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Lysosomal Diseases VCEP

The NM_000152.5:c.1905C>A variant in GAA is predicted to result in the substitution of asparagine by lysine at amino acid 635

(p.Asn635Lys). The variant has been identified in four probands from Brazil, three of whom were diagnosed with infantile onset Pompe

disease (IOPD), with symptoms that included hypotonia, cardiomegaly, and respiratory distress, and death in the first year of life. The

fourth patient has late onset Pompe disease (LOPD). No GAA activity was available for any of these indviduals (PMID: 19588081) (PP4).

Two of these patients have been reported to be compound heterozygous for the variant and another variant in GAA that has been

classified as pathogenic by the ClinGen LD VCEP; c.2501_2502delCA (p.Thr834Argfs48Ter) in a patient with IOPD, and c.-32-3C>A in a

patient with LOPD. The phase was not confirmed. A further two patients are homozygous for the variant (PMID: 19588081)(PM3_Strong).

This variant results in 0% GAA activity in cells and 0.1% GAA activity in medium and is abnormally synthesized and processed when

expressed in COS-7 or HEK293T cells, and was classified as Class B ("potentially less severe") by Kroos et al, 2012 (PMID: 22644586)

(PS3_Moderate). The computational predictor REVEL gives a score of 0.61 which is neither above nor below the thresholds predicting a

damaging (>0.7) or benign (<0.5) impact on GAA function. The highest population minor allele frequency in gnomAD v4.0. is 0.00002522

(1/39644 alleles) in the East Asian population, which is lower than the ClinGen Lysosomal Diseases VCEP’s threshold for PM2_Supporting

(<0.001), meeting this criterion (PM2_Supporting). Another missense variant at the same amino acid position, c.1903A>G (p.Asn635Asp),

has been reported in individuals with Pompe disease (PMID: 37087815, Clinical diagnostic laboratory). The evidence from c.1905C>A

(p.Asn635Lys) will be used to support the classification of c.1903A>G (p.Asn635Asp) and is not included here to avoid circular logic. There

is a ClinVar entry for this variant (Variation ID: 632823). In summary, this variant meets the criteria to be classified as Likely Pathogenic for

Pompe disease. GAA-specific ACMG/AMP criteria applied, as specified by the ClinGen LSD VCEP: PM3, PS3_Moderate, PP4, PM2_Supporting.

(Classification approved by the ClinGen Lysosomal Diseases VCEP on November 21, 2023)

Met criteria codes

PM3_Strong   Two patients have been reported to be compound heterozygous for the variant and another variant in GAA that has

been classified as pathogenic by the ClinGen LD VCEP, c.2501_2502delCA (p.Thr834Argfs48Ter) or c.-32-3C>A. The

phase is not confirmed (2 x 0.5). A further two probands are homozygous for the variant (PMID: 19588081) (2 x 0.5).

Total 2 points (PM3_Strong).

PS3_Moderate   This variant results in 0% GAA activity in cells and 0.1% GAA activity in medium and is abnormally synthesized and

processed when expressed in COS-7 or HEK293T cells, and was classified as Class B ("potentially less severe") by

Kroos et al, 2012 (PMID: 22644586) (PS3_Moderate)

PP4   The variant has been identified in 4 probands from Brazil, three of whom were diagnosed with infantile onset Pompe

disease, with symptoms that included hypotonia, cardiomegaly, and respiratory distress, and death in the first year

of life. The fourth patient has late onset Pompe disase. No GAA activity was available for any of these indviduals

(PMID: 19588081) (PP4).

PM2_Supporting  The highest population minor allele frequency in gnomAD v4.0. is 0.00002522 (1/39644 alleles) in the East Asian

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

meeting this criterion (PM2_Supporting).

Not Met criteria codes

https://cspec.genome.network/cspec/ui/svi/doc/GN010/versions
https://cspec.genome.network/cspec/ui/svi/affiliation/50009
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BP4   The computational predictor REVEL gives a score of 0.61 which is neither above nor below the thresholds predicting

a damaging (>0.7) or benign (<0.5) impact on GAA function.

PP3   The computational predictor REVEL gives a score of 0.61 which is neither above nor below the thresholds predicting

a damaging (>0.7) or benign (<0.5) impact on GAA function.

PM5   Another missense variant at the same amino acid position, c.1903A>G (p.Asn635Asp), has been reported in

individuals with Pompe disease ( PMID: 37087815, Clinical diagnostic laboratory). The evidence from c.1905C>A

(p.Asn635Lys) will be used to support the classification of c.1903A>G (p.Asn635Asp) and is not included here to

avoid circular logic.
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