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PVS1 Null variant (nonsense, frameshift, canonical +/-1 or 2 splice sites, initiation codon, single or 
multi-exon deletion) in a gene where loss of function (LOF) is a known mechanism of disease 
Caveats: 

1. Use caution interpreting LOF variants at the extreme 3’ end of a gene 
2. Use caution with splice variants that are predicted to lead to exon skipping but leave the 

remainder of the protein intact 
 

Notes 
1. The default RefSeq transcript for nucleotide (c.) annotation is 

NM_000051.3/ENST00000278616.8. All exons from this transcript can be considered 
constitutive exons without major alternate splice isoforms that could potentially rescue 
presumed LoF events (ENIGMA unpublished data). 
• Of note, ATM is occasionally annotated with multiple non-coding first exons so exon 

numbering must be carefully reviewed for variant interpretation using literature 
sources of data. 

2. The FAT/PI3K/FATC (collectively the FATKIN) domains are considered critical for ATM 
protein function (PMID 28508083, 31740029, 31320732). PVS1 alterations that are 
predicted to escape NMD, but that adversely affect these domains can be granted PVS1 
(as opposed to PVS1_Strong as the recommended base-line (PMID 30192042). 

3. The HEAT repeat domain is considered important for protein function based on the 
appearance of many A-T affected individuals harboring a variant resulting in an in- 
frame, single exon loss in this domain (PMID 10980530, 19535770, 30819809, 
15054841, 22927201, 19691550, 10330348, 17124347, 8845835, 16266405, 9463314, 
24090759, 22213089). PVS1-eligible alterations that are predicted to escape NMD, but 
that adversely affect the HEAT repeat domain can be granted PVS1_Strong. They are 
limited to strong due to a lack of known missense pathogenic alterations in this domain. 

4. The most 3’/C-Terminal residue considered to be pathogenic is p.R3047 (PMIDs: 
8755918, 19691550, 18560558, 10980530, 26628246) 

5. Below is the domain structure as annotated in PMID 28508083 and used in this body of 
work to delineate PVS1 boundaries 

 

 
ATM Exon Map: Use for Single- and Multi-Cassette Exon Losses and functional domain 
determination 

• Number above exon in black text represents the coding exon number 
• Number below exon in gray text represents total exon numbering 
• The first exon is a non-coding 5’UTR-only exon 
• Number within the exon represents the exon length (amino acid) 
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• Overhang on top: a two-nt overhang 
• Overhang on bottom: a one-nt overhang 
• Parallel lines represent in-frame changes (e.g. total EX6_7del is in-frame [5’ of exon 6 

and 3’ of exon 7 are parallel]; however EX6_8del is out-of-frame [5’ of exon 6 and 3’ of 
exon 8 are not parallel) 

 

NOTE: Many diagrams for ATM show the FAT, PI3-K and FATC domains as separated by spacers, 
however these are not empirically derived and there is evidence of missense pathogenic 
alterations in the ‘spacer’ regions. This VCEP considers them a contiguous domain (PMID 
28508083). 

PVS1 can be applied as per the below decision tree. 

PVS1_Variable(RNA) shall be used for observed splice defects, whether from canonical +/-1,2 
positions or other spliceogenic regions (including mid-exonic missense/synonymous variants 
that cause splice defects) with baseline weight as per the below decision tree. Weight can be 
further modified based on the quality of the RNA study including consideration of concepts 
such as: 

• Starting material (where patient material is preferable to in vitro minigene) 
• Use of NMD inhibitors (where use of NMD inhibitors is critical in assays using cells vs. 

blood) 
• Primer design (to make sure it’s comprehensive to capture possible multicassette 

events) 

• Method of quantification 
o where e.g. capillary electrophoresis is preferable to estimation by gel band density 
o where SNP analysis is most preferred (where analysis of exonic SNPs and their 

relative presence in aberrant and WT transcripts is informative) 
• Quantification (where complete effects should have increased weight over incomplete 

effects) 
Specific guidance on the use of RNA evidence in variant assessment is not a gene-specific 
consideration for ATM at this time, therefore discretion is left to assessors until further 
guidance is provided for this general concept from the Sequence Variant Interpretation group. 
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ATM PVS1/PVS1(RNA) Guide (Adapted from PMID 30192042) 
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