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[Abstract]
syndrome coronavirus 2(SARS-CoV-2) ,in order to provide serological data base for corona virus disease-2019(COVID-19)detection

Objective: This study aims to establish and evaluate antibody quantitative detection methods of severe acute respiratory

and prevention. Methods: The serum and throat swab samples of SARS-CoV-2 infected persons and their close contacts from January
to February 2020 were collected ,and the SARS-CoV-2 nucleic acid was detected by RT-qPCR , the SARS-CoV-2 specific antibody was
detected by microfluidic method and colloidal gold method , respectively, and the consistency of the results was compared and analyzed.
Results: The results of detection of SARS-CoV -2 specific IgG antibody by microfluidic method and colloidal gold method were
consistent with those by RT-qPCR, but there were significant differences in IgG positive rates between the early-middle and the late
stages by the microfluidic method. Conclusion: As a novel quantitative way to detect SARS-CoV-2 antibodies, the microfluidic method
is brief and accurate.
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ORI RESE v TR B e P S e BR A 1 M (-
munoglobulin M, IgM) HTHA A G 28K 11 G (immuno-
globulin G, 1gG)HLAAR I A BHE AT 2 R 29 191
HESZ SARS-CoV -2 B A R 5 AN 7 1 2 3 1)
SARS-CoV-2 HFFE MIBHE TAERH K

1 X&EFFE

1.1 %

A 2020 4 1—2 H 1T 9545 SARS-CoV -2 Jik e
Wi S 7E 2 PCR (reverse transcription-quantita-
tive Real-time PCR, RT-qPCR ) 46 il BH 4 #5325 151l
160 4] 5 D) HE fi 5 120 B R4S 5 103, HERRHE
HEAE BSOS HEARS AR RA B
(Wi 4 1) B DI HE Ml s 1)), 4 Je ki, i
SREERE B E Gt .

1.2 7F&%
12,1 #oR¥sx

SARS-CoV -2 i 5 ¥ (microfluidic method,
MF ) 1gG/IgM HTAA IR G R EE BB HE 2E Py il
IR A IRAF]) D CHIE L (F10pro) [FIET S
DAL T 1eG 5 IgM BT , SO #2738 2o 2 61 R
R DOEHURPUA R S sl RERA
SR R IEASCH TN E S, S TARR
FEFAGIN S ARSI A RS WL i/
2B 10 wL 2 IMEEATIA ] 350 pLEEAHR B
W X 35w i B Ja REAS I AIAFEFL T, 4~20 min
P, R R SR Sk T ) 4 A G R A BT A
FIFLEE A AR Hr Il sk 4
122 Matkd ik

SARS-CoV -2 & A4 1 (colloidal gold method,
CG)1gG/MgM Bt ke M7 £ (R EE B RHE A 9 il
YA PR A R I T P TeG 5 TgM i, 5K
B PR S 25 L S B i
1.2.3 % K& RT-PCR % (RT-qPCR)

I BEAZ TR TR IO O FAZ IR (P52 K Rt
FABRAT] ), SARS-CoV -2 BB MR 7] & (7%
PCRIE) ( HHARES FRHABRA R #4T RT-gPCR
I, B2 07 25 P 2 ¥ e B m) d B 1 kA 7o (] s
HEAT RNPEEH (N Z) K00, & 5 190751 . RNP 3
PRS0 245 SR BH AR A R AT s S o A1 3 s AR Al
3R SARS-Co V-2 #% R kil i 771 £ 156 BH 45 41 e 2%
B FE A
13 %itsrE

I FH Excel A% 347 0 27 96 RE RS2 56 2 4L

Pt AT S A RS B, BB 20 A 4l SPSS 22.0 I
Statal4.0 3. BAMERAEE PEGORNE R 7 ke 95 53
BT s AR SICO (BRAS MO B ) 45 i & ek, 2
T AT RSB 50T o DX IR AS DU 25
RN EArtfE, Gt o M A R I8 A i R R
SR Kappafto. P<0.05 M2ZERAGH ¥,

2 # R

2.1 HAHERL

ATE 2020 4F 1—2 F] SARS-CoV -2 YL 11295
B (Wi B 5 80129 1) 04 2 U1 o o (4 ) 3
275 15, Ho 2 W 1] 156 16 (56.7% ) , %5 4% 119 14
(43.3%) ; 33 136 1511 (49.5%) , % 139 1411 (50.5% ) ; 4F-#%
(40.56+17.44)% (1~88 %) , i 4RI 41 %
2.2 AmmgR
2.2.1 A gy kb

T4 15 AR 4 K = AH X T RT-gPCR Azl
RE ST W 1, 5 RT-qPCR A I s L4, o 4
125 TgM R R 850 5 05 S5 B2 40 ) 2 64.7% .99.2%
T A 1 TG ARG R A5 5 05 5 82 43l 2k 98.7%
100.0% ; I 1A 4 1% TgM AGH 0 52 6078 5 5 57 132 43 i) S
55.7% . 100.0% , AR 42 ¥ 1gG AN R A5 545 5 1
532 96.8% .98.3% . — M4BT K B, S A vk
I1gM (Kappa=60.6% ) 5 i 14 43 1 1eM (Kappa=52.2% )
Kl 5 RT-qPCR K HE 4 — B0 v 45 5 SOt 458 1
1gG (Kappa=98.5% ) 5 [ 14 43 1% 1gG (Kappa=94.8% )
K5 RT-qPCRASIN =5 B — 2K

F1 WHRESRESKEN-FEXFRT-qPCRIGMEE 1537
Table 1 Analysis of detection ability of the microfluidic
and the colloidal gold methods relative to
RT-qPCR (n)
Mo BRA BOREE RSk
RT-LqPC‘R g [gM IgG IgG
PRI i RE WOV DIPE BIPE BOFE WOTE BITE
PR 101 55 87 69 154 2 151 5
[ 1 118 0 119 0 119 2 117

2.2.2  COVID-19 ## gz 1gG  IgM #i] £5 R o

AHFFEHR, COVID-19 2 HI3E 156 491, 55 75 ]
(48.1%) , %2 811 (51.9% ) ; 4F- 1% A (43.52£17.14) %
(4~77% ), PO A0S 46 % 5 2R (27.37£11.53) d
(0~52 d) 5 HBIX 347 , M 84 5] (53.8% ) , o4 20 14
(12.8%) , 3% 2= Wk 52 1] (33.3% ) 5 9 B o0 A, o A
<14 d Ry kg, 23 41 (14.7%) =14 d N &k
a0, 133 41 (85.3%) .,
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TR 45 2 K T Y TG Y S/CO H A (24.15 +
33.37)(0.51~214.03) , fdui 45 v A I £4) TgM 1 S/CO
B0 (1.65+1.33)(0.13~9.76) . L 5N RS R X
il , TG Fl IgM /9 S/ICOELR Y il , 2l s (B 1)

COVID-19 &9 F- il 56 TRl 594 1 1gG Bt
R S/ICOMH N 18.8+7.6, I A Ji Je W R 25.142.9, 2 5
G5 L (Z=-1.98,P=0.048 ) ; HRAEIE I AF#S |
I R0 L3 2 A 18~ < 45 2 4 I 4 S TR] g At
1] 1gG PR SICOMH 22 A Gt L (Z=-2.84, P=
0.005) , ARARHEVE ] AEWS i PR 53184 4320 e, AN [
Jpa T2 0] 1gG HLiA S/ICOMH 22 ¥ LG it 2= 3 L (%
2). COVID-19 & -1 1gG BH 21 411 (91.3%) ,
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SEGE L (¢ an=11.72,P=0.001) ; HPER] 4E
4 G R332 R, AS Rl AR ] LG B B 1 %6
ZRAGIEEL(ES),

COVID-19 g - 0] 5 1l 455 32 10 3 el
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I R4 BL e L EL i 22 R IE G4 L (R 4) . 1)
it o5 AR o 2 LG AL, & R ) 1M BH M 19 )
(82.6%) , 375 Ji 31 1M BHYE 82 41 (61.7% ) , IgM HTiA
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Figure 1 Distribution of the S/CO values of IgG and IgM antibody for different clinical types of COVID-19 cases

F2 ETRUREER COVID-19 BEARF LRI R IgG #ik SICOELL
Table 2 Comparison of IgG antibody S/CO values between different phases after onset among COVID-19 cases based on

the microfluidic method

il FEIE BRI (<14 d,n=23) KRG (=14 d,n=133) Z1H P
ezl % 178+7.3 283 +3.4 -1.52 0.129
I 20.1 £ 14.1 22.1+4.6 -1.50 0.135

AR <18 % 11.1+£9.5 73 +4.4 0.00 1.000
18~<45 % 34+12 16.7 £3.2 -2.84 0.005

45~<60 % 22.8+14.9 259+43 -0.16 0.871

=60 % 50.4 +24.6 455+ 8.8 -0.18 0.861

e PR 5375 TCIER B 11.0+8.2 20.0 +5.1 -1.40 0.161
=gl 17.0+ 165 30.6 £5.6 -1.06 0.290

SLBEI) 257+ 13.7 287 +5.1 -0.94 0.350

/G 8.4+6.1 149 +4.6 -0.50 0.615
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Table 3 Comparison of IgG antibody positive rates between different phases after onset among COVID-19 cases based on

the microfluidic method

[n(%)]

il FFE SR (<14 d,n=23)  KWEHI(=14d,n=133) X1a PiH
P51 5 11(91.7) 63(100.0) 5.32 0.021
5y 10(90.9) 70(100.0) 6.44 0.011
G <18% 2(100.0) 11(100.0) — —
18~<45 % 10(83.3) 52(100.0) 8.94 0.003
45~<60 % 3(100.0) 41(100.0) — —
=60 % 6(100.0) 29(100.0) — —
I A 53 5 TR 5(83.3) 32(100.0) 5.48 0.019
Uz 1(50.0) 24(100.0) 12.48 <0.001
SLSRI] 12(100.0) 59(100.0) — —
A/ fE T 3(100.0) 18(100.0) — —
FREM(ERS). BN TG I BE RGN A e S 1Y COVID-19 gk
N I Y35 TG ik BER i, B n e 1 5 1 i B s P

H T COVID-19 #5212 TF- B e,
SR I A% T G I (S 15 4 B B RN B 2 R KUK
K, RFER] S Tk S 2 A 25 (- BR il 25 5
BUBBATE" ., HAFRAR ], S H R R s
P& TG (R 191, A TR AT 5 & AN e AT 5K 1R 12
I, COVID-19 S P AASIAS 1T 5l i,

COVID-19 HofA e 12 Ao il 78 Wil 5 %5 Bz W
MARA B L. — T, T COVID-19 & A Rg
FEPUMARTE B AR LR , 25 A HADAERARAE 2 7T e
5T T i SARS-CoV-2 N 215 B ; 75— i, %
1B R ML 8 A COVID-19 B2 i i 3 i
JEE AT DABE R R SRR YL A ] R B S
o WA A2 2 I A T BN s 22 B0

6 # J% e SARS-CoV -2 Al fig kK (45 51 5% Sk
). A, AR PUARKIN AT EAREL COVID-
19 B H RN HTIAR K, AT LU B2 W SARS-CoV -2
TR, AT LIS ) by A8 2 A, BB M YA T AL
e /S T) =R

H T, SARS-CoV-2 HLiA s FHALIN 771k A 38 44
41 (CGL) | il B B 28 W B 325 (ELISA) (b2 &)l
(CLIA) %1 PAT SARS-CoV-2 Pk i 46 7 12
FE R RO AR R I, T KU &,
R R4 (2222 2~3 h) o

T vk A TR AR & /N AR TN
REFEMR SRTIPR (B o) S5 2 — % ot
A 65, W Y B AR R Tz R AR SRR
Al DEN AR, L8R SR I B e, B

R4 ETHREZER COVID-19 BEARE L HH B [gM 14k S/CO EEL R
Table 4 Comparison of IgM antibody S/CO values between different phases after onset among COVID-19 cases based on

the microfluidic method

Bai! EAE BRI (<14 d,n=23) K (=14 d,n=133) VAL PH
P51 5 1402 1702 -0.43 0.665
‘8 20+0.3 1.6+0.2 1.83 0.067

A <18% 2.1+0.9 0.9+0.1 1.58 0.114
18~<45 % 1.8+0.1 19202 0.98 0.327

45~<60 % 1.1+0.1 1.6+0.2 -0.72 0.471

=60 % 1.6+ 0.6 1.6+0.3 0.22 0.827

177 i PRI2NEE T 14+02 1.2+0.1 1.08 0.280
il 3.1+14 1.9+03 0.87 0.387

SLREI) 1.6+02 1.7£0.2 0.67 0.505

/e R 2.0£06 1.8+03 0.30 0.763
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Table 5 Comparison of IgM antibody positive rates between different phases after onset among COVID-19 cases based on

the microfluidic method (n(%) ]
Gagi! FEAE RRR(<14 d,n=23) KW HI(=14 d,n=133) X1E PlH
P51 5 9(75.0) 43(68.3) 0.22 0.642
g’y 10(90.9) 39(55.7) 4.93 0.026
AR <18% 2(100.0) 3(27.3) 3.78 0.052
18~<45 % 12(100.0) 39(75.0) 3.76 0.052
45~<60 % 2(66.7) 26(63.4) 0.013 0.910
=60 % 3(50.0) 14(48.3) 0.006 0.939
Il AR 3 78 PR INET TS 4(66.7) 17(53.1) 0.375 0.540
L=y 2(100.0) 17(70.8) 0.798 0.372
SLSRi] 10(83.3) 35(59.3) 2477 0.116
A/ 3(100.0) 13(72.2) 1.094 0.296
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D RILES 2 PR320 WL 2 T e o 200 Al 4K
DL AE A ™ Stk g it 25 2 R VA L i A
RIEMAE  Zoefk | shib )y AWk, o e
A=A Bk Uk VAR , A B A ARl A
W FBZ—"

H R 438 0% o AR 7 i AR H T SARS-Co V-2
Ko R, ARBF ST RN T SARS-CoV -2 FE 4T
ARSI 2 R B 7 v, R AT DL R B — b
SARS-CoV-2 HiAR st e e 7k, B a3k HI T30
175 RISt ) (point-of-care testing, POCT) iK™,

POCT = %45 5 X A A AR HE L 57
HIFEESI) Salll Y soalll = W DRSSy ST Yk s
PRERSAAG 00 =2 H AR, HA R B Rt o 2R G
BASBAR ALV B3 SRS B T2 T
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DA A2 W RGT T A BT Sl i
TEAAEBUN JrEPEE , 18 T POCT™,

ARHFFE T, % T COVID-19 B IS REA R4 T
20204F 1—2 H ,COVID-19 ZERE WIth , REFEARAAT
TERE B H T L) I Z2 YR AN [R) 7Y SARS-Co V-2 3 135k
et P, 4G I 25 5 BH P B AT ) 52 oA SARS-CoV -2 /8
Y. T RT-PCR UM S 58, 2 Hr
W2 75 YL SARS-CoV-2 FUFRIE™, SARS-
CoV-2 UMKt 22 L) I R 6 I PEAR BR o A
W52 RT-PCR 515 1eG AR 4 1G4 TN 25

— Bk R A AR SARS-CoV-2 LT HL PR A

I TG 1 S/CO {A 1 [l # K 0.51~214.03 (24.15 +

33.37),IgM 15 {1 0.13~9.76 (1.65+1.33) , {H 1 T 1

TS A B B B (TG Bk S/CO fEAE

COVID-19 Zfi P LR 22 A GEi 24 R L AR
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