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W E:. BHW %,L——ﬂ’%:f—&}cﬁ % 4 #7i% ( chemiluminescence immunoassay, CLIA) A T f2 & o & ¥ #% & (dengue
virus, DENV ) NS1 # R #5240, ik  e#& NSI aé—émky (v Bs KA GG ABTEY, Bl M EALEEZR I ARIT A NS
84 B AT, %%wmayt\m bl 7 R W AR I B A P NS 3R R E 69405 okl 7y ik, il ah
FHE . R AR KA SR I AR AR AL, B 85 4 llaﬁﬁﬁi’ﬁ‘éﬁ)ﬁ‘ﬁi%&ﬂﬂ' Ao AR A 20 I BLE B P A
FHEA, RN £ Cortez 23] 698 F 2 NST Heaf 4] 5% 7] ﬁﬁuﬁiy%uﬂkﬁﬁﬁ%im LR 3y ik f i P NS
FR B H ] RAE A 1.12ng/ml, KMFEE A 0.1 ~ 1 000ng/ml; Lo &3 L F 4 64 SRR F AT 2%, ol
I EEAT; AF XA A9 cut off 1424 3.66ng/ml; s KA A6l E# EEF, 5 Cortez 23] NSI Hil i 7 & Ho 4
RBHEWEZF () %l P=1.000, —Z M, Kappa=0.876) . &it HE I T —H T THm o & F 5 ¥ KmE NS
FRE CLIA %, EA ik BH S AHE . SEME. BAFR Ll @V 0.5, A2 A E G R 5 0y T 54 0
B AR —FAT 0L E
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Establishment and Preliminary Evaluation of Chemiluminescence
Immunoassay Method for Rapid Detection of
Dengue Virus NS1 Antigen in Serum
CHEN Cui-cui'?, LIANG Huan-kun', ZHONG Shu-hai', LU Yan-hong', LI Lai-qing"’

( 1.Guangzhou Youdi Biotechnology Co. Ltd, Guangzhou 510663, China; 2. Jinan Laide Biotechnology Co. Ltd,
Jinan 271100, China )

Abstract: Objective To establish a chemiluminescence immunoassay (CLIA) for quantitative detection of dengue virus (DENV)
NS1 antigen in serum. Methods The conjugation of NS1 monoclonal antibody and acridine ester luminescent agent was
prepared, and the magnetic beads were activated at the same time to label the paired monoclonal antibody against NS1. Based on
the technical principle of double antibody sandwich detection method, a CLIA method was constructed to quantitatively detect
the concentration of NS1 antigen in serum. The detection performance was evaluated by sensitivity assays, specificity assays and
reference interval assays. 85 dengue positive serum samples and 20 negative serum samples of healthy volunteers were taken for
clinical sample verification with the dengue NS1 rapid detection kit of Cortez and this method. Results The sensitivity of this
method to detect NS1 antigen in serum was 1.12 ng/ml, and the linear range was 0.1~1 000 ng/ml. The cross reaction rates with
common interfering substances in serum were all lower than 2%, and the detection specificity was good. The cut off value of the
reference interval was 3.66 ng/ml. The detection accuracy of clinical samples was high, and there was no significant difference
compared with Cortez NS1 detection kit (i test, P=1.000 and Kappa=0.876). Conclusion A CLIA method for quantifying
dengue virus NS1 antigen in serum has been established, which has the advantages of high sensitivity and accuracy, simple
operation, convenience and rapidity, and it is expected to provide a new choice for early and accurate screening of dengue clinical
samples.
Keywords: dengue virus; NS1 antigen; chemiluminescence immunoassay; acridine ester; magnetic beads
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T BB SRR P SEREAEAAE 4008 A
B 2.2 TTBIFET G Y . A 1978 4EFE) AR
BB B, S AT TR E 2 I e 1) LA
HE R NECRN B ik, DL 2019 4E 4
HE KRRk 28 M ( HIRIX. BT ) i
FHIRBIILTT 22 599 ], BEET 2018 4F (5136
i) W, BRT, B R IR A O B X
PERIIATT 5, i bR v A (X AS I ik 3ok LB
MR A EEE XY, Hir, FRE BRI
WA 18 A VARSI ™ i, Ok R R R Y e
P YT R . fb2E R T (chemilu-
minescence immunoassay, CLIA ) J&— 7l A9 43
B, EA MR ) SR AR | BRI
IXESTTRA . A3 MT bR . eV R AT B ik LA B
RAFPLA, FE LA A PR ARG 36 15 27 v 1 FH A o A
Iz O ARBFSEIR H CLIA 27— Ff o 35 U 27
NS1 Hl A ik, sy st . R |
U A R PR AR Tk

1 #R5H%E

L1 ArRxt & BRI EMEREASK A TN s
s oL, Horb 110 GIBAYEREA S (AR
BIBH RS ~ 653, TofEYYs . —H Wty s
85 9l BH PR REAS il R A2 1) 5B 3 IS REAS ( A
PG PRR IS A T 27 s, B A B A% R [
PE) , AFE 6 ~ 58 %, TofEYuin . —H N TCRe s .
LG FEAS B FH L ARAFVE & A R R

12 B L5XA  BREIREE (BN EAEYHEAR
AR, 45 M1000C ) ; NSI1 4 J H e % bt
PN R ) NG 3 A= R 0 A BR 2 w48 IR
i [ SEFIAR CEIT) BRI A RAR, 485 HS-
11015006]; 1- 3 -3-(3- —H FLAFLN I ) ik
Jiz £ R £k [ ( 1-Ethyl-3-(3-dimethylaminopropyl) car-
bodiimide, (EDC, %%% 22980) ], N- %% J fiff &
B% A WE W% ( N-Hydroxysulfosuccinimide sodium,
NHS ) (Sigma /AH]) o fb &SGR (8 PRFH
Wi YR AT R A ], 445 SMARTS00S ) o &
IR (BRI MBSR W ) (HEE AR, 4859
6E23-82 Fil 6C55-82)

13 7%

1.3.1  NS1 P - Py BEfg & GRF il A5 #2421
M L, FF NST P S I IERRIR A, =il T4k
Ui R h, TR 0.5% (viv) Hi24 0L %
WL . F 0.1mol R £h 2% whi ( phosphate
buffered saline, PBS) &M ( ZBRIiEE A9 BERS )
24h Ji7, 1 Sephadex G50 BEMS)ZMralifh, WA HA
G R, RIOMAiIE RS NST BT - IV RS

RIGEN, T 4°CTF M.

1.3.2  NSI1 BCAFBARTE - BEBRARBRY) 045 . RITH
FH ) EDC/NHS 5 ¥ 1 Ak F2 5L 0 2k )5 75 5 NS1 ic
XPEPT AT IE . HARD B 0.05mol N it iR
(pH 6.0) PEFRRIEM RS, A% EDC
NHS, % FIR% AL 30 min 5, #4208 NS1 e Xt
PG S WEER TR L 105 A NSTECR b, =i
TR R 3he ARG, S i (0.05 mol
Tris+0.02% Triton X-100+5g/dl 4= Ifil 1% ¥4 & 11 ) *f
4 1h J5, 0.1mol PBS PEIEIR 5152 NS1 ELX H
Pt - BESRABIEY), FREERA BRI (0.05mol Tris+5g/
dl 25 I 75 75 46 11 +0.05% Triton X-100+5g/dl T Hb
+0.05g/dl Proclin300 ) ¥, T 4°CFIRfER .
1.3.3 KPR HROLer S0, TEfbse &tk
WAL i B4 S8, T4 A s bk, AR
DAETE Sy . B 50 w1 NS1 BB - BEERMB Y,
BN 50 w1 ) NST HTEBR 1 3 L5 FE A
F1 100w I NST P - 0V BEfig &6l 7], 37CHE
JIE 20 min, ARG A% A8 14 Bk S H g SR AR )
RAEFRE IR, VEBRmiER L4, R
T 100 w1 19 & 6P T ok WA R W s, K
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RLU) . FEASH ) NS ¢ J5 e 5 5 i 8 31 (1) RLU
BIEAE, A — 251 NS PR 5 26
PR, A bR 2R B AT 3525 R IR g
NS1 HUFRE AR

1.3.4 K2t A R UG 4 NS1 PR R
IHeE: 0, 0.1, 1, 10, 100, 500 A1 1 000 ng/ml,
SR AR 7 A I 450 P8 6 187 1) 2 Y6 G E(EL, SR XL
MBS R TR E LR (03, S hIARiERhZE
BRI 2 3 ML, IAE NS1 SRR N
FEAC, FEAME 20 K, IFHEEME (X)) B HARE
7% ( standard deviation, s ) , ZUEACASRUETLE TR,
FEENA D A NS1 P A R A

1.3.5 R Re S B DEAG - SR AR ARG I J5 32 43 Sl Al
100ng/ml A ML 8 1, 100ng/ml JHZL %, 100ng/ml
METH F, 100ng/ml 1401/ % 6 (interleukin 6,
IL-6 ) A1 100ng/ml R dEPLIREEAS, DAPEAS 10K
F GRS

1.3.6 SFX[EAAAE . X 110 5 HE G R 2 i i
FEAEATASI , 1 SPSS17.0 #HA T8 Se 1047 -
JEHfE 110 BIREAS NS HLIFR EEE RS N IER 00,
FINIESI A, RAIESO M HESH XN, #
FmA AT, MR E kIS X, B
5595 [

1.3.7 IIREEARKUESL K. B 85 Bl R 12 1Y &
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K 2 Cortez 2 A (18 H AR NST PR s I € 711)
AR A RIS A T ARG I o ARSI 45 2R 5 i R 5 2R
HEATRE LG, DA A5 30 i R 7 A 5 b i R
FE . RABR R AR ( McNemar test ) A1— 2
K45 (Kappa test ) 43Hr iR 7k B0 e 4s

1.4 %it5 o K SPSS 17.0 Geit#tt, B
PAIIEL + BruEZE (x+s) F~, GraphPad Prism 5
AL HIbRUEIZE . 2% X BER FHIES AR
2 HR

2.1 KRBT RRZHELER WE 1. DINSI
PUR RV B R AR, HXTI k2% OGRS
AR, BRI A BRLA bnE i & fE Ry . Y=
0.355 3X+3.446 2, ¥ =0.991 3. NSI1 it JiL ¥ J&F 1E
0.1 ~ 1 000ng/ml YA, ARG 773 HA K4
BRI - SOWRLE o DA Fr NST HUE AR FEAR
FEME 20 K, 15247 Bk NS1 T ) 2 5
4 1.12ng/ml.

3=

s Y=0.355 3X+ 3.446 2

r2=0.9913

25

-1 -0.5 0 0.5 1 1.5 2 25 3 35
Log(NS1 antigen concentration, ng/ml)

B 1 frERLE

22 MmarEER WERIL HANEER
3 WA 100ng/ml NST $TJ5, 15 2] 14 F 35 9 7 -k
98.60ng/ml; A ML VEE &I IHLL R ML .
IL-6 FTH A 2E BT AL, Kl {E 537k 1.46,1.05,1.11,
0.96 F1 1.63ng/ml, 2& XN LT 2%, FRI ML
B WA FOZ D NST HE ARSI A 52 i 45
AN, TR SRR

SR il(fx;gmilﬁ)‘m&* @f?jj/:migﬁ il(gi)!ﬂ
NS1$ifi 100.00 98.60 98.60
NIRRT 100.00 1.46 1.46
fHer 2 100.00 1.05 1.05
IEARE 100.00 111 L1
IL-6 100.00 0.96 0.96
F R 100.00 1.63 1.63

23 AFRE 110 ek ME AR TG
W, A5 3 5 NS IR ke 3 48 SPSS 17.0 1

FHIESTER S, AMHAER ES M, 2% X
cut off [HITHE AN X+ 1.64s, 110 R & IEH
NS1 B )24 & 4 2.53ng/ml, s 8 0.692, i}
EASF] cut off {HH 3.66ng/ml, X B IR 24 F] A
Jr AN R I FE AR NS1HUF MR E KT 3.66ng/
ml I, PRBE IR T8 SRR NST BT stk
FEAE/INT 3.66ng/ml i, B R YL B HE PG BE AY AT
REPER/N .
24 G RMAIEL R ATTIEAI 85 B AR
IS ASATEMIEAEAS , 20 (il e b B B I
THREA, S50 I 85 il PRAMIZ 1Y 8 S B PR i
TEREAS AR B, 20 GBIV VS AR AS 48R B
PRANIZ DT e RAS I A B35 v o APV 1 XS
SRR ] SPSS A AT RIOTHL I, BCXS R 7 A5
( McNemar test ) i) P{E "~ 1.000, —Z A5 ( Kappa
test ) f) Kappa {E°N 0.876., Ry Kegash Uil T4
JiE: Y Cortez 23 Wil SR Im RAEAKG I |- 70 8 2%
P2
3 i

TEFERR G0 72 W [ 56 ( enzyme linked immunosor-
bent assay, ELISA ) FI A4 7% H A& g 300 5
P AL A fe B IR A 7 vk, SRRSO
R A HE AN (real-time fluorescence quanti-
tative polymerase chain reaction, RT-qPCR ) /&t i
FH 4 T2 460 5 ik B, 38 [ Cortez 23\ ) NS1
R & (A4 ) AR T A 2040 (World
Health Organization, WHO ) #E¥£ 11, 2 8% 4R
SR B AR R &, R TR HE 5
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HAT, 3 E e g BRSNS W35 by e e =
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MIFT R o A SEE PRI RAG I B2 27 b H 55 52 2175 Bk
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PO6F LT T NST 05 ARG DU 2 SR ey . e MR
Vi FEREELE . IR IRFEA AR IR B s . 5
Cortez 23 H] NST R:IGGR & LB EE 2R, N
BRI . e . R AR AR R BOR

BRI RN U IEAE RNA JRE, L4 K
2 11kb, 1 NFFECEEAE (open reading frame,
ORF) MIHE4iAS X (5°UTR, 3°UTR) 41)i,, ORF
A gt =R ZE MR A (RGeS H AL R
HH) FMEFAEZ A (NS1, NS2A, NS2B,
NS3, NS4A, NS4B il NS5) "™ Hir, NSI &
Ilf PR 123 tA 9 DENV & 4 5 31k 0 79 A= ) b s
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