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Outline

● The SARS-CoV-2 spike D614G mutation increases viral transmissibility, 

giving it a fitness advantage.

● The G614D mutation has quickly become the dominant SARS-CoV-2 

genotype in the United States.

● Tracking spike protein mutations and exploring epidemiology of 

SARS-CoV-2 will allow for better development of therapeutic strategies.



SARS-CoV-2 is dangerous due to the way it 
penetrates cells

● Over 1 million global deaths and over 
28 million infections

● SARS-COV-2 receptor binding domain 
(RBD) has a substantially higher 
affinity that SARS-COV.

● SARS-COV-2 is activated by furin 
protease which allows it to be more 
infectious in the lungs.

● As of July 3, 2020, 216 countries have 
reported COVID-19 cases, with more 
than 10 million confirmed cases and 
approximately 518,000 deaths. 

(Shang et al.) (John’s Hopkins University)



G614 is more transmissible than D614, causing an 
increased prevalence of the mutation

● G614 mutant is 31% (28-34%) more 

transmissible than the D614 wild type.

● 17,760 D614G mutations were found in 

the GISAID database by June 2, 2020.

● A SARS-CoV-2 variant with Spike G614 
has replaced D614 as the dominant 
pandemic form.

● The consistent increase of G614 at 
regional levels may indicate a fitness 
advantage.

(Leung, 2020), (Krober, 2020). 



Structure of the SARS-CoV-2 Spike Glycoprotein
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Location of the D614G mutation in the SARS-CoV-2 Spike 
Glycoprotein



Interactions around the D614G mutation

● Both sequences are closely surrounded                                                                          
by polar sidechains

● Switching to the uncharged glycine                                                                                        
reduces the interaction with other                                                                                       
side chains
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Mutation G614 became more prevalent than D614 
in the United States

● 2 amino acid positions showed high conservation (5 and 243).

● Amino acid 614 is the only position that shows weak conservation.

● Alignment indicates that the D614G mutation became more prevalent in the 

United States around March or April. 



● Sequences with the D614G mutation were being reported to GISAID as early 

as February.

● The prevalence of G614 surpassed that of D614 by March.

Mutation G614 became more prevalent than D614 
in the United States



G614 has become the dominant genotype 
in the United States

(Nextstrain, 2020)

● The database Nextstrain, which utilizes sequences from GISAID, 

indicates that prevalence of G614 surpassed D614 by early March.



Nextstrain, 2020

https://docs.google.com/file/d/1D_m3mELocfMwXqn8HaVJjHkRqfWMH-p9/preview


G614 has become the dominant genotype 
in the United States

(Krober, 2020)

● Maps of the relative frequencies of D614 and G614 in North 
America in two different time windows



G614 has become the dominant genotype in 
North America

(Krober, 2020)

● Blue represents G614.

● Orange represents D614.

● Weekly running counts of G614 

illustrating the timing of its spread 

in North America.

● Stay-at-home order date is shown 

as a pink line.

● The introduction of G614 led to the 

decline in D614 cases. 



Case Fatality Rate (CFR) and percentage of virus 
exhibiting G614

● Linear regression of 
average case fatality rate 
with percentage of viruses 
exhibiting a glycine (G) at 
amino acid position 614.

● China exhibiting G614 was 
less than 1% and this 
country exhibited the 
second lowest average or 
median CFR.

(Becerra-Flores, 2020)
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An understanding of the epidemiology of SARS-CoV-2 
may further explain the dominance of the G614 mutation

● Because viral transmission is dependent on whom it infects, it is 

important to further explore the epidemiology of SARS-CoV-2.

● Increased infectiousness may be solely responsible for the increased 

prevalence, but it is uncertain if other factors play a role.

● Tracking mutations in the spike protein, especially in the RBD region, 

is important during the development of therapeutic strategies.



Summary

● The SARS-CoV-2 spike D614G mutation increases viral transmissibility, 

giving it a fitness advantage.

● The G614D mutation has quickly become the dominant SARS-CoV-2 

genotype in the United States.

● Tracking spike protein mutations and exploring epidemiology of 

SARS-CoV-2 will allow for better development of therapeutic strategies.
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