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Go Short, Go Long



RGTC – Radboud Genome Technology Centre - a clinical focus 



Goal

In-house rapidWES / smMIP – high pressure workflow

Go Short - Short TAT , Short Reads 



automated TWIST enrichment rapidWES workflow in 2020

Automated Library Preparation

On-deck  
thermocycler

On-deck  
Covaris

96-wells 
pippeting 

head

Consult Admini-
stration DNA isolation Library 

preparation Sequencing Bio-informatics Inter-
pretation Reporting

Two rapidWES 
runs every week

Current Capacity  

4 * 48  
samples  week

 TAT: max. 14 days 





Cellular demonstrator and COVid-19
• Infection model of intestinal organoids 

• single cell transcriptomics to demonstrate infection response 

• conception experiments half-way March, publication May 1st 

• Key: Availability of required technology platform (including X-omics) and expertise 
and collaboration



WES  v  WGS
MARCEL NELEN   LISENKA VISSERS

Go Short



Standard pathway ‘WGS first’pathway

- Array 
- WES & CNV 

-Diagnosis?

- WGS 

- Diagnosis?

Compare diagnostic yield

Neurodevelopmental disorders
150 patient-parent trios, 
from every day clinical 

practice 

Prospective parallel design

the WGS-first project

WGS in parallel to routine tract

Can WGS replace WES and arrays  
as first line test?
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diagnosis
no diagnosis

Diagnostic yield WGS WES / WGS concordance

100%

Additional findings WGS 

More de novo mutations in coding sequence 
Detailed breakpoint information
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Go Short - WGS can reliably replace WES/array



Cytogenetics with 500,000 ‘bands’ 
~10,000x improved sensitivity!  

- Genomewide analysis 
- Positional information 
- Single molecule resolution

Go Long – Next Generation Cytogenetics
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2 years of optical genome mapping

• 85 samples with constitutional cytogenetic aberrations 
 100% concordance 

• 52 leukemia samples compared to the routine work-up 

 100% conconcordance if variant is  >10% 

• In addition: test unsolved rare disease cases: Identify 
disease causing SVs:  ~70 samples: 5/20 projects ‘solved’ 



Go Long - Ongoing long-read SMRT efforts

o >500 PacBio HiFi genomes (1 SMRT cell per sample, main focus SVs) unsolved 
rare diseases (SOLVE-RD): www.solve-rd.eu  

o 10 HiFi unsolved patient-parent trios 30x coverage in collaboration with 
PacBio 

o Clinical LR-amplicon based sequencing (5-20kb) since 2020 
− mtDNA , HLA (5kb amplicons), OPN1, PMS2, vWF, PKD1, 

o “de novo“ WGS -projects of various animal and plant species

http://www.solve-rd.eu/




Go Long - long read sequencing 

First long-read genome sequencing (LR-
WGS) patient-parent trio study 
published. Use of LR-WGS enables 
identification of up to 50,000 structural 
variants per genome, of which 60% 
remains hidden when applying 
standard SR-WGS.



Go Long - OPN1: interpretable by 16 kb reads

>1000x

OPN1LW OPN1MW

• 98% homology, in tandem

nearly impossible with short reads 

  

➢ LR-PCR, shearing,  

      short read sequencing  

      MLPA  

> analysis very difficult

47 patients tested 

all variants (class 3-5) confirmed



Go Short, Go Long
•Short read WES / WGS 

• Standardized high thoughput generic workflows 

• Sophisticated analysis available 

• Solves up to 60-70% of the rare disease  

•OGM 

• Ease of use (no bioinformatics / HPC needed) 

• Sequence-context independent for all large SVs 
(>500bp), bridge repeats (SegDups) 

• Coverage up to 1500x (same price as 100x) ! Low 
level mosaic aberrations 

•HiFi 30x LR-WGS 

• Best quality & most comprehensive genomes to date 

• Phasing of variants based on assembly 

• Identify hidden variants on all levels. 
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