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Pathogenic

Met criteria codes 4

PM2 PS3 PP4 PM3_Strong

Not Met criteria codes 2

BP4  PP3

Evidence Links 6

Expert Panel

Lysosomal Diseases VCEP 

Criteria Specification Information 

 Criteria Specifications for this VCEP

https://www.fda.gov/medical-devices/precision-medicine/fda-recognition-public-human-genetic-variant-databases
https://reg.genome.network/allele/CA274477.html
https://www.ncbi.nlm.nih.gov/clinvar/variation/189188
https://www.ncbi.nlm.nih.gov/gene/2548
https://www.ebi.ac.uk/ols/ontologies/mondo/terms?iri=http%3A%2F%2Fpurl.obolibrary.org%2Fobo%2FMONDO_0009290
http://clinicalgenome.org/affiliation/50009
https://cspec.genome.network/cspec/ui/svi/affiliation/50009


Lysosomal Diseases VCEP

This variant, c.670C>T (p.Arg224Trp) has been reported in at least 6 individuals with Pompe disease and deficient GAA activity meeting the

ClinGen LSD VCEP's PP4 specifications. All of these individuals are compound heterozygous for the variant and a unique pathogenic

variant, including c.-32-13T>G (PMID 25673129; phase unknown), c.525delT (PMID 12923862; phase unknown), c.763C > T (p.Gln255Ter)

(PMID 25026126, confirmed in trans), c.2237G>A (p.Trp746Ter) (PMID 12923862; phase unknown), c.1064T>C (p.Leu355Pro)(PMID

23632174; confirmed in trans), and c.1979G>A (p.Arg660His) (PMID 14643388; phase unknown). These data meet PM3_Strong. Note that

the in trans data from the patients with c.1064T>C (p.Leu355Pro) and c.1979G>A (p.Arg660His) will be used in the assessment of those

variants and was not used here in order to avoid a circular argument. The highest population minor allele frequency in gnomAD v2.1.1 is

0.00005 in the European non-Finnish population, meeting PM2. The score for the in silico meta-predictor REVEL, does not meet PP3 or BP4.

However, when expressed in COS cells, this variant results in significantly reduced GAA activity, <10% of wild type (PMID 12923862,

14643388, 19862843), meeting PS3. There is a ClinVar entry for this variant (Variation ID: 189188, 1 star review status), with two

submitters classifying the variant as pathogenic, one as likely pathogenic, and one as a variant of uncertain significance. In summary, the

variant meets the criteria to be classified as pathogenic for Pompe disease. GAA-specific ACMG/AMP criteria applied, as specified by the

ClinGen LSD VCEP: PS3, PM2, PM3_Strong, PP4.

Met criteria codes

PM2   The highest population minor allele frequency in gnomAD v2.1.1 is 0.00005 (European non-Finnish) which is lower

than the ClinGen LSD VCEP threshold (<0.001) for PM2, meeting this criterion.

PS3   This variant results in significantly reduced GAA activity (<10% of wild type) when expressed in COS cells (PMID

12923862, 14643388, 19862843), meeting PS3.

The variant was introduced into GAA cDNA by site directed mutagenesis and subcloned into a plasmid vector (note

that only the amino acid change is provided in the paper; the cDNA change is not provided). The integrity of the

insert was verified by sequencing. COS cells transfected with the variant had GAA activity of <2% normal. Controls

used included mock transfected cells (negative control) and wild type cDNA (positive control). PubMed:19862843 

The variant was generated by site-directed mutagenesis, confirmed by sequencing and expressed in cultured. On

transient expression in COS-1 cells, the GAA activity was 34.27+/- 3.17 (n=4) which was significantly reduced

compared to wild type GAA (296.50 +/-129.79) and about the same as the ALDP negative control. When stably

expressed in CHO cells, GAA activity was 65.95+/-5.3 (n=6); significantly reduced compared to wild type GAA

(495.97+/-331.88); CHO cells alone 32.66+/-3.94. All activities expressed as nmol/mg/h with 4-MU. (GAA activity of

the variant ~6.7% of wild type as calculated by (65.95-32.66)/495.97. PubMed:12923862 

The variant was expressed in COS-1 cells after site-directed mutagenesis. The presence of the variant was confirmed

by sequencing. Assays were duplicated. negative controls included no vector (16.3, 18.1) and empty vector (15.1,

14.2), and positive control was wild-type GAA cDNA (245.9, 235.6). Activity of the variant was 22.8, 23.4. All

activities expressed as nmol/mg protein/hr with 4-MU. PubMed:14643388 

PP4   At least 6 individuals with the variant have been reported with GAA activity <10% normal in muscle samples or

<30% normal in cultured fibroblasts, or in the affected range in a GAA activity assay (PMIDs 12923862, 14643388,

23632174, 25026126, 25673129). This meets the specifications for PP4.

PM3_Strong   At least 6 individuals with Pompe disease and deficient GAA activity meeting PP4 specifications have been reported.

All of these individuals are compound heterozygous for the variant and a unique pathogenic variant, including c.-32-

13T>G (PMID 25673129; phase unknown, 0.5 points), c.525delT (PMID 12923862; phase unknown, 0.5 points),

c.763C > T (p.Gln255Ter) (PMID 12923862, confirmed in trans, 1 point), c.2237G>A (p.Trp746Ter) (PMID 12923862;

phase unknown, 0.5 points). c.1064T>C (p.Leu355Pro)(PMID 23632174; confirmed in trans), and c.1979G>A

(p.Arg660His) (PMID 14643388; phase unknown). Note that the in trans data from the patients with c.1064T>C

https://www.ncbi.nlm.nih.gov/pubmed/?term=19862843
https://www.ncbi.nlm.nih.gov/pubmed/?term=12923862
https://www.ncbi.nlm.nih.gov/pubmed/?term=14643388
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(p.Leu355Pro) and c.1979G>A (p.Arg660His) will be used in the assessment of those variants and was not used here

in order to avoid a circular argument. Total 2.5 points, meeting PM3_Strong.

PubMed:25026126 

PubMed:12923862 

PubMed:14643388 

PubMed:25673129 

PubMed:23632174 

Not Met criteria codes

BP4   REVEL (in silico meta predictor for missense changes) score = 0.64 which is higher than the LSD VCEP threshold for

BP4, and therefore does not meet this criterion.

PP3   REVEL (in silico meta predictor for missense changes) score = 0.64 which is lower than the LSD VCEP threshold for

PP3, and therefore does not meet this criterion.
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