Supplementary Note 1 — Interpretation of complex structural variant examples

Shown below is the example event from Figure 2a for all 7 sarcoma samples. As in Figure 2, orange lines represent read
clouds supporting the SV from the major haplotype, cyan lines represent supporting read clouds from the minor haplo-
type (there are very few of these) and black lines represent supporting read clouds that were not assigned to a haplotype
(these are more frequent for the shorter read clouds as they have a lower chance of overlapping an informative single nu-
cleotide polymorphism). Gray lines represent non-supporting read clouds, which result either from independent fragments
in the same barcode (so-called “barcode collisions”) or from truly spanning fragments whose closest read is too distant
from the breakpoint to be considered as supporting read clouds.

Note that the average fragment lengths are longer in some samples, for example Sarcoma 10, resulting in more
fragments that span the entire event from start to end.

The copy number profiles (bottom of each pair) are normalized to the matched control sample, so 2 represents
the normal, diploid state. This SV appears to be at copy number 4, since the normal chromosomal DNA is at copy number
2, and the regions included in the SV are at copy number 6. The exception to this pattern is the 5th panel from the left,
the 56 mb locus, which has background DNA copy number 3 and the SV region appears to be at copy number 7, again

supporting copy number of 7—-3=4 for the SV.
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Supplementary Note 2 — Detection of smaller structural variants

As described in the main text, the barcode patterns used by GROC-SVs to detect SVs provide a high signal to back-
ground ratio for detecting large-scale structural variation, such as frequently found in tumors. However, barcode patterns
are similar between genomic loci that are close to one another and thus the SV detection algorithm used by GROC-SVs is
expected to exhibit lower sensitivity and specificity for SVs that are smaller than the average long-fragment length. Practi-

cally, GROC-SVs is unable to find SVs smaller than 10kb in data from standard 10x libraries.

To assess the ability of GROC-SVs to detect smaller SVs, we applied GROC-SVs to the NA12878 genome, for which
comprehensive SV callsets and sequencing data are available. GROC-SVs identified 36 high-confidence candidate SVs
in NA12878, of which 17 (47%) were corroborated using mate-pair data (Eberle 2017). When considering a more inclusive
set of SVs, including additional lower confidence SVs, 56/227 (25%) of GROC-SVs calls were corroborated by mate-pair

data.

Out of this inclusive set of SVs called by GROC-SVs, 43 perfectly or partially overlapped SVs described in Pendleton et
al (2015), which were called using Pacific Biosciences long reads. For comparison, when considering only the Pendleton
deletions of size =10kb (this was the only SV type identified in that size range), we found that 60/228 (26%) were corrobo-
rated by mate-pair data. We note that we used mate-pair data for validation because that sequencing platform is orthogo-
nal to both the PacBio-based calls made by Pendleton and the 10x-based calls made by GROC-SVs.
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