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Introduction

Studies of structural variants
(SVs) in large cohorts remain
challenging due to high data
volumes and imprecise
breakpoints in low sequence
complexity regions, such as
tandem repeats (TRs), which
account for ~70% of all SVs’
and can exhibit extreme allelic
heterogeneity (Figure 1)-.
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Figure 1. A highly variable TR region.

A 3 kb TR-rich region in the KCNMBZ2 gene
showing significant variation across 100
genomes. Each row denotes variation in a
sample relative to the reference genome.

Repeat regions such as KNMB2,
harbor numerous variant calls that
are challenging to merge and
interpret. Variability among SV-
calling pipelines exacerbate these
challenges, leading to distorted
SV merging outcomes. Treating
these loci as single units removes
ambiguity and enables accurate
allele resolution?.

Overview of SVX

We developed SVX, a fast,
memory-efficient SV merging tool
implemented in Rust. Similarly to
Jasmine?, SVX uses SV proximity
graphs to link SVs with similar
breakpoints and lengths, then
progressively further refines
resultant SV clusters (Figure 2).
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Figure 2. SVX overview. Overview of the
proximity analysis, clustering, and refinement
steps used by SVX.

SVX handles tandem repeats

Recognizing the abundance and
confounding influence of repeat-
driven artifacts, SVX integrates
curated TR catalogs and logic for
refining variant boundaries in TR
regions (Figure 3).

SV deletions in 2 Mb of chromosome 1

SVX is fast and efficient

Through minimization of both
execution time and memory
overhead, SVX makes iterative
exploration of SV merging
parameterization feasible across
large-scale SV cohorts (Table 1).

Table 1. Benchmarking SVX.
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by refining clusters after the initial
greedy SV clustering (Figure 4, 5;
Platinum Pedigree>®, n = 28).
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Figure 4. SV merging redundancy.
Positional mapping of merged SVs on chr20 in
a 25 Mb window by Jasmine and SVX.
ldentical distance and similarity thresholds
were used by both methods.
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Figure 5. SV sample merging distribution.

Distributions of merged SVs with respect to -

the number of contributing samples in each
SV, shown for Jasmine and SVX.

* We developed SVX, an SV-
merging tool intended for
population-scale analysis, with
an emphasis on ease of use.

 SVXisin early development. It
currently only works with
Sawfish, a recently developed
SV caller’; we plan to add
support for other SVs callers,
copy number variants, and
variant-specific logic beyond
TRs.

 Documentation, a pre-release
binary, and the source code
are available on GitHub:
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qithub.com/PacificBiosciences/svx
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