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The DNA Repair Laboratory @ USP classifies sequence variants on genes based on guidelines provided by ACMG Laboratory Practice Committee Working Group: 
(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.)
Variants detected by NGS sequencing (whole-genome, exome or gene panels) MUST be validated by Sanger methodology or equivalent to be considered as a valid variant.
As assertion criteria, variants would be classified into five groups as one or more following conditions must be met. 
1) Pathogenic (P):

1A) Variants with ACMG-defined very strong evidence of pathogenicity (nonsense, frameshift, canonical ±1 or 2 splice sites, an initiation codon, single or multiexon deletion) in a gene where loss-of-function is a known mechanism of disease.
1B) Same mutation (regardless of nucleotide change) of a known pathogenic variant.
1C) Variants predicted to result in missense changes when it implies in (one or more following conditions must be met):
1C.1) loss-of-function or gain of function in an appropriate functional assay.
1C.2) variant reported in more than two individuals and demonstrated to segregate with disease in multiple families.
1C.3) common disease-causing pathogenic variant in a specific population based on published or previously reported evidence.

2) Likely Pathogenic (LP):

2A) Variants predicted to result in missense changes when all following conditions were met:
	2A.1) Located in a mutational hot spot and/or critical and well-established functional domain (e.g., active site of an enzyme) without benign variation.
	2A.2) Absent from controls (or at an extremely low frequency if recessive) or in Exome Sequencing Project (ExAC), dbSNP, 1000 Genomes Project, or Exome Aggregation Consortium.
	2A.3) Mutation was predicted to be deleterious/damaging by at least two in-silico impact predictors (i.e., SIFT, PROVEAN, or PolyPhen) and/or it occurs in an evolutionarily conserved nucleotide and/or amino acid.

3) Benign (B):
3A) Allele frequency is >5% in Exome Sequencing Project, 1000 Genomes Project, or Exome Aggregation Consortium.
3B) Allele frequency is greater than expected for disorder or it is observed in healthy/control individuals considering disease inheritance characteristics (lack of segregation in affected members of the family).
3C) Well-established in vitro or in vivo functional studies show no damaging effect on protein function or splicing.

4) Likely Benign (LB):

4A) Variants predicted to result in missense changes when one or more following conditions were met:
	4A.1) Variant result in a novel (not reported) synonymous change.
	4A.2) Multiple lines of computational evidence suggest no impact on gene or gene product (conservation, evolutionary, splicing impact, etc.).

4B) Variant found in a case with an alternate molecular basis for disease.

4C) Reputable source recently reports variant as benign, but the evidence is not available to the laboratory to perform an independent evaluation.

5) Uncertain Significance (US) - if unable to classify the variant in one of the four categories above it will be classified as “uncertain significance (one or more following conditions must be met):
5A) Multiple lines of computation evidence do not support an impact to gene or protein function.
5B) Variant reported in a single individual with insufficient segregation and/or functional data.
5C) Variant reported in a single individual with inadequate clinical information.
5D) Located in an extremely variable region without a known function.
5E) Conflicting segregation studies of variant or lack of clinical studies of affected individuals. 
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