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Background Results

Variants of uncertain significance (VUS) Of the 1,308,352 variants in the final dataset (Table 1), approximately 96.5% were reclassified as benign (B) or likely benign (LB), and
are the most frequent outcome in 3.5% (44,692) as pathogenic (P) or likely pathogenic (LP). Missense variants were the most common, accounting for 91.9% of the cohort
germline genetic testing, with almost 30% (Figure 1) and 18,686 (41.8%) of these, spread across 5,351 genes, were reclassified as P or LP.

of patients receiving only VUS results’. Table 1. Quantity of reclassified ClinVar VUS by VarSome

This delays clinical decisions and forces
manual review, complicating the
interpretation of rare alleles.

As genomic testing expands, rare variant
discovery outpaces clinical curation.
Because automated classifiers resolve
only some VUS variants, scalable
resolution requires systematic integration

Of dlve rse data SOU rces' Herel We present VarSome germline classification composition by coding impact Detailed Breakdown:
an anaIySiS Of the performance Of P/LP Missense Variant Triggers by Evidence Category ggratlon / External Source

VarSome's automated germline classifier 22.9% : In silico oy pp5_n19dfé;’;;e- 1,447
(v13.15.2) which integrates evidence from '
150+ genomic databases, literature, and
community contributions in reclassifying

Clinvar® VUS variants.

Foundational evidence categories constituted the majority of the
total counts, as anticipated (Figure 2). Although the Curation / Germline Numberof  Number of variants
External Source category represented only 3.7%, expert curation, Classification variants (filtered)
community contributions and external sources frequently supplied Benign 141,640 134,918

the necessary evidence for definitive P/LP variant resolution. A Likely Benign 1,241,271 1,128,742
significant example is the incorporation of independent clinical data Likely Pathogenic 61,493 43,532
from the Leiden Open Variation Database® (LOVD). Pathogenic 1,958 1,160

Total 1,446,362 1,308,352
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. . . . Figure 1. Proportions of ACMG-aligned germline classifications Figure 2. Distribution of P/LP missense variant rule triggers. The left panel displays
VUS in Clinvar (data freeze: April 7, 2026), across variant coding impact categories. Values at the top of each the total count and relative percentage of triggers across five major evidence
VarSome reclassifies 1,446,362 (64%) as column indicate total sample size (N). categories. The right panel provides a detailed breakdown of the specific criteria
non-VUS. For this study, variants in genes rules applied within the Curation / External Source category (n=2,355)

covered by ClinGen Variant Curation
Expert Panels (VCEPs) were excluded to
prevent confounding by gene-specific
interpretation rules, resulting in a final

dataset of 1,.308.352 ClinVar VUS 4 N O
’ ’ Case 1 - Glvcogen Storage Disease Case 2 - Leber Congenital Amaurosis Tvpe 9
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_ , _ manual curation and LOVD contribution (Figure 3a). data from LOVD to trigger specific clinical evidence

Representative case studies of missense

variants upgraded toward a pathogenic
verdict were selected, focusing on the
contribution of external databases and
expert in-house curation. Within these, |
VUS resolution was also assessed across Wi o e 80 o eirastryan s SR

two disease-specific genes. ———————r——— e — . =+
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The PP5 criterion, supported primarily by LOVD submissions and expert manual curation, drove nearly 12.5% of upgraded
classifications. LOVD contributed to approximately 80% of these PP5-driven resolutions, while manual curation and community
contributions supported around 9% of cases.
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Conclusion

Automated classification frameworks
alone cannot fully resolve the current VUS |
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Figure 3. Integrative variant interpretation for two missense mutations. The top panel displays the automated evaluation of ACMG criteria, highlighting
triggered evidence rules and their calculated strengths. The central region browser provides genomic context, illustrating nucleotide conservation and
evidence originated outside ClinVar, mapped protein domains. Lower annotation tracks visualize the regional landscape of known variants by clinical significance and population frequency.

indicating that actionable data for many The highlighted inset details the queried variant's coding impact and highlights conflicting external database submissions.

unresolved variants already exist but
remain fragmented across separate
repositories. By systematically aggregating,
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