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SARS-CoV-2 Structure
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/ antibody testing

Membrane (M)

Nucleocapsid (N )
Core protein, rich and consecutive
appear early

Envelope (E)

Genome RNA
B I.---- $1 Subunit ——-»|- ----- $2 Subunit ---*|
|~---— RBD "“I
679
SARS-CoV | [ = || | [ THRe | [HR2| = | |
1 13 292 306 424 494 527 770 788 894 966 1145 1195 1219 1255
687
SARS-CoV-2 [ [ i [[Fm ] (w1
1 13 305 319 437 508 541 788 806 912 984 1163 1213 1237 1273

Marco Cascella, etc. Features, Evaluation and Treatment Coronavirus (COVID-19)
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Current Vaccine Development for COVID-19 and Immune Response 1113

Extracoiular NFa -1
W12 — 2t
4 ® . u-s: Mermony 5 cat
13 ,
D T o
e @ P L2 ats
W-1p g IL-; B ot o -

Intracellusar

Fig. 1. The innate and adaptive immune responses to COVID-19. Immune responses to human coronaviruses are
summarized. Newly reported immune response to SARS-CoV-2 is highlighted in red.

Kyun-Do Kim etc. J. Microbiol. Biotechnol. 2020. 30(8): 1109-1115
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What to detect?
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Total Ig
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Neautralization - ; l E

IgM/IgG- Phase 1

IgM+1gG-: acute infection(early stage of infection)
IgM+1gG+: current infection
IgM-lgG+:late stage of infection or past infection

Help doctors evaluate the dynamics of the
immune response of patients depending on the
duration of the disease!

Abs for neutralization —Phase 2
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Guangyu Zhou etc. Int. J. Biol. Sci. 2020, Vol. 16
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SARS-CoV-2 Spike Protein Structure
6R5 1208

| Spike 51 51/52 Spike 52

Extracellular Domain

Full Length SARS-CoV-2 Spike Protein

ACE2

» The S protein binds to ACE2 through the RBD region of the S1 subunit, mediating viral attachment to host cells.

» The FP of SARS-CoV-2 and the two HR domains on S2 are essential for viral fusion to host cells.

st G lgG and IgM IgG and IgM to RBD on S- Aid to diagnosis, indicate disease course Already launched

1* Gen B protein + N protein
Neutralizing special sites of S RBD May indicate the vaccine induced immunity under development
Antibody ( Core )
Neutralizing the whole sequence of RBD, BUT Indicate past infection under development
Antibody only detect IgG type herd immunity

2 Gen | 7| @ (S-RBDIgG) May indicate the vaccine induced immunity
Neutralizing the whole sequence of RBD, BUT Aid to diagnosis under development
Antibody detect IgM, 1gG and IgA together Prevalence screening
(Total antibodly) May indicate the vaccine induced immunity

*The images are from: https://www.caymanchem.com/news/tools-to-study-host-interactions
https.//www.biocat.com/corona-antibodies
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To clarify immune response status after COVID-19 infection
and COVID-19 vaccination

Objective:

1. To determine duration and levels of SARS-CoV-2

antibodies (NABs, S-RBD IgG, Total Abs) after COVID-19
vaccination.

2. To determine duration and levels of SARS-CoV-2
antibodies (NABs, S-RBD IgG, Total Abs) after COVID-19
infection.

3. To determine duration and levels of innate immune
response marker, IL-6 after COVID-19 infection.
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Before vaccine Group
n=200

Vaccine Group 1-4
n=200

Materials and methods

Vaccine + COVID-19 Group
n=200

No vaccine + COVID-19 Group
n=200
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Informed consent & Questionnaire

Vaccine 1 — Sinopharm, Verocell, China

Vaccine 2 — AstraZeneca, Covishield, India

Vaccine 3 — Medgamal, Sputnik, Russia
Vaccine 4 — Comernaty, Pfizer, USA
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Mindray support analyzer and reagents CLIA

Mindray SARS-CoV-2 IgM/IgG assays and
Mindray SARS-CoV-2 neutralizing antibody assays

* Intravenous serum or plasma (heparin and citrate),
easy to operate;

* Time to first result: 30-40 minutes;

* Up to 480 tests/hour depending on different
analyzer models used,;

* Fully automatic testing, minimizing infection risk;

* Package: 2 x 50T and 2 x 100T.

IgM/IgG can support diagnosis of COVID-19.
Neutralizing antibodies can indicate the immune response induced by natural infection and vaccines

CL-900i (180T/h) CL-1000i /CL-1200i(180T/h) CL-2000i (240T/h) CL-6000i (480T/h)




L%A CBJ,, Results: Immune Response after Both Dose
YrcbiH
;gg%gg?,geﬂp COVID-19 Vaccination

XANABAPT SEUMH CYOANANBM

YHO3CHUU TEB

Verocell (n=171) Covishield (AZ) (n=331)
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*Pfizer/BioNTech group - patients who receiving hemodialysis
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Neutralizing Antibody S-RBD IgG
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Neutralizing Antibody S-RBD IgG Total Antibody
Vaccine type Total
Negative Positive Negative Positive Negative Positive
Verocell 122 70 /122 (57%) | 52 /122 (43%) | 24 /122 (20%) | 98 /122 (80%) | 14 /122 (11%) | 108 / 122 (89%)
Covishield (AZ) 91 12 /91 (13%) 79 /91 (87%) 3/91 (3%) 88 /91 (97%) 1/91(1%) 88 /91 (99%)
Sputnik* 108 2/108 (2%) |106 /108 (98%)| 0/ 108 (0%) [108 /108 (100%) 0O /108 (0%) |108 /108 (100%)
Pfizer/BioNTech** 23 2/23(9%) 21 /23 (91%) 1/23 (4%) 22 /23 (96%) 1/23(4%) 22 /23 (96%)

Specimens with results < 10 AU/ml are considered to be negative
Specimens with results > 10 AU/ml are considered to be positive

*Sputnik group - results of 1 month after vaccination
**Pfizer/BioNTech group - patients who receiving hemodialysis
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Results: Immune Response by Sex after

Covishield (AZ)
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Neutralizing Antibody

COVID-19 without vaccination

COVID-19 with vaccination

S-RBD IgG
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1. Vaccine can induce immune response against SARS-CoV-2
virus by elevating neutralizing antibodies (NABs, S-RBD
lgG, Total Abs). However the levels of Abs are different.

2. The levels of neutralizing antibodies were a peak after
both dose vaccination and gradually decreased later.

3. IL-6 cytokine activity is high at the beginning of infection-
induced innate immune response in the intracellular
levels.
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Thank you for your attention



