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https://virological.org/t/novel-2019-coronavirus-genome/319

Novel 2019 coronavirus genome

I SARS-CoV-2 coronavirus

b edward_holmes 6 ¢ Jan 11

10th January 2020
This posting is communicated by Edward C. Holmes, University of Sydney on behalf of the
consortium led by Professor Yong-Zhen Zhang, Fudan University, Shanghai

The Shanghai Public Health Clinical Center & School of Public Health, in collaboration with the Central
Hospital of Wuhan, Huazhong University of Science and Technology, the Wuhan Center for Disease
Control and Prevention, the National Institute for Communicable Disease Control and Prevention,
Chinese Center for Disease Control, and the University of Sydney, Sydney, Australia is releasing a
coronavirus genome from a case of a respiratory disease from the Wuhan outbreak. The sequence has
also been deposited on GenBank (accession MN908947 251k ) and will be released as soon as
possible.

Update: This genome is now available on GenBank and an updated version has been posted 26.1k .

Disclaimer:

Please feel free to download, share, use, and analyze this data. We ask that you communicate with us if
you wish to publish results that use these data in a journal. If you have any other questions —then
please also contact us directly.

Professor Yong-Zhen Zhang,

Shanghai Public Health Clinical Center & School of Public Health,
Fudan University,

Shanghai, China.

email: zhangyongzhen@shphc.org.cn
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Article

Viral and host factors related to the clinical
outcome of COVID-19

https://doi.org/101038/s41586-020-2355-0  Xiaonan Zhang", Yun Tan®’, Yun Ling"’, Gang Lu*’, Feng Liu*’, Zhigang Yi'*’, Xiaofang Jia",

. Min Wu', Bisheng Shi', Shuibao Xu', Jun Chen', Wei Wang', Bing Chen’, Lu Jiang®, Shuting Yu’,
Received: 14 March 2020 Jing Lu?, Ji Wang?, Mingzhu Xu', Zhenghong Yuan®, Qin Zhang®, Xinxin Zhang?®,
Accepted: 13 May 2020 Guoping Zhao®, Shengyue Wang®*, Saijuan Chen*' & Hongzhou Lu'*

Published online: 20 May2020

In December 2019, the Coronavirus disease 2019 (COVID-19), caused by anovel
coronavirus SARS-CoV-2,emerged in Wuhan, Hubei province, China' and soon spread
across the world. In this ongoing pandemic, public healthconcernsandthe urgent
need for effective therapeutic measures require adeep understanding of its
epidemiology, transmissibility and pathogenesis. Here we analyzed the clinical,
molecular and immunological data from 326 confirmed cases of COVID-19in
Shanghai. Genomic sequences of SARS-CoV-2 assembled from 112 quality samples
together with sequencesin the Global Initiative on Sharing All Influenza Data (GISAID)
showed a stable evolution and suggested two major lineages with differential
exposure historg duringthe earlxghase of the outbreak in Wuhan. Nevertheless, the;
exhibited similar virulence and clinical outcomes. Lymphocytopenia, especially the
reduced CD4" and CD8’ Tcell counts upon admission, was predictive of disease
progression. High levels of IL-6 and IL-8 during treatment were observed in patients
withsevereor critical diseaseand correlated with decreased lymphocyte count. The
determinants of disease severity seemed to stem mostly from host factors such as age,
lymphocytopenia, and its associated cytokine storm, whereas viral genetic variation

did not significantly affect the outcomes. Zhang et al. Nature 2020 16
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Young et al. Lancet 2020
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Hou et al. Science 2020 ,,

SH VINVE D106 DEEREDRIT

Group A Group B Group C
Number of variants or
29 51 26
mutants
D614G, D614G+LSF,
D614G+V341I,
D614G+D936Y,
Increased Infectivity D614G+K458R, None
D614G+S939F,
D614G+472V*
D614G+S943T

Q239K, D839Y,

V3411, D364Y,
385-387del, D405V,

N122Q, N343Q,
N717Q, T719A,

Decreased infectivity P1263L, Q414P, 1434K , S438F,
N801Q, N1074Q,
D614G+Q675H D467V, P491R, V503F,
N331Q+N343Q
R509K, V510L, P521S
V367F, Q409E, Q414E,
Increased sensitivity to
N709Q 1468F, 1468T, Y508H, N165Q
neutralising mAbs
A522V
N439K, L452R, A475V,
Decreased sensitivity to V483A,F490L, YS08H,
A831V N234Q
neutralising mAbs D614G+A435S,
D614G+1472V*
N149H, N149Q,
Increased sensitivity to TE15L F338L, V367F, [468F, N165Q,N331Q,
convalescent sera 1468T N354D, N709Q,
N1173Q
Q414E, N439K, G446V,
Y145del, A831V,
K458N, 1472V, A475V,
Decreased sensitivity to D614G+A831V,
T478I, V4831, F490L, None
convalescent sera D614G+A879S,

D614G+M12371

H519P, D614G+Q321L,

D614G+I472V*

*D614G+I472V is the only variant with increased infectivity and decreased sensitivity to

neutralizing mAb and convalescent sera. It is of note only one sequence is recorded in GISAID.
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mutation effects on binding Starr et al. Cell 2020
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https:/inextstrain.org/aroups/neherlab/ncov/S.N5012¢c=qt-S_501.69&p=full&r=country (12/24, 2020)
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OAEZR (bottleneck effect)
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Genomic Epidemiology
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» genomic epidemiology, genomic surveillance
» microbial genetic typing techniques for infectious disease contact tracing,
molecular typing technology
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