Benchmarking short-read germline structural variant
calling highlights advantages of using ensembles of tools

and small impact of graph genome alignment
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Supplementary Information

® Supplementary Figure S1: Performance metrics for coding regions and regulatory regions for
each SV caller.
® Supplementary Figure S2: Distribution of F1 scores across genomic positions for each SV caller.

® Supplementary Figure S3: Overlap of SV calls among callers, illustrated using a Venn diagram.



e Supplementary Figure S4: Impact of frequency filtering on Manta variant calls in NA12878.
e Supplementary Figure S5: Simplified rule graph (DAG) of the Snakemake pipeline.

® Supplementary Figure S6: Distribution of quality scores for true and false positive SV calls.

A. Performance Metrics by Caller on Coding Regions
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B. Performance Metrics by Caller on Regulatory Regions
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Fig. S1: Performance metrics on A) coding regions and B) regulatory regions for each SV caller.
Bars represent the mean score for each caller, while the black line range represents the standard

error across the four selected samples
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Fig. S2: Distribution of F1 scores across genomic positions for each SV caller
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Fig. S3: Venn diagram showing the overlap among: A) Smoove and LUMPY B) DRAGEN and
Manta C) The top three SV callers with the highest F1 scores: DRAGEN, Manta, and Dysgu D)
top three SV callers with the largest number of unique calls: DRAGEN, Dysgu, and Octopus.
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Fig. S4: A. Impact of frequency filtering on Manta variant calls. Number of TP and FP calls
for NA12878 from Manta output with and without frequency filtering. B. Performance metrics
of Manta output on sample NA12878 with and without frequency filtering.
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Fig. S5: Simplified rule graph (DAG) of the Snakemake pipeline, with common postprocessing
steps collapsed for clarity.




Distribution of quality scores for TP vs FP SV calls (NA12878:LUMPY)
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Fig. S6: Distribution of quality scores for true and false positive SV calls. Histogram showing the
distribution of quality scores for true positive (TP, blue) and false positive (FP, red) structural
variant calls derived from Truvari comparison against the pedigree truth set. The dashed line
marked the quality score threshold of 125. The plot illustrates the separation between TP and
FP calls and was used to empirically determine calling tool-specific quality thresholds for PASS
variant classification.



