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Coronavirus discovery by metagenomic sequencing:
a tool for pandemic preparedness
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Pandemic Prepardness

To detect and identify a novel virus as quickly as possible

Metagenomic classifiers use reference indexes with only known viruses
Not the unknown ones

In this study we validate the performance of a virus discovery model
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Samples

the rediscovery of Middle East Respiratory Syndrome 
and Severe Acute Respiratory Syndrome

SARS-CoV-2 patient A (Cq 20)

SARS-CoV-2 patient B (Cq 30)

Patients negative for
viruses respiratory panel

Cultured MERS-CoV EMC/2012 
(Cq 22)

Cultured SARS-CoV Frankfurt-1 
(Cq 23)

+

+



Methods

NA extraction - MP96 Roche

Confirm Cq value pathogen by qPCR

Library Prep - NEBNext® Ultra™ Directional RNA Library Prep Kit for Illumina®

(Virocap SeqCap EZ HyperCap for SARS-CoV-2 patients)

Sequencing – Novaseq Genomescan

Data analysis 

• Trimming, fastqc and removal of host reads

• Centrifuge classification tool and Refseq database 

• Genome Detective

• De novo assembly and blast



Build references

• One of Dec last year 

• One with viruses of 
before SARS-CoV 2002

• One with viruses of 
before MERS-CoV 2012



Centrifuge classification results



Centrifuge classification results (2)



Building contigs



Blast results



Genome Detective Results



Untargeted versus captured



Discussion

High and low loads of SARS-CoV-2, SARS-CoV, and MERS-CoV in clinical samples could be detected 
using our validation model for corona virus discovery:
• > 436 reads are classified the closest relatives of these viruses available at that time 
• Clinical metagenomics protocol gave enough reads for contig assembly
• Contigs up to 14,856bp length aligned to the closest relatives of these viruses 
• Low 72-92% identity of these consensus genomes with genomes of closely related ones 

indicated a novel coronavirus

Whole genome of SARS-CoV covered 91-97% using old capture probes

Important: nucleotide identity of over 72% to closest known relative and conclusions cannot be 
extended to novel viruses which are less closely related

Diagnostic implementation may contribute to increased vigilance for emerging viruses
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