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Monogenic Diabetes VCEP

The c.544G>A variant in the glucokinase gene, GCK, causes an amino acid change of valine to methionine at codon 182 (p.(Val182Met)) of

NM_000162.5. GCK is defined by the ClinGen MDEP as a gene that has a low rate of benign missense variation and has pathogenic

missense variants as a common mechanism of disease (PP2). This variant is absent from gnomAD v2.1.1 (PM2_Supporting). This variant is

predicted to be deleterious by computational evidence, with a REVEL score of 0.937, which is greater than the MDEP VCEP threshold of

0.70 (PP3). Functional assays were performed where the MDEP wild type quality control measures were met, and showed that the relative

activity Index (RAI) of this variant was 0.02, which is below the MDEP cutoff (<0.5) (PS3_Moderate, PMID: 10525657). Furthermore, this

variant was identified in at least 12 unrelated individuals with hyperglycemia (PS4; PMID: 8433729, 10754480, 14517956, 25306193,

29510678, 31968686, 34496959, 35737141). At least one of these individuals had a clinical history highly specific for GCK-hyperglycemia

(fasting glucose 5.5-8 mmol/L and HbA1c 5.6 - 7.6% and macrosomia in normoglycemic offspring) (PP4_Moderate; PMID: 34406393).

Additionally, this variant segregated with hyperglycemia with 2 informative meioses in 2 families (PP1; PMIDs: 25494859, 29510678). In

summary, c.544G>A meets the criteria to be classified as pathogenic for monogenic diabetes. ACMG/AMP criteria applied, as specified by

the ClinGen MDEP (specification version 1.3.0, approved 08/11/2023): PP1, PP2, PP3, PP4_Moderate, PM2_Supporting, PS3_Moderate, PS4.

Met criteria codes

PM2_Supporting   This variant is absent from gnomAD v2.1.1 (PM2_Supporting).

PP4_Moderate   This variant was identified in an individual with a clinical history highly specific for GCK-hyperglycemia (fasting

glucose 5.5-8 mmol/L and HbA1c 5.6 - 7.6% and macrosomia in normoglycemic offspring) (PP4_Moderate; PMID:

34406393).

PS3_Moderate   MDEP wild type quality control measures were met, and the relative activity Index (RAI) of this variant was found to

be 0.02, which is below the MDEP cutoff (<0.5) (PS3_Moderate, PMID: 10525657).

MDEP wild type quality control measures were met, and the relative activity Index (RAI) of this variant was found to

be 0.02, which is below the MDEP cutoff (<0.5) PubMed:10525657 

PS4   This variant was identified in at least 12 unrelated individuals with hyperglycemia (PS4; PMID: 8433729, 10754480,

14517956, 25306193, 29510678, 31968686, 34496959, 35737141).

PP1   This variant segregated with hyperglycemia with 2 informative meioses in 2 families (PP1; PMIDs: 25494859,

29510678).

http://clinicalgenome.org/affiliation/50016
https://cspec.genome.network/cspec/ui/svi/doc/GN086?version=1.3.0
https://cspec.genome.network/cspec/ui/svi/doc/GN086/versions
https://cspec.genome.network/cspec/ui/svi/affiliation/50016
https://www.ncbi.nlm.nih.gov/pubmed/?term=10525657
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PP2   GCK is defined by the ClinGen MDEP as a gene that has a low rate of benign missense variation and has pathogenic

missense variants as a common mechanism of disease (PP2).

PP3   This variant is predicted to be deleterious by computational evidence, with a REVEL score of 0.937, which is greater

than the MDEP VCEP threshold of 0.70 (PP3).
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