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SARS-CoV-2 Spike Glycoprotein ELISA Kit

[I] About this kit

[I - 1] Background and Measurement Principal

The pandemic caused by the new coronavirus infection (Covid-19), which spread from China
to the world in 2019, have infected 197.19 million people and killed 4.21 million people by the
end of July 2021 in the worldwide. SARS-CoV-2, which was identified as the causative virus of
Covid-19, is a type of coronavirus that has an RNA with a total length of 30,000 base pairs as
a gene. The spike protein encoded by the S gene in the viral genome is a membrane protein
expressed on the surface of the virus. The spike protein is composed of two domains, S1 and
S2.

It has been clarified that the S1 domain of the peplomer protein first binds to angiotensin
converting enzyme 2 (ACE2) on the cell surface when SARS-CoV-2 infect cells, so that ACE2 is
considered as a receptor for SARS-CoV-2. In addition, the structural analysis of the S1 domain
has identified the narrow region which binds to ACE2 (receptor binding domain, RBD) (1).

This product can measure SARS-CoV-2 spike protein in a sample by the sandwich ELISA
method using two types of neutralizing antibodies that are specific and have high affinity for
the RBD.

[I - 2] Features

- Measures SARS-CoV-2 spike protein in samples such as serum and plasma.

- No special equipment required, measurement is possible with a normal plate reader.

- SARS-CoV-2 spike protein can be measured sensitively and specifically by sandwich ELISA
method using two types of antibodies against RBD in the SARS-CoV-2 S1 domain.

For research use only, Not for diagnostic use.

Please read this manual thoroughly before use. 8
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- The antibodies used for this ELISA strongly react with various mutant viruses such as alpha,

beta, gamma and delta types as well as original Wuhan type (paper is being prepared).

[I -3] Kit Principle

Anti-SARS-CoV-2 spike protein antibody is immobilized on the plate. When the sample is
added, the SARS-CoV-2 spike protein in the sample is trapped. After washing, the trapped
protein is reacted with an HRP-labeled anti-SARS-CoV-2 spike protein antibody, and after

substrate addition, the color development by HRP is read and quantified with a plate reader.

[I —4] Kit Component

Storage temperature : 2~8C

Reagent Volume Quantity

1 | Anti-SARS-CoV-2 Spike protein Antibody 96well 1 plate

Immobilized Plate (8well x 12 strips)

Standard Protein 200pL 1 tube*

(25,000pg/mL)

2 | Assay Buffer 25mL 1 vial
3 | Washing Buffer (10X) 25mL 1 vial
4 | HRP Conjugated Anti- SARS-CoV-2 Spike 20uL 1 vial

protein Antibody (500X)
5 | Substrate Solution 12mL 1 vial
6 | Stop Solution (2N H2504) 6mL 1 vial
8 | Plate Seals 2 sheets

* Sufficient to create 4 standard curves with n=2.

Required Materials Not Included in the Kit
- Micropipettes (10 ~ 1000 pL)

- Multichannel micropipette

- Multichannel micropipette Reservoir

- Plate shaker

- Microplate reader (enable to measure at wavelength 450nm)

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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- Plate washer

[(II] Preparation of Reagents and Samples

(I - 1] Preparation of Washing Buffer

- Dilute Washing Buffer (10x) to 10 folds with purified water.
e.g. For 1 plate, add 225mL of purified water to 25mL of Washing Buffer (10 x)

and mix well.

[II - 2] Preparation of Standard Protein solution

Concentration Standard Protein Assay Buffer Dilution
(pg/mL) factor
A 25000
B 2500 50pL of A 450puL 10
C 1250 250uL of B 250uL 2
D 625 250uL of C 250uL 2
E 312.5 250pL of D 250uL 2
F 156.3 250pL of E 250pL 2
G 78.1 250uL of F 250puL 2
H 39.1 250uL of G 250uL 2

- To prepare Solution B, add 450uL of Assay Buffer into 50uL of Standard Protein (Solution
A), and then mix well (10 times dilution). To prepare Solution C, add 250uL of Assay Buffer
into 250pL of Solution B, and then mix well (2 times dilution). Similarly, 2 times dilution
series for Solution D through H should be prepared.

- Use 200pL for measurement, using 2 wells for each solution (n=2).

- Diluted Standard Protein Solution(39.1~2500 ng/mL) should be freshly prepared at each

time before use.

(I -3] Preparation of antibody solution

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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- Dilute HRP conjugated anti- SARS-CoV-2 Spike protein antibody (500x) to 500 folds using
Assay Buffer.
e.g. For 1 plate, add 20uL of antibody (500x) into 10mL of Assay Buffer. Mix by inverting
the tube.

* Diluted antibody solution should be freshly prepared at each time before use.

(I -4] Preparation of Samples

When using serum or plasma, dilute it 2-fold or more with assay buffer to make a sample

solution.

(] Sample measurement procedure

1. Regarding the handling of samples and operations, take appropriate biohazard
measures as necessary, and dispose of waste appropriately in accordance with each
rule.

2. Leave Anti-SARS-CoV-2 Spike protein Antibody Immobilized Plate and each reagent to the
room temperature.

3. Prepare Standard Protein solution by serial dilution. (from step [ —2] )

4. Add 100puL each of serial diluted Standard Protein solution (39.1 ~ 2500pg/mL) or Sample
solution into the well.

5. Seal the microplate with Plate Seals, place into plate shaker, and then shake it at 800 rpm
for 30 sec.

6. Incubate at room temperature for 2hrs for static reaction.

7. Discard all the reaction solution, and then rinse each well with 300uL of Washing Buffer (from
step [II-1] ). Repeat this step for 3 times.

8. Add 100pL each of diluted HRP conjugated anti-SARS-CoV-2 Spike protein antibody (from
step [II-3] ) to the well.

9. Seal the plate, and then shake in the plate shaker.

10. Incubate at room temperature for 2hrs for static reaction.

11. Discard the antibody solution, and then rinse each well with 300uL of Washing Buffer. Repeat

this step for 3 times.

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com
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12. Add 100pL of Substrate Solution into each well, and then incubate at room temperature
protected from light for 20min for static reaction.

13. Visually confirm the coloring, and then add 50uL each of Stop Solution.

14. Place into the plate reader, and read the absorbance of each microwell on a
spectrophotometer at the wavelength of 450nm.

15. Create a standard curve for the SARS-CoV-2 Spike protein by plotting the mean
absorbance (y axis) against the Standard protein concentration (x axis) (Fig. 1).

16. Calculate the concentration by comparing the absorbance obtained from the sample solution
to the standard curve. Multiply the resulting value by the appropriate sample dilution factor,

to obtain the concentration of SARS-CoV-2 Spike protein in the sample.

[Iv] Example of Results

[Iv—1] Standard curve

As a reference example, Fig. 1 shows the graph of absorbance (OD450) for a standard
protein. However, draw a new standard curve for each assay and calculate the concentration

in the sample.

SARS-CoV-2 Spike glycoprotein ELISA
3.0

2.5

2.0

1.5

0Db450

1.0

0.5

0.0

0 500 1000 1500 2000 2500 3000
SARS-CoV-2 Spike glycoprotein(pg/mL)

Hakarel Inc. 7-7-18 Saito-asagi, Ibaraki-shi, 567-0085 Japan
Contact : Telephone. +81-72-657-9980 E-mail. info@hakarel.com

12



Code No. HAK-HELSRBD-1 SARS-CoV-2 Spike Glycoprotein ELISA Kit <}HW el

Standard Absorbance

Protein (450nm) Average

(pg/mL) 1 2

0 0.058 0.057 0.058

39.1 0.094 0.106 0.106
78.1 0.136 0.142 0.139
156.3 0.221 0.233 0.227
312.5 0.391 0.381 0.386
625 0.738 0.697 0.718
1250 1.382 1.420 1.401
2500 2.465 2.608 2.537

Fig.1 Standard curve and measured values

[Iv-2] Sample measurement example

Exosomes (15.625, 31.25, 62.5, 125, 250, 500, 1000ng/mL) purified from the culture
supernatant of Expi293 in which SARS-CoV-2 Spike protein was forcibly expressed were
measured.

Figure 2 shows the exosome concentration (ng / mL) and absorbance (OD450) graphically.

SARS CoV-2 Spike glycoprotein ELISA
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Fig. 2 Measurement of exosomes overexpressing SARS-CoV-2 spike protein (S1, S2 domain)
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