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January 2020

The WHO declared the outbreak a Public Health
Emergency of International Concern

March 2020
UN releases US$15 million for COVID-19 response

March 2020
The WHO characterises COVID-19 as a pandemic

March 2020

The US declare a state of emergency

April 2020
1million COVID-19 cases

August 2020

Lambda Variant first discovered

September 2020
1million COVID-19 deaths

November 2020

Modernas Vaccine also shown to be effective

¥
\

December 2020
Delta Variant first discovered

April 2021

’ 1billion COVID-19 vaccine doses
administered

December 2019
1st Case of COVID-19

February 2020 .

Naming of COVID-19 '. ' ]

March 2020 - ®y
100,000 cases of COVID-19 &>
March 2020

Europe becomes epicenter of pandemic

March 2020

First COVID-19 human vaccine trials begin with
Modern mRNA vaccine

April 2020

WHO releases guidance on mask wearing

September 2020

Alpha Variant first discovered

November 2020

Pfizer and BioNTech Vaccine trials shown to be
over 90% effective

November 2020

University of Oxford and AstraZeneca COVID-
19 vaccine shown effectiveness

December 2020

WHO issues its first emergency use validation

for COVID-19 vaccinations

news-medical.net

Serum profiling
149 patients diagnosed with COVID-19;
4 points of material collection: admission to the hospital ,
after 48 hours, (after 7 days), discharge
Control group - 48 people (sera collected before 2019)

Analysis of IgG response to antigens (recombinant
Nucleoprotein (NP), Spike (RBD, S2),
nsp2, nsp5, nsp7, nsp9, nspl0, nspl5)

Conformational
epitopes (ELISA, chip
assay)

Linear epitopes
(Western blot)




A high titer of IgG antibodies to the conformational epitopes of nucleocapsid
protein correlates with the severity of the disease and oxygen demand.
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Plots of appearance of the antibodies to the
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conformational epitopes of N (a), RBD (b), and S2 “ =

(c) proteins in COVID-19 patients” serum. The lines
were computed as subsampled sliding windows
with a window width of 0 and a subsampling size
of 7. The bolder lines are the averages of
approximations. The color of the lines represents
the level of disease severity: the green lines, the
mild course of disease (CT = 0-1.5); the yellow, the
medium level of disease (CT = 2-2.5), and red, the
most severe (CT = 3-4).
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S2 The Dboxplots, showing the
differences for the ELISA values
pevaluer0 1000, of N, RBD, and 52 proteins
. among the patients who needed
8 )
£ oxygen support anld t%lose who
did not. The ‘Yes’ group,

Yes (83 / 30) No (247 / 98)
If any Oxygen tools were used

indicating patients who used any
oxygen tools (either nasal cannula
or supplementary oxygen) and
the ‘No” group, consisting of
patients without any oxygen tool
interventions. The two numbers
in braces for each group indicated
the number of Elisa samples and
patients correspondingly. The p-
values were produced by
performing ANOVA tests for each
of the two groups.
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IgG antibodies to linear

epitopes of the nucleoprotein
“* can cross-reactively bind to

human proteins

Analysis of the cross-reactive binding of IgG
antibodies from the sera of patients with COVID-19
with linear epitopes of human proteins. Serum from
healthy donors obtained before COVID-19 time was
used as a control. (a,b) Correlations between the
number of bands recognized by antibodies and
groups of patients of different severity (according to
CT data) for A549 cells and T84, respectively. (c,d)
Analysis of the cross-reactivity of IgG from the
serum before and after the separation of anti-NP
specific antibodies from two different patients’
serum, respectively, with eukaryotic proteins by
western blot and quantitative values of bands
chemiluminescence calculated using the built-in
software iBright Imaging Systems (ThermoFisher).
The table shows the average signal intensity values.
Local Bg. Corr. Den.—Local Background Correction
Density —The Local Background Corrected Volume
divided by the Area.



Human proteins recognized by 1gG from the COVID-19
patient sera were identified Recognition of human

proteins by antibodies
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a Identical parts and mutation profile. N Protein AnaIYSIS Of common reglons betweell. N iy (2 @ @ @ frOm patientS’ Serum
] | . (a), S (b) Sars-Cov-2 and human proteins. z _
g i3 . " . Proteins from A549 cell line are shown in with COVID-19
[ . . .
ot * yellow; —proteins from T84 cell line — in

green; our target protein, detected by mass-

spectrometry as potentially capable of being

. recognized by IgG antibodies. For cell lines,

A . the intersection area was selected at 6 amino

" acids, for target proteins — at 4. Mutational

and immunodominant profiles of proteins
were taken from published data.

Mass-spectrometry
protein
identification
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b —— Parts Density Revealed T84 cell line
—__Identical parts and mutation profie. S Protein m o g:ﬁz 82::3 I\iig K1C18_HUMAN [Keratin, type | cytoskeletal 18 OS=Homo sapiens GN=KRT18 PE=1
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: a549 VIME_HUMAN Vimentin OS=Homo sapiens GN=VIM PE=1 SV=4
mm t84 EF1A1_HUMAN | Elongation factor 1-alpha 1 OS=Homo sapiens GN=EEF1A1 PE=1 SV=1
BN target ' ' A549 cell line
SRSl VIME_HUMAN [ Vimentin OS=Homo sapiens GN=VIM PE=1 SV=4
Mutable region TUBA1B_HUMAN | Tubulin alpha-1B chain 0S=Homo sapiens GN=c PE=1 SV=1
slas slm K1C18_HUMAN |Keratin, type | cytoskeletal 18 OS=Homo sapiens GN=KRT18 PE=1
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|dentified the main HLA alleles presenting viral peptides that are
similar in amino acid sequence of human proteins

Peptide
sequence  Sars-Cov-2 Protein Human protein HLA class | allele
We used the downloaded standalone SSPDDQIGYY ~ N_protein_77-87 HLA-A01:01
version of NetMHCpan 4.1 and  Nsopppigyy N_protein 77-87 HLA-A01:01
NetMHClIIpan 4.0 [Reynisson, B. et al.
Nucleic Acids Res. 2020 ] to predict A
: T .1 Y N_protein_77-87 Alpha-enolase (ENOA_HUMAN) HLA-A01:01
protein fragments likely binding the . T
most common alleles of HLA class I and S PIDIDOUET N_prote!n_77-87 —
the pan-specific binding of peptides to NSSPDDQIGY N_protein_77-87 HLA-A01:01
HLA class II alleles of all known SPDDQIGYY  N_protein_77-87 HLA-A01:01
i SVASQSIIAY f | HLA-A26:01
sequences, respectively. Q Surtace_gycopr Keratin, type Il cytoskeletal 8
VASQSIIAY surface_glycopr HLA-B15:01
(K2C8_HUMAN)
SVASQSIIAY surface_glycopr HLA-B15:01
LQLPQGTTL N_protein_158-1 Elongation factor 1-alpha 1 HLA-B39:01
LQLPQGTTL  N_protein_158-1 (EFIA1_HUMAN) HLA-B15:01
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