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Re-evaluation of the LDLR Gene Variants of Uncertain Significance Using ClinGen

Guideline
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Familial hypercholesterolemia (FH) is characterized by elevated LDL cholesterol levels, which is an important risk factor for early-onset cardiovas-
cular disease. FH is one of the common genetic diseases that have a prevalence of approximately 1:250 and is associated with the heterozygous
pathogenic variant of the gene encoding for the low-density lipoprotein receptor, LDLR gene (~90%). Variants identified through sequencing
analysis are classified according to the American College of Medical Genetics and Association for Molecular Pathology Guideline. However, dis-
ease-specific variant curation is performed by the Clinical Genome Resource (ClinGen) Expert Panels. Since a specific ClinGen guideline for FH was
recently published, here, we applied this new guideline to re-evaluate and re-classify what was reported as a Variant of Uncertain Significance
(VUS) in the LDLR gene. Among 66 different types of LDLR variants from 251 patients during 2011 and 2021, 13 different VUSs reported from 15
patients were re-classified. Among 13 VUSs, two missense variants; ¢.268G>T (p.D90Y) and ¢.694G>T (p.A232S), were re-classified to likely
pathogenic variants. Using the ClinGen guideline, VUSs previously lacking sufficient evidence to be classified as likely pathogenic have now been
appropriately classified. Considering the genetic causes and prevalence of FH, the evaluation and classification of the LDLR gene variants should

be updated according to the new ClinGen guideline specific for FH.
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‘ ClinGen guideline variant re-evaluation ‘

Fig. 1. Workflow of the LDLR gene VUS variants re-evaluation. The workflow for the re-evaluation of the LDLR gene VUS variants involves three
major analysis steps: 1) First, 94 different variants of LDLR gene were identified from 251 patients suspected familial hypercholesterolemia and re-
quested LDLR sequence analysis between 2011 and 2021. A quality control phase (¥) removed 28 of the identified variants. Those included variants
outside the reportable range; exon variants and intron variants located within 25 bp of exon-intron boundaries. 2) Then, ACMG/AMP guideline was
applied to classify the remaining 66 variants into pathogenic variant (PV), likely pathogenic variant (LPV), variant of uncertain significance (VUS),
likely benign variant (LBV), and benign variant (BV). 3) Finally, VUS re-evaluation was performed following the ClinGen guideline.

Abbreviations: ACMG/AMP, American College of Medical Genetics/Association for Molecular Pathology; ClinGen, Clinical Genome Resource.
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