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The XdropTM solution

Applications of XdropTM enrichment
• Structural variations
• Complex samples (e.g. cancer biopsies)
• Difficult to sequence regions (e.g. GC-rich)
• Genome gap-closing
• Phasing
• Linking resistance genes to host
• Sequencing of low abundant regions
• Assessment of repetitive regions
• Samples with only nanograms of DNA

• Enables targeted enrichment of long fragments
• High sensitivity - single molecule detection
• Maintains the DNA entegrity
• Requires little prior sequence knowledge
• Compatible with PacBio, Nanopore and Illumina sequencing
• Easy set-up with automated microfluidic system
• Reduce turnaround time from weeks to days
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Mixing dPCR-reagents
DNA is added to dPCR-reaction
mix containing target specific primers.

On-chip droplet production
The reaction is partitioned on a
droplet generator chip to produce water-in-oil-in-water double
emulsion (DE) droplets.

High resolution droplet PCR
The droplets are thermocycled, allowing millions of PCR-reactions
to be run in parallel. By detecting
the fluorescent droplets, it is possible to identify droplets carrying
the DNA molecules of interest.

Counting and isolating droplets
The detection and isolation is done
using a cell sorter (FACS), which
allows the PCR positive droplets
containing the target DNA molecules to be collected.

Amplification of enriched DNA
The enriched single molecules of
long DNA fragments are amplified by droplet multiple displacement amplification (dMDA)
to ensure unbiased DNA amplification and even coverage of the
target region.

Single molecule sequencing of integrated HPV18 virus DNA
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Oxford Nanopore sequencing of an HPV18 enriched sample. The data shows that the integrated HPV18 viral
genome is lacking the genes encoding E2, E4, E5 and L2 or the entire region from E6 to L2.
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Targeted enrichment using the Xdrop technology was applied to enrich for integrated human papillomavirus 18 (HPV18) from the cancer cell line HeLa. Samples were sequenced
using PacBio (PB) and Oxford Nanopore (ONT).
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As the DNA fragments stay intact during the Xdrop enrichment, more than 20kb of the viral integration
site region in the HeLa genome could be retrieved.
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(a) Detailed analysis revealed that one end of HPV18 is fused to three different locations
in chromosome 8, while the other end of HPV18 (position 5736) is always fused to the
same position on chromosome 8. (b) The suggested structure of the HPV18 integration
site region.

Conclusion

The enabling XdropTM technology is a novel targeted DNA enrichment method
that maintains the integrity of long DNA fragments. This allows for enrichment
of large unknown flanking genomic regions, which is relevant for applications like genome gap-closing, targeted sequencing of hypervariable regions or
gene families, phasing and as demonstrated here in identifying viral insertion
sites in a genome.
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