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1. Data and analysis

Abstract

Structural variants (SVs), including insertions and deletions larger than 50 bp, duplications,

iInversions, and translocations, represent a major source of genetic variation in human populations®2. W l Q

These variants have historically been difficult to detect with array and short-read-based approaches,
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2. Overall accuracy of different structural-variant-calling methods
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Comparison of variant calls with the Genome-in-a-Bottle (GIAB) v0.6 SV benchmark shows comparable performance among all SV-calling pipelines, with slightly higher accuracy observed in diploid de novo assembly approaches relative to
Sniffles, which in turn showed better accuracy than CuteSV. A clearer hierarchy is visible when comparing to the GIAB challenging medically relevant genes (CMRG) SV benchmark, with T2T assemblies out-performing other diploid assemblies, all
of which outperform raw-read approaches. Comparison against T2T consortium assembly v0.7 SV calls reveals an even more drastic difference between assembly approaches and raw-read approaches, while the gap between T2T assemblies and
other diploid assemblies is comparatively modest in this evaluation.

3. Breakdown by length and type

Distribution of structural variant size classes Accuracy of structural variant size classes
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The size distributions of SV calls from all pipelines were similar and show the expected peaks for ALU and Linel elements, although enrichment for smaller deletions is visible in the calls from raw-read methods. Accuracy evaluated against the T2T
consortium HGO02 assembly SV calls was consistently high for assembly-based methods, while considerable variability in accuracy for different size classes was seen for raw read methods, with a drop off in accuracy at the largest size class.

4. Error context and challenges with harmonizing representations
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The vast majority of errors (false positives (FP) and false negatives (FN)) from the raw read SV callers fall into tandem repeats, segmental duplications (SegDups), or both. Manual inspection of error-containing regions showed that this was mostly
due to two phenomena: harmonization issues, where identical calls were represented too differentally for Truvari to match them; and split deletion alignments, where Minimap?2 split deletions in the raw reads into multiple small deletions below
Sniffles’ and CuteSV's size thresholds.
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