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INTRODUCTION FIGURE 2

Disease-causing copy-number variants (CNVs) often encompass large genomic regions affecting multiple

contiguous genes. However, they may also affect single protein-coding and disease-associated genes, A~ Size distribution of P/LP monogenic CNVs 5 Genes affected by P/LP monogenic CNVs

causing Mendelian disorders. Genic CNVs are usually challenging to detect due to their small size. Herein, 2,500- 2
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well as candidate disease genes. This array also contains 60K SNP probes which enable the detection of oy 20 e Sl BEED (40 v &
copy-number neutral regions of absence of heterozygosity, and 670 probes covering the mitochondrial
genome.
Monogenic CNVs were detected in 3,770 cases; of which 190 monogenic CNVs from 188 individuals were
classified as pathogenic/likely pathogenic (P/LP). The majority of P/LP monogenic CNVs affected genes A Exons affected by P/LP monogenic CNVs B Gene content affected by P/LP
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associated with autosomal dominant conditions, followed by X-linked conditions. The median sizes of 50 46 - e 100 9 o8 - G
losses and gains were 28.0 kb and 53.5 kb, respectively. Monogenic CNVs also resulted in autosomal © 40 o o =3 Loss
recessive conditions (AR) in 15 cases (Table 1) and multiple diagnostic findings in 13 cases (Table 2). Other S 20 & 7 - v
monoallelic CNVs predicted to affect genes associated with AR conditions were detected in 1,828 (13.4%), ; ; .
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A Cases with monogenic CNVs Cases with P/LP monogenic CNV
5%
72.4% 27.6% Case D Gene Allele 1 Allele 2
1 ERCC8 Exon 4 del Exon 4 del 10  TANGO2, exons 3-9 hemi del (22.6 kb)  22q11.2 del (2.5 Mb)
2'1: AINTI EE0 & e S0 5 EE 15  DMD, exons 49-51 hemi del (110.3kb)  22q11.2 del (2.5 Mb)
2-2 HINT Exon 3 del Exon 3 del 16 TMA4SF20, exon 3 het del (0.2 kb) 2024.2 del (2.6 Mb)
3 ITGB4 Exons 19-25 del Exons 19-25 del
17 DMD, exons 49-51 het del (110.3 kb) 22911.2 del (2.0 Mb)
4 PTPRQ Exons 9-10 del Exons 9-10 del
18 SHOX, whole gene del (197.8 kb) 15q11.2q13.1 del (4.7 Mb)
_ _ 2 D Exons 1-3del Exons 1-3 del 19  SHOX, whole gene del (484.7 kb) 1122.2q22.3 del (1.7 Mb)
mm 3770 Cases with monogenic CNVs mm 1388 Cases with P/LP monogenic CNVs 6 DIAPH1 — Exons 2-16 del Exons 2-16 del 20-1*  SHANK2, exons 9-13 het del (1059 kb)  1921.1921.2 del (1.2 Mb)
mm 9878 Cases without monogenic CNVs mm 3582 Cases with other monogenic CNVs ; vizg\B EEX);O;S 12:203dde;| Ei);onrls 122;_2203ddee|| 20-2*  SHANK2, exons 9-13 het del (105.9 kb)  1g21.1g21.2 del (1.2 Mb)
10 TANGO2 Exons 3-9 del 22q11.2 del (2.5 Mb) 22 MED13L, exons 3-4 het del (120.2 kb) 16p13.11 dup (1.2 Mb)
B Mode of inheritance of genes C Mode of inheritance of genes 11 GALC Exons 11-17 del c.673G>A (p.A225T) 23 RAD5IC, exons 8-9 het del (2.5kb) Trisomy 21
. - 12 LRBA Exon 36 del Del of exons 35-41 with other genes 24 DMD, exons 18-23 het del (49.7 kb) BMPR2, exon 1 het del (33.9 kb)
affeCtEd by all monogenlc CNVS affeCted by P/LP mOnogenlc CNVS 13 MCPH1 Exons 1-8 del Del of the entire gene with other genes 25 NSD2, exons 2-3 het del (22.4 kb) 12p terminal del (22.7 Mb)
14 EYS Exons 13 del Exons 13-16 17p13.3 del (5.1 Mb)
1500 - fam L ] 83 - (L3a|n * Cases 2-1 and 2-2 are affected siblings. Del: deletion * Cases 20-1 and 20-2 are affected siblings. Del: deletion; Dup:
J 1171 = Loss 2 80 = Loss duplication; Hemi: hemizygous; Het: heterozygous.
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= 3 20 449 , 14 . , High-resolution CMA with exon-targeted coverage of disease-associated genes facilitated the detection of

small-sized CNVs affecting single protein-coding genes. This approach resolved single-gene CNVs
associated with both autosomal and X-linked monogenic etiologies and yielded multiple findings in addition
&° to the detection of genomic disorders. Small CNVs affecting single protein-coding genes still represent an
under-recognized yet clinically significant subset of disease-causing alleles for Mendelian disorders.
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