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W AR AEAARBIEIA YR B EREIIRA HF (Newcastle disease virus, NDV) HN
&8, Z1—F NDV Ik F 22, ik L EMENZ . B Mly [ F= Xho | By & 407 #5
pUCS57-HN, Nae I #= Xho | By 2% BT . 155 KAtk 49 pMP3 F B H A4k, 45 =K
HN #= pMP3 K Bt ATiE4E, MR ELT4 pMP3-HN1. REF1A EcoR | #= Hind IR #4y
pMP3-HN1 #F=45 4 # 4Rk pCAMBIA1300, ¥ HN1 K F &£ 35 p)CAMBIA1300 L, KA #4440
7 k¥ F AR 4 pCAMBIALI300-HN1 F ANARE R AF B EHAL05. @i RAFH A F %%
pCAMBIA1300 -HN1 %)\Mamz MR, 2EABRA. GHL. o, ERFBR, 4 MABK

AR KGR T. 2 PCR A, HN A E LGN 5| KAG K E 48+ . SDS-PAGE #= Western blotting
B R AN, 7K7Faﬂf%tﬁki957ka7 HN %@, Hiz&didit SP A5 T EAfestiidit 24, £
4 BiA B 90%vA k. ARIEE K H| 697 MIZ 5t 47 4] (hemagglutination inhibition, HI) X385 By 3%
ARARE (HI=4logy, AR ek faty), #AkKE4RiE HN @, @ER45k k44 NDV
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Abstract: The aim of this study was to develop a semi-quantitative immunochromatographic method
for rapid detection of Newcastle disease virus (NDV) antibodies by expressing HN protein in rice
endosperm bioreactor. The recombinant plasmid pUC57-HN was digested by Mly I and Xho I to
retrieve the HN gene, while the intermediate vector pMP3 containing promoter, signal peptide and
terminator was digested by Nae | and Xho I . The HN gene and the linearized pMP3 were purified and
ligated to form a recombinant plasmid pMP3-HNI1. Subsequently, pMP3-HN1 and plant vector
pCAMBIA1300 were digested by EcoR I and Hind III, and the HNI gene was cloned into
pCAMBIA1300. The recombinant plasmid pCAMBIA1300-HN1 was introduced into Agrobacterium
tumefaciens EHA105 by electrotransformation, and the pCAMBIA1300-HN1 was transferred into rice
callus by agrobacterium-mediated method. After dark culture, callus screening, differentiation, rooting
and transplanting, transgenic rice seeds were obtained 4 months later. PCR identified that the HN gene
has been inserted into the rice genome. SDS-PAGE and Western blotting indicated that the HN protein
was successfully expressed in the positive rice endosperm. The purity of the HN protein was more than

90% by SP cation exchange chromatography and gel filtration chromatography. According to the
national standards for the diagnostic techniques of Newecastle disease HI test (HI=4log,, positive
antibody reaction), a colloidal gold labeled purified HN protein was used to prepare a semi-quantitative
test strip by double-antibody sandwich method for rapid detection of NDV antibody. The results showed
that the test strip did not cross-react with positive sera against other viruses, and the sensitivity of the test
strip reached 1:102 400 for standard positive sera of Newcastle disease. Testing of a total of 308 clinical
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sera showed that the compliance rate of the test strip with HI test was 97.08%, and the Kappa value was

0.942. In conclusion, high purity recombinant HN protein was obtained from rice endosperm, and a

simple, rapid, highly sensitive and highly specific semi-quantitative immunochromatographic strip was

developed. The test strip could be used for immune evaluation of the Newcastle disease vaccine.

Keywords: Newcastle disease; HN protein; colloidal gold; semi-quantitative test strip

B R R B O e dE B R & 2R —Fh
2. BUtE . SRR SR YR, HE
BURFAE A PR IR E . PR ZRAL . RRRERIIR
i, FET-R R, (R 2 A 5 50T
FE MR PGB Bos . 2021 4F 8 48T
WAERI IR R R 2.92%, LRI E LK R
HAREEW, HrikEemis: (Newcastle disease
virus, NDV)"J& F RIS 22 RE . R 6 2 R
A IR RN TR IR o N EE MR TA5E RNA IR
B, NDV MR A7 B, K/ 15 kb,
R Gk 6 FESFE A . ZAKTCEH (NP). B
HA (P, HEFEMA M), BEHEM (F). Mgk
R-MALABRMEN HNFA KRS FEA (L)
Hor HN B8 7 A i PR R 0% 58 4 b il
NDV. HN HPAENEHE, CHESMRS D
ik, ARRIE T Hag s mt P hF
555 - 205 B 11 R Ak A= 7 A9 A R A
BRI B L A A= 77, SR BE3RGK &R
E51 i1 R SO A7 NI 3 SN o | = BT
PR B AMHRZACE & LAY
24 0 K Ji , WA B 40§ ARV AR Sy A 7 S 2 2
FEAN— AR5 T E AR
HA P& G R B R RA &S, Hrp
WIS EAR L B Gt . &
G i DL R AT i Skt

5 VT A T R4S T 2B s A T R E
F-BENONT AT W T RS A A 1 S
(S TAN AN & 9 LU RN il 7 SR S W 1R
il (hemagglution inhibition test, HI), [

&: 010-64807509

IR W BFHA S (enzyme linked immunosorbent
assay, ELISA) ., ZOHIAEA (immunofluorescence
technique, IFA) FIBEAGEEIE S HUAL (agar
gel immunod iffusion, AGID), X467k HA K
o R S R UERA PR . SR BT 75 SR &
AR N BB P A g, BRI T ax se Ty
PR B W o PR I 5 S — el ] B i R
B 7 9 A AN A T I T A f g AR 3K
-, AR 4 e g R AT IR AR BB 2 ik S ok P
et ER L4, ke e ) 2 i T
PR oI, AnAE k25 Wk B A L B AR
NS sh W pam s>, At E
TR W BB UE, I KRR S 0 A
FIBEY HN EH, DREGIRICEY] HN &
P 2 5 A T e e wE U R,
RPEAG B WO % v 1) S PR AP RiE

WEERE

1.1 RIE

Protein G # . BHESF SP R 75 pg HEMi
gk e GE Awl; Miyl | Xhol |
Nae 1 . EcoR 1 1 Hind TINVIEF H NEB 2
F); pUCS7-HN H /50 4 W g A= PR BCA FR A
oA # A pMP3 I AH ¥ % A & K
pCAMBIA1300 . EHA105 & #F B J& 52 & fl
TP309 sKAFFIF i IR Jo A PR A A R
oS EIBRHE s PTG B . BIREE A-VIDK T
FHAE ML . LaSota #7365 I B BH 1 1ML 35
HS5N1 AU 8 3t 8% 75 A HON2 Y & Yt Jgeoi
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BEDRAE BV 0L PR A7 T [ K sh ) e 2 1R Bk
B 5L HN Be R . G Ytk e R
Ih ST 5 b o BH A I3 PR T RE 2 A B2 B s
Yo g2 2F H T SR AR . 308 (XSG IR I R B
VEE RS, 38 i b T 95 T A e
1.2 E%4H pMP3-HN 1 pCAMBIA1300-HN1
IR E

Mly T Fl Xho 1 Y E 4 ik pUCS7-HN,
[ Nae T #1 Xho 1 Y] pMP3 Hra] 244, 43
SI1E HN F1 pMP3 Fr Bz, H] T4 DNA &0
3 HN 5 pMP3, ¥4k DHSo 1, Bk A B 7%
WK SR, $EHUCE 4L iR, pMP3-HN, ] EcoR 1
M Hind TIEGUIANN P %5€ , FF FI& HNT (f2
T, [E9K. HN & E+) FB. [
[ LAY IA R ) pCAMBIA1300, 3% HNI1 5
pCAMBIA1300, #%{k DHSo B, $2ECE 450k
pCAMBIA1300-HN, F EcoR 1 1 Hind 11
WP % o e BB o AL R
pCAMBIA1300-HN #%{k.2] EHA105 RFFH H
1.3 HN EEFKBiREEL

IK RS AL G A T R AR PO Pkt i 1Y)
TP309 /KFEFNF, il I8 . oK Pk 3-5 1%,
FEEAC bR, BTE N6 Rk bAEK, 8 .d
Je R FHTE R LA A= K i i AR 4L 28, AR
KA EHAL05 RG4S, SRIGTE N6 H
FRIE FEE IR 3 d, FJGREKEE 3-5 Ik, HK
5min, #RJ5 & 500 pg/mL kIE K K ICH K
Pk 3-5 Wk, BHR S min, 7EIEAE ETIR)S, HifE
T 50 pg/mL AR R N6 Hi 553 FH53% 30 d,
1 1 B9 i A 45 4L 40 B MS B 5 Btk A5 1k,
30 d JEor b AL 31 MS AEAREE IR FAEAR
1.4 [FRMEAEPRRYIF i

HURRRAK AR o, RS oe 5k = HY s
fb&% (hexadecyl trimethyl ammonium bromide,
CTAB) et 414! DNA, #4r PCR %
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FEL BN 1 iR, PCR W AR (25 pl):
10xrTag R4S v 2.5 pL, 2.5 mmol/L dNTPs
0.5 uL, rTag -4 0.2 uL, HN-F 0.5 uL, HN-R
0.5 uL, 4% DNA 1.8 uL, H,0 19 uL. PCR J2
MWL : 94 °C 10 min; 94 'C 30s, 54 C 30,
72 °C 40's, 30 MMEEF; 72 'C 10 min, f/5HF
i i PR PR A AR FAE 2R B A, 4 A F R OR
Fi
1.5 ZEHNZERLE
TR R 5T . VIR, IRFLER
AN R B 5 07 N | AN 7314
W 30 mmol/L Tris-HC1 pH 8.5, %5 i F A% 1 h,
4 °C. 12 000 r/min Z5.0> 15 min, B E¥W, A
SDS-PAGE #ll Western blotting %7€ H #4 HN &
Mo #AERRIT . AR 5xSDS-PAGE
R ML 4 0 1 LB BP &, IR
AKIBE T 100 CE W 10 min, B0 5 H 30 pL
FEf AR, 120 VHEFRHIYK 1.5 h, HIKESHRE,
Hrp—HE A% S g, 7 —ik
F 575 22 B — 9 LA B (polyvinylidene
fluoride, PVDF) I, F Bio-Rad ¥% LB,
15 V HLEFEHE 1.5 h J5, PVDF LA 5%JB
Whrh 37 ‘CHEHMA 2 h, A HN BUEHT (5%/BAE
W11 000), 37 CHEE 1 h, WELHREH
PBST iR VERR 3 K, HIK 5 min, SRJEHIAM
i AL W) B (horseradish peroxidase, HRP)
FREREBT R =P (5%MAEY5 1 1 000),37 °C
JF 1 h, SRJ5 ] PBST IEIRVERE 3 ¥k, MK
5 min. feJ5 IIA ECL &, B K SIZ R 5%
(Vilber Lourmat, ¥ [E) #47H,

%=1 HNEEASI¥FT

Table 1 HN gene primer sequence

Prime name Sequence (5'—3")

HN-F CACATCCATCATTATCCATCCACC
HN-R GAAGTTGAGGTGCTCCTGGTAG
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1.6 =iH HN EHRYAL

HBUHN KFEFFRAR, #I 16 (W) 1Y
Fe i A PB Z& P& (25 mmol/L PB, pH 5.7),
FI T b BOBCEE (HN & AR,
FIF AKTA & 14ifb{ (AKTA pure 25 M1,
% GE), ¥ HN I FFEE4 A PB Z i
W) SP afifbAtrh, I FHPE M (25 mmol/L PB,
1 mol/L NaCl, pH 5.7) 73l HN&EH., &
4 HN B FHEE 75 pg BER LT U 4l fb A 4t
1k, W45 HN % 1, F SDS-PAGE %@ 4,
HE A T T ST
1.7 HN ZEHHIREMEKHFEA L

B RAE 223 An e, A& A 10%R
A5 T 1640 REFR AT SR, 20 MO
J5, JH PBS il E 2T 15 mL B.OE Y,
1 000 r/min .0 10 min, % Fi#%, F 1 mL PBS
G vh v E R A M, R TR A B AT O A
BALB/c /NREERN, & HIES 500 L, &E
2d ME—R, EIETBH B RGN, #BUE
K (BT AR AT F RO R 2 B sh ) e g o
AR R AR e, HESCS
LLSC410107), 4 ‘C. 4 000 r/min &> 10 min,
B _F3# , F HiTrap protein G HP % #l#+: 4 fk, HN
g, fe)o J SDS-PAGE Y& Hfipali i
1.8 ¥TEERZBEEMAKSZ
1.8.1 EASHIH &

I FFE R R — A3 Sk il o e A 422, B
100 mL #4li/K 1% 500 mL B#FH, 11 mL
10 g/L @A TR, A& W, AR5 E A 1.6 mL
10 g/L ¥R — 4N, FFEeEih. YA s
WIS L0 BT, A1k, =R H s H
0.1 mol/L K,CO; % i 18 % pH 8.8, Ei#ENGit
£E, I Je B 2R A0 435606 B T R A 4 ki Az o
1.8.2 €#rid HN EHEREAERIZER

HN & [ A 2lKAE s B 5 AR R, 4y
124 0.700.0.350.,0.175,0.085 #1 0.043 mg/mL.

& : 010-64807509

BALE A 125 uL ARG E WA 125 pL 10%
NaCl B, IR FFE 10 min, EHEEIK 4
IR N0y HN & i EricE. &
Pric HN SR EE S, B 1 X 2 mL Joi EP
B, A HN EEEW, HUOmA 1 mL B4
WIRIRAT, S IRCE 30 min, SRIGHNA 5%k
F13f04 10 min, 4 °C, 10 000 r/min #.0> 20 min,
FF LW, UUREHIIA 100 pL 2%F) BSA A,
Bl A4 4% HN & AT
1.8.3 i RIEL&pFIME

M8 [ 8 ]I 2 b Adn e, HI
B =4log,, FIoh HI {56 FHPE s HI U4 < 3log,
BF, F2h HI g B 5 AR P8 X A bR 25
YUK IR AL, = 2w A e R PR 2T 4k =
(NC) R 47 A 0 4 o 47 ke 1) R, o8 2k
(control £k, C £&) HHLIKE BN 0.16 mg/L, Ki
ML (test £k, T k) SRBTNGZHOUEE 7 BB N
1.17.2.34 F114.68 mg/mL,2 £°FA T4 1A]BE 0.5 cm.
BJE¥ NC B H) 42 CTHIRFEh T2 h, =
T IRAF T B EHAE
1.8.4 EFric HN EHE SR, HmBMERKE
il &

P BT 4 R A% S 300 mmx7 mm K
25, axbn HN R TS ) Mot e A0 BE 22 B 3 2 4
B E, 56 CHETJRIRAE. BRI N
300 mmx15 mm 5%, 7EZ M (0.01 mol/L
PBS. 0.1% Triton X-100. 0.03%& &) H %
rRIL, 56 CTHRLRAT . WK BB ML N
40 mmx300 mm A 5%, BERAT .
1.8.5 F¥TEERKAAL

BB SR, WA C & T 4
NC BEASFE S ] o Hk & prid HN & Y
PEESLFHE RS AE NC BT, =3 MG s
2y 1-2 mm, RJSTER P AR, FFE, T
NG AEE2 1-2 mm, WKAURTE NC B il
HaeE 1-2 mm, 5530 EIPLY L
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2.79 mmx60.00 mm AR 4E 45
1.8.6 REEMAEEERHE

PR LTSRS 10 100 £586 B, A F)4E
K Re S LA, 5-10 min WELLE SR, 24 HI
PR = 4log,, IRYUE C L5 T AR B RIRLT
o, ULEIPTIRSUN R 8] T IR PLIARKF; 24 HI
PUAR M <3log,, WAUL C LB fo, RN
PIPTA BIPE; WA T &R A T &M
CA&HARA, MFIXLTRL
1.9 ¥TFESRAKMFEFE. REMHE. EL
T4 FOFE E M

R TR AR A Sk, T NDV
A-VIZY | NDV LaSota #k. &/ (Al) H5NI
WA B (AT HON2 WA | A4 ek (R 4%
(IBD) F1Eha75e (MD) Frife BHYE I A & SPF
A BRI R TR, A A TSR3000 352 55 1Y
(BioDot, 3% [E) il iR 48 4 4E S Al X' 28 B (.
(ROD). HU HI %M~ 10log, MIBAPEIME, M
10100 R AF LG REZE 10 204 800, IRAIG 4%
B 100 puL SEATIR4CRI , R4t i R ftd:
LS 20210307, 20210524, 20210720

A B
bp M 1

10 000 10
8 000 8
6 000 6
2 000
4000 3
3500 g
3000 3
33 :
1500 «1563bp 1500

[l
(==}
(==}

E1 EHBAKLETE
Figure 1

AT I 10 3 4H [ 4 I R LT, UL ER A I
R (BRKMEL 3 K). RAE/EAL S A
A, 81 AASHRGR AN, R . R
PEVEA ARG, DA 2 R AR A AR R (Rt
KEA 3 1K),
1.10  FE=iX4EF0 HI iR 5840 i PR I 575
M E R R 0 308 Gyl R I, AR
BRI 1 1 100 A RE S HEATASIN , (W] BhH 1 IR
MIEVE HI K%, 5 A kappa Giit ikt
FWr 2 R AR S H IR A7 A%

2 BEREAW

2.1 FBEHAWEE

XM B4 F Rl pUCS7-HN, HN )k
/N 1563 bp (B 1A); # 4k pMP3 5 HN i#
. ALK E DHSa, ZEEVIXE HNI
IR/ 3 048 bp (LGP IE 21+ . 15 5k
MZEF) (K 1B), W74 HN1 5 H 741
E# . # 4K pCAMBIA1300 5 HNI1 % . #
fk DHSa B, ZREUIAMTY 5, 5B/
— 5 (K 10).

C

b

1

<3048 bp
<3048 bp

OO OoOoOOoOD
[T Lo Lo Lo Lo Lo Lo
[=l=lelelelalele e

— NRWLI RGNS
(=}
(=}

h
(=]
=1

1000

Identification of recombinant vector. (A) Identification of recombinant plasmid pUC57-HN by

digestion. (B) Identification of recombinant plasmid pMP3-HN by digestion. (C) Identification of
recombinant plasmid pCAMBIA1300-HN by digestion. M: GeneRuler 1 kb DNA marker; 1: HN1 gene.
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2.2 PAMEMREITFELR HN EERIEEE
CTAB ZREUEY) DNA, %4 PCR %5&E,
150 BROKAGH e 67 RRBHMEAI R, HN § 1%
KK 593 bp, Kl 2A RIS HER S E SR
ik 5 HRAKFERF4 SDS-PAGE Fl Western
blotting %5, HN [ K/NA 57 kDa (K 2B,
20). 2R 5 ¥ SDS-PAGE H ik =4 TAY)
T (B A RN R TR E, i
LR PR T T 77%M) HN 2348 741 (F
S ILIR)T IR (K 2D). DL Eg5 SRR .

bp M 1 2 3 4 5 6 7 8 9

10 11

HN & [ 7E KRR FLH T #k
2.3 KFEEFE H HN EERIE L
HN & A IR 453 SP FHES 11 75 pg
it kgt )n, 4 SDS-PAGE %72, HHA4LE
BE 90%LL (K 3).
24 HN EZHB/NRERERARERKE L
/INERE 7K F HiTrap protein G HP 3% Fl41: 4
1k, 4 SDS-PAGE %7, 454 (Kl 4) BoRdiik
(1 H 55 5 R EE /N3 50 kDa 1 25 kDa, 4f
JETE 90%LA I,

12 13 14 15 16 17 18 19 20 21 22 23

B
kDa M 12 3456 Cxpa M123456
100—= 130 —
75— TR = 75—
BT B s Em L <57kDa G menl® <57kDa
d | Y 48—
PR ke 35—
28— 28—
D

STPHDLAGISTVISKTEDKVTSLLSSSQDVIDRIYKQVALESPLALLNTESIIMNAITSLSYQINGAANNSGCGAPVHD
PDYIGGIGKELIVDDISDVTSFYPSAYQEHLNFIPAPTTGSGCTRIPSFDMSTTHYCYTHNVILSGCRDHSHSHQYLAL
GVLRTSATGRVFFSTLRSINLDDTQNRKSCSVSATPLGCDMLCSKVTETEEEDYKSVAPTSMVHGRLGFDGQYHEK
DLDTTVLFKDWVANYPGVGGGSFIDDRVWFPVYGGLKPNSPSDTAQEGKY VIYKRHNNTCPDEQDYQIRMAKSS
YKPGRFGGKRVQQAILSIKVSTSLGKDPVLTIPPNTITLMGAEGRILTVGTSHFLYQRGSSYFSPALLYPMTVNNKTA
TLHSPYTFNAFTRPGSVPCQASARCPNSCITGVYTDPYPLIFHRNHTLRGVFGTMLDDEQARLNPVSAVFDNISRSR
VIRVSSSSTKAAYTTSTCFKVVKTNKAYCLSIAEISNTLFGEFRIVPLLVEILKDDRV

B2 FAMEKMNEHEANETE
Figure 2

Identification of positive plants and recombinant proteins. (A) Identification of HN gene by PCR

amplification. M: DL2000 DNA marker; 1, 2, 3, 5, 7, 8, 10, 12, 13, 14, 17, 20, 21: identification of positive
plants; 4, 6,9, 11, 15, 16, 18, 19: negative plants; 22: positive control; 23: negative control. (B) Identification
of HN protein by SDS-PAGE. M: protein marker; 1-5: identification of HN protein in different seeds; 6:
TP309 seeds. (C) Identification of HN protein by Western blotting. M: protein marker; 1-5: identification of
HN protein in different seeds; 6: TP309 seeds. (D) Identification of HN amino acid sequence by mass
spectrometry. Results of the mass spectrometry covering 77% of the HN protein sequence (green sequence).
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kDa M 1
180 — ===
130
100 ——
70—
55— s B <57 kDa
40— —
35— -
25—
15—
10—
3 Sk HN EHYTE
Figure 3 Identification of purified HN protein. M:

protein marker; 1: purified HN protein.

kDa M 1
180 .

100 ——
70—
55— < 50 kDa
40— .
35—

25—

<«<25kDa
15—
10—
B4 “ILRBRRETE
Figure 4 Identification of purified monoclonal
antibodies. M: protein marker; 1: purified

monoclonal antibody.

25 REEPHNHEERER HN EHE
gl

FI AT R — 03 it 4 TR o) 45 M 1Ak 4
WKL . 5840 AT L 43 oo BE T 4 i e R R A 0
525 nm, JRIKEIRFEIRAALZN 24 nm
(H 5). R4 AR HN E AR N 7 ng/mL 4

B
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o

Absorbance

0.0 L L
400 500 600 700
Wavelength (nm)

5 RIKEHRELE
Figure 5 Light absorption value of colloidal gold.

2.6 ¥EERKAAR

HLHEHT % HIIZWrBORARE | 45
PUAR AL, CLMPHHKE A 0.16 mg/L,
T LI ZHHEH 2.34 mg/mL, B BrRE Al
EAAR G NC BRI S WK B 28 s 48, DIk
2.79 mmx60 mm MIR4LSc, EIRBASH
2.7 KR FHE

e o g IR T AN [] B I 375 0 BA 2 i 97 A
WS, 455 54 NDV A-VIZHI NDV LaSota %
5 YU s B 5 T At 1l 3 52 4
FAME (B 6A). TSR3000 &5 MHALE, 45 %
20§ A NDV A-VII, NDV LaSota, HSN1, HON2
IBD Al MD BRI LA K2 SPF X8 BH 1 1l 375 Jo 4%
LERE, WA R NDV A-VIE A NDV
LaSota f4 FH 4 1 78 A 2 0% (& 6B), Ui B
RACHEA = R, B 5 NDV A B i3
N, 5 AT AN B o
2.8 EFHIREME

B HI B4 10log, B NDV 117G (K 7A),
FEIMIE AN 12 100 AT R RE 2 1 7 204 800,
25 R MLE R RES] 10 102 400 HHTSREKS I 3]
(Fl 7B), UEHHR AR S R R LR .
29 AKEEEMHIAE

Ay SIFHHES S 20210307, 20210507 .
20210707 AR 4EAE I 10 O3 A1 [H] AY EL 41 NDV I
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Figure 6 The specificity of test strip. (A) Results of different criteria positive serum by test strip. (B)
Relative optical density values of different serum samples. 1-7: NDV A-VIl positive serum, NDV LaSota
positive serum, AIV HS5 positive serum, AIV H9 positive serum, IBDV positive serum, MDV positive serum

and SPF serum.
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Figure 7 Sensitivity of the test strip. (A) Antibody titer of NDV by HI test. 1-20: The serum was diluted
from 2' to 2°°; N: negative control; P: positive control. (B) Antibody titer by test strip. 1-12: the serum was

diluted from 1:100 to 1:204 800.
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49.03%. HI I H AL M 148 £, K
1 48.05%, —HFFHFN 97.08%, kappa fHN
0.942 (5% 3). kappa {H/"F 0.75-1.0 Z[a], ¥iAH
RIS HLIRE & R AR .
3 9tk

B R R (NDV) ] JEYe 2 & S Fi g
A2 BN PRI . FET SR 1Y
LHERE T, ND X 2RI & BT A TR &
AR LR VI H A b8 SR 1
& ND [ F BB 3200 8 WAV A 5 i )
P, B AL PR VIR 25 4% i B A A7 3 7R
AN, S s B YE G . # A ND K
TERET AR AR R A T, 2
H il R 2k A BRIE 250 18.3%-26.6%,
DR 75 2 e R AR 48 ND 4 1 58 1 S e
FERAF AL ARy, (R B 3 B 1 i i A =
HEAR B,

SrFEZR R R E A RERZE LT
b, BEIEH ZFEAFEMHY R F£ED,
Bln, Yang 2P K RGP %k NDV F &
(1, e /NRIRN A TR Pk, R
PRI N B F AR 1 HAA AR S e v 1 10 0

2 RKEFHREHRE
Table 2 The stability of the test strip

71 He P EKFE ) Fik OstHSA, K%
WERT OstHSA FEAEALAFYE . 5 45 Aol ae

115 pHSA AHY4 . Wu %Pk i3 IBDV VP2
EATEKRE R SRS, DRSS T
T EE TR AR, AT LR XS sz IBDV R
PRI . ) P e B DRI 0 4 Sy A2 0 s I 2 A=
PR ISR AV 2R . B, ERGE
WA, FE AR, 5 T R

Hok, EEE TR, PORY) RE A 0 47 & FvE
WAMNEE M. =, L4eths, Ry
SERTG BT S a7 . S50, R
Wi B A B Btk IR 2L T B
VLG SE R A R IE R e 4 . BRI sh P s\
R T R g, KRS A
TEAZHY | LB 7= AR AN 23 1 2 1 T M v 250
AR A KRR FLFR A HN &, @i PCR
KK AR 41 DNA, Gk ®] 67 R FH AR
W OHN ERHEEMAZUKBEHERREAS, &
SDS-PAGE #il Western blotting %5, HN &M
EAE KR Yl HN EH 250 SP HE 1
75 pg B Timalifes, SiEEEE] 90%L
b ZIRE DU 4 FRid HN &1, FIH HN
By PRI BT XS 20 I BT 0 5 1 45 e

Date (month) 0 1

3 4 5

1:102 400 1:102 400

Negative serum - -

Positive serum titer

1:102 400

1:102 400 1:102 400 1:102 400

1:102 400: maximum limit of NDV positive serum detection. —: negative serum.

F3 HEEKE HIWMERELE
Table 3 Comparison of the test strip with HI

Hemagglutination inhibition test Immunochromatographic strip Total Kappa value
Positive Negative

Positive 145 3 148 0.942

Negative 6 154 160

Total 151 157 308

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