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VARIATION IN A HUMAN GENOME – HG00733

Chaisson et al. (2017) bioRxiv. doi:10.1101/193144.
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TYPES OF STRUCTURAL VARIATION

deletion insertion duplication

inversion translocation repeat expansion



TECHNOLOGY TO DETECT STRUCTURAL VARIANTS

Chaisson et al. (2017) bioRxiv. doi:10.1101/193144.
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Huddleston et al. (2017) Genome Research 27(5):677-85.
Zichner et al. (2013) Genome Research 23(3):568-79.
Patowary et al. (2013) Zebrafish 10(1):15-20.

Concepcion et al. (2018) PAG.
Zebrafish image courtesy of Lizzy Griffiths
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READ MAPPING

Sedlazeck et al. (2017) bioRxiv. doi:10.1101/169557.
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READ MAPPING

Sedlazeck et al. (2017) bioRxiv. doi:10.1101/169557.
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heterozygous (4 of 10)



WGS FOR STRUCTURAL VARIANT DISCOVERY

PacBio Sequel System Short-read NGS

NGMLR BWA

pbsv GATK

IGV 2.4 IGV

Structural Variants Small Variants

Sequencing

Read Mapping

Variant Calling

Visualization



VISUALIZATION – IGV 2.4 (FORMERLY IGV 3 BETA)

Robinson et al. (2011) Nature Biotechnology. doi:10.1038/nbt.1754.
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JOINT VARIANT CALLING IN PBSV
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available in next 
release of SMRT Link



JOINT VARIANT CALLING IN A HUMAN TRIO

HG00731 HG00732

HG00733
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SUMMARY

Most base pairs that differ between 
individuals lie in structural variants.

Most structural variants are missed 
by short reads.
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SUMMARY

Most base pairs that differ between 
individuals lie in structural variants.

Most structural variants are missed 
by short reads.

NGMLR and pbsv effectively detect 
structural variants in diploids.

Joint calling increases sensitivity for 
shared variants.

1%

20%

23%

5%

20%

162

71

36

8

7

structural variants
per Mb

reported short-read
sensitivity for SV

PacBio Sequel System

NGMLR

pbsv

IGV 2.4

Structural Variants

Sequencing

Read Mapping

Variant Calling

Visualization



PacBio

ACKNOWLEDGMENTS

Schatz Lab
Michael Schatz
Philipp Rescheneder
Fritz Sedlazeck

Mary Budagyan
Greg Concepcion
James Drake
Sarah Kingan
Aaron Klammer
Yuan Li
Paul Peluso
Joan Wilson
Janet Ziegle



For Research Use Only. Not for use in diagnostics procedures. © Copyright 2017 by Pacific Biosciences of California, Inc. All rights reserved. Pacific Biosciences, the Pacific Biosciences logo, 
PacBio, SMRT, SMRTbell, Iso-Seq, and Sequel are trademarks of Pacific Biosciences. BluePippin and SageELF are trademarks of Sage Science. NGS-go and NGSengine are trademarks of GenDx. 

FEMTO Pulse and Fragment Analyzer are trademarks of Advanced Analytical Technologies. 
All other trademarks are the sole property of their respective owners.

www.pacb.com


