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Outline

2019-nCoV and SARS-CoV present similarities

2019-nCoV is most related to the 3-genus lineage b bat SARS-like
coronaviruses

SARS-CoV and 2019-nCoV share sequence similarities in their spike proteins
SARS-CoV and 2019-nCoV spike proteins are 77% similar

SARS-CoV contains a core structure as well as a receptor binding motif (RBM)
Mutations in the RBM spike protein affect binding to the host ACE2 protein
Amino acid positions that enhance viral binding of SARS-CoV to ACE2

They built a model of 2019-nCoV binding to ACE2 based off of the previous
structure

Five amino acids in ACE2 that are important for spike protein binding
Optimal Viral Binding Between Civet SARS-CoV RBD and Civet ACE2

Model of Viral Binding Between 2019-nCoV RBD and Civet ACE2

Using the information presented, future work could help researchers make
predictions and prepare ways to fight the virus



2019-nCoV has many similarities to SARS-CoV

e 2019-nCoV has many similarities to SARS-CoV
including:
o Belonging to 3-genus of coronaviruses
o Similar symptoms (wWan, 2020)

e 2019-nCoV causes respiratory illness that is

spread through respiratory droplets and has
(CDC, 2020)

unknown animal origin (CDC, 2020)



2019-nCoV is most related to the 3-genus lineage b

bat SARS-like coronaviruses
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These other
viruses use ACE2
for entry into the
cell



SARS-CoV and 2019-nCoV share sequence
similarities in their spike proteins
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possibility they
share the same
receptor



SARS-CoV and 2019-nCoV spike proteins are 77%
similar
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MERS and HKU4 have
even fewer similarities but
share the same receptor

Sequence similarities
strongly suggest
SARS-CoV and 2019-nCoV
share the same ACE2
receptor



SARS-CoV contains a core structure as well as a
receptor binding motif (RBM)

A e RBM binds to the human ACE2

\ Human ACE2

receptor

e Does 2019-nCoV bind to ACE2
in the same way?

(Wan, 2020)



Mutations in the RBM spike protein affect binding
to the host ACE2 protein
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Each amino acid number on
the top row represents a
different residue

Red coloring indicates the
differences



Amino acid positions that enhance viral binding of

SARS-CoV to ACE2
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Receptor binding motif of Human
SARS-Cov (magenta) binding to
Human ACE2 (green)

Specific amino acids at the 442, 472,
479, 480, and 487 positions enhance
viral binding to ACE2

When an RBD contains all of these
residues, it will bind with high affinity
allowing for the virus to enter human
cells with high efficiency



They built a model of 2019-nCoV binding to ACE2
based off of the previous structure
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Receptor binding motif of Human
2019-nCoV (magenta) binding to
Human ACE2 (green)

Specific amino acids at the positions
455, 486, 493, 494, and 501
enhance the viral binding to ACE2



Five amino acids in ACE2 that are important for
spike protein binding
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Optimal Viral Binding Between Civet SARS-CoV
RBD and Civet ACE2

(Wan, 2020)

Civet SARS-CoV-optimized RBD

Glu35 to Arg 479 is an ionic
bond

E38 to K353 is an ionic bond

T31to Y442 is a hydrogen
bond

Unfavorable interactions do
not occur



Model of Viral Binding Between 2019-nCoV RBD
and Civet ACE2

(Wan, 2020)

Civet ACE2

Human 2019-nCoV RBD (model)

Unfavorable interactions
occur

2019-nCoV has not
adapted to binding
efficiently to ACE2

But ACE2 is still likely
used



Discussion

e 2019-nCoV shares sequence, structural, and binding similarities with
SARS-CoV

e The authors used the same predictive framework to study 2019-nCoV
as they did with SARS-CoV in 2003

e The main limitation of this study was that the authors do not actually
know the structure yet

e Using the information presented, future work could help researchers
make predictions and prepare ways to fight the virus



Summary

2019-nCoV and SARS-CoV present similarities

2019-nCoV is most related to the 3-genus lineage b bat SARS-like
coronaviruses

SARS-CoV and 2019-nCoV share sequence similarities in their spike proteins
SARS-CoV and 2019-nCoV spike proteins are 77% similar

SARS-CoV contains a core structure as well as a receptor binding motif (RBM)
Mutations in the RBM spike protein affect binding to the host ACE2 protein
Amino acid positions that enhance viral binding of SARS-CoV to ACE2

They built a model of 2019-nCoV binding to ACE2 based off of the previous
structure

Five amino acids in ACE2 that are important for spike protein binding
Optimal Viral Binding Between Civet SARS-CoV RBD and Civet ACE2

Model of Viral Binding Between 2019-nCoV RBD and Civet ACE2

Using the information presented, future work could help researchers make
predictions and prepare ways to fight the virus
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