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I N T R O D U C T I O N

Disease-causing copy-number variants (CNVs) often encompass large genomic regions a�ecting multiple 
contiguous genes. However, they may also a�ect single protein-coding and disease-associated genes, 
causing Mendelian disorders. Genic CNVs are usually challenging to detect due to their small size. Herein, 
clinically relevant CNVs a�ecting single protein-coding genes captured by high-resolution exon-targeted 
chromosomal microarray analysis (CMA) are investigated.

M E T H O D S

High-resolution CMA results from over 13,000 individuals referred to Baylor Genetics for the investigation 
of suspected genetic etiologies were reviewed. This custom comprehensive array contains 400k probes 
with exon-targeted probe coverage for >4,200 genes associated with autosomal and X-linked conditions, as 
well as candidate disease genes. This array also contains 60K SNP probes which enable the detection of 
copy-number neutral regions of absence of heterozygosity, and 670 probes covering the mitochondrial 
genome.

R E S U L T S

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 a�ected genes 
associated with autosomal dominant conditions, followed by X-linked conditions. The median sizes of 
losses and gains were 28.0 kb and 53.5 kb, respectively. Monogenic CNVs also resulted in autosomal 
recessive conditions (AR) in 15 cases (Table 1) and multiple diagnostic findings in 13 cases (Table 2). Other 
monoallelic CNVs predicted to a�ect genes associated with AR conditions were detected in 1,828 (13.4%), 
likely conferring carrier statuses.
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C O N C L U S I O N S

High-resolution CMA with exon-targeted coverage of disease-associated genes facilitated the detection of 
small-sized CNVs a�ecting 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 a�ecting single protein-coding genes still represent an 
under-recognized yet clinically significant subset of disease-causing alleles for Mendelian disorders.

Figure 1. A. The proportion of cases harboring CNVs that a�ect single protein-coding genes. B. Mode of inheritance of genes 
a�ected by all monogenic CNVs. C. Mode of inheritance of genes a�ected by pathogenic/likely pathogenic monogenic CNVs. 

A Cases with monogenic CNVs

Table 1. Monogenic CNVs contributing to single or biallelic 
variants in autosomal recessive conditions

Table 2. Monogenic CNVs contributing to one or more diagnostic 
variants in individuals with multiple diagnostic findings

* Cases 20-1 and 20-2 are a�ected siblings. Del: deletion; Dup: 
duplication; Hemi: hemizygous; Het: heterozygous.

* Cases 2-1 and 2-2 are a�ected siblings. Del: deletion
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Figure 2. A. The size distribution of the P/LP monogenic CNVs. The solid horizontal line represents the median size, and the 
dotted horizontal lines mark the first and third quartiles. B. The genes that are frequently a�ected by P/LP monogenic CNVs. 

A Size distribution of P/LP monogenic CNVs B Genes a�ected by P/LP monogenic CNVs

A Exons a�ected by P/LP monogenic CNVs B Gene content a�ected by P/LP
monogenic CNVs

Figure 3. A. The number of exons or gene elements a�ected by P/LP monogenic CNVs. B. The gene content a�ected by P/LP 
monogenic CNVs
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The joint venture of Department of Molecular and Human Genetics at Baylor College of Medicine (BCM) and Baylor Genetics Laboratories (BG) derives 
revenue from the clinical sequencing o�ered at BG and the authors who are BCM members or BG employees are indicated in the a�liation section.
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