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Assembling and Analyzing Personal Genomes
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Genomic Sequencing Data
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De Novo Assembly
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Sequence length
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Assemblytics: a web analytics tool for the detection of variants from an assembly
Nattestad M, Schatz, MC (2016) Bioinformatabsi: 10.1093/bioinformatics/btw369
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Variants 1 to 10,000 bp
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Missing Insertions from Short and Linked Read
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SmalVariantAnalysis
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10X LongRangévariantCalls
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Large SV | DEL INV | Small Del. | Del. Span | Del. Mean
ENC-001 96 21 7 7 4,022 3.77Mbp 937bp
ENC-002 194 36 6 6 3,796 3.21Mbp 852bp
ENC-003 96 32 2 8 4,055 3.74Mbp 927bp
ENC-004 103 33 1 4 4,294 3.43Mbp 805bp

LRSim: Linked Read Simulator TopSorter: 10X SV Analysis

LeadAuthor: Ruiband-u Lead Author: Han Fang
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Improved SV Variant Detection with long reads

I. NGM-LR: Improve mapping of noisy lomgads: improved seeding, convex gap scoring
2. Sniffles: Integratesevidencdrom splitreads alignmenfidelity, breakpoint concordance



SniffledPacBid/ariant Calls
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/ Sniffles calls \ / Translocation in Ribbon \
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Deletions 7,389 164 R
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All 17,454 593

r = {
e ' BN
/ \\ — — /
0— x o~ -~ L
Read / Query

Ribbon:Visualizing complex genome alignments and structural variation
Nattestadet al. (2016 bioRxiv doi: http://dx.doi.org10.1101/08212.
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Structural VVariations Concordance
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Structural VVariations Concordance
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Structural VVariations Concordance
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Structural VVariations Concordance
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Overall:
G We need multiple technologies
and approaches
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Phasing Results
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HapCUT2: robust and accurate haplotype assembly for diverse sequencing technologies
Edge, BafnaV,BansaV (2016)Genome Research. doi: 10.1101gr.213462.116
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Structural Variationgécross the Genome
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PersonalizedPhased Diploid Genomes

G Multiple sequencing technologies & approaches needed {
G PacBio: BestResolutionof SVs ¥ De novo: BestResolutionof smallerevents
G I0X: BestResolutionof Phasing ¥ Mapping: Bestresolutionof largerevents

G We have just begun to explore the universe of variants that can be detected
G Tensof thousandsof SVsper person
G Thousand®f genesthousand®f regulatoryelementampactedper person
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Now hiring postdocs!
http://schatzlab.ordapply

Thank you

http://schatzlab.org
@mike schatz



LRSIimLInked Read Simulator
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LRSim: a Linked Reads Simulator generating insights for better genome partitioning
Luo, R et aIMC (2017)bioRxivdoi: https:/H0i.org’10.1101/103549



