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Detection and visualization of complex 
structural variants from NGS data 



Structural Variants: initiation of cancer 



Structural Variants: balancing selection 



Structural Variants: types 



Illumina SBS vs PacBio CCS  

VS 
PacBio  

Circular Consensus Sequencing 
Illumina 

Sequencing by Synthesis 



Standard NGS workflow 

•  Svim 
•  Sniffle 
•  PBHoney 

SV-CALLERS 

•  Pilon 
•  Delly 
•  NovoBreak 

Long Reads Short Reads 



Short vs Long reads 

+  Accurate mapping on repeated  
and low complexity regions 

+  Often span the whole SV 
 
–  Higher sequencing costs 
–  Elevated error rate (5-15%) 

+  Higher base quality 
+  Lower costs 
 
–  Indirect evidence for SVs 
–  Mapping on repeated regions 



SV calling from PE-reads: Pilon 



SV calling from long reads: svim 



SV calling from long reads: svim 



Variant Call Format (VCF) 

Header 



Variant Call Format (VCF) 

Columns 



Variant Call Format (VCF) 

INFO fields 



CRISPR-Cas9 



CRISPR-Cas9 



CRISPR-Cas9 



CRISPR-Cas9 

NHEJ 



CRISPR-Cas9 leads to complex SVs 



CRISPR-Cas9 leads to complex SVs 



CRISPR-Cas9 leads to complex SVs 



CRISPR-Cas9 induced SVs 



CRISPR-Cas9 induced SVs 



CRISPR-Cas9 induced SVs 



Targeted sequencing of PigA gene 



SV_Dataset 



PIPE1: Illumina PE-reads 



PIPE1: workflow 



PIPE2: PacBio FLNC reads 



PIPE2: workflow 



PIPE3: workflow 



Variants Deconvolution 
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