.5 (24.8)
Novel Splicing Events (<2 Samples Per Junction), OMIM Disease 26.4 (22.9) 6.56 (7.28)

FB: Fibroblasts, WB: Whole Blood, SD: Standard Deviation. Counts represent the average
number of genes or novel splicing events per proband in each category for respective tissues.
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