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Structural variation and long-read sequencing

short-read sequencing 5 Mb
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Figure 1. Variation in a typical germline human genome?. Most of the base pairs that differ
between two human genomes are in indels 1-49 base pairs and in structural variants (SVs),
differences 250 base pairs. Short-read sequencing has limited sensitivity for indels and SVs, while
PacBio long-read sequencing comprehensively detects variants of all sizes.
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Figure 2. Advantages of sequencing on the PacBio Sequel Systems.

Genome in a Bottle germline structural variation benchmark

The Genome in a Bottle Consortium? has developed a benchmark set of insertion and deletion
structural variants (http://tinyurl.com/GIABSV06) in a human male, HG002/NA24385. Comparing
technologies against this benchmark, PacBio has the highest precision and recall across the
structural variant size range, and particularly for insertions.
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Figure 3. Variant calling performance against the GIAB HG002 v0.6 benchmark. Histograms
indicate the number of variants and lines show the precision (blue) and recall (orange) at each
variant size for call sets from different technologies.

Long-read sequencing of COLO829 tumor and normal on PacBio Sequel System

A highly-mutated melanoma cell line (COLO829) and matched normal lymphoblastoid line
(COLO829BL) have been proposed as a benchmark for somatic variant detection, as the cell lines
are readily available from ATCC3. Prior high-coverage lllumina sequencing identified >35,000
somatic point mutations and 446 somatic indel variants present in COLO829 but not COLO829BL.
To evaluate germline and somatic structural variants in COLO829 and COLO829BL, we sequenced
the cell lines to around 50-fold coverage on the PacBio Sequel System.
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Germline and somatic structural variants in COL0O829

minimap2 pbsv
A |

Find SV Cluster SV Filter by
signatures signatures support

Summarize

Align reads
consensus

Genotype

Somatic deletion
GRCh37 chr10:89,682,358-89,723,431

Structural variants Somatic rearrangement

GRCh37 chr19:17,395,165-17,398,943

41 kb (A 31%, C 16%, G 19%, T 34%, N 0%)
3,779 bp (A 23%, C 25%, G 27%, T 25%, N 0%)

4 6 89,690,000 89,700,000 89,710,000
17,396,000 17,397,000 17,398,000 1 | | | |
1 1 1 . 1
] 1 | ] v

due to large-scale due to somatic

loss of DNA in tumor mutations in tumor

COLO829BL
COLOB29BL COLOS829 somatic 12,023 bp deletion SV Cal IS

COL0O829 [0- 60] | | ‘
|

0-61]

Copy number profile
COLO829

<

]» male karyotype

x

N
N

COLO829

N
—_

N
o

—
©

—
oo

—_
~

N
[e]

—
[6)]

—
N

<
1> <
T

N
w

chr19

Somatic variants in cancer genes.
Center: Rearrangement involving the last
sss5k  €exon of ANKLE1, a DNA damage repair

Read m54150_180626_101156/6160504/0_48531 nuclease Ilnked to breast and Ovarian
cancer risk.

Right: Homozygous deletion that includes
exons of PTEN, a tumor suppressor that
is frequently mutated in cancers.

—_
—_

N
© O

chromosome (GRCh37)

—
N
Q
©
3
=2
®
o
®
o
D
(/2]
o
=3
<

= N W P 01O N 0

0 20 40 60

Average fold coverage (non-gap)

o

20

I
o
[e)]
o

Read m54150_180604_100758/54920184/0_53139

| | COLO829BL

| COLO829|

<
| X |

Abstract #5515

Structural variant detection with long-read sequencing reveals driver and passenger mutations in a melanoma cell line
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Long-read coverage requirements and tumor sample purity

To evaluate the coverage required to detect somatic variants at different tumor sample purity levels,
a stringent (=6 variant reads in tumor, 0 in normal) set of 46 somatic variants from the full-coverage,
pure input sample were treated as a benchmark truth set. Tumor purity was titrated by mixing
sequences from the tumor and normal samples. Coverage was titrated by subsampling (same in
tumor and normal), and putative somatic variants were called as variants present in the tumor but
not normal (22 variant reads in tumor, 0 in normal). Variant calls in the truth set were considered
true positives; others were considered false positives. Precision=TP/(TP+FP), Recall=TP/(TP+FN).
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Conclusions

PacBio long-read sequencing has the highest precision and recall for structural variants of
evaluated sequencing platforms.
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PacBio long-read sequencing of the cancer cell line COLO829 and its matched normal
COLO829BL shows large-scale copy-number changes and tens of somatic structural variants,
including a rearrangement of chr10 and chr19 and a 12 kb deletion that impacts PTEN.

Even with permissive criteria for calling somatic structural variants, precision is high across a
range of tumor purity and coverage. Recall is high at 20-fold coverage in samples that are at
least half-tumor and nearly saturates by 30-fold coverage at all purity levels.
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