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New generations?

2nd generation sequencing : short-reads 3rd generation sequencing : long-reads

3rd generation mapping

Illumina
NovaSeq

Pacbio

Oxford nanopore

Bionano genomics

MinION
GridION
PromethION
SmidgION

Sequel System
PacBio RS II



Short read sequencing : Illumina – NovaSeq



Long read sequencing : PacBio – Oxford nanopore



Long-read sequencing goes diagnostics
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Pseudogenes / homolog / paralog genes
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Oxoford nanopore even works in the jungle



3rd generation technologies 
need 

3rd generation bioinformatics



New bioinformatics tools for long reads

15%



New bioinformatics tools for long reads
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Worth to mention…





3rd generation genome mapping



Bionano Genomics



 99% sensitivity for large homozygous 
insertions and deletions

 87% sensitivity for large heterozygous 
insertions and deletions

 98% sensitivity for translocations
 98% sensitivity for inversions

Bionano Genomics : structural variation



 99% sensitivity for large homozygous 
insertions and deletions

 87% sensitivity for large heterozygous 
insertions and deletions

 98% sensitivity for translocations
 98% sensitivity for inversions

Bionano Genomics : structural variation



Bionano Genomics : facioscapulohumeral muscular dystrophy 



Bionano Genomics : what else?

 Targeted methylation analysis with no needs of bisulfite conversion





Liquid biopsy re-emerge old technolgies

 Analysis of ctDNA in liquid biopsies requires a sensitivity down to 0.1 – 0.2% 



Liquid biopsy and NIPT for monogenic disorders



Thank‘s !


