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Balancing Automation and Accuracy: A Comparative
Study of SARS-CoV-2 Sequencing Workflows

» Both the Clear Labs and CCF workflows demonstrated comparable performance in generating high-quality SARS-CoV-2 consensus genomes.
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Introduction

* Next-generation sequencing (NGS) is pivotal for SARS-CoV-2 genomic surveillance, especially with the emergence
of new Omicron sublineages.

We developed a SARS-CoV-2 whole-genome sequencing (WGS) protocol using ARTIC v5.3.2 primer set on lllumina
MiSeq platform and an in-house bioinformatics pipeline.

Separately, Clear Dx SARS-CoV-2 WGS v3.0 workflow was developed by Clear Labs, using Midnight Native primers
on Oxford Nanopore Technologies (ONT) MinlON platform, and it offers a fully automated solution.

This study evaluates the performance of these two workflows, using 30 SARS-CoV-2 (Omicron) positive specimens
with varying viral loads (Cycle threshold values 12-30) tested in parallel to assess their capabilities across a broad
range of sample qualities.

More than 90% genome coverage was achieved in 93% of samples sequenced by Clear Labs and 90% of samples sequenced by CCF. Median
genome coverage was similar (Clear Labs: 99.2%, IQR 99%-99.2%; CCF: 99.7%, IQR 94.8%-99.7%).

Clear Labs workflow generated higher sequencing depth, with a median depth of 2298x (IQR: 1752-2797x), compared to CCF workflow, which had a
median depth of 1583x (IQR: 1021-2198).

Three samples failed QC in CCF workflows, all with <90% genome coverage. Two of these also failed in Clear Labs workflow due to low genome
coverage. The third sample passed QC in Clear Labs workflow (99% genome coverage) but was flagged by Nextclade for an incorrect frameshift call in
the S gene. Another sample failed QC in Clear Labs workflow (90.4% genome coverage) but passed in CCF workflow (91.3% genome coverage),
reflecting differences in QC thresholds.

Among the 27 samples that passed QC in both workflows, two were assigned different SARS-CoV-2 lineages depending on the pipeline used. Manual
review of BAM files revealed that a key mutation (ORF1a:T170l) was missed in the Clear Labs analysis, resulting in an incorrect lineage assignment.
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with minimal hands-on time, making it labor-efficient despite processing fewer samples per batch (32 vs. 96 for CCF). However, the per-sample
consumable cost for Clear Labs platform is 3- to 5-fold higher than that of CCF workflow without accounting for labor overhead.

Figure 1 Schematic overview of the sequencing workflows compared. SARS-CoV-2 positive samples were extracted and

sequenced using CCF workflow on the lllumina MiSeq and Clear Labs workflow on the ONT MinlON platform.
q ¢ q P « These findings provide valuable insights into workflow selection based on laboratory resources, throughput needs, and surveillance goals.



	Slide 1

