TRACK THE FULL EXTENT OF
STRUCTURAL VARIATION
IN A GENOME

Uncovering a connection between genotype and phenotype requires examination of all the variant typesin a
genome. Single Molecule, Real-Time (SMRT®) Sequencing provides contiguous long reads, high consensus
accuracy, and uniform coverage opening up access to a broad range of structural variants (SV) across a wide
range of sizes, types, and GC content.

Discover both common and rare SVs unique to an individual with low-coverage, long-read whole genome
sequencing (WGS)

Target complex regions to resolve allelic indels, copy number variants, novel repeat expansions, and
pseudogenes in order to finely map causal variants and understand functional disease mechanisms

Identify novel SVs with de novo long-read WGS assembly

TARGET AND RESOLVE COMPLEX
STRUCTURAL VARIANTS

The NimbleGen Neurology gene panel (exon only) was used to capture the
Filaggrin gene region in a sample. SMRT Sequencing of the enriched
sample shows uniform coverage across the gene (top) and cleanly
indicates this individual is homozygous for 12 repeats in the complex exon
1 region, demonstrated by the dot plot (bottom) between the two phased

pacb.com/SV

Phase SVs and single nucleotide variants into allele-specific haplotype blocks

Increase sensitivity and specificity for SV calls in previously generated sequencing data
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IMPROVE DETECTION OF STRUCTURAL VARIATION
WITH LOW-COVERAGE, LONG-READ WHOLE GENOME
SEQUENCING
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Heterozygous Insertion
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Heterozygous Deletion

An NA12878 SV call set was generated with 10-fold coverage of Sequel data.
84% of known SVs were recovered and 1000s of potentially novel SVs were
discovered, consistent with previous studies?®*.
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FROM DNA TO STRUCTURAL VARIANT CALLS

Library Preparation
- Prepare long-insert SMRTbell™ templates for WGS

:; = Prepare >7 kb libraries

{‘b’ = Use recommended gDNA library input (~5 - 10 ug of purified gDNA)
L - = Enrich for longestinserts with size-selection options
ﬁ?’ - Utilize standard target enrichment methods

- Amplify a few genes, using standard or long-range PCR (<1 kb to >10 kb)

= Capture ~7 kb fragments with probe enrichment methods for multiple genes
or large genomic regions (>50 kb)

= Multiplex 384 barcoded targeted regions
- Library automation supported

SMRT Sequencing with PacBio Systems

- Take advantage of the Sequel™ System for high-throughput projects to
reduce costs and generate ~7-fold more reads compared with the PacBio RS Il

= Achieve ~10 kb average read lengths, with some reads as long as 60 kb

- Scale throughput based on project needs and to optimize SV sensitivity

= 5-fold WGS coverage: Survey and discover common SV across a population

= 10-fold WGS coverage: Discover and genotype common and rare SV within individuals
PacBio RS Il System Sequel System = >30-fold WGS coverage: De novo assembly of an individual genome

= >60-fold WGS coverage: De novo diploid-aware assembly and reconstruction of haplotigs
representing individual chromosomes

= >30to 100-fold targeted coverage: Finely resolve SV within targeted region

s ———a—— Data analysis and visualization with SMRT Analysis or PacBio DevNet

. : - Utilize community-developed SV calling methods such as PBHoney and
HA  — Parliament?, included in the DNAnexus cloud-based analysis toolset

- Visualize long reads mapped against the human reference genome with the
Integrative Genomics Viewer (IGV)® to observe evidence for insertions and
deletions

- Directly phase SV by allele using concordant SNV and SV calls and the “"Quick
Phase” Visualization mode in IGV

- Explore complex structural variants, including inversions and translocations,
using Genome Ribbon?®
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