Rady Children’s Institute for Genomic Medicine – Clinical Genome Center
(RCIGM-CGC) Variant Interpretation and Reporting Guidelines
Overview
The Rady Children’s Institute for Genomic Medicine – Clinical Genome Center (RCIGM-CGC) reporting
workflow focuses on symptom-driven diagnoses for children with suspected genetic disease. Variants
classified as likely pathogenic (LP) and pathogenic (P) in genes implicated in human disease are reported
to the ordering physician. Selected variants of uncertain significance (VUS) will be reported in accordance
with RCIGM-CGC policy (see below). Incidental findings will also be reported if identified, if the family
does not opt-out of receiving these results. All variants are classified in accordance with the American
College of Medical Genetics and Genomics (ACMG) guidelines. Reported variants may be confirmed
using orthogonal methodologies if variants do not meet RCIGM quality control thresholds.
The current offering includes:
• single nucleotide variants (SNVs)
• small insertions and deletions
• copy number variation (CNV) from 1 kB to whole chromosome abnormalities
• SMN1/SMN2 copy number analysis
• mitochondrial DNA detection
Classification guidelines and variants to be reported
Variants classified as likely pathogenic and pathogenic per ACMG guidelines for small variants and copy
number variation that overlap with the patient’s phenotype will be reported. Selected variants of uncertain
significance will also be reported. (Richards et al. 2015, Riggs et al. 2019).
•

Pathogenic (P): In addition to ACMG guidelines, the variant is report in multiple unrelated cases,
with association control data. Functional or expression evidence suggest aberrant gene
expression/function. Exceptions may exist for loss of function (LOF) or gain of function (GOF)
variants in genes in which the disease mechanism is well established.

•

Likely Pathogenic (LP): In addition to ACMG guidelines, the variant is report in a limited number
of cases, or in a single family cohort, with or without control data. Limited or no functional
evidence is available, but overall biological expectations are suggestive of an aberrant functional
effect.

•

Variant of Uncertain Significance (VUS) – See “Variants of Uncertain Significance” section below

Not reported
•

Likely Benign: In addition to ACMG guidelines, the variant has been seen in affected individuals,
but also in controls. Variant may be present in a high percentage of the population, and may be
present in a non-conserved region.

•

Benign: In addition to ACMG guidelines, the variant is established in the literature or clinical
databases as a variant that is not associated with Mendelian (single-gene inherited) disease, or is
known to have an allele frequency too high to be compatible with the prevalence of disease,
mode of inheritance and penetrance patterns known for that condition.

Reporting Categories
•

Variants associated with patient's phenotype: Findings with strong evidence of variant
pathogenicity and strong evidence that the reported gene-disease association overlaps with the
patient's phenotype

•

Variants possibly associated with patient's phenotype: genetic findings that are suggestive of a
diagnosis but lack either conclusive variant pathogenicity evidence or conclusive gene-disease
association evidence. Diagnoses that explain a portion of the phenotype will be reported in this
section.

•

Incidental Findings: Clinically significant variants in genes detected during analysis that are not
associated with patient's reported phenotype, but may be medically-actionable for the patient or
tested family members. A patient/parent must 'opt in' to receive these findings. Of note, RCIGMCGC does not purposefully interrogate genes on the ACMG Secondary Findings list, but a
pathogenic variant identified in one of these genes would be reported as an incidental finding if
revealed during analysis.

•

Variants of Uncertain Significance (VUS): See “Variants of Uncertain Significance” section
below

•

Genes of Uncertain Significance (GUS): Variants that are suggestive to be disease-causing in
genes that have moderate or limited evidence in the literature for the gene-disease association

•

Mitochondrial variants: Mitochondrial DNA variants that may not be related to the patient’s
reported phenotype but are established as disease-causing variants in the literature.
Mitochondrial variants that may explain the patient’s reported phenotype will be placed in the
primary findings section.

What is Not Reported
•
•
•
•

Carrier status
Pharmacogenetic markers
Polygenic risk scores
Genome wide association studies risk variants

Variants of Uncertain Significance (VUS)
A variant of uncertain significance is a variant which lacks the evidence required to characterize the
variant as pathogenic or benign variation. This may be due to a lack of available evidence or conflicting
evidence that currently exists. VUSs may be listed in the primary findings or the VUS table based on the
current gene-disease evidence. VUSs may be re-classified as new evidence emerges.
Reporting criteria for VUS include, but are not limited to:
•

VUS(s) in a gene that strongly overlaps the phenotype of patient for which the mode of
inheritance matches what is known about the gene of interest

•

A P/LP variant is identified in a gene for a recessive condition in trans- with a VUS.

•

Compelling VUSs within a gene of uncertain significance – the variants must have supporting
information that suggests pathogenicity. What is known about the function of the gene must also
have plausibility for the pathophysiology of the condition.

Communication of Results
A final clinical report is provided to the ordering physician once analysis is complete and any orthogonal
confirmations that may have been performed are completed. For cases where a likely pathogenic or
pathogenic variant has been identified that may explain the patient’s reported phenotype, a preliminary report
will be provided prior to any confirmation testing and prior to completion of analysis for the genome. In certain
situations, variants of uncertain significance may be reported in a preliminary report if the RCIGM
interpretation and clinical teams determine the information should be delivered as soon as possible to
potentially inform medical management. The provided contact number will be verbally notified prior to report
delivery. All inquiries and questions related to patient results should be sent to RCIGM_rwgs@rchsd.org or
call 858-966-8127. Laboratory directors and genetic counselors are available at RCIGM to answer questions
regarding genomic results and analysis. Direct genetic counseling to families is not provided.

Genome Coverage and Limitations:
Proband genomes are sequenced to a minimum average genomic coverage depth of 35x. This results in
greater than 90% of the genes in OMIM (over 14,000 genes) having 100% of the coding bases covered at
10x or greater. However, certain clinically relevant genes and genomic regions may not be adequately
covered due to poor mappability (Mandelker et al. 2016), which can affect the ability to detect genetic
variation in these regions. If questions arise about the ability of WGS to detect variants in a gene of interest,
please contact RCIGM staff at (858) 966-8127.
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