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Upscaling 
❏ Upscale DNA barcoding to 

>100.000 samples/year

❏ Lower costs for barcoding 
to <€2.00 per sample

❏ Automation (lab + bio-info)

❏ But do not compromise on 
quality of DNA extract!



Collecting
❏ Complete sampling kit with 

instructions and registration 
numbers for specimens

❏ Insects / plants / fungi

❏ Registration via mobile app 
for easy data collection

❏ Online target list





Verzamelen van materiaal



Extraction
❏ Combination of the Mu-DNA 

and Bio-On-Magnetic-Beads 
(BOMB) protocols

❏ Serasil beads (commercial)

❏ Automated on Janus 

❏ €0.72 (vs. €4.00)
50% of costs is plastics!



Sequencing
❏ 1-step PCR with (96) 

indexed primers 

❏ ligation of (24) native 
barcodes to each plate pool

❏ 2265 samples per flowcell

❏ €1.44 (vs. €5.00)
amplification + sequencing



Sequencing



Sequencing
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Nanopore workflow



Analysis
❏ Basecalling live GridION

❏ Custom demultiplexing 
pipeline using Guppy

❏ NGSpeciesID / Medaka 
to create consensus

❏ Data sent to Core Sequence 
Cloud via Django API





Statistics
❏ 21.123 samples 

❏ 29.022 barcodes 

15.243 with 1 barcode (72.2%)
3.136 with 2 barcodes (14.8%)
2.744 with >3 barcodes (13.0%)
maximum 27 barcodes



Validation / Identification



Publication
❏ All sequence (meta)data 

and sample metadata 
collected in data lakehouse:
Core Sequence Cloud

❏ “My Sample” dashboard for 
the collectors



Now you!
❏ ONT barcoding is relatively 

cheap to start with, and fits 
in any lab

❏ Many online protocols and 
scripts, and an active user 
community



Now you!
❏ Training opportunities 

though the Biodiversity 
Genomics Europe program



Now you!
❏ Online seminars via the 

European iBOL node



publication about E2E 
workflow in preparation

thank you!


