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Development and application of a sandwich ELISA method for detection

of N protein in SARS-CoV-2 inactivated vaccine
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[ Abstract] Objective: To develop a sandwich ELISA method for detection of N protein in SARS-CoV-2
inactivated vaccine, and to further validate and primarily apply it for N protein qutification. Methods: The indirect
ELISA method was used to assess the affinity of different anti-N protein antibodies by coating the recombinant N
protein. Then the sandwich ELISA system was set up by using antibodies rNOO3 and rN0OO2 as the capture and
detection antibody, respectively. Also, the method for fully lysing virus to release all the N protein was confirmed.
Validation of linear range, accuracy, precision, intermediate precision, specificity and LLD were obtained, and N
protein content in 6 batches of SARS-CoV-2 inactivated vaccine was determined using this method. Results: N protein
content has good linearty within the concentration range of 0.018 ~0.75 pg-mL ™' (R’ >0.98) , with the recovery
of 80% ~120% and CV <10% . N protein concentrations for 6 batches of samples accounted for 10% ~20% of
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the total protein. All samples showed a good uniformity. Conclusions; The sandwich ELISA method for detection of

N protein in SARS-CoV-2 inactivated vaccine was successfully developed with good linearty, accuracy, precision,

intermediate precision, selectivity, and sensitivity, which can satisfy the N protein detection of SARS-CoV-2 inactivated

vaccine.
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FiEL =40 (Cat: NA934) I [ GE A+,

HAFAF R FHA N HE (oo SR A
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0.0313,0.016 #10. 008 wg-mL ™' f§ SARS-CoV-2 %
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W H0.062 5 pg-mL ' 1 1N002,100 pL-fL ", %
W1 h, Fds BT IR vEMR 5 Wk, in A M PBS Hi B
By HRP pRic i HT B =41 (1:4 000) , Z i [ 1 h,
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X-100, R 10 s, A F] ELISA # I, @ # i
U ) Lb B K 3 ) SARS-CoV-2 #f ih 5 2 PBS
B4 A5 5 R S 2R AR & B IRAR 10 s, A%
ELISA #z I+ o HAR#RAE P SRR 5. 27 1, 4 B
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AR R A B BT, BT 2 128 000, K FE R
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tNOO1 1 rNOO2 i A ity 28 P b #5 B WA I, DXL e i 0 L L L L S
2 AR AT A Sy A B AR, BT AR RN 435 R 1 8 000 C/ug-mL-
1 1:2 000, % 4351 4 0. 062 5 F10.25 pgeml ', RN BE=0.125 pgemLt
2 EEFRAKEARE D ELISA 74 R Lo s ot g e
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rNO05/rNOOT 3 % 25 5 S (55 o, Kar il 8 A B A A1, HE
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FEAS T 2L A J7 R S oin A ELISA #iz - i 47
Hr I, WA i DA A S 4, Triton X-100 FiA 5 24
fiff 350 Kb BB AE A DN 174 AR AR R 4G o A 25 2R LA #
TS BN B AL B, WO AE g 9\ A s, 2 1] DY 2 %t
2, WK 4, MR DU S Hoh £ T R E S R
DB Ayso/ Agso 42 385 S, BIAS I00 A 2 Bt J5t 5 fim A
Triton X-100 24155 75 J5 , Bl & 5 B A B AIK, O
1B Auso/ Agso JC W 5 A2 Al 5 B T R A 3R 2 Ao/ Agap TE
1/16 15 5 B AT AT MAE Ayse/Ags 2 B ETHEH,1/16
fERERE LU R IE A,y /A, TF 16 52 28 1 B S BRI
2 58] SCHK , & 3024 A 500 AT BE X B2 A R 1 TR
S0 TR A AT X A A . AR 2 R
S5, IR i S T B4R R AT 172 A5 4 e, AN
1/8 A% i A8 T 9 I53% 22 ik 7] XoF 552 58 1) 2 1) o
2r —&— cell lysis buffer
- i

~- 0.2% Triton X-100

A450/A530

0.5F
0
1 2 3 4 5 6 NC
Clug-mL*
B4 AR N EAS =N

WA, A S G T 2 A B () LI R R B A
RORBYSEm o 25 R KB, I AKE i 2L 50 J5 7240 1R
SIHR T e BE O A B o R . TR B ] 4R
24 SR e EE N EE SR IF e Bk,

5 sEMEREHMEET
5.1 mESE M

LN EAE RS0 ERF I ey N S
o ZWREWE G, R E T FFN 5 N & Ak
JiF 4 18.82 pg-mL™',CV =13.00% ,
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R1 ZILHh(Lot: 20200318 ) & I 5E 45

% H i (Lot :20200318 )

S IR R?
N [ & &/ pg-mL !

1 27.00 0.992
2 18.00 0.992
3 5.17 0.997
4 19.36 0.995
5 21.87 0.995
6 16. 04 0.997
L (EN 18.82

FBRM T CV/ % 13.00

5.2 EIFREML

FEPRICLF R I e SR AR A L S e SO
STD-20200318-16, 433#% 0.5 mL-3 ',2°C ~8 C
TiAf o Ar%ese UG BEFLAE 1 32317 ELISA Jr ik
R, 22 i b ofe i 26 25 SR UL I 5, R > 0. 98, Uk B A
E T 514 5 B RE S RO 5 R RS B E R AR £k
PEICFR Fn o it Bm o8 B 53 6 J5 Al FH T AR S5

A450/ A630
5

Y=(-0.049 6-2.24)/(1+X/0.303)°%+

R?=0.993 3
0.6
0.3
0 1 1 1 ]
0 0.3 0.6 0.9 1.2 1.5
C/ug-mL"

ANTR] N R A s o 2

6 JiEWIE
6.1 ZMREEE
KNS HAA N EHWETE 0. 15 ~ 1. 18 pg-
mlL iR R IR AP R R LR >0.99,
6.2 FEHE.EHE.FEBEENE
TR AR N A& L eR, Wk 2,

K2 JNREIESR

i PR vk BE WA 1 B &N CV1 e {H 2 EI R 2 cv2

/g mL ™! /g mL ™! /% /% /g mL ™! /% /%

WEHE KEHE (CV <10% ) 0.75 0.742 98.93 4.39 — — —
0.75 0.742 98.93 — —
0.75 0.675 90 — —
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4k 2
i BLIN7oR7 (358 e fH 1 EF & GVl I 5E {8 2 [l =% 2 Cv2
/g mL ™! /ng-mL™! /% /% /g mL ™! /% /%
rh )RS 35 B (CV < 10% ) 0.5 0.56 112 8.1 0.514 102.74 3.92
0.5 0.532 106. 4 0.568 113.64
0.5 0.521 104.2 0.526 105.20
0.5 0.445 89 0.521 104.26
0.5 0.47 94 0.562 112.46
0.5 0.471 94.2 0.553 110.59
0.4 0.476 119 6.38 0.461 115.37 7.99
0.4 0.425 106.25 0.364 90.93
0.4 0.418 104.5 0.399 99.77
0.4 0.396 99 0.450 112.38
0.4 0.395 98.75 0. 400 99.99
0.4 0.425 106.25 0.431 107. 64
0.2 0.225 112.5 4.28 0.221 110.37 7.71
0.2 0.205 102.5 0.182 91.19
0.2 0.205 102.5 0.184 92.00
0.2 0.196 98 0.176 88.02
0.2 0.203 101.5 0.201 100. 41
0.2 0.208 104 0.190 94.87
WER B S W (CV <10% ) 0.1 0.09 90 0.52 — — —
0.1 0.091 91 — —
0.1 0.091 91 — —
BRM(CV <10%) <0.018 0. 005 — — — —
<0.018 0. 005 — — —
KR (CV <25% ) 0.018 0.015 83.33 18 — — —
0.018 0.02 111.11 — —
0.018 0.019 105.56 — —

R T 5L RS T BE K v TR ORS B T i R A
80% ~120% {1, CV 4 <10% ., 565 [l jg %
£ 80 ~ 125% YL B N, CV <25% , J5 i 1d ik

7 HITNHA

FEGEER 6 HLA: ;= 2 AY SARS-CoV-2 K &

B AT N & B E AR R E 3
UER I 30 [/ —HE U] BE bl ) N3 B & B4
NFESE AR N E S S E S R T
10% ~20% zZ [8], CV {H A 17.26% , = Wiz T =%

®3 WEZHXHENNEASTE

<4

P =N > Ly A L -1
B i 2 R ﬁmaf - fﬁ% NEHQW\WM L%/ %
/pg-mL S 1 S 2 i 3 Xt

A 231.40 31.07 42.66 32.27 35.33 +£6.37 15.27
FEi B 266.78 36.79 47.13 35.15 39.69 +6.50 14.88
BE& C 274.64 26.00 40.51 38.89 35.13 £7.95 12.79
FES D 260.23 50.18 45.70 30.33 42.07 +10.41 16.17
FEE 206. 19 28.44 42.98 45.05 38.82 +9.05 18.83
RS G 314.75 34.13 35.67 31.40 33.73+2.16 10.72
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SHEAT T HUARTEAN (240 J5 2R e A o b g N 55 5
¥ @ ST T Al F SARS-CoV-2 RIERET N B H &
HR Y ELISA ik, SRE, % ik HA RIFW
SoME R et B ORG ff B RN b RS 9% R R R,
AEWE R XS RE R N A S B E A,

A 9 f i B S 59 W s, tNOO2 Fi rNOO3 4t
PR ffi A SARS-CoV-2 i N i [ 76 b J5 HL Uk 2%
T A | I T N G A\ g = S o VA ¢ 2
ELISA 255 e 3 2 i 44 28 & A D0 A 5 N2 P A
BRI T H MR A G, #HEx 2 Fit
AER AR R 5 N & AW S50 BT, E
ELRE X 2 61 77 4 T 1 — 20 38 2ok W 45 B R X
RIEAT Y€

BT N&EA SR RNA 5 28 2844 1%
BARSE , B2E T EE N &R, 2 5 v 55 R W B Ak 27
Dy vEAd e B AT A PR BRI N R, R B SO X
ELISA J 0 1A 5 3 BUSE M o AR S5 56 2R I 2 i 84 1 7
3, B 20 1 S ) e 6 1 AT A AR B
E— BB TR RTE T %l 2
FH {976 B 4G I 3 2 mp G 40 B 1 24 e, BRI
Tris-HC1, Z —_ i PU Z #2 — 4% (Na, EDTA ) | Triton , £
BEFER &N B-H vl B B2 L I L AR 4 (Na, VO, ) A1 5% 410 i
JIRAE S5 B, A fdE ] Triton Xof 55 3 0 B A —
JE W 2R BAE N AR R b 2R RCR 8 TR
vt S gk R, DR M A 00 A ot 2R A ) v JHC At B 3 i 6% T
W OR I N 3 A 200 o

K 3% 07 1 % 2 4tt SARS-CoV-2 7K I 925 1 K &
AT NEAGTELN, SR E R NEASLEAY
B A 3 CHOTR ) 80 — 30, %% B W AR ™ T 2088
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