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Detection of SARS-associated coronavirus N protein by time-resolved fluoroimmunoassay
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Abstract: Objective To develop a method for quantitative detection of severe acute respiratory syndrome (SARS)-associated

coronavirus (SARS-CoV) N protein by timed-resolved fluoroimmunoassay (TRFIA). Methods Using a monoclonal antibody

(mAD) against SARS-CoV N protein, screened by SARS-CoV N protein and matching experiment, a method for quantitative

detection of SARS-CoV N protein by TRFIA was established on the basis of double sandwich enzyme-linked immunosorbent
assay (ELISA) and evaluated against the ELISA kit. Result The measurement range of the assay was 0.02-150 ng/ml with a

sensitivity of 0.02 ng/ml, the coefficient of variability within runs of 3.3%-6.2%, and coefficient of variability between days of

5.3%-9.6%. The results of detection were consistent between ELISA and TRFIA. Conclusion TRFIA is a new, sensitive and

specific immunoassay for detecting SARS N protein with potential value in clinical applications.
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Fig.1 Standard curve of TRFIA for SARS N protein detection

TRFIA: Timed-resolved fluoroimmunoassay
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Tal.1 Intra-and extra-assay precision of the test (n=8)

Intra-assay Extra-assay

Group - -

N protein(ng/ml) CV(%) N protein (ng/ml) CV(%)
Low 0.98+0.08 4.1 1.02+0.11 9.4
Medium 25.60+1.20 33 25.39+1.08 53
High 55.22+3.19 6.2 55.20+3.74 9.6
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Tab.2 Recovery rate of the test

Sample concentration for Actual measurement Mean recovery

quality control (ng/ml) (ng/ml) rate (%)
Low (5.60) 5.05 (4.86-5.94) 90.2
Intermediate (28.0) 29.8 (26.9-31.2) 106
High (56.0) 53.6 (51.2-60.3) 95.7

223 5 ELISA #93bdx B4 % HilHY SARS KIG M5 8
(2Ot i PCR M i Ho % DLECH 8.1x10* copies/ml)
Fie 1:2~1:256 %5 LLAR RS, 181 FH ELISA 32050 & Al | [m] isf
HEAT TRFIA X HEAG I, Jf- 4 00 25 S kAT b3 (3%
3) o XTI B AR ¢ K6, P I AS 45 R e B 22
(P>0.05),

3 g

AR S 56 73 57 (K K I SARS CoV (1) TRFIA J&—
Tl L (A SN EB I it A AT B R S B R T B AT R
SRR R TR MBS Y R B R bR G TR |
PR R 2K EA R R XAV R RO

RINEFSHBEEMVEENXR
Tab.3 Association between dilutions of the
inactivated virus and detected value

Titer TRFIA ELISA
1:2 + +

1:4
1:8
1:16
1:32
1:64
1:128
1:256

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

R KA TG B ) 23 ¢ ' G 88 43 B RS S 2 J
INF 77 ) v R SR B AR A R B RTRE X 2
SER T VAL, 0 0B s 07 R R v 4 BT 0 1 v B DT 3
FEEH, B IO RA PR BB
T LI Y, Pt TRFIA RIS Bl 45
Yis 3 — MNREUR ORI RO A
500 ps LA b, 1 AR R S S O 1 AR A AR 0.01
ws Zi AT, BT E] 53 3890 43 B ACHEA T ZE SR A, AT 97
BRARRE S TR T 38 & Ok M RS . S51E500
TR G R B A5 A A0 B BE BOR A L TRFIA HA 5 il
Pyl & 12 R ERIRRE 2 AR ic A AU AN TS YL ER
B ANZEEAR BRDOETHL bR ih Ze i 2 58 1
Bl 03z AR BE L H 3l Ak | R & ORFEA
PRH E SF AR
AW ST BT HE ST 1 7 8 I A I T SARS 1Y
i FRATE R S R SARS K K R LT RE S 22
1:5 2 1:500 #iBe o A D7 s il g, I HZ &R
Fii B 1M 35 18 % SARS-CoV N & [ 102 25 s i 1 A
Mgk, HARPRS SARS MARIE & RHR LA —5, %
B SARS-TRFIA A R 4f il 4k, I35 2 5 x4 Jy
A s NS RN 3.3%~6.2%, it
5 RECR 5.3%~9.6% , R GRG0 BB, UE A AR
PRENTEER R ESE 5 A H BT, R B RR
HEM R IEATE A, To I B, T LU [ 41E 38 550 5
bt i 248 5 I o BT i T e = % . 55 4h  SARS
TRFIA 143 H1BF [E4Xh 1 h, i 4 B sl ] 43 3 5
TR AR el D A 20 BT 2R G v s Ak X RE AT 4R
e PR A 565 3 B, o KA 9 R 4k, S AT KR B i AT A
SRR 25 R ISt 25 SR T Sk
i F SARS i AKE fi 19 8 5 52 B, BT DL IZ A5
() — BB Pk RE R b b A PEHY, A7 I RAE b w4 107 4%
50, 32T A I 9 2 AR A (B (N 2 o 5 T 2 R
KFR)E, HIZARFRENS 5 A B 77 (1) SARS R 7 &
Az O, 2R Wz B AR N A (. T TR
(T4 434 10)



. 434 -

B — 7R K222 (T First Mil Med Univ)

525 %

patients with primary electrical disease who survived an episode of
ventricular fibrillation[J ]. Circulation, 1993, 88: 1021-9.

[4] Viskin S, Fish R, Eldar M, et al. Prevalence of the Brugada sign in
idiopathic ventricular fibrillation and healthy controls [J]. Heart,
2000, 84: 31-6.

[5] ¥ fi, ZF4, VFTiar, 45, Brugada 8 S LM R R A4 [T]. 55—
TR R 225, 1999, 19(4): 323-4.

Peng J, Wu PS, Xu DL, et al. Familial study of Brugada syndrome
[J]. J First Mil Med Univ/Di Yi Jun Yi Da Xue Xue Bao, 1999, 19
(4): 323-4.

[6] Wilde AM, Antzelevitch C, Borggrefe M, et al. Proposed diagnostic
criteria for the Brugada syndrome: consensus report[J ]. Circulation,
2002, 106: 2514-9.

[7] Chen Q, Kirsch GE, Zhang D, et al. Genetic basis and molecular
mechanism for idiopathic ventricular fibrillation[J]. Nature, 1998,
392,2293-6.

[8] Yang GX, Antzelevich C. Cellular basis for the Brugada syndrome

and other mechanisms of arrhythmogenesis associated with ST

segment elevation[J ]. Circulation, 1999, 100:1660-6.

[9] Dumaine R, Towbin JA, Brugada R, et al. lonic mechanisms respon-
sible for the electrocardiographic phenotype of the Brugada
syndrome are temperature-dependent|J ]. Circ Res, 1999, 85: 803-9.

[10] Saura D, Garcia-Alberola A, Carrillo P, et al. Brugada-like electro-
cardiographic pattern induced by fever[J ]. PACE, 2002, 25: 856-9.

[11] Kum LC, Fung JW, Sanderson JE. Brugada syndrome unmasked by
febrile illness[J ]. PACE, 2002, 25: 1660-1.

[12] Porres JM, Brugada J, Urbistondo V, et al. Fever unmasking the
Brugada syndrome|[J ]. PACE, 2002, 25: 1646-48.

[13] Antzelevitch C, Brugada R. Fever and Brugada syndrome[J ]. PACE,
2002, 25: 1537-9.

[14] Morita H, Nagase S, Kusano K, et al. Spontaneous T wave alterna-
tions and premature ventricular contractions during febrile illness in
a patient with Brugada syndrome[J]. J Cardiovasc Electrophysiol,
2002, 13: 816-8.

(BT R

( 14z 431 50)

JP HYIZ WT SARS i T 45T B B | 24 W i
Ao R PP R A A TR S S B AOCR Y
L& 2TV S EHE

S 3

[1] Drosten C, Gnther S, Presier W, et al. Identification of a novel
coronavirus in patients with severe acute respiratory syndrome
[EB/OL]. http://www.nejm.org. 2003, 4.

[2] Ksiazek TG, Erdman D, Goldsmith CS, et al. SARS Working Group.
A novel coronavirus associated with severe acute respiratory
syndrome([J ]. N Engl J Med, 2003, 348:1953-66.

[3] WHO. Severe acute respiratory syndrome(SARS):laboratory diagno-
stic tests[EB/OL]. http://www. who.int/ csr/sars/en/.

[4] YulLS, YiYP, LiP, etal. Diagnosis of severe acute respiratory
syndrome (SARS)by detection of SARS coronavirus nucleocapsid
antibodies in an antigen-capturing enzyme-linked immunosorbent
assay[J 1. T Clin Microbiol, 2003, 41(12): 5781-2.

[5] SARS virus close to conclusive identification, new tests for rapid
diagnosis ready soon SARS-multi-country outbreak [EB/OL]. http:
/lwww.who.int/csr/don, 2003-03-27b, 2003-04-17.

(6] Wil f2 R, 2k R&, 55 905G MGk S0 A Il ™ 8 2 09 i
35 RE T AR 7 1 7 vk A N B PR AT B R [T ], o A A 6 B
Z4i,2003,26(5): 300-6.

Wu XW, Cheng G, Di B, et al. Establishment of fluorescent PCR
method for detection of SARS coronavirus and the clinical trial [J].
Chin J Lab Med, 2003, 26(5): 300-6.

[7] Drosen C, Gunther S, Preiser W, et al. Identification of a novel coro-
navirus in patients with severe acute respiratory syndrome [J]. ew
Engl J Med, 2003, 348:1978-85.

[8] Gailard O, Kapel N, Galli J, et al. Time-resolved fluorometry:prin-

ciples and appli-cations in clininal biology[J ]. Ann Biol Clin, 1994,
52(11): 751.

[9] Rasi S, uvanto E, Vilpo LM, et al. Time-resolved fluoroimmunoas-
say of 5-methyl-2-deoxycytidine employing europium-labeled anti-
gen as tracer[ J ]. J Immunol Methods, 1998, 117(1): 33.

[10] Wang GJ, Lapcik O, Hampl R, et al. Time-resolved flroroimmunoas-
say of plasma daidzein and genistein [J]. Steroids , 2000, 65 (6):
339-48.

[11] Mehto P, Ankelo M, Hinkkanen A, et al. A time-resolved flroroim-
munoassay for the detection of microcystins,cyanobacterial peptede
hepa to toxins[J]. Toxin, 2001, 39: 831-36.

[12] Uehara M, Lapcik O, Hampl R, et al. Rapid analysis of phytoestro-
gens in human urine by time-resolved fluoroimmunoassay [J].
Steroid Biochem Mol Biol, 2000, 72(5): 273-82.

[13] Fluoroimmunoassay of plasma and urine O-desmethy langolensin[J ].
Steroid Biochem Mol Biol, 2002, 81(4-5): 353-61.

[14] %2/ By 30, W Je, . SARS SR 7 N 1 55 Bt 14

PR DR R 28T A 0 D A A ST (D). B — AR R R A 44l 2003, 23
(7): 640-2.
Che XY, Qiu LW, An YX, et ol. Rapid and efficient preparation of
monoclonal antibodies against SARS-associated coronavirus
nucleocapsid protein by immunizing mice[J ]. J First Mil Med Univ/
Di Yi Jun Yi Da Xue Xue Bao, 2003, 23(7): 640-2.

[15] # i, 1 ook A [, 6. HBeAg B ] 48 3 5 06 G 588 43 7 35 1
HESL [T ). BRITRIE T S R 2002, 9(2): 96-8.

Huang B, Xiao LH, Zhu LG, et al. Time-resolved fluoroimmunoas-
say of HBeAg[J]. Labeled Immunoassays Clin Med, 2002, 9(2):
96-8.

[16] Mitunen K, Pettersson K, Piironen T, et al. Dual-label one-step
immunoassay for simultaneous measurement of free and total
prostate-specific antigen concentrations and ratios in serum/[J ]. Clin

Chem,1995, 41: 1115-20.



