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Emerging technologies improve genomes
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ldentification of complex SVs with
long reads
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Short-read validation / False Positives

i

=
Inversion: = — Truncated reads:
= = lllumina data ]
Translocation:] == —
1
| I

w—  wiv | v v v I ;Exn

= PacBio data p

Inrep. regiogn & . ' 1T

. NTEP ‘g“ S | = Lt Inrep.regiom | b fil @, |

3 ONT data = B
- — J %

Sedlazeck et al. Nature Methods (2018)



How can we leverage these technologiesin larger

cohorts?
Population
Short-Read
e \alidate complex variation WGS e Informed Sample Selection
® Novel SVs
® Phasing information
e \Variant Catalogs

e Comp. methods

Comprehensive _ Long-read
Genomes sequencing




1000 Genomes
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4. How to select samples: SVCollector
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SVCollector: How it works?
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SVCollector: How it works?
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SVCollector: How it works?
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SVCollector: Tomato

Based on 354 |llumina WGS

201,201 SV called using SURVIVOR

based on:
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How can we leverage these technologies in larger

cohorts?
Population
Short-Read
e \alidate complex variation WGS e Informed Sample Selection
® Novel SVs
® Phasing information
e \Variant Catalogs

e Comp. methods

Comprehensive _ Long-read
Genomes sequencing




ONT process on Tomato population
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Why another mapper?

BWA-MEM:
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Why another mapper?

BWA-MEM: NGMLR:
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1. Split the reads:
* Translocations
* Inversions
* Duplications

2. Improve alignment
* Insertions
e Deletions

Philipp
Rescheneder
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Simulations/ Evaluation

e Simulate 20 SVs of each type

using SURVIVOR
 Simulate ONT like reads
e Evalutated:

* BWA-MEM
 Graphmap
* Minimap2
* LAST
NGMLR
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Why Sniffles?

Leverage technology:
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Sniffles

* Parameter estimation
 Detectingall SV types
 Detectsequencing artifacts

* Optional:
* Genotype estimation
* Clustering/phasing of SVs
* Reports sequence resolved indels




Indels
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Software

NGMLR
Sedlazeck et. al. (2018)

Sniffles
Sedlazeck et. al. (2018)

70,681,000 bp

* Convex gap model * Detection of all SV types

Improved split reads * Also nested/adjacent events

Oxford Nanopore + PacBio *  Oxford Nanopore+ PacBio

* github.com/fritzsedlazeck/Sni
ffles

github.com/philres/ngmir

Crosstich

Clairvoyante ) i
Kirsche et.al.(in prep)

Lou et. al. (in review)

e Phases SV + SNPs
* Neural Network based SNP

caller e Local assembly
. !LUCn;:Sa’f Oxford Nanopore + *  Uses HapCut2 (SNPs) + Sniffles(SVs)

. github.com/aquaskyline/Clairvo e github.com/schatzlab/crossstitch

yante



Upcoming: Princess

* Snakemake pipeline to:
e Call SNPs
e CallSVs
* Phase SNPs + SVs

Medhat Mahmoud

* Includes helpful options
* Parameter estimation e Faslq ——-|  NGULR
* Parentalphasing

 Summary statistics and plots v
* Read length

Clariovante

\

 Mapping statistics ~genonpe e
* Variation statistics
* Phasing length statistics ¥

Crosstich local
assembly
+phasing

SVs.vcf + SNP.vcf
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