Resolving Highly Diverse HLA and CYP2D6 Alleles using HiFi Sequencing for Long-Range Amplicon Data with a New Clustering Algorithm
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HiFi Amplicon Analysis Workflow

HLA and CYP2DE6 loci are highly diverse genes — ! CYP2D6

- The long read lengths and high accuracy of PacBio

Important to pharmacogenetics and immunology.

Resolving and phasing individual alleles without
Imputation requires long and highly accurate reads.

We demonstrate and benchmark the accuracy of
PacBio HiFi reads and the pbaa clustering algorithm for
resolving these important loci.
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Pbaa results are highly accurate at the recommended
minimum 100-fold coverage.
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HiFi reads allow for unprecedented precision when

sequencing complex and diverse loci such as HLA and
CYP2D6.

- The new pbaa algorithm for HiFi reads generates
highly accurate consensus sequences as benchmarked
against 6 HLA loci.

- Typing CYP2D6 samples with structural variants (SV),

pseudogenes, and pooled amplicons can be
problematic with current assays.

- Long highly accurate reads map uniquely for
0 consistent type calls

- Pbaa can resolve CYP2D6 alleles into easily-typed,
fully phased consensus sequences.

Conclusion

The pbaa clustering algorithm was developed as a HiFi
successor to the previous PacBio long amplicon
analysis tool for clustering long targeted reads.
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Figure 2. Pbaa Workflow and Visualization. (A) Clustering workflow. Table 2. CYP2D6 Accuracy Titration. Pbaa results compared against
HiFI reads are assigned to guides and errors are masked within truth set.

groups. Corrected reads are clustered and consensuses are
generated. Post process filters separate pass/fail clusters. (B)
Clustered and painted aligned HiFi reads in IGV. (C) Corrected HiFi

read graph, colors match alignments with passing clusters in image B.

Improved calls:
- NA09301 Duplication resolved

- NA17217 Missed variant in reference

- NA17232 Phased variants improve call
- Multiple Hybrid alleles (*36) identified

The application of PacBio HiFi reads and pbaa to the
HLA and CYP2D6 targets provides a demonstration of
the utility of these tools.

Reference  Calling - Comprehensive variant detection, including SV

- Robust read clustering with fully phased resulits

=) Upstream dup primers: 8.6 or 10.2 kb amplicon — _
Table 1. HLA Accuracy Titration. Pbaa results compared against NA17114 *1[*5 *{[*5 NA17282 *41/*41 *41/*41

the truth set. Shaded rows are presence/absence benchmark
statistics. True positive (TP) is a pbaa consensus sequence that has a
best match with an allele in the truth set. False negatives (FN) are
alleles filtered by pbaa or missing completely from pbaa result set.
False positives (FP) are additional clusters generated for

expected truth alleles.

—> Downstream primers: 8.2 kb amplicon
Qiao et al., 2019; Fukuda et al., 2005
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Table 3. HiFi CYP2D6 *-Allele Calls. Published calls compared to
calls generated from long read HiFi amplicons. Calls in red are
iImproved with respect to published results.

Figure 1. CYP2D6 Primer Design. Three amplicon design captures
duplicates and deletion alleles in one assay.

For Research Use Only. Not for use in diagnostic procedures. © Copyright 2020 by Pacific Biosciences of California, Inc. All rights reserved. Pacific Biosciences, the Padific Biosciences logo, PacBio, SMRT, SMRTbell, Iso-Seq, and Sequel are trademarks of Pacific Biosciences. Pacific Biosciences does not sell a kit for carrying out the overall No-Amp Tangeted Sequencing method. Use of the No-Amp method may require rights to third-party owned intellectual property. FEMTO Pulse and Fragment Analyzer are trademarks of Agilent Technologies Inc. All other trademarks are the sole property of their respective owners.




