DGD Variant Analysis Guidelines
Adapted from the 2015 ACMG guidelines*
[bookmark: _GoBack]August 13, 2015

Division of Genomic Diagnostics (DGD)
The Children’s Hospital of Philadelphia (CHOP)
Contact: Avni Santani, santani@email.chop.edu

*Richards et al (2015) Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular Pathology. Genetics in Medicine 17: 405-423.

Stand-alone evidence for pathogenicity:

1A. 	ACMG-defined mutation type (±1,2 splice site; initiation codon)

1B. 	Same amino acid change as a pathogenic variant (regardless of nucleotide change)

1C.	De novo mutation in disease gene with established de novo mechanism AND paternity confirmed

Strong (not sufficient) evidence for pathogenicity:

2A.	Nonsense or frameshift variant in disease gene with known loss of function mechanism AND not located at the 3’ end of the predicted protein OR located at the 3’ end but upstream of a known pathogenic loss of function variant(s) OR located in the 3’ end and impacts a functional domain.

2B.	Nonsense or frameshift variant in disease gene with known loss of function mechanism AND occurs in biologically relevant transcript OR is in the majority of RefSeq transcripts.

2C.	Well-established functional evidence supportive of effect on the gene or gene product.

2D.	The variant segregates with phenotype AND/OR evidence supports significant enrichment of the variant in cases.
	
2E.	Diagnosis has been confirmed by biochemical testing AND proband has a specific phenotype for gene/disorder.

2F.	Potential de novo pathogenic variant in disease gene with established de novo mechanism
	
Supporting (not sufficient) evidence for pathogenicity:

3A.	Missense change at an amino acid residue where a different pathogenic missense change has been seen before.

3B.	Frequency is below highest general population allele frequency expected for disease in control databases (ExaC, 1000 Genomes, Exome Variant Server).

3C.	Weak segregation/segregation in only one small family OR evidence supports weak enrichment of the variant in cases.

3D.	Multiple lines of computational evidence support an impact to gene or protein function.

3E.	Type of variant fits known pathogenic variant spectrum.

3F.	Mutational hotspot (as defined in published papers).

3G.	For recessive disorders, detected in trans with a pathogenic variant.

3H.	Stop loss pathogenic variant.

Stand-alone evidence for benign classification:

4A.	Present at a frequency in control databases (ExAC, 1000 Genomes, Exome Variant Server, internal sample databases) inconsistent with pathogenicity, given the inheritance model and penetrance of the condition.

4B.	Found in heterozygous state (for dominant) in multiple unaffected, unrelated individuals (complete penetrance).

4C.	Found in homozygous state (for recessive) in multiple unaffected, unrelated individuals (complete penetrance).

Strong (not sufficient) evidence for benign classification:

5A.	Well-established functional evidence supportive of no effect on the gene or gene product.

5B.	Observed in homozygosity or hemizogosity in a healthy adult individual for a recessive gene/disorder with full penetrance at an early age OR variant in a dominant gene that does not segregate for a disorder with full penetrance OR variant occurs equally in cases and controls.

5C.	Subpopulation frequency in support of benign classification.
	
Supporting (not sufficient) evidence for benign classification:

6A.	Located in a highly variable region without a known function.

6B.	Multiple lines of computation evidence do not support an impact to gene or protein function.

6C.	Type of variant does not fit known pathogenic variant spectrum.

6D.	For dominant disorders, detected in trans with pathogenic variant for a fully penetrant dominant gene/disorder OR for recessive disorders, detected in cis with pathogenic variant.

6E.	Found in a case with a clear alternative cause of phenotype.

6F.	Same alternate  amino acid seen in multiple mammalian species.
