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As methods to produce vast amounts of genetic information become more accessible in clinical genetic testing for germline disorders, the 

establishment of rigorous rubrics for interpreting the significance of that information consistently across large numbers of individuals has 

emerged as a major challenge. These data include both sequence (single nucleotide) variants (SNVs) and copy number variants (CNVs). 

Recently updated ACMG guidelines for SNV interpretation are detailed and specific, encouraging more consistent application of evidence 

among diagnostic laboratories. We recently described our interpretation schema (named “Sherloc”) that augments the ACMG guidelines 

with more granular rules and contexts for applying various lines of evidence. In contrast to SNVs, CNVs require the application of a 

specific set of concepts to assess evidence of pathogenicity. The ACMG guidelines for interpreting CNVs are pointed at large cytogenetic 

aberrations extending hundreds of kilobases but not at CNVs that affect all or part of a single gene. The ACMG CNV guidelines also 

provide useful high-level conceptual guidance but are not as detailed as those available for SNVs. Because many genetic disorders are 

caused by either pathogenic SNVs or CNVs, we have extended Sherloc to include a framework for interpreting CNVs that impact single 

genes either as intragenic exonic events or large cytogenetic events that end within a gene. This extension has harmonized the 

interpretation of the broad spectrum of genetic variation observed in clinical genetic testing. We describe 26 rules in Sherloc that apply to 

both SNV and CNV interpretation. A subset of these rules applies to large cytogenetic events, including those that impact disease-causing 

single genes at their boundaries. In a large set of CNVs identified from diagnostic testing, 415 were deletions and 161 were duplications. 

These CNVs separated into nine categories: partial gene in-frame deletions, partial gene out-of-frame deletions, partial gene deletions 

including first exon, full gene deletions, partial gene in-frame duplications, partial gene out-of-frame duplications, terminal exon 

duplications, partial gene duplications including first exon, and full gene duplications. Each of these categories required a specific set of 

rules to interpret clinical significance, and we have integrated them into Sherloc to complement SNV interpretation and provide examples 

of SNV and CNV interpretation within individual cases. In summary, we describe explicit interpretation criteria for intragenic or 

cytogenetic CNVs that take molecular genetic principles into account. Sherloc now includes 123 rules for interpreting SNVs, including 26 

rules that apply to CNVs, and we continue to deepen its granularity to ensure the sophisticated and consistent interpretation of clinically 

observed variants.

 

Methods
● We use a point system for variant interpretation (Sherloc) that is based on the ACMG guidelines1,2:

● We defined set of evidence-based criteria that can be applied to intragenic CNV interpretation. The 
criteria for aberrations that affect all or part of a single gene are used in conjunction with a subset of 
criteria, such as case reports, segregation, and functional evidence, for interpreting SNVs
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Examples
A. Subgenic deletion - includes last exon

B.     Subgenic duplication - in frame

Arrow indicates the 
deletion of the last 
exon according to 
the read-depth 
approach.

arrow indicates the 
duplication of exons 
13 - 17 by 
read-depth 
approach.

● The ACMG guidelines for interpreting CNVs are pointed at large cytogenetic aberrations extending hundreds of kilobases but not at 

CNVs that affect all or part of a single gene. The ACMG CNV guidelines also provide useful high-level conceptual guidance but are not as 

deeply detailed as those available for SNVs.

● We have developed and extended Sherloc rules for interpreting CNVs that impact single genes either as intragenic exonic events or 
large cytogenetic events that end within a gene. These rules have been integrated into Sherloc to complement SNV interpretation and 
are applied in conjuction with a subset of criteria that apply to both CNVs and SNVs.

● This extension has harmonized the interpretation of the broad spectrum of genetic variation observed in clinical genetic testing.
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*We recognize that the duplication of a gene with known dosage sensitivity will be pathogenic (e.g., PMP22, PLP1, MECP2); however, 
we are currently developing rules for establishing dosage sensitivity as a molecular mechanism in the context of our interpretation 
system.3
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