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Introduction
Currently, clinically relevant human platelet antigen (HPA) genotyping (HPA-1 - 6, 9 and 15) in NHS Blood and Transplant (NHSBT) is performed
by Sanger sequencing. This requires time-consuming, manual interpretation of the data, potentially causing transcription errors and erroneous
genotype assignments. Long read sequencing technologies such as Oxford Nanopore sequencing (ONT) have the potential to revolutionise this
service. However, the volume and complexity of the data requires specialist and highly technical bioinformatics expertise to output genotypes
highlighting the need for a simple, end-to-end and scalable bioinformatics workflow with built in error handling that any scientist without
bioinformatics expertise can run. The NHSBT Service Development Laboratory has developed a comprehensive HPA genotyping system using
Oxford Nanopore Technologies Long read sequencing platform which also incorporates an easy to use, end-to-end bioinformatics workflow.
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Results
The analysis completed in 6 minutes for 24 samples, and variant calls HPA-
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Figure 2. Depth of coverage plot included in interactive QC report. reports are interactive and allow the user to filter results by zygosity, sample
HPA typing results for HPA_ 2024 12 ID, and/or HPA loci of interest. Two .csv files containing the HPA genotypes
2024-07-17 are also output so results can be uploaded to a LIMS system for clinical
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All genotypes showed 100% concordance with clinical results previously

Figure 3. Clinical results are output as an interactive report that can be ) .
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Figure 4. Simple and clear formatting for error handling to prompt troubleshooting. Underlined text contain hyperlinks that can be clicked on to open the documentation in
a web browser for more detailed instructions.

Conclusions

This pipeline offers a user friendly approach to calling HPA genotypes derived from Nanopore sequencing for clinical use. By standardising the
input and output, the entire pipeline has been automated to produce results that can be uploaded to a LIMS system for reporting results, and a
simple QC report to aid Scientists in troubleshooting and clinical decision making. Furthermore, thorough error handling with embedded hyperlinks
to documentation in the pipeline provides clear instructions to the user for simple troubleshooting of the pipeline, thus democratising access to
bioinformatics techniques (Figure 4). The modularity of the pipeline also allows adaptability for genotyping other clinically relevant systems such
as the Human Leukocyte Antigen or the Human Neutrophil Antigen. In future, the analysis will be automated further to remove the need for a
Scientist to interact with a command line and conduct the analysis in the background following sequencing, thus allowing the analysis to fit into the
heijunka of a high throughput clinical work flow.



