Towards rapid HiFi long-read whole genome sequencing for time-critical rare disease applications
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Here, we developed an accelerated HiFi WGS workflow on Revio with SPRQ-Nx chemistry and AWS HealthOmics as a proof of concept for rapid secondary analysis*. (iit_f 11) (f,"fzz) (526132 ) (?‘itze 11) (iitf 22) (r?i:elg)
integrating shortened library preparation, 12-hour sequencing, and GPU-accelerated analysis, For local deployment, rapid analysis is recommended on HPC nodes with 248 CPUs, 192 GiB
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across blood and saliva specimens.
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Figure 3. Reproducibility of rapid HiFi WGS sequencing performance across independent sites. HiFi
yield (left) and mean HiFi read length (right) for HG002 processed and sequenced independently at three
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Rapid whole genome libraries were prepared at PacBio and GeneDx using an accelerated Rapid HPC: Parabricks DeepVariant (4x GPU) I

HiFi prep kit 96 workflow with automated pipette shearing targeting 10—-15 kb fragments. Short
Read Eliminator (SRE) size selection was omitted, and enzymatic incubation and bead-
ninding times were reduced, decreasing library preparation from 7-8 to less than 4 hours.

Table 1. Sequencing performance of samples processed with the rapid HiFi WGS workflow.
Summary of sequencing metrics for the 31 samples, combined across specimen types unless otherwise Rapid HPC: DeepVariant (1 GPU)
indicated. Rapid AWS: Parabricks DeepVariant (4x GPU) I

Standard DeepVariant WGS workflow

The rapid workflow consistently generated >20x human genome coverage across 0 1 5 3 4 5 6 7
specimen types while maintaining high-quality HiFi sequencing data.

Figure 4. Proof-of-concept acceleration of HiFi WGS secondary analysis. Representative standard
HiFi WGS analysis (through VCF) time is shown alongside observed wall times for an accelerated PacBio
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Secondary analysis . with the rapid workflow were concordant in 29 of 31 samples based on orthogonal clinical assays. discordant results associated with low coveraae or an unresolved copv-number discrepancy.
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*For analysis of the 31 previously characterized samples, the standard (non-rapid) HiFi WGS variant calling
pipeline was used.
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