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Abstract Study design and samples used for sequencing studies

The lack of preparedness for detecting the highly infectious SARS-CoV-2 pathogen, the pathogen responsible for Two types of samples were analyzed in this study: clinical specimens and contrived samples. For clinical specimens, human
the COVID-19 disease, has caused enormous harm to public health and the economy. It took ~60 days for the first nasal swabs with COVID-19 infection status determined by RT-gPCR were previously collected from two locations, one in
reverse transcription quantitative polymerase chain reaction (RT-qPCR) tests for SARS-CoV-2 infection developed California and one in Arizona (referred to as site A and site B, respectively), and then processed and sequenced at separate
by the United States Centers for Disease Control (CDC) to be made publicly available. It then took >270 days to sites (Jumpcode Genomics, San Diego, CA for Site A samples and TGen, Phoenix, AZ for Site B samples). In total, 56 patient
deploy 800,000 of these tests at a time when the estimated actual testing needs required over 6 million tests per specimens with confirmed positive COVID-19 status and 16 specimens with no detectable SARS-CoV-2 were analyzed in
day. this study.
Testing was therefore limited to individuals with symptoms or in close contact with confirmed positive cases. The contrived samples were generated by combining known viral RNA pathogens with human RNA. A viral reference ge-
Testing strategies deployed on a population scale at ‘Day Zero' i.e., at the time of the first reported case, would be nome mix, consisting of four RNA viruses (Zika virus, mammalian orthoreovirus, influenza B virus, human orthopneumovi-
of significant value. Next Generation Sequencing (NGS) has such Day Zero capabilities with the potential for broad rus (i.e., respiratory syncytial virus, RSV) and SARS-CoV-2) was spiked at various concentrations into human lung total RNA
and large-scale testing. However it has limited detection sensitivity for low copy numbers of pathogens which may samples. The samples contained a 10-fold dilution series of the viral reference mix, with titers ranging from an estimated 20
be present. copies of each viral RNA genome to 20,000 copies. Various negative controls were also prepared, including human lung total

RNA only (a no-viral RNA
Here we demonstrate that by using CRISPR-Cas9 to remove abundant sequences that do not contribute to control) and a water-only sample (no-template control). The latter was included to monitor background contaminants that
pathogen detection, NGS detection sensitivity of COVID-19 is equivalent to RT-gPCR. In addition, we show that may originate from molecular reagents and NGS workflows. An overview of the workflow is shown in Figure 1.
this assay can be used for variant strain typing, co-infection detection, and individual human host response
assessment, all in a single workflow using existing open-source analysis pipelines. This NGS workflow is pathogen Both mock depletions (depletion without Cas9 and guide RNA) and Cas9 depletions were performed with site A specimens.
agnostic, and therefore has the potential to transform how both large-scale pandemic response and focused Mock-depletion was not performed with site B specimens. A summary of sequencing statistics is provided in Supplementary
clinical infectious disease testing are pursued in the future. Table 1.
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Figure 1: Study workflow and design.
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Figure 2: Ribosomal RNA composition before and after

CRISPRClean depletion at Site A. 80%
P Figure 3: Sequencing read counts for SARS-CoV-2 in clinical specimens across Ct values.
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