
Cite as: D. Wrapp et al., Science 

10.1126/science.abb2507 (2020).  

 
 

First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 1

   

 

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 2 

 

α

μ

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 3 

 

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://dx.doi.org/10.1016/S0140-6736(20)30154-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31986261&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30183-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31986264&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30251-8
http://dx.doi.org/10.1016/S0140-6736(20)30251-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32007145&dopt=Abstract
http://dx.doi.org/10.1038/s41586-020-2008-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015508&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(20)30211-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32007143&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31995857&dopt=Abstract
http://dx.doi.org/10.1146/annurev-virology-110615-042301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27578435&dopt=Abstract
http://dx.doi.org/10.1128/JVI.77.16.8801-8811.2003
http://dx.doi.org/10.1128/JVI.77.16.8801-8811.2003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12885899&dopt=Abstract
http://dx.doi.org/10.1073/pnas.1708727114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29073020&dopt=Abstract
http://dx.doi.org/10.1038/cr.2016.152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28008928&dopt=Abstract
http://dx.doi.org/10.1073/pnas.1707304114
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28807998&dopt=Abstract
http://dx.doi.org/10.1016/j.cell.2018.12.028
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30712865&dopt=Abstract
http://dx.doi.org/10.1038/ncomms15092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28393837&dopt=Abstract
http://dx.doi.org/10.1038/s41598-018-34171-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30356097&dopt=Abstract
http://dx.doi.org/10.1038/nmeth.4169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28165473&dopt=Abstract
http://dx.doi.org/10.1128/JVI.00923-19
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31534041&dopt=Abstract
http://dx.doi.org/10.1038/nsmb.3293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27617430&dopt=Abstract
http://dx.doi.org/10.1038/nature17200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26935699&dopt=Abstract
http://dx.doi.org/10.1016/j.antiviral.2020.104742
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32057769&dopt=Abstract
http://dx.doi.org/10.1128/JVI.00415-08
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18562523&dopt=Abstract
http://dx.doi.org/10.1128/JVI.02232-10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21325420&dopt=Abstract
http://dx.doi.org/10.1038/nature02145
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14647384&dopt=Abstract
http://dx.doi.org/10.1073/pnas.0809524106
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19321428&dopt=Abstract
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 4 

 

 

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://dx.doi.org/10.1016/S0092-8674(00)81771-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9814710&dopt=Abstract
https://doi.org/10.1101/2020.01.31.929042
http://dx.doi.org/10.1128/JVI.00127-20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31996437&dopt=Abstract
http://dx.doi.org/10.1038/s41586-020-2012-7
http://dx.doi.org/10.1038/s41586-020-2012-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32015507&dopt=Abstract
http://dx.doi.org/10.1371/journal.ppat.1007236
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30102747&dopt=Abstract
http://dx.doi.org/10.1074/jbc.M603275200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16954221&dopt=Abstract
http://dx.doi.org/10.1074/jbc.M600697200
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16597622&dopt=Abstract
http://dx.doi.org/10.1080/22221751.2020.1729069
http://dx.doi.org/10.1006/jsbi.2000.4314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11121305&dopt=Abstract
http://dx.doi.org/10.1038/s41592-019-0580-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31591575&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31504163&dopt=Abstract
http://dx.doi.org/10.1006/jmbi.1993.1626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8254673&dopt=Abstract
http://dx.doi.org/10.1002/jcc.20084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15264254&dopt=Abstract
http://dx.doi.org/10.1107/S0907444902016657
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12393927&dopt=Abstract
http://dx.doi.org/10.1107/S2059798318002425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29872003&dopt=Abstract
http://dx.doi.org/10.1107/S0907444904019158
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15572765&dopt=Abstract
http://dx.doi.org/10.7554/eLife.01456
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24040512&dopt=Abstract
http://dx.doi.org/10.7554/eLife.35383
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29513216&dopt=Abstract
https://science.sciencemag.org/cgi/content/full/science.abb2507/DC1
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 5 

 

 

  

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 6 

 

 

  

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 7 

 

  

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


First release: 19 February 2020  www.sciencemag.org  (Page numbers not final at time of first release) 8 

 

 

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://www.sciencemag.org/
http://science.sciencemag.org/


Cryo-EM structure of the 2019-nCoV spike in the prefusion conformation

and Jason S. McLellan
Daniel Wrapp, Nianshuang Wang, Kizzmekia S. Corbett, Jory A. Goldsmith, Ching-Lin Hsieh, Olubukola Abiona, Barney S. Graham

originally published online February 19, 2020published online February 19, 2020

ARTICLE TOOLS http://science.sciencemag.org/content/early/2020/02/19/science.abb2507

MATERIALS
SUPPLEMENTARY http://science.sciencemag.org/content/suppl/2020/02/18/science.abb2507.DC1

REFERENCES

http://science.sciencemag.org/content/early/2020/02/19/science.abb2507#BIBL
This article cites 41 articles, 11 of which you can access for free

PERMISSIONS http://www.sciencemag.org/help/reprints-and-permissions

Terms of ServiceUse of this article is subject to the 

 is a registered trademark of AAAS.ScienceScience, 1200 New York Avenue NW, Washington, DC 20005. The title 
(print ISSN 0036-8075; online ISSN 1095-9203) is published by the American Association for the Advancement ofScience 

Copyright © 2020, American Association for the Advancement of Science

on F
ebruary 21, 2020

 
http://science.sciencem

ag.org/
D

ow
nloaded from

 

http://science.sciencemag.org/content/early/2020/02/19/science.abb2507
http://science.sciencemag.org/content/suppl/2020/02/18/science.abb2507.DC1
http://science.sciencemag.org/content/early/2020/02/19/science.abb2507#BIBL
http://www.sciencemag.org/help/reprints-and-permissions
http://www.sciencemag.org/about/terms-service
http://science.sciencemag.org/

