Genetic Diagnostic Laboratory
Assertion Criteria ver 1 2019

For variant description we follow the recommendations of the Human Genome Variation  Society (Nomenclature for the description of sequence variants http://www.hgvs.org/mutnomen/). For variant classification we follow the guidelines of the ACMG Laboratory Practice Committee Working Group (Richards et al 2008. Gen in Med. 10: 294-300 http://www.nature.com/gim/journal/v10/n4/full/gim200844a.html).
Sequencing variants are classified in one of five categories. Below is a summary of the guidelines used by our laboratory (as of 1/1/2016)

For clinical whole exome or targeted (re)sequencing, variants classified as pathogenic variants will be confirmed by Sanger sequencing. 
1. Pathogenic For a variant to be classified as a pathogenic variant it must be located in a gene known to be responsible for disease and the phenotype of the patient being tested is consistent with that disease.
a. Variants predicted to result in the loss of protein function (may or may not have been previously reported in patients with disease)
1. frameshift (an insertion or deletion that is not a multiple of 3 nucleotides)
2. nonsense (introduction of a premature stop codon)
3. splice junction (at positions +1,+2, -1 and -2  in an intron)
4. change in an initiation codon
5. change in the termination codon
b. Variants predicted to result in an amino acid replacement (missense) with one of the following conditions met:
1. variant demonstrated to result in reduced protein function (loss of function), or aberrant protein function (gain of function) in an appropriate functional assay
2. common disease causing pathogenic variant in a specific population based on evidence in the literature
3. variant reported in multiple affected individuals and demonstrated to segregate with disease in at least a single family
c. Variants demonstrated to result in aberrant splicing in an appropriate functional assay (eg. intronic or silent)

2. Likely Pathogenic
a. Recessive conditions: (all the following conditions must be met)
1. diagnosis has been confirmed by biochemical testing or patient phenotype is specific for disease
2. variant located on opposite chromosome from a known disease causing pathogenic or likely pathogenic variant
3. variant occurs at an evolutionarily conserved nucleotide and/or amino acid
4. variant not present in dbSNP, EVS (Exome Variant Server) or other publicly available database at a frequency consistent with being a benign variant
b. Dominant conditions: (all of the following conditions must be met)
1. variant segregates with phenotype in the family being tested or
2. testing parental samples demonstrates that the variant occurred de novo
3. variant not present in dbSNP, EVS (Exome Variant Server) or other publicly available database at a frequency consistent with being a benign variant


3. Benign variant (one of the following conditions must be met)*
a. Variant reported in dbSNP, EVS, locus specific databases or EGL database at a population frequency higher than expected given the prevalence of the disease and mode of inheritance.
b. Variant reported in a control population at a frequency inconsistent with being causative of disease
c. Other evidence from published literature that indicates the variant has no effect on function
*Benign variants are interpreted as described above and not reported in clinical reports. A list of these variants is available upon request.
4. Likely benign variant (one of the following conditions must be met)
a. Variant found heterozygous (for dominant) or homozygous (for recessive) in multiple unaffected individuals.
b. Variant found in cis with a pathogenic variant in multiple unrelated individuals
c. Variant found in an unaffected family member (for dominant)

5. Variant of unknown clinical significance (VOUS)
If a variant is in a gene that is not consistent with the patient's phenotype, it will be reported as a variant of unknown significance and additional clinical information may be needed. Variants that are identified in genes not known to cause disease will be also classified as variants of unknown significance.
 (if unable to classify the variant in one of the four categories above, it will be classified as a VOUS)
a. Variant not reported in HGMD, locus specific databases, published literature, dbSNP or EVS
b. Variant reported in dbSNP or EVS, but at an allele frequency insufficient to rule out clinical significance based on mode of inheritance and severity of disorder
c. Variant reported in a single individual with insufficient segregation and/or functional data
d. Variant reported in a single individual with inadequate clinical information
Note: In the presence of conflicting data the term variant of uncertain significance may be used.
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