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Fig.1 Structure chart of test strip for IgM and IgG antibody combined detection
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Table 1 Particle size and zeta potential of colloidal gold and its coupling
Z-Average ( d. nm) PDI Zeta potential ( mV)
26.11 £0.06 0.06 £0.01 —-40.40 +£2.01
NP 87.78 £0.47 0.24 +£0.01 -21.63 +£1.05
RBD 33.95+£0.52 0.25 £0.01 -31.97 £0.06
DNP-BSA 40.97 +£0.31 0.23 £0.01 -30.93 +£0.31
2.2 NP RBD IgM ; IgG
2 NP RBD NP
IgM 62.96% RBD ; RBD IgM
77.78%: NP IgM IgG 92.59% 98.91%
90. 22% 10% 98.48% RBD
RBD IgM 99.73% 0 o
RBD NP
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Fig.2 Particle size distribution of colloidal gold and its coupling
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Table 2 Comparison of sensitivity and specificity between NP protein and RBD protein

IgM

IeG 1eM/1gG

NP RBD

NP

RBD NP RBD

62.96% (17/27)  77.78%(21/27)

90.22% (332/368)  99.73% ( 367/368)

88.35% (349/395)  98.23% ( 388/395)

92.59% (25 /27)
96.74% ( 356 /368)

96.46% ( 381/395)

92.59% (25/27) 92.59% (25/27) 92.59% (25/27)

99.18% (365/368)  88.86% (327/368) 98.91% (364 /368)

98.73%(390/395) 89.11%(352/395) 98.48% (389/395)

Sensitivity = true positive number/( true positive number + false negative number) x 100% ; Specificity = true negative number/( true negative

number + false positive number) x100% ; Total coincidence rate = ( true positive number + true negative number) /total test number x 100%
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92.77% (95% CI:84.93% ~97.30%)
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3
Table 3 The results of accelerated stability

0 2 4 6
IeM IeG IgM IeG IgM IgG IgM IgG
1 1 + + + + + + + + + + + +
2 + + + + + + + + + + + +
3 + + + + + + + + + + + +
2 1 + /- + + /- + + /- + + /- +
2 + /- + + /- + + /- + + /- +
3 + /- + + /- + + /- + + /- +
“+/ =7 stands for weak positive “+ ” stands for positive and “+ + ” stands for strong positive
4 5
Table 4 The results of cross reaction Table 5 The results of interference response
2019nCoV 1 2
IgM IgG
IgM IgG IgM IeG
IgM - -
+ + + + /- +
IgM - -
+ + + + /- +
IgM - -
+ + + + /- +
IgM - -
RF + + + + /- +
IgG - -
HAMA + + + + /- +
IgM - -
ANA + + + + /- +
IeG - -
oM “+/ -7 stands for weak positive “+ ” stands for positive and
g _ -
“+ + 7 stands for strong positive
EB IeG - -
EB IeM - -
IgG - - °
1gM - -
& 3
IeG - -
IgM - - ( SARS)
_ _ 2 2003 SARS RNA
_ - RNA RNA
IsG _ - RNA o “
“ 7 stands for negative no color band N
113 ”»
98.35% (95% CI. 97.14% ~99.15%)
97.78% (95% CI. 96.52% ~98.68%) .
1M IgG 0
3 N
“ ”»”
Kappa ( Kappa =0.8830 P<
0.05)

IgM/1gG
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Fig.3 The legend of clinical test

The legend of clinical test ( the upper picture shows the positive sample and the lower picture shows the negative sample)

6

Table 6 Statistical results of clinical performance

IgM IgG 1M /1gG

78.31% (65/83) 92.77% (77183) 92.77% (771/83)
95% CI: 84.93% ~97.30%

98.90% (721/729) 99.31% (724/729) 98.35% (717/729)
95%CI: 97.14% ~99.15%

89.04% (65/73) 93.90% (77/82) 86.52% (77/89)
95% CI: 77.63% ~92.83%

97.56% (721/739) 99.18% (724/730) 99.17% (717/723)
95% CI: 98.20% ~99.69%

96.80% (786/812) 98.65% (801/812) 97.78% (794/812)
95% CI: 96.52% ~98.68%

Sensitivity = true positive number/( true positive number + false negative number) x 100% ; Specificity = true negative number/( true negative

number + false positive number) x100% ; Positive predictive value = true positive number/( true positive number + false positive number) x 100%;

Negative predictive value = true negative number/( true negative number + false negative number) x 100%; Total coincidence rate = ( true positive

number + true negative number) /total test number x 100%
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Abstract Objective: To establish a colloidal gold technique assay for the rapid detection of immunoglobulin
M (IgM) and immunoglobulin G ( IgG) antibodies against 2019 novel coronavirus ( 2019-nCoV) and to evaluate its
clinical performance. Methods: The colloidal gold was prepared by trisodium citrate reduction. The receptor
binding domain ( RBD) of spike protein and nucleocapsid protein ( NP) were used as marker antigen. The
nitrocellulose membrane was coated with mouse anti human IgM monoclonal antibody and mouse anti human IgG
monoclonal antibody and the detection reagent was prepared by using dinitrophenol-bovine serum albumin ( DNP-
BSA) and rabbit anti DNP polyclonal antibody as independent quality control. By comparing the clinical
coincidence rate of RBD protein and NP protein the better antigen was selected to prepare the detection reagent

and the performance of cross reactivity interference reactivity accelerated stability specificity and sensitivity of

clinical diagnosis were evaluated. Results: The total coincidence rate of RBD protein was 98.48% ( 389/395)
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and that of NP protein was 89.11% (352/395) . There were no cross reaction with antibody positive samples of 13
common pathogens. Triglyceride hemoglobin bilirubin rheumatoid factor ( RF) human anti mouse antibody
( HAMA) and antinuclear antibody ( ANA) in the samples did not interfere with the test results. The kit was stable
after 6 weeks accelerated at 50°C. The sensitivity of IgM was 78.31% (65/83) the specificity was 98.90% ( 721/
729)  the sensitivity of IgG was 92.77% (77/83) the specificity was 99.31% (724/729) the sensitivity of IgM
and IgG combined detection was 92.77% (77/83) the specificity was 98.35% (717/729) the kappa consistency
test had a kappa value of 0.883 0 ( P <0.05) . Conclusion: The 2019-nCoV IgM/IgG antibody detection reagent
( colloidal gold method) has the advantages of high specificity and sensitivity fast detection speed and portable
operation which can be used as a supplementary method for the existing 2019-nCoV nucleic acid detection method.

Key words Novel coronavirus Antibodies Colloidal gold Immunochromatography



