Supplement 2: Variant classification systems used to determine pathogenic/likely pathogenic/VUS or Tier1/2/3 variants 

Reporting of germline testing results
When using the guidelines for the interpretation of germline sequence variants from the American College of Medical Genetics and Genomics and the Association for Molecular Pathology (ACMG/AMP)[1,2] variants are classified into the following categories:

· Pathogenic/likely pathogenic (P/LP). For these variants, there is evidence of association with a disease state. 
· Variants of unknown significance (VUS). These variants have either insufficient evidence to associate them with a disease state, or conflicting evidence about such an association. Most variants of unknown significance are later downgraded to benign or likely benign.[2]
· Benign/likely benign. For these variants, there is evidence to support that there is no association with a disease state.

The standard of care for patients with P/LP results from germline testing is to refer the patient for genetic counselling and cascade testing of family members, unless they are already connected to their local cancer genetics service. Referral may also be appropriate if there remains a strong clinical suspicion for an underlying hereditary cancer syndrome despite no variants being detected. Patients with VUS results can be considered for genetic counselling, especially if the variant occurs in a gene that is known to have alterations that drive thyroid cancers or associated hereditary cancer syndromes. Variants that are benign or likely benign are not usually reported.

Reporting of tumor testing results
When using the guidelines for the interpretation of sequence variants in cancer by the Association of Molecular Pathologists, the American Society for Clinical Oncology, and the College of American Pathologists (AMP/ASCO/CAP)[3] variants are classified into the following categories according to evidence assessing whether variant has a pathogenic or benign impact on the function of the gene, and the impact of the variant is on clinical care:
· Tier I/Tier II. These variants have evidence of strong (Tier I) or potential (Tier II) clinical significance. These variants are generally considered actionable for treatment with the associated targeted therapy, if there is an approved therapy.
· Tier III. These variants have unknown clinical significance and are treated as non-actionable with respect to clinical management. It is important to include Tier 3 variants on the report in case evidence emerges for clinical significance in the future. 
· Tier IV. These variants are benign or likely benign and are not typically reported, although they are available in sequence data.

Clinicians should be aware that the interpretation of the same genetic variant may differ between germline testing and tumor testing due to the use of different published guidelines. For instance, a variant classified as a Tier III (variant of uncertain clinical significance) in a tumour testing report due to uncertain therapeutic, diagnostic, or prognostic implications for the patient's cancer, may be classified as pathogenic or likely pathogenic in the context of germline testing.
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