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Evidence submitted by expert panel

Lysosomal Diseases VCEP

The NM_000152.5:c.1004G>A variant in GAA is a missense variant predicted to cause substitution of glycine by glutamic acid at amino acid

#335 (p.Gly335Glu). At least two (2) patients with this variant had documented GAA deficiency with <10% of normal mean control level of

GAA activity in leukocytes, lymphocytes, or muscle samples and were described as having infantile-onset Pompe disease (PMIDs:

30214072, 32711049). It has been reported in two patients described as having LOPD but without documented GAA deficiency (PMID:

36105079, 27649523). It has been reported in one patient with a positive newborn screen for Pompe disease with documented GAA

enzyme deficiency in dried blood spot, but no clinical information is available (internal data, Duke Molecular Genetics Laboratory)

(PP4_moderate). This variant has been reported in compound heterozygosity (phase unconfirmed) with a second variant in GAA classified

as likely pathogenic by the ClinGen LD VCEP (c.1841C>A; PMID: 30214072). It has also been reported in compound heterozygosity in two

patients with a variant in GAA classified as pathogenic by the LD VCEP (c.-32-13T>G; PMID: 27649523). Additionally, it has been reported

in compound heterozygosity in two separate patients with two variants classified as likely pathogenic or pathogenic in ClinVar, but have

not been reviewed by the ClinGen LD VCEP (c.797C>T and c.1634C>T; PMIDs: 32711049 and 36105079 respectively) (PM3_supporting). The

highest population minor allele frequency in gnomAD v4.0. is 0.000001695 (2/118,0038 alleles) in the European population, which is lower

than the ClinGen Lysosomal Diseases VCEP’s threshold for PM2_Supporting (<0.001), meeting this criterion (PM2_Supporting). The

computational predictor REVEL gives a score of 0.897 which is above the threshold of 0.7, evidence that correlates with impact to GAA

function (PP3). Another missense variant, c.1003G>A, p.Gly335Arg (ClinVar Variation ID: 972790, PMIDs: 31510962, 26497565, 31193175,

24685124) in the same codon has been classified as likely pathogenic for Pompe disease by the ClinGen Lysosomal Diseases VCEP. Data

from p.Gly335Arg was not used in the classification of p.Gly335Glu to avoid a circular logic (PM5_Supporting). This variant results in 0.2%

GAA activity (and is abnormally synthesized and/or processed) when expressed in COS cells, (and was classified as Class B (potentially less

severe) by Kroos et al, 2012 (PMID 22644586), meeting the ClinGen LD VCEP specifications for PS3_moderate. There is a ClinVar entry for

this variant (Variation ID: 180142, 1-star review status) with 4 submitters classifying the variant as pathogenic (3) or likely pathogenic (1).

In summary, this variant meets the criteria to be classified as likely pathogenic for Pompe disease based on the ACMG/AMP criteria

applied, as specified by the ClinGen Lysosomal Diseases Variant Curation Expert panel (specifications Version 2.0): PP4_moderate,

PS3_moderate, PM3_supporting, PM5_supporting, PM2_supporting, PP3 (Classification approved by the ClinGen Variant Curation Expert

Panel on September 17, 2024)

Met criteria codes

PM3_Supporting   This variant has been reported in compound heterozygosity (phase unconfirmed) with a second variant in GAA

classified as likely pathogenic by the ClinGen LD VCEP (c.1841C>A; PMID: 30214072). It has also been reported in

compound heterozygosity in two patients with a variant in GAA classified as pathogenic by the LD VCEP (c.-32-

13T>G; PMID: 27649523). Additionally, it has been reported in compound heterozygosity in two separate patients

with two variants classified as likely pathogenic or pathogenic in ClinVar, but have not been reviewed by the ClinGen

LD VCEP (c.797C>T and c.1634C>T; PMIDs: 32711049 and 36105079 respectively). (PM3_supporting)

PP3   The computational predictor REVEL gives a score of 0.897 which is above the threshold of 0.7, evidence that

correlates with impact to GAA function (PP3).

PP4_Moderate   At least two (2) patients with this variant had documented GAA deficiency with <10% of normal mean control level

of GAA activity in leukocytes, lymphocytes, or muscle samples and were described as having infantile-onset Pompe

disease (PMIDs: 30214072, 32711049). It has been reported in two patients described as having LOPD but without

documented GAA deficiency (PMID: 36105079, 27649523). It has been reported in one patient with a positive

newborn screen for Pompe disease with documented GAA enzyme deficiency in dried blood spot, but no clinical

information is available (internal data, Duke Molecular Genetics Laboratory). (PP4_moderate)

PM2_Supporting 
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The highest population minor allele frequency in gnomAD v4.0. is 0.000001695 (2/118,0038 alleles) in the European

population, which is lower than the ClinGen Lysosomal Diseases VCEP’s threshold for PM2_Supporting (<0.001),

meeting this criterion (PM2_Supporting).

PM5_Supporting   Another missense variant, c.1003G>A, p.Gly335Arg (ClinVar Variation ID: 972790, PMIDs: 31510962, 26497565,

31193175, 24685124) in the same codon has been classified as likely pathogenic for Pompe disease by the ClinGen

Lysosomal Diseases VCEP (PM5_Supporting). Data from p.Gly335Glu was not used in the classification of

p.Gly335Arg to avoid a circular logic.

PS3_Moderate   This variant results in 0.2% GAA activity (and is abnormally synthesized and/or processed) when expressed in COS

cells, (and was classified as Class B (potentially less severe) by Kroos et al, 2012 (PMID 22644586), meeting the

ClinGen LD VCEP specifications for PS3_moderate.
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