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Long read sequencing application of 
xGen™ Amplicon Technology as shown 
on Oxford Nanopore Technologies

Introduction 
With global efforts intensifying to combat infectious diseases, there is an urgent need for advanced technologies that 
can accurately and efficiently decode rapidly evolving pathogen genomes. IDT’s xGen Amplicon technology has a 
track record for comprehensive viral and bacterial sequencing [Super amplicon technical note]. An important benefit 
of xGen Amplicon technology is the formation of “super” amplicons (Figure 1). These are longer amplicons formed  
during the single tube workflow from distant forward and reverse primers. Super amplicons provide redundant 
coverage to mitigate the effect of primer dropout due to novel mutations. Combining the power of xGen Amplicon 
chemistry with Oxford Nanopore Technologies’ (ONT) long read sequencing represents a way to open new fields of 
study and surveillance for infectious diseases. 
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Figure 1. Creating super amplicons and mini amplicons. With two overlapping amplicons, the 4 primers involved can create 4 different 
aplicons: the two designed or intended amplicons, a super amplicon that spans both intended amplicons, and a mini amplicon. The super 
amplicon is created from F1 and R2 primers. The mini amplicon is created from F2 and R1 primers. While most PCR systems show a bias 
towards short products, xGen Amplicon’s propriety chemistry favors the formation of intended and super amplicons over mini amplicons.

The xGen Amplicon technology can easily be adapted for ONT sequencing. Here we will show representative data  
for various custom xGen amplicon panels and describe the steps required for completing the xGen Amplicon for  
ONT workflow.

https://sfvideo.blob.core.windows.net/sitefinity/docs/default-source/technical-report/xgen-amplicon-panels-leverage-super-amplicon-technology-technical-note.pdf?sfvrsn=f43f507_5
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Results and discussion
To demonstrate that xGen Amplicon chemistry can generate long amplicons suitable for long-read sequencing, 
primers were designed to exon 11 of BRCA2 to create products of varying length: 1 kb, 1.5 kb, 2 kb, 3 kb, and 5 kb.  
Amplicons were generated using xGen Amplicon PCR1, followed by a bead cleanup and visualization on the 
BioAnalyzer (Figure 2). The expected product peak was observed for 1 kb, 1.5 kb, 2 kb and 3 kb amplicon designs, 
indicating that the xGen Amplicon chemistry can support amplicon creation up to approximately 3 kb. Results were 
compared against the xGen Amplicon BRCA1/BRCA2 Amplicon Panel, which contains amplicons ranging from  
107–208 bp tiled along the coding exons of BRCA1 and BRCA2. Notably, evidence of super amplicon formation  
(~250–600 bp amplicons) was observed in the standard xGen Amplicon panel.
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Figure 2. Amplicon size limits. Selected primers from 
the BRCA2_exon11 genome region to test varying length 
amplicons, specifically 1 kb, 1.5 kb, 2 kb, 3 kb, and 5 kb. 
Below is a BioAnalyzer HS trace of the PCR1 amplification 
products for the longer singleplex amplicons and the full 
BRCA1/2 multiplex product. In the bioanalyzer trace below 
it is clear that all the singleplex amplicons up to 3 kb were 
successfully formed by the xGen Amplicon chemistry. 

The combination of xGen Amplicon’s super amplicon chemistry with long-read sequencing leads to powerful new 
capabilities, especially when analyzing highly divergent sample types. Typical amplicon-based enrichment shows 
gaps in genome coverage as the input template deviates from the original design reference. Here we use the highly 
variable HIV genome to show that xGen Amplicon technology combined with long-read sequencing is especially 
robust against strain variability. Libraries were made from an HIV plasmid control sample that shared 93% identity to 
the HXB2 reference genome used for primer design. The same primer design was used to generate Illumina libraries 
via the xGen Amplicon Panels for viral genome sequencing protocol, or ONT libraries via the xGen Amplicon for ONT 
protocol. Final libraries were sequenced on the Illumina MiSeq using either 150PE or 250PE reads, or on the Oxford 
Nanopore MinION. Increasing the Illumina read length from 150 bp to 250 bp increased overall genomic coverage, 
while ONT sequencing achieved the highest genome coverage (Figure 3). This indicates that super amplicons created 
in the reaction often exceed the read length available to short-read technologies. Long-read sequencers can take full 
advantage of super-amplicon formation, leading to more comprehensive coverage of divergent strains.
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Figure 3. Super amplicons contribute to coverage. Left panel: ONT long-read sequencing enables complete coverage of super-amplicons, 
enhancing overall genome coverage in variable pathogen samples.  Both Illumina and ONT data generated using the same primer design, 
which had amplicons tiled along the HIV reference genome with an average size of 147 bp. Right panel: size distribution of ONT reads shows 
super-amplicon formation >3 kb.
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An important aspect of ONT sequencing is ease of use in the field to facilitate environmental studies. To demonstrate 
this, we paired the xGen 16S Amplicon Panel v2 primer design with the xGen Amplicon for ONT workflow to generate 
ONT libraries from E.coli DNA and mock microbial community control MSA-1003. MinION data showed full coverage 
for the E.coli 16S rRNA (rrSA) gene and included read lengths of ~1.5 kb, corresponding to the approximate length of 
the full 16S rRNA gene (Figure 4).  Data from the MSA-1003 mixture reflected the expected representation of microbial 
genomes, indicating this workflow is capable of high-fidelity population representation for diverse samples.
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Figure 4: xGen Amplicon for ONT sequencing provides accurate identification of microbial samples. A) xGen 16S Amplicon Panel covers 
variable regions 1-9 in a single tube workflow B) xGen 16S Amplicon for ONT protocol showed expected genome representation for microbial 
control mixture MSA-1003 C) xGen 16S Amplicon for ONT protocol achieved full coverage for E. coli 16S rRNA gene. D) ONT read length 
distribution includes peak at ~1.5 kb, which corresponds to the full 16S rRNA gene (v1-v9).

Conclusions 
We have shown that the xGen Amplicon can be adapted for ONT sequencing to facilitate both viral and metagenomic 
sequencing. Longer reads, corresponding to super amplicons created by the xGen Amplicon chemistry, were observed 
to increase genomic coverage in areas of high variability in a divergent genome (HIV) and no bias was observed in 
metagenomic sequencing. Combining xGen Amplicon with long read sequencing leverages the full potential of super 
amplicons and holds great value for infectious disease sequencing and surveillance. 

A)

B) C)

D)



next generation sequencing technical note

Long read sequencing application of xGen Amplicon Technology  
as shown on Oxford Nanopore Technologies

For Research Use Only. Not for use in diagnostic procedures. Unless otherwise agreed to in writing, 
IDT does not intend these products to be used in clinical applications and does not warrant their 
fitness or suitability for any clinical diagnostic use. Purchaser is solely responsible for all decisions 
regarding the use of these products and any associated regulatory or legal obligations.

© 2026 Integrated DNA Technologies, Inc. All rights reserved. xGen is a trademark of 
Integrated DNA Technologies, Inc., and are registered in the USA. xGen is a trademark 
of Integrated DNA Technologies, Inc. All other marks are the property of their respective 
owners. For specific trademark and licensing information, see idtdna.com/trademarks.  
Doc ID: RUO25-4075_001  1/26

Proud to be part of Danaher 

Danaher’s science and technology leadership puts IDT’s solutions at the forefront of the industry, so they 
can reach more people. Being a part of Danaher means we can offer unparalleled breadth and depth of 
expertise and solutions to our customers. Together with Danaher’s other businesses in Biotechnology, 
Diagnostics and Life Sciences, we unlock the transformative potential of cutting-edge science and 
technology to improve billions of lives every day.

For more information, go to: idtdna.com/ContactUs

IDT offers custom xGen Amplicon designs for both the lllumina and Oxford Nanopore 
workflows. For more information, please contact NGSDesign@idtdna.com.

https://www.idtdna.com/pages/support/usage-warranty-and-licenses
https://www.idtdna.com/pages/about/contact-us
http://NGSDesign@idtdna.com

