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Abstract: Different fragments of SARS-CoV-2 nucleocapsid (N) protein were expressed and purified, and a fluorescence
immunochromatography method for detection of SARS-CoV-2 total antibody was established. The effect of different protein
fragments on the performance of the method was evaluated. The N protein sequence was analyzed by bioinformatics
technology, expressed in prokaryotic cell and purified by metal ion affinity chromatography column. Different N protein
fragments were prepared for comparison. EDC reaction was used to label fluorescence microsphere on the synthesized antigen
to construct sandwich fluorescence chromatography antibody detection assay, and the performance was systemically
evaluated. Among the 4 prepared N protein fragments, the full-length N protein (N419) was selected as the optimized coating
antigen, N412 with 0.5 mol/L NaCl was used as the optimal combination; deleting 91-120 amino acids from the N-terminal of
N412 reduced non-specific signal by 87.5%. the linear range of detection was 0.312-80 U/L, the limit of detection was 0.165 U/L,
and the accuracy was more than 95%. A fluorescence immunochromatographic detection method for analysis of SARS-CoV-2
total antibody was established by pairing N protein fragments. The detection result achieved 98% concordance with the
commercially available Guangzhou Wanfu test strip, which is expected to be used as a supplementary approach for detection
of SARS-CoV-2. The assay could also provide experimental reference for improving the performance of COVID-19 antibody
detection reagents.

Keywords: SARS-CoV-2, antibody detection, nucleocapsid protein, fluorescence immunechromatography
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Fig. 1 Alignment of SARS-CoV-2 N protein sequences (101-120 aa).
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Fig. 2 Schematic diagram showing the construction of N protein fragment.
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40 35 s
33
25
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15
10

E3 N419. N412. N299. N192 ZEHH) SDS-PAGE 734t 4 N419. N412. N299. N192 ZHHAY Western
Fig. 3 SDS-PAGE analysis of expressed and purified blotting ST 4 &

proteins. M: protein molecular weight standard; 1: blank; Fig. 4 Western blotting analysis of N419, N412, N299
2-5: N419, N412, N299, N192 after induction; 6-9:  and N192 proteins. M: protein molecular weight standard.
N419, N412, N299, N192 after purification. (A) 1-2: N419, N412. (B) 1-2: N192, N299.

E5 =ZEBAMBEKER

Fig. 5 Protein coupling result. 1: the unlabeled antigen was used as the basic group; 2: the routinely labeled mouse 19gG
was used as the control; 3-6: 0.5 mol/L NaCl was added to the labeling process of N419, N412, N299 and N192; 7-10:
N419, N412, N299 and N192 are labeled by conventional programs.

Rl AMESRYERNER

Table 1 Sensitivity test results of four combinations

Pairing Sensitivity
- - - N1 (T/C) — -

Coating antigen Labelled antigen Dilution multiple TIC
N419 N419 185/17 700 P1/25 600 695/17 520
N419 N412 147/18 240 P1/25 600 598/18 110
N419 N299 193/17 915 P1/12 800 741/17 685
N419 N192 112/18 561 P1/800 729/18 375

R2 AMASHFHEENER
Table 2 Detection results of specificity of four combinations

. ; Labelled Sample
Coating antigen . -
antigen 3-7 days after onset 8-14 days after onset 15-30 days after onset Negative
N419 N419 8/10 10/10 10/10 184/200
N419 N412 8/10 10/10 10/10 198/200
N419 N299 6/10 10/10 10/10 200/200
N419 N192 5/10 9/10 10/10 200/200

B : 010-64807509 . cjb@im.ac.cn
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Fig. 6 Standard curve of the test strip.

#3 HAFHHEMEMNER
Table 3 Precision test of the test strip

25 FEEM

KPR SRR 3, AR EREA T
YRS CV TE 4.28%—7.74%2Z 1], FH& 5K,
26 RIKELIR

T 20 WA I Z5 5 T (B X 24 155.650, SD
iy 39.552, % x +2SD XA R B PS5 LA
BV S Lk 225 0 W AT LB A5 R Stk U
e (y=477.56x+156) 1, K13 Kk 1 ER
0.165 U/L.
2.7 HEWRE

WERREEAS I 25 SR L 4, A3 AG I e Z2 0k
J¥4 1.25, 5.00, 20.00 U/L kLA, Hfal R4
]k 108.16% . 95.52% . 96.24%, 154 AR
85%—115%F4 3R

Reference rabbit polyclonal L .
antibody concentration (U/L) The average (U/L) The standard deviation CV (%)
1.250 1.240 0.096 7.74
5.000 4.864 0.208 4.28
20.000 20.064 0.873 4.35
F4 HREFEHELNER
Table 4 Accuracy test of the test strip
Sample 1:12 800 1:3 200 1:800
The real content (U/L) 1.25 5.00 20.00
The determination of content (U/L) 1.352+0.168 4.776+0.288 19.248+0.504
Recovery rate (%) 108.16 95.52 96.24
n =X\
2.8 ﬁ#ﬁ#%#Ji 20000 == C =T -+ TC
W N RARAS , RS TP s i S5 AR B g RH 2T oo 1o
Y S N P R A e S R
RO S A 3 B TSR, i S —F— 1 1 E
&G FEA T SARS-CoV-2 HiiA & it 7E (20£2) U/L, 2 14000 - 109 =
N, "N >
AR T . —~ 12000 "/{\P”’i
==t 10 000 L ‘ ‘ L 0.0
29 REM 0 5 10 15 20 25

e g R 7, 37 Chnek 21 d )5, T{H.

CEVA K TIC HARALIITE 15% AN, iR4t%F

TENE AT

http://journals.im.ac.cn/cjbcn

Storage time (d)

7 KK E NS
Fig. 7 Stability test of the test strip.
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B EERSE, S5 EoR, MBRIZ AL S AT LU R
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TN EE P At 07 22 3 R RE B B 25 T #A G2 ke i
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TN ¥ 120 N2 RS . A Z XU, B

*5 FRRAFNERERKRSERE—EE
Table 5 The concordance of the reagent with the
clinical reference standard

Developed test ~ Guangzhou Wanfu test strip

. — - Total

strip Positive (+)  Negative (-)
Positive (+) 43 2 45
Negative (=) 1 131 132
Total 44 133 177

&: 010-64807509
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