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One-minute summary

This study used next generation and Sanger sequencing to assemble ten 2019-nCoV genomic
sequences from nine patients, including eight whole genomes and two partial genomes.

Patients had symptom onset from December 22-27, 2019; eight patients visited the Huanan
seafood market before symptom onset and one did not visit the market but stayed in a nearby
hotel.

Sequencing was performed from both bronchoalveolar lavage fluid and virus isolates.

Sequence identity:

The eight complete genomes were nearly identical (>99.98%, the largest nucleotide
difference was four mutations), indicating very recent emergence into humans.

2019-nCoV was closely related (~¥88% nucleotide identity) to two bat-derived SARS-like
CoV sequences; had ~79% nucleotide identity to SARS-CoV; and only ~50% nucleotide
identity to MERS-CoV. However, the receptor binding domain of 2019-nCoV was
phylogenetically closest to SARS-CoV.

Phylogenetic analysis:

The 2019-nCoV is a novel betacoronavirus from the subgenus Sarbecovirus. It has similar
genomic organization to bat-derived SARS-like CoV and SARS-CoV, but with a longer spike
protein.

Homology modelling indicated that 2019-nCoV had a similar receptor binding structure to
SARS-CoV, despite amino acid variation at some key residues. Authors suggest that 2019-
nCoV may use angiotensin-converting enzyme 2 (ACE2) as a human binding receptor.
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Additional information

Phylogenetic analysis suggests that bats may be the original host, with an animal sold at the
seafood market in Wuhan serving as an intermediary host. The authors note that most bats in
Wuhan would be in hibernation in late December and that bats were not sold or found at the
Huanan seafood market. Intermediate animal host are also associated with SARS-CoV (masked
palm civet) and MERS-CoV (dromedary camels).

The average evolutionary rate for coronaviruses is 10 nucleotide substitutions per site per year,
and therefore constant surveillance for mutations is warranted.

Since eight of the nine patients visited the seafood market in Wuhan and their 2019-nCoV
isolates were nearly identical, the authors suggests that their viral isolates originated from one
source and was detected relatively rapidly. The source of infection for the patient who stayed
near the market (and also had an almost identical genome) is unknown.
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Disclaimer

This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is
guided by the current best available evidence at the time of publication.

The application and use of this document is the responsibility of the user. PHO assumes no liability
resulting from any such application or use.

This document may be reproduced without permission for non-commercial purposes only and provided
that appropriate credit is given to PHO. No changes and/or modifications may be made to this document
without express written permission from PHO.

Public Health Ontario

Public Health Ontario is a Crown corporation dedicated to protecting and promoting the health of all
Ontarians and reducing inequities in health. Public Health Ontario links public health practitioners, front-
line health workers and researchers to the best scientific intelligence and knowledge from around the
world. For more information about PHO, visit publichealthontario.ca.
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