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The five categories we use are as follows and refer specifically to whether this variant causes Tuberous sclerosis.

(+) = established as a cause of TSC; expected  to be at least 99% correct 

(+?) = probably causes TSC;  expected to be at least 90% correct

(-?) = probably does not cause TSC; expected to be at least 90% correct

(-) = established as not causing TSC; expected to be at least 99% correct

(?) = not enough data to classify.

The things we currently consider are:
  
1. Type of mutation
2. The presence of a variant in a confirmed homozygote indicates the variant does not cause TSC and is not considered further.
3. Diagnosis of having TSC or of not having TSC in fully examined relatives (features considered as per recent guidelines). 
4. Co-occurrence of variant with well-established pathological change having verified that it is truly well-established (with phase if known) or a potentially pathological change (e.g. new nonsense or frameshift or consensus splice site variant).
5. Number of times variant already reported and whether a single case could have been reported twice or a second case likely to have occurred in an unrecognised relative.
6. Whether variant seen in either Exome Variant Server or 60K ExAC dataset and if so with what frequency.
7. Whether parents and/or other relatives tested for variant and with what result.
8. Does the variant segregate independently from the disease in the family?
9. Is anything in description of family inconsistent with a single cause of TSC.
10. Are deletions /duplications in-frame 
11. All reported variants checked on Mutalyzer to ensure they are possible and the prediction of effect on protein correct.
12. The position of predicted silent variants in the exon.
13. Results from in vitro functional assays on missense and in-frame variants (Hoogeveen-Westerveld et al, Hum Mutat. 2011;32(4):424-35).


 Apart from the two TSC2 exons (25 and 31 in LOVD nomenclature) which have alternative splicing, decisions are made as follows:
1. Frameshift, nonsense and changes in introns within the consensus splice sites. 
· If found in the context of TSC testing, currently all regarded as + even if only seen once.  
· If novel and not specific TSC testing then this would be (+?) until further data obtained.  

2. Changes in an intron within 3-5 bases of exons currently regarded as (?).

a. For (+?)  one of the following is required:
· De novo AND from an experienced TSC centre or with good clinical detail. 
· Experimental evidence from RNA or protein.

· This could change to (+) if both criteria met or two independent cases scored as (+?).
 
b. This could change to (-?)  If:  
· Variant in patient and also in examined unaffected relative with good clinical details, including normal brain and kidney imaging.
· Co-occurrence with well-established pathological variant.
· >0.0083% minor allele frequency in the Exome Variant Server/60K ExAC dataset.

c. This could change to (-) with either of the following:
· Two independent cases scored as (-?)
· >0.0125% minor allele frequency in the Exome Variant Server/60K ExAC dataset.

3. Changes in intron further out and in-frame single exon deletions/duplications are regarded as (?). 
· If there is additional information they are treated as for changes in an intron within 3-5 bases of exons except as follows:   
· Moderate deletions with less than 4 exons involved usually left as (+?) when seen for the first time.
· Very large TSC2 deletions including those with PKD1 deletions, and large TSC1 deletions left as (+)
· Duplications treated similarly
 
4. Predicted missense changes and in-frame deletions/duplications of a few bases with no other information are (?).

a. For (-?), any one of the following would apply. 
· Present in population data with MAF >0.0083 %.
· Present in a case with additional disease–causing change.
· Present in fully examined unaffected family member who has normal brain and kidney imaging.
· Variant is segregating in family but there is at least one individual with clinical TSC who does not have the variant.
· In vitro test clearly shows inhibition of MTOR similar to known neutral variants (reference for test). Note that aberrant splicing invalidates the results of the in vitro assay, and this is mostly likely with a ‘G’ nucleotide change at the end of exon and it may affect a splice site.

b. To change from (-?) to (-), we would like to see several cases satisfying a mix of the conditions above  

c. For a change to (+?):
· One case de novo AND from an experienced TSC centre or with good clinical details 
· If the predicted missense affects the ‘G’ nucleotide and it is the last base of the exon, this is likely to affect splicing. 
· If there is experimental RNA evidence in a clinical case.
Reassured in decision to change to (+?) if any of the following apply:
· Existence of many patients with variant.
· Variant not present in Exome Variant Server/60K ExAC.
· In vitro test reports ‘pathological’ or ‘probably pathological’.
But these 3 points are not used to change to a (+) classification

b. 
c. 
d. For a change to (+), we need:
· Two cases which are de novo and from more than one experienced TSC centre or with good clinical data. 

5.   Silent variants within exons are (?) unless: 
· If predicted silent variant affects ‘G’ and base change is the last base of the exon then this is likely to affect normal splicing so regarded as (+?). 
· If de novo and with experimental (RNA) data, this would change to (+?).
· Good clinical data and experimental data in additional case or several examples with good clinical data and no other potentially pathogenic variants co-occurring would take this to (+).  
· If co-occurring with pathological change or present in definitely unaffected family members or not segregating with TSC in family (many times unaffected not tested), this will go to (-?).If several examples and/ or MAF> 0.0125% in Exome Variant Server/60K ExAC dataset, this will change to (-).



