GenePath Dx classifies variants according to the 2015 framework published by the American College of Medical Genetics and Genomics (ACMG) (Richards et al. Genet Med. 2015 May;17(5):405-23). Each variant is assessed in the context of clinical diagnosis (based on signs and symptoms, biochemical and other relevant investigations), family history, presumed mode of inheritance, entries in annotated databases and/ or references in published literature, predicted effects of function based on in-silico mutation prediction algorithms (MutationTaster, SIFT, Polyphen, dbNSFP, Human Splice Finder), presence or absence of the variants in normal population including 1000 genome, dbSNP, ExAC, Exome Variant Server and GenePath Dx’s in-house database (database of variants of patients who were referred for unrelated clinical diagnosis). Each variant is classified into one of five categories as below:
1. Pathogenic: The variant has 
i. Previously been described in patients with similar disease phenotype in the published literature and/ or 
ii. [bookmark: _GoBack]Has been annotated as pathogenic in multiple databases (Human gene mutation database, ClinVar, ClinVitae etc.) and/ or 
iii. A functional assay for the particular variant has validated the pathogenicity of the variant for the specific phenotype. 
2. Likely to be pathogenic:  The variant is novel or previously reported in the literature with conflicting evidence of pathogenicity in the annotated databases and/ or published literature with the following features- 
i. The gene is highly relevant to the clinical diagnosis. 
ii. The variant has been predicted to result in a loss of function (frame shift, nonsense or splice site variant) for that gene. If the variant causes a change in the coded amino acid, the variant lies in the functionally important region based on available evidences in the literature. 
iii. Multiple in-silico mutation prediction algorithms classify the variant as disease causing or damaging.  
iv. The variant is either absent (even in the heterozygous state for dominant disorder) or present at very low frequency (typically <1% and never in the homozygous state for autosomal recessive disorder) in the normal population. 
v. If familial segregation analysis is possible, then variant is present in all clinically affected individuals and absent in apparently normal individuals. 
3. Variant of unknown significance: The variant is novel, or has been reported in the literature and/ or in the annotated databases with conflicting evidence of pathogenicity, with one or more of the following features-
i. Conflicting evidence of pathogenicity by in silico mutation prediction algorithms.
ii. The variant is situated in a coding region of the gene and predicted to have high or medium functional significance.
iii. The variant is either absent (even in the heterozygous state for dominant disorder) or present at very low frequency (typically <1% and never in the homozygous state for autosomal recessive disorder) in the normal population. 
iv. Familial segregation analysis either is not possible (sporadic case) or affected family members are not alive, or the family not provided consent for mutation analysis.
4. Likely Benign: The variant is novel or previously reported with one or more features-
i. Predicted to be benign by multiple in-silico mutation prediction algorithms.
ii. Present in homozygous state in multiple unaffected individuals (for autosomal recessive disorders or in heterozygous state for disorders with dominant mode of inheritance) in the normal population or GenePathDx’s in house database of variants. 
iii. The variant is situated either in a non-coding region of the gene or situated in coding region but not altering the coded amino acid (synonymous variant) or having little or no functional significance. 
iv. There is conflicting evidence of pathogenicity in the annotated databases but not reported as pathogenic/ likely to be pathogenic. 
5. Benign: The variant with one or more of the following features
i. The variant is present in the unaffected individuals in the homozygous state in normal population or GenePathDx’s in house database of variants with a frequency at which it cannot be considered as pathogenic (typically >10%).
ii. Functional assay has validated the particular variant as benign. 
