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We investigated the clinical impact of the detected mosaic mutations to determine whether each was diagnostic, that is, providing the likely explanation of the child’s phenotype. In an earlier SNP microarray analysis1, we investigated four (Decipher IDs: 261373, 259003, 260462, and 257978) of the nine mutations presented here and the mutations in three of the four children were considered diagnostic of the child’s disease (three multi-megabase mosaic CNVs causing genomic disorders). One child (257978) with a mosaic LOH mutation, had absence of neuronal migration, seizures, somnolence, scoliosis, but no loss of function variants or functional variants in known DD genes in the LOH region (Supplementary Table 5), and the mosaic LOH was considered of uncertain pathogenicity. We investigated the phenotypic profile of the remaining five patients and present the results from that analysis here; we assessed that the mosaic mutation is the likely explanation for disease in each of these children. We summarise the diagnostic results in the following table (Supplementary Table 3) and discuss each patient in detail below.

[bookmark: _GoBack]Female patient 265800 had feeding problems, hypotonia, moderate developmental delay, severe speech delay, joint laxity, macroglossia, meningocele, delayed closure of the anterior fontanelle  with short stature (2nd centile). An array CGH was performed on blood lymphocytes but no copy number events were detected. Additionally, testing for mucopolysaccharidosis, SMARCA2, Fragile X, and FISH for 17p11.2 were negative. The exome analysis on saliva detected a gain of 12p. Mosaic tetrasomy 12p is the genetic basis of Pallister Killian syndrome2, a well known cause of developmental delay . Simultaneous skin biopsy confirmed mosaicism for isochromosome 12p. The child’s clinical features are consistent with Pallister Killian and the diagnosis was conferred to the family.

Male patient 273553 has moderate developmental delay, proportionate short stature, mild dysmorphism, significant behavior problems, undescended testes, strabismus, hypermetropia, joint laxity, indistinct speech, palatal insufficiency and communication difficulties. He had surgical correction of a patent ductus arteriosis. Multiple clinical array CGH investigations were performed on blood and all were negative. Exome analysis of saliva detected a mosaic abnormality of 18p, and the abnormality was validated using SNP analysis of saliva (clinical aCGH of the saliva is pending). The gain in chromosome 18 appears to have two extra haplotypes, which may be consistent with a mosaic trisomy condition. Tetrasomy 18p is a recognized genomic disorder, responsible for causing a variety of clinical symptoms. The mosaic form, mosaic tetrasomy 18 presents with milder phenotypes3. In this case, the phenotypes present in the child were considered likely to be due to this mosaic chromosomal abnormality and the diagnosis was conferred to the family. 

Male patient 274013 required 35 days of neonatal medical intensive care for feeding difficulties. The child developed with severely restricted growth (1st centile, below -3.5 standard deviations of height, weight, and head circumference) and developmental delay, characterized by severe expressive language disorder and dyspraxia. The child had an abnormal facial shape, abnormal facial musculature, joint stiffness, brachydactyly, short stature, and was mildly dysmorphic. Testing was performed for acroosteolysis and was negative. Clinical array CGH performed in blood was negative. Exome analysis of saliva detected a 13 Mb mosaic deletion affecting the nearly all of 10q26 (10q26.12-10qter). Deletions of 10q26 are responsible for a variety of phenotypes, most commonly pre- and post-natal growth restriction, mental retardation, and abnormal facial facies (broad ‘beak-like’ nose)4. This mosaic abnormality was considered diagnostic and returned to the family.

Female patient 274600 had severe global developmental delay, with absent speech at 5 years of age, severe and progressive microcephaly (below -3.5 standard deviations), muscular hypotonia, hypotelorism, brachycephaly, narrow palate, apneas as a baby, abnormal extensor posturing, beaked nose, bow-shaped upper lip, broad terminal phalanges, and lack of intracranial myelination. Pitt Hopkins was suspected but clinical testing for mutations in the TCF4 gene, the cause of Pitt Hopkins5 were normal.  Additionally, tests for mutations in UBE3A, and for abnormalities in 15q methylation were performed and were normal.  Exome analysis of saliva detected a 28 Mb mosaic deletion in 18q, overlapping the TCF4 gene. The child’s phenotypes are suggestive of Pitt Hopkins disorder and the diagnosis was conferred to the family.

Male patient 274396 had mild global developmental delay with severe growth restriction, including substantial microcephaly (below 7 standard deviations), restricted height (below -3.5 standard deviations) and restricted weight (below -5 standard deviations). The child had several abnormalities including progressive hypo- and hyper- pigmentation of the skin especially in the axilla, groin and neck. Skin wrinkling on dorsum of the hands, sparse & fine hair and a wide mouth were also noted. Dyskeratosis congenita was suspected, premature chromosome condensation testing was performed and showed no abnormalities. Exome analysis of saliva detected a large (about 70 Mb) loss of heterozygosity mosaic abnormality on chromosome 11. The LOH mosaicism was unusual in that the clonality of the event varied with genomic location, with increasing clonality towards the telomere. We investigated this region for a suspected mosaic pathogenic variant and found several gene candidates, including one in CEP57, a gene associated with mosaic aneuploidy; details described below (Supplementary Figure 18).
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