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Introduction

SVTopo detects structural variant (SV) breakpoints from high-accuracy long-
read alignments to generate user-friendly images. These represent the sample
genome’s structure relative to a reference genome.

SVTopo creates easy-to-understand representations of SVs ranging from
simple deletions to extremely complex rearrangements with multiple
breakpoints. It can also annotate features like genes with an optional BED file
argument.

SVTopo is available at https://github.com/PacificBiosciences/HiFi-SVTopo.

Figure 1: Complex multi-breakpoint SV in HG002

A. IGV view of a region with a complex SV. This 138 kb region contains a
complex SV with four deletions and two translocated inversions, with
regions lettered for comparison with (B).

B. SVTopo representation of the same region. The main window shows:
 Reference blocks (color-coded and lettered)

« Sample structure of those blocks (black) connected via split alignments
(dashed)

« (Gene annotations (olfactory receptor 4 genes overlapped)

The bottom panel compares the path through the SV graph in the reference
A and in the sample.
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SVTopo visualizes simple and complex inversions in HG002

Inversions are common Iin the human genome and can range from simple
events to complex SVs with flanking deletions/duplications and
translocations.

Figure 2: Inversions in HG002

A. 1 kb inversion with no confounding additional variation, in a region with
several long intergenic non-coding RNA (lincRNA) genes.

B. 351 bp inversion with flanking deletions.
C. 1 kb non-tandem inversion following a 10 kb deletion.
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SVTopo supports interchromosomal and distant SVs

SVTopo represents both large single-chromosome SVs and multi-
chromosomal translocations as split windows.

Figure 3. Complex SVs spanning large genomic regions in HG002
A. A6 kb chrY inverted translocation to a location ~900 kb away.
B. A 2 kb inverted translocation from chrl2 to chrlO.

C. Connections from both chrl3 and chr21 to the unplaced sequence
chrun_KI270746v1
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SVTopo enhances complex SV comparison between samples

SVTopo plotted 6,709 complex SV images from a large-family cohort of 28
samples (BioRxiv 10.1101/2024.08.05.606142, Porubsky et al., 2024).

Figure 4. Trio analysis of complex SVs in Platinum Pedigrees cohort

A. A5 kb deletion followed by a 302 bp non-tandem duplication in sample
200084. 19/28 of the samples in the cohort have the same variant, showing
It to be common but not universal.

B. The same variant in the father and mother of 200084: 200080 and
NA12879. Differences in alignment read lengths slightly alter the region
window, while variant structure remains consistent.
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