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SARS-CoV-2 Nucleocapsid protein (NP) High-sensitivity
Quantitative ELISA Kit

Enzyme-linked Immunosorbent
Nucleocapsid protein

Catalog Numbers 41A228

(Please read this instruction manual carefully before use.)
WARNING! Wear appropriate protective eyewear, clothing and gloves.

Assay for quantitative detection of SARS-CoV-2

BACKGROUND

SARS-CoV-2 is an enveloped virus with a positive-sense RNA genome a@leocapsid of
helical symmetry. During the assembly of virions, Nucleocapsid prgfe ) binds to viral
RNA and leads to formation of the nucleocapsid. Because NP i€t ebundant protein of
coronavirus and has strong immunogenicity, NP can serve as ostic marker for SARS-
CoV-2 carriers. SARS-CoV-2 (2019-nCoV) Nucleocapsid prétei ) ELISA Kit is a highly

sensitive and specific immunoassay developed by I no nostics for the precision
detection and quantitative measurement of SARS-CO@ in biological specimen.

INTENDED USE

This kit has been verified by high purity SAR Nucleocapsid protein /NP (Cat# 41 A220,

https://www.immunodiagnostics.com.hk/product-pa®e/covid-19-nucleoprotein-np) and serum

from healthy people and COVID-19 ;@m It can recognize recombinant SARS-CoV-2
r

Nucleocapsid protein/NP or NP infgeru ther samples. For Research Use Only.
Not for diagnostic procedures.

ASSAY PRINCIPLE
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SARS-CoV-2 NP present in A biotin-conjugated  anti-
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N Streptavidin-HRP

After washing away
unbound  biotin-conjugated
anti-SARS-CoV-2 NP

antibody, Streptavidin-HRP
is added and binds to biotin-
conjugated anti-SARS-CoV-
2 NP antibody.

the sample or standard
binds to antibodies coated
onto microwells.
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~wamw» Substrate

Following incubation,
unbound Streptavidin-HRP
is removed during a wash
step, and substrate solution
reactive with HRP is added
to the wells.

SARS-CoV-2 NP antibody is
added and binds to NP
captured by the coating
antibody.
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Reacted Substrate

A colored product is formed
in proportion to the amount
of NP present in the sample
or standard. The reaction is
terminated by addition of
acid absorbance is
measured at 450 nm.
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REAGENTS SUPPLIED
Each kit is sufficient for 96 tests and contains the following components:
1. One aluminum pouch with a Microwell plate (12 strips of 8 wells each) coated with an
antibody against SARS-CoV-2 NP, sealed.
2. 10xWash buffer-40 ml.
. IxAssay buffer-40 ml.
. 100xDetection antibody solution: Biotin-labelled anti-NP antibody, 0.12 ml.
. SARS-CoV-2 NP standard-2 ng of SARS-CoV-2 NP in a buffered protein base, lyophilized.

. 200xStreptavidin-HRP, 60 uL.
. HRP diluent, 12 ml

. Substrate solution, 12 ml, ready for use.
. Stop solution, 12 ml, ready for use.
OTHER MATERIALS REQUIRED, BUT NOT PROVIDE]S O

. Pipettes and pipette tips.
. Beakers, flasks, cylinders necessary for preparation of rea@

. Buffer and reagent reservoirs.

1

2

3

4. Paper towels or absorbent paper.

5. Plate reader capable of reading absorbency at 480 @
6

7

O 03 O L AW

. Distilled water or deionized water.
. Statistical calculator with program to perfo ssion analysis.

STORAGE

® The kit should be stored at °Qfand all reagents should be equilibrated to room
temperature before use. Immedia after use remaining reagents should be returned to
cold storage (2-8°C).

® Expiry of the kit and reagent and on labels.

® Once opened, the stri ayybe Svored at 2-8°C for up to one month.

AND STORAGE INSTRUCTIONS

Samples should be aliquoted and must be stored frozen at -20°C, and avoid repeated freeze-
thaw cycles.

PRECAUTIONS FOR USE

® All chemicals should be considered as potentially hazardous. Avoid contact with skin and
eyes. In the case of contact with skin or eyes wash with water.

Do not use kit reagents beyond expiration date.

Do not expose kit reagents to strong light.

Do not pipet by mouth.

Do not eat or smoke in area where kit reagents or samples are handled.

Avoid contact of substrate solution with oxidizing agents and metal.
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® Use disposable pipette tips and/or pipettes.
® Use clean, dedicated reagent trays for dispensing the conjugate and substrate reagent.

® Substrate solution must be at room temperature prior to use.

PREPARATION OF REAGENTS

Bring all reagents and materials to room temperature before use

1. 1xWash buffer.

Prepare 1xWash buffer by mixing the 10xWash buffer (40 ml) with 360 ml of distilled water
or deionized water. If precipitates are observed in the 10x Wash buffer bottle, warm the bottle
in a 37°C water bath until the precipitates disappear. The 1xWash buferQbe stored at 2-

8°C for up to one month.

2. 1xDetection antibody solution.

Spin down the 200xDetection antibody solution briefly and dilute ired amount of the
antibody 1:200 with 1xAssay buffer, 100 pL of 1xDetection ant1 tion is required per
well. Prepare only as much 1xDetection antibody solution as @ d. turn the 200xDetection

antibody solution to 2-8°C immediately after the necessarypvoltimg s pipetted.
3. 1xHRP solution.
Prepare 1xHRP by adding the 110 pL 100xStrepgav into 11 ml HRP diluent,100 pL
of the 1xHRP solution is required per well. Q

PREPARATION OF STANDRADS AND SA

SARS-CoV-2 NP standard:

Reconstitute the lyophilized standaNr 1 of 1 x assay buffer to generate the first standard

d to sit for 10 minutes with gentle agitating prior to
ed standards using 1 x assay buffer as follow:

Standard Volume @' assay buffer Concentration
2000 pg/ml - 2000 pg/ml
250 uL of 2000 p /n@ uL 1000 pg/ml
250 pL of 100 ml 250 uL 500 pg/ml

250 uL 250 pg/ml

250 uL 125 pg/ml

250 uL 62.5pg/ml
250 pL of 62.5 pg/ml 250 uL 31.25 pg/ml

Ix Assay buffer serves as the zero standard (0 ng/ml).

Note: The reconstituted standard stock should be aliquoted and stored at -20°C for up to one
month. Avoid repeating freezing/thawing cycles. Please do not store the diluted standard
solutions.

Sample preparation:
Serum, plasma or the other specimen can be measured. A 2 to 100-fold dilution in 1xAssay
buffer is recommended, depending on the NP concentrations in the samples.
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ASSAY PROCEDURE

1t is recommended that all standards and samples be assayed in duplicate.

1. Add 100 pl of standard or sample per well, incubate at room temperature for 1 hour
(Preferably shaking with 600 rpm, which can enhance the detection signal).

2. Discard the content and tap the plate on a clean paper towel to remove residual solution in
each well. Add 300 pl of 1xWash buffer to each well and incubate for 1 minute. Discard the
1xWash buffer and tap the plate on a clean paper towel to remove residual wash buffer. Repeat
the wash step for a total of 3 times.

3. Add 100 pl of 1xDetection antibody solution to each well, incubate at room temperature for

6. Wash each well 3 times as described in step 2.

7. Add 100 pl of Substrate solution to each well, incubate at room
Protect from light.

8. Add 100 pl of Stop solution to each well, gently tap K e frame for a few seconds to

1 hour

4. Wash each well 3 times as described in step 2.

5. Add 100 ul HRP solution to each well and incubate at room temp 20 minutes.
Qure for 15 minutes.

ensure thorough mixing.

9. Determine the optical density of each well at 430 r@n

CALCULATION OF RESULTS

iately.

If a sample has a NP level greater tha@ighest standard, the sample should be diluted

further, and the assay should be gepe .
® (alculate the mean absorba h standard, control and sample and subtract average

tried 40 s ieh provides the most accurate.
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OD=450 nm
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Sample Absorbance Concentration Actual NP
(pg/ml) concentration (pg/ml)
Undiluted serum from healthy control 0.112 —_— —_—
1:10 dilution of serum from healthy 0.126 —
control
1:10 diluted serum with 2000 pg/mi 2.974 1831 1831
NP
1:4 dilution of serum from severe 0.732 418.2 1673.067
COVID-19 patient A \
1:4 dilution of serum from severe 0.478 K@% 995.733

COVID-19 patient B

1:4 dilution of serum from severe 0.432 218.267 873.067
COVID-19 patient C
1:4 dilution of serum from mild .694 392.933 1571.733
COVID-19 patient D @

1:4 dilution of serum from 0.513 272.267 1089.067

COVID-19 patient

SPIKING AND R@ﬂ: Y
Recovery was dgte d by spiking different concentration of SARS-CoV-2 NP into samples
listed belgw. coveries are as follows:

ple Type Average of Recovery (%) Range (%)
Serum 91.5 80-103
Plasma 92 83-106
Cell culture medium 854 80-90.8
REPRODUCIBILITY

Intra-assay CV%: <5%; Inter-assay CV%: <6%.

SENSITIVITY
The minimum detectable dose (MDD) of SARS-CoV-2 Nucleoprotein / NP is typically less
than 5 pg/mL. The MDD was determined by adding three standard deviations to the mean
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optical density value of twenty zero standard replicates and calculating the corresponding
concentration.

CALIBRATION
This immunoassay is calibrated against a highly purified recombinant SARS-CoV-2
Nucleoprotein/NP produced at ImmunoDiagnostics Inc. (Cat# 41A220).
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TEST PROTOCOL SUMMARY

Add 100 pL standard or sample to each well.

Incubate at room temperature for 1 hr (Preferably Shaking with 600 rpm).

Aspirate and wash each well three times. Q
ell,

Add 100 pL detection solution to each ¥ O

Incubate at room temperature for®\
Aspirate and wash eac w@&me&

Add 100 uLL HRP soltitien to each well.

Incubate @plerature for 20 minutes.
!
As wash each well three times.
!
&d 100 uL Substrate to each well.
(% |
+ Incubate at room temperature for 15 minutes.
}

Add 100 pL Stop solution to each well.

)

Measure absorbance of each well at 450 nm.

}

Calculation.
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